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ENCYCLOPADIA BRITANNICA. 


SIBBALD—SIBERIA. 


ALD, Str Ropert (1641-1712), may be con- 

sidered as the most eminent representative of 
science and medicine in Scotland towards the close of 
the 17th century. e was born near Leslie in Fife- 
shire in 1641. Educated at Edinburgh, Leyden, and 
Paris, he settled as a physician in Edinburgh and soon 
rose to eminence. His career is one of marked initia- 
tive: he was the first professor of medicine in the 
university of Edinburgh, and the first president of the 
college of physicians, and, along with Sir Andrew 
Balfour, founded the botanic garden. He was also geog- 
rapher-royal, and his numerous and miscellaneous writ- 
aes deal effectively with historical and antiquarian as 
well as botanical and medical subjects. He died in 1712. 


Amongst Sibbald’s historical and antiquarian works may 
be mentioned A History of Fife and Kinross (Edinburgh, 
1710, and Cupar, 1803), which is still indispensable to the 
student of local history and antiquities; An Account of 
the Scottish Atlas (folio, Edinburgh, 1683); Vindicie Scoticze 


Itlustrate (folio, Edinburgh, 1710); and Description of the | 


Isles of Orkney and Shetland (folio, Edinburgh, 1711 and 
1845). See also his Autobiography (Edinburgh, 1833), to 
which is prefixed an account of his MSS. 


SIBERIA (Russ. Sir, a word of unknown origin, 
probably Permian) in the 16th century in- 
dicated the chief settlement of the Tatar 
khan Kutchum,—Isker on the Irtish. 
Subsequently the name was extended so as to include 
the whole of the gradually increasing Rus- 
sian dominions in Asia, and in the first half 
, of the 19th century it was applied to the 
immense oy lag stretching from the Ural Mountains 
to the Pacific, and from the Arctic Ocean to the Chi- 
nese frontier and the Kirghiz steppes. This region, 
however varied in its separate parts, constituted a geo- 
raphieal whole having its own characteristic physica 
eatures. The division into Western and Eastern Si- 
beria which naturally came into general use had also a 
geographical meaning. In 1856, after the annexation 
of the Amur and Usuri regions, Eastern Siberia was 
extended so as to include the Russian dominions on 
the Pacific, although these latter in reality belong cli- 
matically and physically to a quite separate region,— 
that of the North Pacific littoral; and, as the Russian 
dominions extended into the Kirghiz steppes, these 
last were also reckoned to Siberia, although mostly 
belonging in their physical features to another geo- 
em 


Plate I. 


Name and 
extension. 


domain, —the Aral-Caspian depression. 
= on these steppes were transferred to the “‘ Oren- 
burg region,”’ or to the ‘‘steppe region’’; but, on the 


other hand, some districts which really belong to West- 
ern Siberia were included under this new - keceatr| 
tion. What is now called ‘‘Siberia’’ has thus lost its 
geographical unity. There still remains, however, for 
the geographer a vast tract of northern Asia which 
might be included under this general name, as repre- 
senting some special features characteristic of the re- 
gion. It would be limited by the Ural Mountains on 
the west, by the Arctic and North Pacific Oceans on 
the north and east respectively, and on the south by a 
line broadly corresponding to the 50th degree of lati- 
tude, running from the sources of the river Ural to 
the Tarbagatai range (thus separating the steppes of 
the Irtish basin from those of the Aral and Balkash 
basins), thence along the Chinese frontier as far as the 
southeast corner of Transbaikalia, whence it might be 
drawn to the Great Khingan, and along it to the upper 
Zeya (tributary of the Amur) and Udskoi Ostrog on 
the Sea of Okhotsk. This wide area would be natu- 
rally subdivided into Western Siberia (basins of the 
Ob and Irtish) and Eastern Siberia (the remainder of 
the region). Western Siberia would include the gov- 
ernments of Tobolsk and Tomsk, as well as the parts 
of Perm situated to the east of the Ural Mountains, and 
those northern parts of Semipalatinsk which belong to 
the basins of the Irtish and the Tobol ;' while Eastern 
Siberia would include the governments of Yeniseisk 
and Irkutsk, the provinces of Yakutsk and Transbai- 
kalia, together with the northwestern part of the 
province of Amur and the northern parts of the Mari- 
time Province. In fact, the northwestern parts of 
Manchuria situated between the Arguii and the Great 
Khingan, as well as the upper parts of the Selenga 
and the Yenisei (Shishkit) helougie to Mongolia, are 
so intimately connected with Eastern Siberia as regards 
their physical features that it is difficult for the geog- 
rapher to separate them. 

Since the inclusion of Uralsk, Turgai, Akmolinsk, 
and Semipalatinsk within the governor- 


generalship of the steppes, the present ad- ee 
ministrative subdivisions stand as shown in divisions. 


Table I. | . t 4 
It is evident that a territory so immense—covering 
more than 25 degrees of latitude and 120 a 
° . eneral 
degrees of longitude—must include a great qescription. 
variety of orographical and climatologica : 
characters, and that the popular conception which per- 
1 This natural subdivision has been ad d by P. Semenoff in 


opte 
his valuable sketch of Western Siberia in Pisturenque Russia (Jivo- 
pisnaya Rossiya), vol. xi, 
CBee 


6 SIBERIA. 


sists in representing Siberia as a snow-clad desert is | 
erroneous. In fact—not to speak of the rich prairies 
of the middle Amur and the Usuri region, where the | 


TABLE I. 
: = 1 | ee 7 
Area : Pop. per 
Square Miles. Population. square Mile. | 
EL CUOIAIK dnsisasestices encie's 531,982 1,283,168 2.4 | 
ROUEN, pauueades seauverns 329,039 1,134,748 | 3.4 
| Western Siberia!| 861,021 | 2,417,916 | 28 | 
Yeniseisk.....s:+.000+ 992,870 421,010 | 42 | 
ELUTE cvasvecesssvcacees 309,190 398,873 1.2 
WAU. corcesecssanene 1,517,127 243,443 16 
| Transbaikalia......... 240,781 497,760 2.1 
Eastern Siberia!) 3,059,968 | 1,561,036 51 
AAUE xis vcoxcncseaccctaces 173,559 40,533 23 
Maritime Province.. 730,022 74,000 10 
ANU Rives censce ct 903,581 114,533 12 
| Rptales sates 4,824,570 | 4,093,535 85 | 


wild vine grows freely—we find in Siberia proper the 
very fertile black earth prairie steppes, or rather pam- 
pas, of the Tobol and ishien aoe mere patches of 
fertile land, but plains covering some 25,000,000 acres 
and ready to receive millions of inhabitants; the high- 
lands of the Altai, with their rich valleys, alpine lakes, 
glaciers, and snow-clad peaks,—a country three times 
as large as Switzerland and presenting almost the same 
variety of aspects; the high plains of Eastern Siberia, 
where watermelons are grown in the fields during the 
short but hot summer; the rich steppes of Minusinsk, 
protasaly adorned with flowers; the lower plateaus of 

ransbaikalia, embellished with the beautiful Daurian 
flora and supplying food to hundreds of thousands of 
cattle ; the ech inhospitable marshy plateaus of the 
Selenga and Vitim; vast hilly tracts densely covered 
with forests, and visited only by hunters and gold- 
diggers; and beyond these the frozen tundras of the 
north,—all these constitute an immense world, with 
the most striking contrasts of scenery and vegetation, 
of manners and customs. In one direction only is the 
Eepaie conception true: throughout its extension 

iberia is the coldest country of the world in conse- 
prone of its protracted and exceedingly severe winter. 
This variety of characters will be best understood from 
the following brief sketch of the orography. 


The leading features of the orography of Siberia are so 
much at variance in our best maps that a few 

Orography. words are necessary to explain the views taken 
in what follows. The inhabited districts are 

well laid down; but the immense areas between and _be- 
yond these have only been visited by geographers and are 
mapped only along a few routes hundreds of miles apart. 
The intermediate spaces are filled according to information 
derived from native hunters. With regard to a great many 
rivers we know only the position of their mouths and their 
approximate lengths estimated by natives in terms of a 
day’s march. Even the hydrographical network is very 
imperfectly known, especially in the uninhabited hilly 
tracts.?, The orographical representation of Siberia is noth- 
ing more than a combination of a few surveys and jour- 
neys, in which conscious or unconscious hypothesis is re- 
sorted to in order to connect the isolated facts. As soon as 
the river systems of Siberia began to be approximately 
known, chains of mountains were drawn in all hilly traets, 
—higher ones on the chief watersheds and lower ones along 
the secondary ones. This representation conveyed quite a 
false idea as to the surface configuration of Siberia, The 
immense plateaus which play so predominant a part in the 
structure of Asia (as they also do in the western parts of 
North America) were quite overlooked. Chains of moun- 


1 Governor-generalships. 

® The wide area between the middle Lena and the Amur, as 
well as the hilly tracts west of Lake Baikal, the Yeniseisk min- 
ing region, and may. others, are in thiscondition. An instance 
of a map distinguishing between surveys and information de- 
rived from natives is given on a cartoon of map 4 of Mem, Russ, 
Geogr. Soc., General Geography, vol. iii. i 


of Asia, sheet 58 of Stieler's Hand-Atlas. 


tains were drawn as if they rose in the midst of plains, 
where in reality we have either the slopes of one side of 
the plateaus or border-chains. Lofty mountains appeared 
where none exist, as, for instance, in those parts of Yakutsk 
where tributaries of the Lena and the Amur start from 
common marshes; and some of the highest chains were 
represented as minor upheavals because they are pierced 


| by rivers descending from the high plateaus to the lowlands. 
| It was only by making use of rich unpublished collections 
'of barometrical observations for the calculation of hun- 


dreds of heights that many sections of Siberia could be 
drawn, and by going into a minute study of topographical 
inaterials scattered through the bulky literature of Siberia 
and certain MS. field-books—the whole controlled by per- 
sonal journeys—that it became possible to arrive at the 
following general conclusions as to the structure of the 
country, Which may be of service until more complete sur- 
veys shall have given more reliable data This study has 
shown how predominant has been the part played in the 
formation of Siberia by huge swelling of the earth’s crust 
(plateaus), and how subordinate that played by isolated 
chains of mountains, which latter are regulated in their 
direction in northeastern Asia by the border ridges of the 
plateaus; and it has enabled us to make out a close connec- 
tion between the structure of Central Asia and Tibet and 
that of northeastern Asia, and to establish a link between 
the two. 

A vast plateau, beginning in the south at the foot of the 
gigantic semicircular border range of the Hima- 
layas, and having the lofty plateau of Pamir in 
the west and the little-known high tracts of 
the upper Hoang-ho and Yang-tse-kiang in the 
east, extends towards the northeastern extremity of Asia. 
Broadly speaking, it has the shape of a South America 
pointed towards Behring Strait. It attains a width of no 
less than 1800 miles and an altitude of from 11,000 to 14,000 
feet in the south; but both width and altitude diminish 
towards the northeast. In northwest Mongolia the average 
height is but 4000 to 5000 feet, and this diminishes to 3500 
feet in the Vitim plateau; while its width is not more than 
700 miles inthe latitude of Lake Baikal. On the 50th par- 
allel of latitude there occurs in the plateau a broad lateral 
indentation, occupied by Lake Baikal and the plains of 
Kansk, and this renders the resemblance of the plateau 
to South America still more striking. This immense pla- 
teau is the remainder of a vast and very old continent, 
which, so far as we know, has not been submerged since at 
least the Devonian period» It extends from the Himalayas 
to the land of the Tchuktchis, but does not, of course, pre- 
sent a plane surface of the same altitude inall its parts. It 
is diversified in the following ways: (1) Like other plateaus, 
it has on its surface a number of gentle eminences (ange- 
hiufte Gebirge of Ritter), which, although reaching great 
absolute heights, are relatively low. These chains for the 
most part follow a northeasterly direction in Siberia; but 
in the southern parts of the plateau, as we approach the 
Himalayas, they seem to assume a direction at right angles 
(towards the northwest). (2) On the outskirts of the pla- 
teau there are several excavations which can best be likened 
to gigantic trenches, like railway cuttings when with an 
insensible gradient a higher level has to be reached. These 
trenches for successive geological periods have been the 
drainage valleys of immense lakes (probably also of gla- 
ciers) which formerly spread over the plateau, or fiords of 
the seas which surrounded it. Now the chief commercial 
routes have been made to follow these trenches to reach the 
higher level of the plateau. Their steep excavated sides, 
which have the appearance of chains of mountains to the 
traveller who follows the bottom of the trench, have often — 
been described as such; in reality they are merely unilat-~ 
eral slopes, which may best be compared with the steep 
slope of the Jura turned towards the Lake of Geneva. We 
have examples of such trenches in the valley of the Uda to 
the east of Lake Baikal (route to the Amur); in the valley 
of the Orkhon, leading to Urga and Mongolia (route to Pe- 
king), with a branch up the Djida; in the broad depression 


3 A catalogue of heights in East Siberia is eet in the aj = 
dix to the present writer's “ Report on the Olekma and 
Expedition” (Mem. Russ, Geogr. Soc., General Ge phy, ; 
1873); also in Petermann’s Mitth., 1872. The height co) 

taken as a basis for the catalogue, has been di 1 

that date bya poveling through Siberia at 1486 feet. u 

4 “General Sketch of the Orography of Siberia,” with map an 

sections, and “Sketch of the Orography of The views 


Great 
plateau. 


the same writer (same series, vol. v., 1875). The 
these writings have been embodied by A. Pete 


5 The t plateau of North America, also 
rower point towards Behring Strait, naturally s 
that there was a period in t snow? | of our p 
continents turned their narrow extremities towards 
pole, as now they turn them towards the southern. — 
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of the Ulungur leading from Lake Zaisan to Barkul; and 
in a few others which have been utilized as routes from the 
Lena to the Sea of Okhotsk. (3) There are, moreover, two 
terraces in the plateau,—a higher and a lower, which are 
very well pronounced in TRANSBAIKALIA (q.v.) and in 
Mongolia. The Yablonoyoi range and its southwestern 
continuation the Kentei are border-ridges of the upper ter- 
race, Both rise very gently above it, but have steep slopes 
towards the lower terrace, which is occupied by the Nert- 
chinsk steppes in Transbaikalia and by the Gobi in Mon- 
golia (2000 to 2500 feet above the sea). They rise to from 
5000 to 7000 feet above the sea; the peak of Sokhondo in 
Transbaikalia reaches nearly 8500 feet. Several low chains 


of mountains have their base on the lower terrace and run | 


from southwest to northeast; they are known as the Nert- 
chinsk Mountains in Transbaikalia, and their continuations 

reach the northern parts of the Gobi.! 
The great plateau is fringed on the northwest by a 
series of high border-ridges, which have their 


a Aca southern base on the plateau and their northern 
erect at a much lower level. They may be traced 
plateau. from the Thian-Shan to the arctic circle, and 


have an east-northeasterly direction in lower 
latitudes and a northeasterly direction farther north. 
Both the Alai ridge of the Pamir, continued by the Kok- 
shaltau range and the Khan-Tengri group of the Thian- 
Shan, and the Sailughem range of the Altai (see Tomsk), 


which is continued, in the opinion of the present writer, in | 


the yet unnamed border-ridge of West Sayan (between the 
Bei-khem and the Us),? belong to this category. There 
are, however, in these border-ridges several breaches of 
continuity,—broad depressions or trenches leading from 
Lake Balkash and Lake Zaisan to the upper parts of the 
plateau. On the other hand, there are on the western out- 


skirts of the plateau a few mountain chains which take a | 


direction at right angles to the above (that is, from the 


northwest to the southeast), and parallel to the great line | 


of upheavals in southwest Asia. The Tarbagatai Moun- 
tains, on the borders of Siberia, as well as several chains in 
Turkestan, are instances of these upheavals. But, not- 
withstanding these complications, it remains certain that 
the Alai Mountains, the Khan-Tengri group, the Sailug- 
hem range and the West Sayan are border ridges of the 


high plateau fringing it from 70° to 100° E. long. These | 


border-ridges contain the highest peaks of their respective 
regions; they are immense walls which render access to 
the high plateau extremely difficult, unless the traveller 
follows the above-mentioned trenches. Beyond 100° E. 
long. the above structure is complicated by the great lateral 
indentation of Lake Baikal. 
lake we again find the same huge border-ridge fringing the 
plateau and turning its.steep northwestern slope towards 
the valleys of the Irkut, the Barguzin, the Muya, and the 
Tchara, while its southern base lies on the plateaus of the 
Selenga (nearly 4000 feet high) and the Vitim (see 
‘TRANSBAIKALIA). The peaks of the Sailughem range 
reach from 9000 to 11,000 feet above the sea, those of West 
Sayan about 10,000. In East Sayan is Munku-Sardyk, a 


peak 10,000 feet high, together with many others from 8000 | 


to 9000 feet. Farther east, on the southern shore of “Lake 
Baikal, Khamar-daban rises to 6900 feet, and the huge 


dome-shaped, bald summits of the Barguzin and Southern | 
Muya Mountains attain an elevation of 6000 to 7000 feet. 


above the sea-level. The orography of the Aldan region is but 
little known; but travellers who journey from the Aldan 
(tributary of the Lena) to the Amur or to the Sea of 
Okhotsk have to cross the same plateau and its border- 
ridge, the former becoming narrower and barely attaining 
an average altitude of 3200 feet. Whether it projects 
farther into the land of the Techuktchis remains unsettled, 
although the probability is that it does. 
A typical feature of the northeastern border of the high 
plateau is a succession of broad longitudinal’ 
Leagh- valleys along its outer base, shut in on the 
tudinal outer side by walls of wild mountains having a 
valleys, very steep slope towards them. Formerly filled 
with alpine lakes, these valleys have now a 
flat alluvial soil occupied by human settlements, and are 
watered by rivers which flow along them before they make 


1 The lower terrace is obviously continued in the Tarim. basin 
of East Turkestan ; but in the present state of our knowledge we 
cannot determine whether the further continuations of the 


border-ridge of the higher terrace (Yablonovoi, Kentei) must be’ 


looked for in the Great Altai orin some other range situated 
farther to the south. There may be also a breach of continuity 
in some depression towards Barkul. 

Sketch of Minusinsk, ete.,”’ uf supra. 


2 See oe hical 
8 The word “ longitudinal” is here in an orographical 
not a logical sense. Meglitzki in 1856 and_ recent 


M. 
Cheraky have shown that these valleys are not synclinal foldings 
of rocks ; they seem to be erosion-valleys. 


But around and beyond this | 
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their way to the north through narrow gorges pierced in 
the mountain-wall just mentioned. This structure is seen 
in the valley of the Us in West Sayan, in that of the upper 
Oka and Irkut in East Sayan, in the valley of the Barguzin, 
the upper Tsipa, the Muya, and the Tchara, at the foot of 
the Vitim plateau, as also, probably, in the Aldan.* The 
chains of mountains which fringe these valleys on the 
northwest belong to the wildest parts of Siberia. They are 
named the Usinsk Mountains in West Sayan and the Tunka 
Alps in East Sayan; the latter, pierced by the Angara at 
Irkutsk, in all probability are continued northeastwards in 
the Baikal Mountains, which run from Irkutsk to Olkhon 
Island and the Svyatoi Nos peninsula of Lake Baikal, thus 
dividing the lake into two parts, the great and the little. 
The Barguzin Mountains (on the right bank of the Barguzin 
river) and the Northern Muya range continue them farther 
to the northeast, and most probably they are prolonged still 
farther on the left bank of the Aldan. 

A strip of alpine region, 100 to 150 miles in breadth, 
fringes the northwestern border of the plateau 
beyond the ridges just mentioned. This con- 
stitutes what is called in Eastern Siberia the 
taiga; it consists of separate chains of moun- 
tains whose peaks rise from 4800 to 6500 feet above the sea, 
beyond the upper limits of forest vegetation (the goltsy) ; 
while the narrow valleys afford difficult means of com- 
munication, their floors being thickly covered with 
boulders, or else swampy ; the whole is clothed with thick 
impenetrable forests. The orography of this alpine region 
is very imperfectly known; but the chains have a pre- 
| dominant direction from southwest to northeast. They are 
/described under different names in Siberia: the Altai 
| Mountains (see Tomsk) in Western Siberia, which also be- 
‘long to this category, the Kuznetskiy Ala-tau and the Us 
and Oya Mountains in West Sayan (see YENISEISK), the 
Nijne-Udinsk taiga or gold-mine district, several chains 
pierced by the Oka river, the Kitoi Alps in East Sayan, the 
mountains of the upper Lena and Kirenga, the Olekminsk 
gold-mine district, and the yet unnamed mountains which 
protrude northeast between the Lena and the Aldan. 

A broad belt of elevated plains, ranging between 1200:and 
1700 feet above the sea, extends beyond these 
| alpine regions. These plains, which are entered 
by the great Siberian highway about Tomsk® 
| and extend farther in a southwesterly direction, 
| fringing the Altai Mountains, are the true abodes of Rus- 
sian colonizers ; they are fertile for the most part, although 
sometimes dry, and are rapidly being covered with Russian 
villages. About Kansk in Eastern Siberia they penetrate 
in the form of a broad gulf southeastwards as far as 
| Irkutsk. Those on the upper Lena, having a somewhat 
| greater altitude and being situated in higher latitudes, are 
almost wholly unfitted for agriculture. The northwestern 
border of these elevated plains cannot yet be determined 
with exactitude. In the region between Viluisk (on the 
Vilui) and Yeniseisk a broad belt of alpine tracts, reaching 
their greatest elevation in the northern Yeniseisk taiga 
(between the Upper and the Podkamennaya Tunguzka) 
and continued to the southwest in lower upheavals, separ- 
ates the elevated plains from the lowlands which extend 
towards the Arctic Ocean. In Western Siberia these high 
plains seem to occupy a narrower area towards Barnaut and 
Semipalatinsk, and it is difficult to say whether they are 
separated by an abrupt slope from the Aral-Caspian depres- 
sion, 

Farther to the northwest, beyond these high plains, we 
find a broad belt of lowlands extending as far 
as the Ural Mountains and the Arctic Ocean. 
This vast tract, which is now only a few dozen 
feet above the sea, and most probably was 
covered by the sea during the Post-Pliocene period, 
stretches from the Aral-Caspian depression to the lowlands 
of the Tobol, Irtish and Ob, and thence towards the lower 
parts of the Yenisei and the Lena. Only a few separate 
mountain ranges, like the Byrranga onthe Taimyr penin- 
sula, the Syverma Mountains, the Verkhoyansk and the 
Kharautakh ranges, diversify the monotonous surface of 
these lowlands, which are covered with a thick sheet of 
' black earth in the south and assume the character of bar- 
ren tundras in the north (see TOBOLSK and YENISKISK). 
| The southeastern slope of the great plateau of Asia can- 


Alpine 
region, 


Elevated 
plains. 


* Northern 
lowlands, 


“We do not know at present whether the same structure is 
exhibited in the Altai at the foot of the Sailughem range, The 
| upper Bukhtarma valley seems, however, to belong to the same 


type. 

a The deep crevice filled up by Lake Baikal would thus appear 
to be made up of two longitudinal valleys connected together by 
the passage between Olkhou and Svyatoi Nos. 

2 : Laverne of Siberia,” in Jzvestia of the Russian Geogr. Soc., 
vol. xxi. 
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not properly be reckoned to Siberia, although parts of the | 
province of Amur and the Maritime Province | 


petocnnl are situated on it; they have quite a different 
sane of character, climate and vegetation, and ought | 
plateau, properly to be reckoned to the Manchurian re- | 


gion. As already said, we have to the east of the | 
Yablonovoi border-ridge the lower terrace of the high pla- | 
teau, reaching about 2000 to 2500 feet in Transbaikalia and 
extending farther to the southwest through the Gobi to East 
Turkestan. The southeastern edge of this lower terrace is 
fringed by a massive border-tidge—the Khingan—which 
runs in a northeasterly direction from the Great Wall of 
China to the sources of the Nonni-ula, The traveller cross- 
ing it from the west is hardly aware of its existence; but it 
has a very steep slope towards the east, and forms a most 
important boundary for the Manchurian flora, which does 
not extend over the plateau. The northern parts of the 
Khingan are quite unexplored, the most northerly point 
that has been visited is the sources of the Gail, where the 
present writer crossed it on his way to Mergefi; and we 
have no direct data for determining where it is crossed by 
the Amur. But, considering the structure of the country 
on the left bank of the Amur, it appears probable that this 
river crosses it below Albazin (between Totbuzina and 
Kuznetsova, where it makes great windings), and the Zeya 
where it is joined by the Gilui,—the upper parts of the Zeya 
flowing on the plateau, while the Ud flows at its base; so 
that, as shown elsewhere with greater detail,) we must 
admit the Okhotsk coast range to be a continuation of the 
Great Khingan. The Stanovoi range was drawn on old 
maps to connect the Okhotsk range with the Yablonovoi ; 
but the journeys of the great Siberian expedition have 


shown that in reality no such range exists,—the upper 
tributaries of the Gilui (tributary of the Amur) and those 
of the Konam (basin of the Lena) having their sources in 
common marshes on the plateau. 

A narrow alpine region (40 to 50 miles), consisting of a 
series of short secondary ridges parallel to the border- 
ridge, fringes this latter on its eastern slope. Two such 
plications may be distinguished, corresponding on a 
smaller scale to the belt of alpine tracts fringing the 
plateau on the northwest. The resemblance is further 
maintained bya broad belt of elevated plains, ranging from 
1200 to 1700 feet, which follow the eastern border of the 
plateau. The eastern Gobi, the occasionally fertile and 
occasionally sandy plains between the Nonni and the Sun- 
gari, and the rich plains of the Bureya and Selimja in the 
Amur province belong to this belt, 400 miles in breadth, the 
surface of which is diversified by the low hills of the Ik- 
huri-alin, the Khutuii, and the Turan. These high plains 
are bordered on the southeast by a picturesque chain of 
mountains (the Amur gorge of which has been often 
described),—the Bureya Mountains (also Little Khingan). 
It extends, with unaltered character, from Moukden and 
Ghirin (Kirin) to Ulban Bay in the Sea of Okhotsk (close 
by the Shantar Islands), its peaks covered from top to bot- 
tom with a rich forest vegetation rising to a height of 4500 
to 6000 feet. A lowland belt about 200 miles broad runs in 
the same direction from southwest to northeast along the 
outer border of the above chain. The lower Amur occupies 
the northern part of this broad valley. These lowlands, 
covered with numberless marshes and lakes, seem to have 
emerged from the sea at a quite recent geological period ; 
the rivers that lazily flow over their surface are still exca- 
vating their valleys. They are shut off from the Pacifie by 
an alpine belt as yet but imperfectly known, in which at 
least two separate high chains (the Pribrezhnyi and the Ta- 
tar) can be distinguished,—their continuations probably ap- 
pearing in SAGHALIN (q.v.), while Kamchatka contains sev- 
eral chains, the orography of which isalmost quite unknown. 

The geology of Siberia is still but incompletely known ; 
some detached regions have been explored, 
while the vast intermediate spaces remain un- 
touched. Viewed broadly,? the great plateau 

with the alpine tracts fringing it on the northwest and 
southeast is builtup of Paleozoic rocks. On the Vitim and 
Selenga plateaus immense tracts are composed exclusively 
of granite, grenatite, and syenite, with subordinate layers 
of gneisses, which very often are mere modifications, more 
or less stratified, of the granites and syenites. In some of 
the ridges that run over the surface of the plateau we find 
a variety of metamorphic slates, with subordinate layers of 
erystalline limestones. Extensive beds of lava occur in 
some parts of the plateau, and in the valleys of the rivers 
layers of Tertiary sands with petrified wood (Cupressonoxy- 
lum aleuticum), The plateaus of the Vitim and the Selenga 


Geology. 


1*©O phical Sketch of East Siberia,” uf supra. 
2 For further details, see the descriptions of the different prov- 
inces of Siberia, 


SIBERIA. 


are covered with erratic boulders brought from great dis- 
tances and show unmistakable traces of glaciation ; and im- 
mense lakes—small in comparison with their former size— 
and extensive marshes cover large areas. Besides older 
metamorphic slates and granites, Silurian and most proba- 
bly Devonian rocks are widely spread on the lower plateau 
and in the low chains of mountains which rise above its 
surface. Silver, lead, gold, and iron are found in these 
mountains, as also precious stones. Jurassic deposits, yield- 
ing many species of fossil insects and plants, oceupy several 
large depressions. They are all of fresh-water origin and 
were deposited in great lakes. Like the Jurassie beds of 
China and Turkestan, they contain layers of coal. The 
alpine tracts in the northwest of the plateau are built up of 
granites, syenites, gneisses, and chiefly of metamorphic 
slates, the age of which cannot yet be precisely ascertained 
(Laurentian, and possibly also Silurian, or even Devonian). 
Tale schists, and especially clay slates, both intersected with 
veins of quartz, have also a very great development here. 
The alluvial and glacial deposits of the valleys contain a 
rich percentage of gold, derived from the trituration of the 
clay slates and their quartz veins. Conglomerates, belong- 
ing probably to the Tertiary period, fill several valleys. 
Unmnistakable traces of glaciers have been found in West 
and East Sayan, as also in the Olekma and Vitim regions. 
In the Altai the mountains are built up of granites, 
syenites and diorites covered with metamorphic slates be- 
longing to the Laurentian, Silurian, Devonian, and Carbon- 
iferous periods. The Jurassic strata on the outskirts are 
all fresh-water deposits and contain coal, as in Eastern 
Siberia and China. The Ala-tau are of more modern origin, 
containing extensive Jurassic beds, no longer deposited in 
depressions, but entering into the structure of the hills. 
The elevated plains of Western and Eastern Siberia have 
a more varied structure. On the Lena and the Yenisei we 
find Silurian, Devonian, Carboniferous, and Triassie marine 
deposits, covered here and there with fresh-water Jurassic. 
Immense tracts on the upper Lena are covered with hori- 
zontal sheets of red sandstone, the age of which is not yet 
determined, but seems to be Devonian; while in the goy- 
ernment of Irkutsk large areas are covered with Jurassic 
coal-bearing sandstones. The same structure is found on 
the outskirts of the Altai, the Carboniferous and older slates 
having depressions covered with horizontal strata of Juras- 
sic coal-bearing sandstones. The hilly tracts which rise 
amidst the Eastern Siberian plains on the Angara and 
Yenisei consist also of granites, syenites, and diorites 
covered with Paleozoic rocks up to the Carboniferous, while 
Jurassic strata are found in the Vilui Mountains. The 
broad lowlands of Western Siberia are covered throughout 
with Post-Pliocene deposits which conceal the older rocks, 
—shells from this period having been found as far south as 
Omsk (55° N. lat.). The lowlands and plains of Eastern 
Siberia exhibit a greater variety of structure,—Carbonifer- 
ous, Triassic, marine Jurassic, and Ghalk deposits being met 
with both in the deeper ravines and in the few ridges which 
appear beyond 60° N. lat. Extensive layers of fresh-water 
Tertiary have been found in depressions of the plateau, in 
some valleys of the alpine region, and in the plains and 
lowlands. 1 
There has been much discussion as to the extent of the 
glaciers in Siberia during the Glacial period,— 
the want of polish and scratched surfaces like Glacia- 
those of Scandinavia having been urged as tion. 
proof that they cannot have been considerable. 
It must,nevertheless,be held that the high plateau was at one 
time covered with a vast ice-sheet, and that in the alpine re- 
gions of the Altai, Sayan, Olekma, and Aldan glaciers had a 
much greater extension than at present, descending in the 
valleys to at least a level of 2000 feet aboye the sea, and coyer- 
ing thesubordinate swellings between the mountain ranges. 
Thick layers of Post-Glacial deposits, indicating a elimate 
somewhat more genial than the present, and containing 
numberless remains of extinct mammals, are extensively 
spread both in valleys throughout the lowlands and on the 
islands of the Arctic Ocean; while in the tundras of the 
north well=preserved carcasses of the mammoth and rhi- 
noceros are occasionally found in the frozen soil. Pi. 
Traces of Paleolithic man have not as yet been met with 
in Siberia; but relics of the Neolithic period are e: - 
ingly numerous, One may almost say that they ha 
found wherever they were looked for, especiall 
banks of the numberless lakes with which Sil 
dotted during the Lacustrine period (see below). 
Voleanie formations, so far as is known, appear chi 
along the northwestern border-ridge of the 
great plateau. Ejections of basaltic lava have 
been found on the southern slope of this fe ; 
extending over wide areas on the plateau i : 
on a stretch of more than 600 miles,—namely, ir 
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Sayan about Lake Kossogol and in the valley of Tunka| At the present day steamers ply from Tyumeii, at the foot 
(river Irkut), in the vicinity of Selenghinsk, and widely | of the Urals, to Semipalatinsk on the border of the Kirghiz 


spread on the Vitim plateau (rivers Vitim and Tsipa). Ex- 
tensive layers of trap cover more than 1200 miles along the 
Tunguzka; they appear also in the Noril Mountains on the 
Yenisei, whence they extend towards the Arctic Ocean. 
Basaltic lavas are also reported to have been found in the 
Aldan region. On the Pacific slope extinct volcanoes (men- 


steppe and to Tomsk in the very heart of Siberia. And the 
time is not far distant when the Ob and the Yenisei, both 
traversing the high plains on nearly the same level and 
separated only by low hills, will be connected by a canal, 
thus permitting steamers to reach Krasnoyarsk and Irkutsk, 
As the population becomes denser no difficulty should be 


tioned in Chinese annals) have been found in the Ikhuri-| found in connecting some of the navigable tributaries of 


alin Hills to the east of Mergeii. 
The mineral wealth of Siberia is considerable, 


Minerals. 


slates, and dioritic slates, intersected by quartz veins, make 
up the bulk of the mountains. 
regions in these tracts are the Altai, the upper (or Nijne- 


» Udinsk) and the lower (or Yeniseisk) taigas, and the Olek- | 
Gold is found on the high plateau in the basin | 
of the upper Vitim, on the lower plateau in the Nertchinsk | 


ma region. 


district, and on the upper tributaries of the Amur (espe- 
cially the Oldoi) and the Zeya, in the northeast continuation 
of the Nertchinsk Mountains. It has been discovered also 
in the Bureya range, and in its northeast continuation in 
the Amguii region. Auriferous sands, but not very rich, 
have been discovered in the feeders of Lake Khangka and 
the Suifun river, as also on the smaller islands of the Gulf 
of Peter the Great. Silver and lead ores are found in the 
Altai and the Nertchinsk Mountains, as well as copper, 
cinnabar, and tin. Iron-ores are known at several places 
on the outskirts of the alpine tracts (as about Irkutsk), as 
well as in the Selenghinsk region and in the Altai. The 
chief ironworks of the Urals are situated on the Siberian 
slope (see URAL). Coal occurs in many Jurassic fresh-water 
basins,—namely, on the outskirts of the Altai, in south 
Yeniseisk, about Irkutsk, in the Nertchinsk district, at 
many places in the Maritime Province, and on the island 
of Saghalin. Beds of excellent graphite have been found in 
the Kitoi Alps (Mount Alibert) and in the Turukhansk dis- 
trict. Rock-salt occurs in thinner deposits at several places 
on the Lena and in Transbaikalia, and salt-springs are 
numerous,—those of Ust-kut on the Lena and of Usolie 
near Irkutsk being the chief. A large number of lakes, 
especially in Transbaikalia and in Tomsk, yield salt. Lastly, 
from the Altai region, as well as from the Nertchinsk Moun- 
tains, precious stones, such as jasper, malachite, beryl, 
dark quartz, and the like, are exported. The Ekaterinburg 
stone-polishing works in the Urals and those of Kolyvaii in 
the Altai are well known. 

The orography sketched above explains the great devel- 
opment of the river-systems of Siberia and the 
uniformity of their course. The three chief 
rivers—the Ob, the Yenisei, and the Lena— 
take their rise on the high plateau or in the alpine regions 
fringing it, and, after descending from the plateau and 
piercing the alpine regions, flow for a few thousands of 
miles over the high plains and lowlands before they reach 
the Arctic Ocean. The three smaller rivers of northeastern 
Siberia—the Yana, Indighirka, and Kolyma—have the same 
general character, their courses being, however, much 
shorter, as in these latitudes the plateau approaches the 
Arctic Ocean. The Amur, the upper tributaries of which 
rise in the eastern border-ridge of the high plateau, is simi- 
Jar. The Shilka and the Arguii, which form it, flow first 
towards the northeast, through the bendings of the lower 
terrace of the great plateau; from this the Amur descends, 
traversing the Great Khingan and flowing down the ter- 
races of the eastern slope towards the Pacific. A note- 
worthy feature of the principal Siberian rivers is that each 
is formed by the junction of a pair of great rivers. Exam- 


Rivers. 


. ples are the Ob and the Irtish, the Yenisei and the Angara 


(itself a double river formed by the Angara and the Lower 
Tunguzka), the Lena and the Vitim; the Argufi and the 
Shilka, uniting to form the Amur, which in its turn receives 
a tributary as large as itself,—the Sungari. Owing to this 


_ twofold composition and to the circumstance that, the alpine 


regions once crossed, their course lies over the high plains 
and lowlands and crosses the few ridges which rise above 
the plains (as, for example, the Yenisei below Yeniscisk), 

instead of following the valleys between them, 
Water com- the rivers of Siberia offer immense advantages 
munication. for inland navigation, not only in the line of 

their main direction from north to south but 
also across it, i.e., from west to east. It is this circumstance 
that has facilitated the rapid invasion of Siberia by Russian 
Cossacks and hunters: they followed the courses of the 
double rivers in their advance towards the east, and dis- 


_ coyered short portages which permitted them to transfer 
_ their boats from the system of the Ob to that of the Yenisei, 


and from the latter to that of the Lena, a tributary of which 
—the Aldan—brought them close to the Sea of Okhotsk. 


the Yenisei with one of those of the Lena, for they flow 


jold-dust | within a short distance from one another on the high plain, 
is found in almost all the alpine regions fring- | and Cossack boats have already been transported from the 
ing the great plateau, where clay slates, tale | Yenisei to the Lena. 
{tion will then have been established from Tyumen to 
The chief gold-mining | 


An uninterrupted water communica- 


Yakutsk, Aldansk, and the gold-mines of the Vitim. Owing 
to the great plateau separating the Lena from the Amur, 
no easy water communication can be established between 
the latter and other Siberian rivers. The tributaries of the 
Amur (the Shilka with its affluent the Ingoda) become 
navigable only on the lower terrace of the plateau. But 
the trench of the Uda to the east of Lake Baikal offers an 
easy access for a railway up to and across the high plateau ; 
and at the very foot of its eastern border-ridge lie Tchita, 
whence boats are floated down (in spring) to the Pacific, 
and Nertchinsk, whence steamers may ply to the mouth of 
the Amur, as also up the Sungari to Ghirin and up the 
Usuri to Lake Khangka. Unfortunately all the rivers are 
frozen for many months every year. Even in lower lati- 
tudes (52° to 55° N.) they are ice-bound from the beginning 
of November to the beginning of May!; while in 65° N. lat. 
they are open only for 90 to 120 days, and only for 100 days 
(the Yenisei) or even 70 days (the Lena) in 70° N. lat. During 
the cold winter the smaller tributaries freeze to the bottom, 
and about Ist January Lake Baikal becomes covered with a 
solid crust of ice capable of bearing files of loaded sledges, 
The chief rivers of Siberia are the following: (1) The Ob 
(Obi) is formed by the confluence of the Biya 


and the Katufi (400 miles), both of which rise Bngmcre- 
in the Altai Mountains; it flows northwest and rivers. 


north for 2120 miles, past Barnaut, Tomsk, and 

Narym, and enters the great Ob Bay of the Arctic Ocean. 
Its tributary (2) the Irtish, which joins it in 60° N. lat., has 
an even greater length (2520 miles). It rises in the high 
plateau, under the name of Black Irtish (500 miles) ; then, 
descending from the highlands, it enters Lake Zaisan, 
whence it flows north and northwest, past Semipalatinsk, 
Omsk, and Tobolsk, to join the Ob. It receives a great 
number of tributaries, the chief being the Tobol, the Ishim, 
and the Tara. Tyumefi on the last-named will soon be con- 
nected by rail with Perm on the Kama, and is already the 
head of a great line of water communication ; navigation is 
also open to Lake Zaisan and for a considerable distance up 
the Black Irtish. The chief tributaries of the Ob are the 
Anui (160 miles), Teharysh (230), Tom (450), Tehulym (600), 
Ket (240), and Sosva (200),—all for the most part navigable. 
(3) The Yenisei rises on the high plateau in northwestern 
Mongolia, where it is formed by the confluence of two great 
rivers—the Shishkit and the Bei-khem—and has the name 
of Ulu-khem. After descending the high plateau on the 
Chinese frontier, it flows north and enters the Arctic Ocean 
in a deep bay situated close by that of the Ob. The areaof 
its basin is estimated at 1,380,000 square miles. It receives 
(4) the Upper Tunguzka or Angara (1100 miles) which itself 
has a basin of 275,000 square miles, (5) the Podkamennaya 
Tunguzka, and (6) the Lower Tunguzka. The Angara, 
whose tributaries on the left (Irkut, Oka, and Uda) are each 
large rivers, flows from Lake Baikal (40 miles above 
Irkutsk) and, describing a huge bend to the northeast, joins 
the Yenisei a little above Yeniseisk. (7) The Selenga, which 
enters Lake Baikal from the east, might be considered as. 
the real source of the Angara. It is a very large river and 
rises on the high Mongolian plateau, entering Siberia about 
Kiachta. Its length may be estimated at more than 600 
miles; it receives (8) the Uri (outflow of Lake Kossogol), 
(9) the Orkhon, (10) the Tehikoi (300 miles), (11) the Khilok 
(300), (12) the Uda (130), and (13),the Djida (200). Lake 
Baikal has two other considerable feeders—the Barguzin 
and the Upper Angara. (14) The Lena is also an immense 
river, having an estimated length of not less than 3000 
miles. It rises in the Baikal Mountains, some scores of 
miles from the lake, and flows north and east past Kirensk, 
Olekminsk, and Yakutsk. Thence it turns to the northwest 


and enters the Arctic Ocean, forming a wide delta, It re- 


ceives several large tributaries—(15) the Vitim, which has 
a greater length (about 1400 miles) than the Lena above 
the point of junction, (16) the Olekma (about 800), (17) the 
Aldan (about 1300)—which receives in its turn (18) the 


1 The Lena at Verkholensk is navigable for 170 days, at Yakutsk 
for 153 days; the Yenisei at Krasnoyarsk for 180 days; see Izvestia 
of the Eastern Siberian Geographical Society, vol. xii. sq. 
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Utechur (350), (19) the Maya, and (20) the Amga—and (21) 
the Vilui (about 1300), (22) The Taz (about 750), (23) the 
Khatanga (400), (24) the Anabara (670), and (25) the Olenek 
(1200), which enter the Arctic Ocean to the west of the 
Lena, and (26) the Yana (1000), (27) the Indighirka (950), | 
and (28) the Kolyma (1000) to the east of it are also consid- | 
erable rivers, buf small in comparison with the former. 
(29) The Anadyr enters the gulf of the same name in the | 
Sea of Behring. (30) The Okhota (270) and (31) the Ud (350) 

are relatively small streams flowing into the Sea of Okhotsk. 

Of the rivers flowing to the Pacific the chief is (32) the 

Amur, which is navigable for more than 2400 miles from its 

entrance into the Tartar Strait (between the mainland and 

the island of Saghalin) to Sryetensk on the Shilka,—boats 

being floated from Tchita on the Ingoda. It bears the name 

Amur after the confluence of (33) the Shilka and (34) the 

Arguii (see TRANSBAIKALIA) at Ust-Stryelka, and from this ) 
point flows east and southeast until its junction with its | 
great tributary the Sungari; thence it flows northeast and | 
north, and finally (for some 50 miles) east, before entering 

the Pacific. Its length, taking the Onon for its source, is 

about 2700 miles, and its basin is at least 785,000 square | 
miles in area, but has diminished recently,—the waters of | 
the Dalai-nor no longer reaching the Argun. It receives a 

great many large tributaries,—(35) the Zeya, whose affluent | 
(36) the Selimja, is itself a considerable river, (37) the 
Bureya, (38) the Kur, (39) the Gorin, and (40) the Im from 
the left; while from the right it receives (41) the Sungari 
and (42) the Usuri, whose affluent, the navigable Sungatcha, | 
brings the Amur into steam communication with Lake 
Khangka. The rivers. flowing into the Sea of Japan are 
mostly short, only (43) the Suifun being worthy of particu- 
lar mention. 

Numberless lakes occur in both Eastern and Western 
Siberia. There are wide areas in the plains of 
Western Siberia, or on the high plateau of 
Eastern Siberia, where the country may be said 
to be still passing through the Lacustrine period; but the 
total area now under water bears but a trifling proportion 
to the immense extent which the lakes had even at a very 
recent period, when Neolithic man already inhabited 
Siberia. All the valleys and depressions bear traces of im- 
mense Post-Pliocene lakes. Even within historical times 
and during the 19th century the desiccation of lakes has 
gone on at a very rapid rate.! The chief lake is Lake 
Baikal, more than 400 miles long, from 20 to 53 broad, and 
12,430 square miles in area. Its surface is 1560 feet above 
sea-level, and it reaches in its southwest part a maximum 
depth of 751 fathoms. Another great lake, Lake Kossogol, 
on the Mongolian frontier, is 120 miles long and 50 broad, 
5000 feet above the sea. The large Lake of Oron on the 
Vitim has not yet been visited by geographers. Vast num- 
bers of small lakes stud the Vitim and upper Selenga pla- 
teaus; the lower valley of the latter river contains the 
Goose Lake (Gusinoye). In the basin of the Amur are Lake 
Khangka (1692 square miles), connected with the Usuri ; 
Lakes Kada and Kizi, by which the lower Amur once 
flowed to the Pacific; and very many smaller ones on the 
left bank of the lower Amur. Numerous lakes and exten- 
sive marshes cover the low plains of Western Siberia; the 
Baraba steppe is dotted with lakes and ponds,—Lake Tchany 
(1300 square miles) and the innumerable smaller lakes that 
surround it being but trifling remains of former lacustrine 
basins; while at the junction of the Irtish and Ob impass- 
able marshes extend for many thousands of square miles, 
Several alpine lakes, of which the picturesque Teletskoye 
may be specially mentioned, fill up the depressions of the 
valleys of the Altai. 

The coast-line of Siberia is very extensive both on the 

Arctic Ocean and on the Pacific. The former 
Coasts and ocean is ice-bound for at least ten months out 
islands. of twelve; and, though navigation along its 
shores has been proved by Nordenskjéld to be 
possible, it is exceedingly doubtful whether it can ever be- 
come a commercial route of any importance. The coast- 


Lakes. 


line has few indentations, the chief being the double bay 
of the Ob and the Taz, separated from the Sea of Kara by 
an elongated peninsula (Samoyede), and from the bay of the 
Yenisei by another. 
a barren tundra intersected by the wild Byrranga Hills— 
projects in Cape Tcheluskin as far north as 77° 46’ N. lat. 
The bay of the Yana, east of the delta of the Lena, is a 
wide indentation, sheltered on the north by the islands of 
New Siberia. The bays of the Kolyma, the Tchaun, and 
Kolutchin are of little importance. The group of four 
larger and several smaller islands called New Siberia, situ- 
ated off the mouth of the Yana, are occasionally visited by 


1 See Yadrintseff, in Zevestia of the Russian Geogr. Soc., 1886, 


No. 1 (with maps). 


The immense peninsula of Taimyr— 1 
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a few hunters, as is also the small group of the Bears’ 
Islands opposite the mouth of the Kolyma. Kellett’s or 
Wrangel’s Land is still quite unknown. The Strait of 
Behring at the northeast extremity of Siberia and the Sea 
of Behring between the land of the Tchuktchis and Alaska, 
with its great Gulf of Anadyr, are often visited by seal- 
hunters, and the Commander Islands off Kamchatka are 
valuable stations for this pursuit. The Sea of Okhotsk, 
separated from the Pacific by the Kurile Archipelago and 
from the Sea of Japan by the islands of Saghalin and Yesso, 
is notorious as one of the worst seas of the world, owing to 
its dense fogs and its masses of floating ice. The Shantar 
Islands in the bay of the Ud are worthy of notice only for 
their geological interest. The double bay of Ghijiga and 
Penjinsk, as well as that of Taui, would be useful as har- 
bors were they not frozen seven or eight months every year 
and covered with dense fogs in summer. The northern 
part of the Sea of Japan, which borders the shores of the 
Usuri region, has, besides the smaller Bays of Olga and 
Vladimir, the beautiful Gulf of Peter the Great, on which 
stands Vladivostok, the chief Russian nayal station on the 
Pacific (see MARITIME PRoyINCE). Okhotsk and Ayan on 
the Sea of Okhotsk, Petropavlovsk on the east shore of 
Kamchatka, Nikolaievsk, Konstantinoysk, and Vladivostok 
on the Sea of Japan, and Dui and Korsakoyo on SAGHALIN 
(q.v.) are the only ports of Siberia. 

Although Siberia is nearly all included between 50° and 
72° N. lat.,? its climate is extremely severe, 
even in its southern parts. This severity 
arises chiefly from the orographical structure : 
the yast plateau of Central Asia prevents the moderating 
influence of the sea from being felt. The extensive low- 
lands which cover more than one-half of its area, as well as 
the elevated plains, lie exposed to the influence of the Are- 
tic Ocean. The warm southwest winds have to cross the 


Climate. 


elevated plateau of Persia before reaching the Aral-Caspian 


depression, and there they deposit nearly all their moist- 
ure. And, if a current of warmer air flows from the west 
over Siberia (several data, such as meteorological observa- 
tions on Mount Alibert and at the Voznesensk mine in the 
Olekma region render its existence most probable in Eastern 
Siberia), it only makes its influence felt in the higher parts 
of the hilly tracts, by raising the line of perpetual snow in 
Eastern Siberia to the unusual height of 10,000 feet,’ and 
by elevating by a few degrees the temperature of places situ- 
ated in the alpine regions above the 3000 or 4000 feet level. 
The air, after being refrigerated on the plateaus during 
the winter, drifts, owing to its greater density, down upon 
the lowlands; hence in the region of the lower Lena we 
find an exceedingly low temperature throughout the win- 
ter, and at Verkhoyansk, in 67° N. lat., the pole of cold of 
the eastern hemisphere. Nevertheless Siberia enjoys a 
warm summer; owing to the dryness of the climate, the 
unclouded sun fully warms the earth during the long 
summer days in those high latitudes, and gives a short 
period of warm and even hot days in the immediate 
neighborhood of the pole of cold. The Siberian winter 
may be said to last from the end of October until March, 
and it is exceedingly severe. As early as November mer- 
cury freezes in the latitude of Irkutsk (51° to 52° N. lat.), 
while in December, January, and even February it re- 
mains frozen for weeks together in south Siberia. Frosts 
of —13° to —18° Fahr. are not uncommon at Krasnoy- 
arsk, Irkutsk, and Nertchinsk; even in the warmer south- 
ern regions of Western Siberia and of the Amur the aver- 
age winter temperature is respectively 2.4° Fahr. and 
—10.2°; while at Yakutsk and Verkhoyansk the thermome- 
ter occasionally falls as low as —75° and —85° Fahr. 
Trees, as observed by Middendorff, become frozen to their 
very heart, and the axe, which becomes as fragile as glass, 
can hardly make any impression upon them. Rivers are 
frozen to the bottom, and water flowing over the ice adds 
new layers. The soil freezes many feet deep over immense 
areas even in southern Siberia. The atmosphere becomes 
laden with frozen vapors. Man, however, su re- . 
sists these rigors, provided he adopts the customary cos- 
¢ ® 


: Only the narrow fringe of the tundras extends beyond 70° N. 


at. 
8 Although rising to heights ranging from 6000 to 10,000 feet, the 
mountain peaks of Eastern Siberia do not reach the s 
which is found only on the Munku-Sardyk in East 
10,000 feet. Patches of perpetual snow occur in E 
only on the mountains of the far north. On the Altai 
the snow-line is about 7000 feet. 

4 The average Wg Noses of winter ( 
at Yakutsk is—40,2° 


23’ N. lat.), the following ave ; . 

1882 and 1885—January —34,.3° Fahr. (February 

ad 2.1°. The lowest average temperature of a di y is 
z, ) - 
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tume of Siberia (two dresses of fur, the upper of which has | 
the hair turned outside), and this all the more as the hard- 
est frosts occur only when an absolute stillness of the air 
prevails. More dreaded than the frosts are the terrible 
burans or snow-storms, which occur in early spring and de- 
stroy thousands of horses and cattle that have been grazing 
in the steppes throughout the winter. Although there are 
very heavy falls of snow in the alpine tracts—especially 
about Lake Baikal—on the other side, in the steppe regions 
of the Altai and Transbaikalia and in the neighborhood of 
Krasnoyarsk, the amount of snow is so small that travellers 
use wheeled vehicles and cattle can find food in the steppes. 
Spring sets in with remarkable rapidity and charm at the 
end of April; but in the second half of May come the “ icy 
saints’ days,” so blighting that it is impossible to cultivate 
the apple or pear. After this short period of frost and snow 
summer comes in its full beauty; the days are very hot, 
and, although they are always followed by cold nights, 
vegetation advances at an astonishing rate. Corn sown 
about Yakutsk in the end of May is ripe in the end of Au- 
gust. Still, at many places night frosts set in as early as 
the second half of July. They become quite common in 
August and September. Nevertheless September is much 
warmer than May, and October than April, even in the 
most continental parts of Siberia. By the end of October 
the rivers begin to freeze, and in the first days of Novem- 
ber they are all frozen ; even the Amur becomes a highway 
for sledges, while the Baikal is usually frozen before the 
middle of January. The isotherms are exceedingly inter- 
esting. That of 32° Fahr. crosses Western Siberia in its 
middle parts and Eastern Siberia in its southern parts, run- 
ning through Bogoslovsk, Tobolsk, a little above Omsk and 
Tomsk, close by Irkutsk, Tehita, Nertchinsk, Blagovyes- 
chensk, and Konstantinovsk. The isotherms of July run 
as follows: That of 68° Fahr., which in Europe passes 
through Cracow and Kaluga, here traverses Omsk, Krasnoy- | 
arsk, and Irkutsk, whence it turns north to Yakutsk, and 
then south again to Vladivostok. Even the mouths of the 
Ob, Yenisei, Lena, and Kolyma in 70° N. lat. have in July 
an average temperature of 40° to 50°. Quite contrary is | 
the course of the January isotherms. That of 14° Fahr., | 
which passes in Europe through Uleaborg, only touches the | 
southern of Western Siberia in the Altai Mountains. | 
That of —4° Fahr., which crosses Nova Zembla in Europe, 

passes through Tobolsk, Tomsk, Krasnoyarsk, and Irkutsk, 

and touches 45° N. lat. at Urga, turning north in the Amur | 
region and reaching the Pacific at Nikolaievsk. The iso- | 
therm of —22° Fahr., which touches the north point of | 
Noya Zembla, passes in Siberia through Turukhansk and — 
descends as low as 55° N. lat. in Transbaikalia, whence it | 
turns north to the Arctic Ocean. The following figures 
will give a more complete idea of the climate: 
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The flora of Siberia presents very great local varieties, not 
« only on account of the diversity of physical char- 


in consequence of the intrusion of new species in 
various rtions from the neighboring tracts, as widely | 
different as the arctic littoral, the dry steppes of Central Asia, | 
and the wet monsoon regions of the Pacific littoral. A com- 

‘ m of the flora of Siberia would have to treat 
) the high plateau; (2) the alpine tracts—(a) the Altai , 


acteristics through this wide territory, but also | 
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and (b) East Sayan, with a sub-region to the east of Lake 
Baikal ; (3) the steppe regions of Western Siberia; (4) the 
Ishim and Baraba plains of the same; (5) the high plains 
of Eastern Siberia, with the sub-region (6) of Minusinsk ; 
(7) the Daurian flora of the lower terrace of the plateau in 
Transbaikalia; (8) the Amur; (9) the Usuri and Pacific 
littoral region ; (10) the arctic tundras, which, as shown by 
the “ Vega” expedition, may be subdivided into those (a) 
west of Yenisei and (b) east of the same to Behring Strait; 
and (11) Kamehatka. Each of these has distinct features ; 
nevertheless, if the basin of the Amur and Kamchatka be 
set aside, all have so much in common that the “ Siberian 
flora”? may be spoken of as a whole. Siberia is situated 
for the most part in the great domain which Grisebach de- 
scribes as the “forest region of the Eastern continent.” * 
The northern limit of this region must, however, be drawn 
near to the Arctic Ocean. Only a narrow strip, 60 to 200 
miles wide (becoming broader in the Taimyr and Samoyede 
peninsulas), is totally devoid of tree vegetation. The last 
trees, it is true, which struggle for existence on the edge 
of the tundras are crippled dwarfs and almost without 
branches; a few buds each summer are the only evidence 
that life has not left their frozen stems; and trees a 
hundred years old are only a few feet long and a few 
inches thick, concealed amidst lichens.2 Some 200 species 


,of flowering plants are still found in the tundra region,— 


the frozen ground and the want of humus militating more 


‘against them than the want of warmth. From this north- 


ern limit to the Aral-Caspian and Mongolian steppes we 
have all over Siberia the forest region, where, however, 
forests are very unequally distributed, covering from 50 to 
99 per cent. of the areas of the separate districts. In the 
hill traets and the marshy depression of the Ob they are 
unbroken, except by the bald summits of the loftier moun- 
tains (goltsy); they have the aspect of agreeable bosquets in 
the Baraba; and they are thinly scattered through the 
southeastern corner of Transbaikalia, where the dryness 
of the Gobi steppe is so much felt ; while immense marshy 
plains covered with the dwarf birch take their place in the 
north as the tundras are approached. Over this immense 
area the trees are for the most part the same as we are 
familiar with in Europe. The larch becomes predominant 
and presents itself in two new species (Larix sibirica and 
L. dahurica). The fir appears in the Siberian varieties 
Picea obovata and P. ayaneusis. The silver fir (Abies sibirica, 
Pinus Pichta) and the stone-pine (P. Cembra) are quite com- 
mon ; they reach the higher summits, where the last-named 
becomes a recumbent species (Cembra pumila), while the 
larch and the silver fir also acquire a tendency to spread 
their side branches instead of rising in height. The wil- 
low at high altitudes grows only two inches high, but still 
bears a few leaves and fully developed flowers. The birch 
in the loftier alpine tracts and plateaus becomes a shrub 
(Betula nana, B. fruticosa), or in Transbaikalia assumes a 
new and very elegant aspect with a dark bark (B. dahu- 
rica). In the deeper valleys or on the lowlands of Western 
Siberia the larches, pines, and silver firs, mixed with 
birches and aspens, reach a great size, and the streams are 
fringed with thickets of poplar and willow. The alpine 
rose (Rhododendron dahuricum) flourishes in large masses on 


‘the higher mountains; Juniper, Spirza, Sorbus, the pseudo- 


acacia (Caragana sibirica and arborescens, C. jubata in some 
of the higher tracts), various Rosaceew—Potentilla fruticosa 


‘and Cotoneaster uniflora—the cherry-plum (Prunus Padus), 
'and many other shrubs fill up the spaces between the trees. 


Berry-yielding plants are found everywhere, even on the 
goltsy, at the upper limit of tree vegetation ; on the lower 
grounds they are an article of diet to the hunter, and even 
to the agriculturist. The red whortleberry ( Vaccinium 
Vitis idea), the bog whortleberry (V. uliginosum), the bil- 
berry or cowberry (V. Myrtillus), and the arctic bramble 
(Rubus arcticus) extend very far northwards; raspberries 
and red and black currants forma rich undergrowth in the 
forests, together with the Ribes dikusha in Eastern Siberia. 
The oak, the lime, the maple, disappear to the east of the 
Urals, to reappear, however, in new varieties on the east- 
ern slope of the border-ridge of the great plateau (timidly 


1 According to Engler’s Versuch einer Entwickelungsgeschichte der 
anzenwelt (1879), we should have in Siberia—(a) the arctic re- 
gion; (b) the sub-aretie or conifer region, north Siberian pro- 
vinee ; (¢) the Central-Asian domain,—Altai and Daurian hilly 
regions ; and (d) the east Chinese, intruding into the basin of the 


mur. 

2 Middendorff’s observations on vegetable and animal life on 
the borders of and in the tundras—so attractively told in vol. iv. 
of his Sibirische Reise—will long remain classical. 

3 M, Kjellmann (Vega Exp. Vet. amg reckons their num- 
ber at 182; 124 species were found by Middendorff on the Taimyr 
peninsula, 219 along the borders of the forest region of Olenek, 
and 344 species within the forest region of the same ; 470 species 
were collected by M. Maack in the Vilui region. 
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penetrating west for some little distance up the valleys of 
the Amur and the Argufi).! There we have the oak (Q. 
mongolica), the maple (Acer ginala, Max.), the ash (Fraxinus 


manchurica), the elm (Ulmus montana), the hazel (Corylus | 


heterophylla), and several other European acquaintances. 
Farther east, in the Amur region, a great number of new 
species of European trees, and even new genera, such as 
the cork-tree ( Phellodendron amurensis), the walnut (Juglans 


ithe Gobi in Transbaikalia. 


manchurica), the acacia (Maackia amurensis), the graceful | 


climber Maximowiczia amurensis, the Japanese Trochostigma, 
and many others—all unknown to Siberia proper—make 
their appearance. 

The greatest uniformity prevails on the high plateau, 
where the larch predominates over all other species of 
conifers or deciduous trees; the wide and open valleys— 
or rather shallow depressions—are covered with Betula nana 


and B. fruticosa in the north and with thick grasses (poor | 


in species) in its southern and drier parts. The same 


Siberian larch covers the alpine tracts fringing the plateau 


on the north; but the tree assumes different characters in 
development and growth according to the physical features 
of the region; and the fir, the stone-pine, the aspen, and 
the birch also become mixed with it; in the narrow 
sheltered valleys the forests attain their full development. 
In the drier parts, on the slopes covered with sand or with 
a richer soil, the Scotch fir (Pinus sylvestris) makes its ap- 
pearance. In the alpine tracts of the north the narrowness 
of the valleys (padi) and the steep stony slopes covered 
with débris, on which only lichens and mosses can grow, 
make each green plot of grass (even if it be only of Carex) 
valuable to the gold-diggers and hunters. For days con- 
secutively the horse of the explorer can get no other food 
than the dwarf birch. But even in these districts the 
botanist and geographer can easily distinguish between the 
tcherfi of the Altai and the taiga of different parts of East- 
ern Siberia. The lower plateau exhibits, of course, new 
characteristics. Its open spaces are lovely prairies, on 
which the Daurian flora appears in its full beauty. In 
spring the traveller crosses a sea of grass from which the 
flowers of the peony, aconite, Orobus, Carallia, Saussurea, 
and the like rise to a height of 4 or 5 feet. As the Gobi 
desert is approached the forests disappear, the ground be- 
comes chiefly covered with dry Gruminex, and Salsolacee 
make their appearance on a gravelly clay impregnated 
with salt. The high plains of the west slope of the plateau 
are also covered with rich prairies diversified with woods. 
Nearly all the species of these prairies are common also 
to Europe (ponies, hemerocallis, asters, pinks, gentians, 
violets, Cypripedium, Aquilegia, Delphinium, aconites, irises, 
and so on); but here the plants attain a much larger size, 
—so large indeed that a man standing erect is concealed by 
the grasses. The flora of Minusinsk—the Italy of Siberia 
—is well known; the prairies on the Ishim and of the 
Baraba (see Tomsk) are adorned with the same rich vege- 
tation, so vividly described by Middendorff and Finsch. 
Farther north we again reach the domain of forests; but 
these once more present new characteristics. They are the 
urmans of Western Siberia, into which the hunter does not 
venture to penetrate far from his village,—immense tracts 
covered with thickets of trees closely packed and therefore 
poor in aspect, and often rising from a treacherous carpet 
of thickly woven grass which conceals deep marshes 
(zybuny), where even the bear has to tread cireumspectly. 
The prairies of the middle Amur and the rich plains of 


the Selimja and Zeya, where Russian Raskolniks are sO, 


successful as agriculturists, belong to Manchuria. 

The fauna of Siberia is closely akin to that of central 

: Europe; and the Ural Mountains, although the 
habitat of a few species.which warrant the 
naturalist in regarding the south Urals as a 
separate region, are not so important a boundary zoologi- 
cally as they are botanically. As in European Russia, so 
in Siberia, three great zones—the arctic, the boreal, and 
the middle—may be distinguished ; and these, according to 
M. Syevertsoff,2 may be subdivided into several sub-regions. 
The arctic (hyperboreal) zone has the same characters as 
the tundra zones of European Russia. The boreal (cireum- 
boreal) zone, which corresponds to the forest region of 
Russia, embraces Western Siberia, with the exception of 
the Urals and the southern steppes, and a notable part of 
Eastern Siberia,—Transbaikalia and the hilly tracts to the 
north of it being distinguished as a separate “ Eastern 
Siberian” sub-region. The middle zone, extending from 


Fauna, 


1 Nowhere, sn is the change better seen than on crossing 
the Great Khingan. The change in the flora witnessed by the 
present writer on his way from Transbaikalia to Mergefi was 
really astonishing. 
2 Horizontal Distribution of Animals,” in the Bulletin 
— of the Society of Friends of Natural Science, vol. viii., 
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south Russia to south Siberia, has two separate sub-regions, 
—the Ural-Baraba and the Daurian. The zone of the 
steppes extends from the Caspian Sea through Central Asia, 
only touching Western Siberia and the neighborhood of 
Finally, the Amur region 
shares the characteristics of the north Chinese fauna. On 
the whole, we may say that the arctic and boreal faunas 
of Europe extend over Siberia, with a few additional 
species in the Ural and Baraba region,—a number of new 
species also appearing in Eastern Siberia, some spreading 
along the high plateau and others along the lower plateau 
from the steppes of the Gobi. The aretie fauna is very 
poor. According to Nordqvist,’ it numbers but twenty- 


‘nine species of mammals, of which seven are marine and 
/only seventeen or eighteen may be safely considered as 


living beyond the forest limit. Of these, again, four are 
characteristic of the land of the Tchuktchis. The wild 
reindeer, the arctic dog (Canis lagopus), the fox, the hare, 
the wolf, the lemming (Myodes obensis), the coilar-lemming 
(Cuniculus torquatus), and two species of voles ( Arvicolz) are 
the most common on land. The avifauna is very rich in 
migratory water and marsh fowl (Grallatores and Natatores), 
which come to breed in the coast region; but only five 
land birds—the ptarmigan (Lagopus alpinus), the snow- 
bunting, the Icelandic falcon, the snow-owl, and the raven 
—are permanent inhabitants of the region. The boreal 
fauna is of course much richer; but here also the great 
bulk of species, both of mammals and birds, are common to 
Europe and Asia. The bear, the badger, the wolverene, the 
pole-cat, the ermine, the common weasel, the otter, the 
wolf, the fox, the lynx, the mole, the hedgehog, the com- 
mon shrew, the water-shrew, and the lesser shrew (Sorer 
vulgaris, fodiens, and pygmeus), of bats the long-eared, and 
four species of Vespertilio (V. daubentoni, nattereri, borealis, 
and mystacinus), the flying and the striped squirrel ( Twmias 
striatus), the brown, common, field, and harvest mouse 
(Mus decumanus, musculus, sylvaticus, agrarius, and minutus), 
four voles (Arvicola amphibius, rufocanus, rutilus, and schis- 
tocolor), the beaver, the variable hare, the wild boar, the 
roebuck, the stag, the reindeer, the elk,—all common alike 
to Europe and to Siberia,—and the Phoca annelata of Lake 
Baikal; while the bear, the musk-deer (Moschus moschi- 
ferus), the ermine and the sable, the ground squirrel 
(Spermophilus eversmani), Arvicola obscurus, and Lagomys 
hyperborzus, also spread over Siberia, may be considered as 
belonging to the arctic fauna. In addition to the above we 
find in Eastern Siberia Mustela alpina, Canis alpinus, the 
sable antelope (2gocerus sibiricus), several species of mouse 
(Mus gregatus, wconomus, and saxatilus), two voles (Arvicola 
russatus and macrotus), Syphneus aspalax, and the alpine 
Lagomys, which penetrate from the Central Asian plateaus; 
while the tiger makes incursions not only in the Amur re- 
gion but occasionally as far as Lake Baikal. In all, of 
fifty-seven species of Siberian mammals forty-one are com- 
mon also to Europe, twenty-seven common to the arctic 
region, and only sixteen special to Asia. On the lower 
terrace of the great plateau we find an admixture of Mon- 
golian species, such as Canis corsac, Felis manul, Spermophilus 
dauricus, the jerboa (Dipus jaculus), two hamsters ( Cri 
songarus and furuneulus), three new voles (Arvicole), the 
Tolai hare, the Ogotona hare (Lagomys ogotona), Agocerus 
argali, Antilope gutturosa, and Equus hemionus ( jighitai) ; 
while the number of species common to Asia and Europe 
diminishes notably. The same is true with respect to 
birds. No less than 285 species have been observed in 
Siberia, but of these forty-five only are absent from 
Europe. In southeast Siberia we find forty-three new 
species belonging to the north Manchurian or Amur fauna 
and in southeast Transbaikalia, on the borders of the G 
steppe, only 103 species were found by Radde, among which 
the most numerous are migratory birds and the birds of 
prey which pursue them, The rivers and lakes of Siberia 
abound in fish ; but little is known of their relations with 
the species of neighboring regions. — 
The insect fauna is very similar to that of Russia; but a 
few genera, as the Tentyria, do not penetrate ite 
region of Western Siberia, while the tropical Colaspc 
Popilia, and Languria are found only in southe 
Transbaikalia, or are confined to the southern A 
the other side, several American genera (Cephala 
astes) extend into the northeastern parts of Sib 
in all uncultivated countries, the forests and y 
Siberia become almost uninhabitable in summer o 
of the mosquitoes. Eastern Siberia suffers less 


. 
. 
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4 Czekanowski (Jzvestia Sib. Geog. Soe., 1877) has ¢ 
species from the basin of the Amur; he consid 
constitute only two-thirds of the species inhabi 
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plague than the marshy Baraba; but on the Amur and the 
Sungari large gnats become an unsupportable plague, and 
travellers who have had experience of the mosquitoes of 
the tropics readily admit that they yield to those of 
Siberia. 
stroying them, and is freely resorted to, with the result 
that the forest is frequently set on fire. 

In Molluses Siberia is much richer than had been sup- 
posed. The dredgings of the “ Vega” expedition in the 
Arctic Ocean disclosed an unexpected wealth of marine 
fauna, and those of L. Schrenck in the north of the Japan- 
ese Sea have led to the discovery of no fewer than 256 
species (Gasteropods, Brachiopods, and Conchifers). Even 
in Lake Baikal Dr. Dybowski and Dr, Godtewski have 
discovered no fewer than ninety-three species of Gam- 
marides and twenty-five of Gasteropods.! The Sea of 
Okhotsk is very interesting in this respect, owing to its 
local species and the general composition of its fauna (70 
species of Molluscs and 21 of Gasteropods). The land Mol- 
luses, notwithstanding the unfavorable conditions of 
climate, number about seventy species,—Siberia in this re- 
spect thus being not far behind north Europe. 

The Siberian fauna is very unequally distributed. The 
alpine tracts of Eastern Siberia and the wrmans of Tobolsk 


Burning the prairies is the only expedient for de- | 


are from the zoologist’s point of view exceedingly poor, | 


owing to the want of grass and of a mouldy soil. It is on 
the plateau, and especially on the lower plateau, as well as 
on the high plains, where the grazing grounds become 
numerous, that the fauna appears in its full richness. 
Much remains to be done in the way of investigating the 
distribution of animals over Siberia with reference to the 
physical conditions of its different parts. Although differ- 
ing little from the European, the fauna of Siberia possesses 
great interest for the zoologist and geographer. The in- 
crease of many animals in size (becoming twice as large as 
in Europe); the appearance of white varieties among both 
mammals and birds, and their great prevalence among 
domesticated animals (Yakut horses); the migrations of 
birds and mammals over immense regions, from the 
Central Asian steppes to the arctic coast, performed not 
only in connection with the usual rotation of seasons but 
also as a result of occasional climacteric conditions which 
are not yet fully known (eg., the occasional migration of 
thousands and thousands of roebuck from Manchuria 
across the Amur to the left bank of the river, or the 
migration of reindeer so well related by Wrangel); the 
various coloration of many animals according to the com- 
position of the forests they inhabit (the sable and the 
squirrel are well-known instances); the mixture of north- 
ern and southern faunas in the Amur region and the re- 
markable consequences of that mixture in the struggle for 
existence ;—all these render the study of the Siberian 
fauna most attractive. Finally, the laws of distribution 
of animals over Siberia cannot be made out until the changes 
undergone by its surface during the Glacial and Lacustrine 
riods are well established and the Post-Tertiary fauna is 
tter known. The remarkable finds of Quaternary mam- 
mals about Omsk and their importance for the history of the 
side are but a hint of what may be expected in this field. 

he great bulk of the population are Russians, whose 
number has increased with great rapidity 

eel during the 19th century ; although not exceed- 
9 ing 150,000 in 1709 and 500,000 a century later, 
they now (1887) number more than 3,000,000, and not far 
from 4,000,000 if the eastern slopes of the Urals are 
reckoned to Siberia. At the same time the entire indigen- 
ous population does not exceed 700,000, if the Kirghizes of 
Semipalatinsk are reckoned to Turkestan, and many in- 
digenes are rapidly dying out. The Russians, 


a. issuing from the middle Urals, have travelled 
tion. . as a broad stream through south Siberia, send- 


ing lateral branches to the Altai, to the Ili river 
in Turkestan, and to Minusinsk, as well as down the chief 
rivers which flow to the Arctic Ocean, the banks of which 
are studded with villages 15 to 20 miles apart. As Lake 


Baikal is approached the stream of Russian immigration | 


becomes narrower, occupying only the valley of the Angara, 
with a series of villages up the Irkut; but it widens again 


in Transbaikalia, sending lateral branches up the Selenga_ 


and its tributaries. It follows the course of the Amur, 
again in a succession of villages some 20 miles apart, and 
can be traced up the Usuri to Lake Khangka and Vladi- 
vostok, with an extension of villages on the plains be- 
tween the Zeya and the Selimja. Small Russian settle- 
ments also occur on a few bays of the North Pacific and 
the Sea of Okhotsk, as well az on Saghalin (see SAGHALIN). 
The Russians have thus occupied all the best agricultural 
tracts in Western and Eastern Siberia, 


_ 1 Mém, de U Acad. des Se. de St. Pétersb., vol. xxii., 1876. 
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As to the indigenous races, the Ugrian stocks which oc- 
cupy the northwest of Siberia are represented 
by (1) the Voguls (about 6400), on the eastern 
slopes of the Urals, in Perm and Tobolsk, ex- 
tending partly over the western slope; they closely re- 
semble the Ostiaks, in some features approximating the 
Mongol race, and speak the same language; (2) the 
OsTIAKS (q.v.); and (3) the SAMOYEDES (q.0.). 

Survivals of Turkish stocks, once much more numerous, 
are spread all over south Siberia as far as Lake 
Baikal. Their territories are rapidly being 
occupied by Russians, and their settlements 
are cutin two by the Russian stream,—the Baraba Tatars 
and the Yakuts being to the north of it, and the others 
having been driven back to the hilly tracts. According 
to M. Radloff,? they are as follows: (1) the Karagases in 
the Yeniseisk and Irkutsk spurs of the Sayan Mountains 
(about 500); (2) the Abakan Tatars (about 10,000),— 
driven from the Irtish, they occupied the Abakan steppes 
after the emigration of the Kalmucks; (3) those of the 
Tcholym scattered amidst Russians (500); (4) the Tatars 
of the north and northeast Altai, in all about 20,000,—(a) 
the Kumandintsy, (b) the Lebed Tatars, (c) the tcherf® or 
forest Tatars, (d) the Shorghintses; (5) those of the Altai 
proper,—(a) Altaians (11,800), (b) Dvoedantsy (2000), who 
until 1865 paid tribute to both Russia and China, and (c) the 
Teleutes (5800), mostly Russified; (6) the Soyotes and 
Uryankhes of East Sayan, of whom a few families are in Si- 
berian territory ; (7) the Baraba Tatars (4650), mostly driven 
northwards to the forest and marsh region; (8) the Irtish 
and Tobolsk Tatars (some 7000 to 10,000 on the Tara and 
15,700 in the Tobolsk district). In all they number about 
78,000, to whom should be added a number of Kirghiz from 
Turkestan. The great Turkish stock of the Yakuts (see 
YAKUTSK) in the basin of the Lena numbers about 200,- 
000. Most of these Turkish stocks live by cattle-breeding 
and some by agriculture, and are a most laborious and 
honest population. 

The Mongols (about 350,000) extend into Western Siberia 
from the high plateau,—nearly 20,000 Kal- 
mucks living in the eastern Altai. In Eastern 
Siberia the Buriats occupy the Selenga and 
Uda, parts of Nertchinsk, and the steppes between Irkutsk 
and the upper Lena, as also the Baikal Mountains and the 
island of Orkhon; they support themselves chiefly by 
stock-breeding, but some of them, especially in Irkutsk, 
are agriculturists (see TRANSBAIKALIA). On the left of the 
Amur there are about 10,000 Chinese and Manchurians 
about the mouth of the Zeya, and nearly 3000 Coreans on 
the Pacific coast. The Tunguses, although few in numbers 
(50,000), oceupy as their hunting-grounds an immense re- 
gion on the high plateau and its slopes to the Amur, but 
their limits are yearly becoming more and more circum~- 
scribed both by Russian gold-diggers and by Yakut settlers. 

Finally, in the northeast we find a group of stocks whose 
ethnological place is not yet accurately determined. They 
are united into a separate North Asian linguistic group, 
and include the Tehuktchis, who may number 12,000, the 
Koryaks (5000), and the Kamchadales (3000), the Ghilyaks 
(nearly 5000) of the lower Amur and north Saghalin, and 
the Ainos (3000) of south Saghalin. The Yukaghirs (1600) 
seem to be merely Tunguses. Some 5000 Gypsies wander 
about Siberia. 

Much has been written of late about the sad state of the 
indigenous populations of Siberia.’ They are 
pitilessly deprived of their hunting and graz- 8 ee 
ing grounds and compelled to resort to agricul- & . 
ture—a modification exceedingly hard for them, not only 
on account of their poverty but also because they are com- 
pelled to settle in the less favorable regions. European 
civilization has made them familiar with all its worst 
sides and with none of its best. Taxed with a tribute in 
furs (yasak) from the earliest years of the conquest, they 
often revolted in the 17th century, but were cruelly re- 
duced to obedience. The tribute was never great (about 14 
roubles [61 cts.] per head); but the official valuation of furs 
was always only one-third to one-fourth of their real value 
and the exactions of the authorities trebled itagain. In 1824 
the settled indigenes had to pay the very heavy rate of 11 rou- 
bles [$5.35] per head, and the arrears, which soon became 
equal to the sums levied, were rigorously exacted. It must be 
fully ackowledged that severe measures taken by the Gov- 


Indigen- 
ous races, 


Turkish 
stocks, 


Mongols. 


ernment in the last two centuries prevented the growth 


of anything like legalized slavery on Siberian soil; but the 
people, ruined as they were both by the intrusion of agricul- 
tural colonists and by the exactions of Government officials, 


ve Sibirien, 2 vols., Leipsic, 1884; also in Jivopisnaya Rossiya, 
vol. xii, 

3 Yadrintseff’s Siberia as a Colony contains a summary of this 
literature with bibliography. 
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fell into what was practically a kind of slavery (kabata) to 
the merchants. Even the best-intentioned Government 
measures, such as the importation of corn, the prohibition 
of the sale of spirits, and so on, became new sources of op- 
pression, The action of missionaries, who cared only about 
nominal Christianizing, had no better effect. It is worthy 
of notice that the spread of Mohammedanism among the 
Tatars and Kirghizes and of Lamaism among the Buriats 
took place under the Russians and was favored by the 
Government. 

The Russians of Siberia differ to some extent from those 
of the mother-country. They might have been 
expected to intermix largely with the Finnish, 
Turkish, and Mongol elements with which 
they came in contact; but, in consequence of causes already 


Siberian 
Russians, 


mentioned under Russia (vol. xxi. p. 74), the mixture is | 
much less than might be supposed; and the continuous | 


arrival of new immigrants contributed to lessen the effects 
of mixtures which really took place. One is accordingly 
struck to find in Western Siberia compact masses of Rus- 
sians who have lost so little of their primitive ethno- 
graphical features, and to hear throughout Siberia a lan- 
guage which differs from that of northern Russia only by 
a slight admixture of words borrowed from the natives 
(mostly relating to hunting or cattle-rearing), and a few 
expressions of Polish origin. The case is otherwise, how- 
ever, on the outskirts. Castrén characterized Obdorsk 
(mouth of the Ob) as a true Samoyediec town, although 
peopled with “ Russians.” The Cossacks of Western Siberia 
have the features and customs and many of the manners 
of life of the Kalmucks and Kirghiz. Yakutsk is thor- 
oughly Yakutie; marriages of Russians with Yakut wives 
are common, and some forty years ago the Yakut language 
was predominant among the Russian merchants and officials. 
At Irkutsk and in the valley of the Irkut the admixture 
of Tungus and Buriat blood is obvious, and still more in 
the Nertchinsk district and among the Transbaikalian 
Cossacks settled for the last two centuries on the Arguii. 
They speak the Buriat language as often as Russian, and 
in a Buriat dress the Argufi Cossack can hardly be distin- 
guished from a Buriat. In separate parts of Siberia, on 
the borders of the hilly tracts, the mixture with Tatars 
was quite common, Of course it is now rapidly growing 
less, aud the settlers who entered Siberia in the 19th cen- 
tury married Russian wives and remained thoroughly Rus- 
sian. There are accordingly parts of Siberia, especially 
among the Raskolniks, where the north Russian, the Great 
Russian, and the Ukrainian types have maintained them- 
selves in their full purity, and only some differences in 
domestic architecture, in the disposition of their villages, 
and in the language and character of the population remind 
the traveller that he is in Siberia. The Russians in Siberia 
have emigrated from all parts of European Russia; but the 
special features of the language and partly also of the 
national character are due to the earliest settlers, who came 
mostly from northern Russia. 
The natural rate of increase of population is very slow as 
a rule, and does not exceed 7 or 8 per 1000 annually. The 
great mortality, especially among children, is one of the 
causes of this, the birth-rate being also lower than in 
Russia. In Western Siberia the former is 38 per 1000 in 
towns and 30 in villages, while the births are 43 in towns 
and 44 in villages. The climate of Siberia, however, cannot 
be called unhealthy, except in certain localities where 
goitre is common (on the Lena, in several valleys of Ner- 
tchinsk, and in the Altai Mountains). The rapid growth 
of the actual population is chiefly due to immigration. 
sire: is the — “irs anes both of the settled 
5 ussian and of the native population. South 
Sane. Siberia has a very fertile soil and yields rich 
crops, but immense tracts are utterly unfit for tillage. In 
the lowlands of Western Siberia it is carried on up to 61° 
N. lat! On the high plains fringing the alpine tracts on 
the northwest it can be carried on only in the south, far- 
ther north only in the valleys, reaching 62° N. lat. in that 
of the Lena, and in the alpine tracts in only a few valleys, 
as that of the Irkut. On the high plateau all attempts to 
grow cereals have failed,—only the wide trenches (Uda, 
Selenga, Djida), already described, giving encouragement 
to the agriculturist. On the lower plateau, in Transbaikalia, 
grain is successfully raised in the Nertchinsk region,—with 
serious risks, however, from early frosts in the valleys of 
the mountain-ridges which rise above its surface. South- 
east Transbaikalia suffers from want of water, and the 
Buriats irrigate their fields. Although agriculture is car- 


1 The northern limits of agriculture are 60° N. lat. on the 
Urals, 62° at Yakutsk, 61° at Aldansk, 54° 30’ at Udskoi. and 53° 
to mn the interior of Kamchatka (Middendorff, Sibirische Reise, 
vol. iv.). 
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| ried on on the upper Amur, where land has been cleared 
| from virgin forests, it really prospers only below Kumara 
‘and on the rich plains of the Zeya and Selimja. In the 
| depression between the Bureya range and the coast-ranges 
| it suffers greatly from the heavy July and August rains, 
}and from inundations; while on the lower Amur the agri- 
culturists barely maintain themselves by growing cereals 
| in clearances on the slopes of hills, so that the settlements 
on the lower Amur and Usuri continually require help 
from Government to save them from famine. The chief 
| grain-producing regions of Siberia are—the Tobol and 
Ishim region, the Baraba, the region about Tomsk, and the 
outskirts of the Altai, which cover an aggregate of 330,000 
| Square miles (155,000 in the Altai); they have a thoroughly 
Russian population of nearly 2,000,000 inhabitants, and 
nearly 8,600,000 acres are under crops. The Tobolsk region, 
mostly covered with wrmans, but having nearly 1,000,000 
acres cultivated, and the northern districts of Semipala- 
tinsk, which are being rapidly colonized, must be added to 
the above. On the whole, in the basins of the Ob and 
Irtish, the annual yield is about 2,350,000 quarters of sum- 
/mer wheat, 1,260,000 of summer rye, 3,240,000 of oats, and 
6,000,000 bushels of potatoes. The figures for Eastern 
Siberia are not so reliable,—about 1,100,000 quarters of va- 
rious grains in Irkutsk (one-third raised by the Buriats), 
400,000 in Transbaikalia, 40,000 in Yakutsk, about 100,000 
in the Amur province, and 25,000 in the Maritime Proy- 
ince; and the Yeniseisk peasants sell every year about 
700,000 ewts. of corn. The Minusinsk district, one of the 
richest in Siberia (45,000 inhabitants, of whom 2800 are 
settled and 24,000 nomadic), has more than 45,000 acres 
under crops; and in the whole proyince of Yeniseisk about 
3,000,000 acres are cultivated. 

Cattle-breeding is extensively carried on in many parts. 
In the Ob and Irtish region of Western Siberia 
there are about 2,000,000 horses, 1,500,000 head Septic. 
of horned cattle, 3,000,000 sheep, and 100,000 ne 
reindeer; for Eastern Siberia the figures are approximately 
850,000 horses, 1,100,000 horned cattle, 1,120,000 sheep, and 
about 50,000 reindeer. The industry is, however, carried 
on in the most primitive manner. In Transbaikalia little 
hay is made, and the Buriat horses seek their food through- 
out the winter beneath the thin sheet of snow which covers 
the steppes. A single snowstorm in spring sometimes de- 
stroys in a few days thousands of horses thus weakened. 
In Western Siberia the “Siberian plague” makes great 
ravages, and the average losses are estimated at about 
37,500 head of cattle annually. 

Bee-keeping is widely diffused, especially in Tomsk and 
the Altai. Honey is exported to Russia. The 
seeds of the stone-pine are collected for oil in pean 
Western Siberia. keep ns. 

Hunting still continues to be a profitable occupation, the 
male population of whole villages in the hilly H 
and woody tracts setting out in October for a naling, 
month’s hunting. The sable, however, which formerly 
constituted the wealth of Siberia, is now so scarce that four 
sables per man is the maximum in the best districts. Squir- 
rels, bears, foxes, snow-foxes, antelopes, and especially deer 
in spring, are at present the principal objects of the chase. 
But even in Yakutsk the total produce of hunting was in 
1879 only 65 sables, 2360 snow-foxes, 23,440 ermines, 140,550 
squirrels, 1780 foxes, 145 bears, 1310 reindeer, and 26,780 
hares. The forests on the Amur yielded a rich return of 
furs during the first years of the Russian occupation, and 
the Amur sable, although much inferior to the Yakutsk 
and Transbaikalian, was largely exported. In 1862 1800 
sables and 40,000 squirrels were killed in the province of 
Amur, and 9300 in the Maritime Provinee; but in 1877 the 
total export from the former did not exceed in value £1700 
to £2000 [$8260 to $9720]. 

The same falling-off is observable in the fisheries,—one 
species at least, the Rhytina stelleri, having com- : 
pletely disappeared within the 19th century. Fishing. 
Fishing is still a valuable source of income on the lower 


courses of the great rivers, especially the Ob, where the 
yearly earnings amount to about £30,000 [$145,800]. The 
fisheries on Lake Baikal supply cheap food (the omul) to 

‘The mna- 


the poorer classes of Irkutsk and Transbaikalia. 
tive populations of the Amur—Golds and Ghilyaks— 
themselves chiefly by their fisheries, when the s on 
enters in dense masses the Amur and its tributaries, 
Though Siberia’ has within itself all the raw pr 

necessary for prosperous industries, itecontinues  —_ 
to import from Russia without exception all 
the manufactured articles it uses. Owing to 
the distances over which they are carried and 
ganization of trade, all manufactured articles 
ingly dear, especially in the east. The man 

Siberia employ less than 15,000 workmen, 
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gate production does not exceed £1,600,000 [$7,776,000] in| the journey is also difficult even on horseback. 


value; of these 11,500 are employed in Western Siberia, the 
yearly production being about £1,200,000 ($5,832,000). 


cent, tanneries, 18 per cent. tallow-melting, and a consider- 
able sum cigarette-making. The villages of Siberia do not 


carry on a variety of petty trades like the villages in Russia, | 


except in the districts of Tobolsk nearest the Urals, where 
tanning, boot-making, carpet-making, and the like are 
prosecuted. 

Mining is in the same backward state as manufacturing 


Mining. 


is far from common, and the condition of the workmen 
wretchedly bad,—insuflicient food, bad lodgings, and over- 
work under the most unsanitary conditions. As the geol- 
ogy of the gold-mining districts is quite unknown, immense 
sums are sunk in futile search. The amount of gold ob- 
tained has much increased since mining was begun in the 
Nertchinsk district and parts of the Altai (a right formerly 
reserved for the imperial Government), and since the dis- 
covery of auriferous deposits in the basin of the Amur and 
in the Maritime Province. It reached in 1882 4563 tb in 
Western Siberia (nearly all in the Altais), and 58,420 tb in 
Eastern Siberia (about 27,000 in Yakutsk, more than 10,000 
in Nertchinsk, and about 8000 in the province of Amur). 
The Altai mines (12,000 workmen) yielded in 1881 16,670 tb 
of silver (13,310 in 1882), 13,140 ewts. of lead, 6700 of copper 
(the last two decreasing items), 3200 of iron, 240,000 of coal, 
and about 320,000 of salt. Silver-mining is almost entirely 
abandoned in Nertchinsk, and in 1882 only 1900 lb were 
extracted. 
Trade is in the hands of a few merchants. The chief 
Trade market is the Nijni-Novgorod fair, where Sibe- 
4 rian merchants get twelve or eighteen months’ 
credit at correspondingly high rates. Priceson the Amur 


are not more favorable, since the trade by sea is prevented | 
from developing owing to the facility with which great | 


profits are made by the exchange of wine-spirit and sables 
for whiskey. The villages are in a still worse condition, 
whole populations being dependent for the necessaries of 
life upon a few merchants, The foreign trade is insignifi- 
eant, and the hundred merchant ships (thirty English) 
which visited the port of Vladivostok in 1883 came chiefly 
for the needs of the garrison. The imports of manufactured 
wares from Russia amount to an annual value of £12,000,000 
[$58,320,000], the corresponding exports of raw produce are 
only about £4,000,000 [$19,440,000] — tallow, hides, furs, 
and grain being the chief items. There are several great 
fairs in Siberia, that of Irbit (with an annual turnover of 
£5,000,000 [$24,300,000] to £7,000,000 [$34,020,000] ) being 
the most important. Those of Ishim, Tomsk, Irkutsk, and 
Verkhne-Udinsk deserve mention. In the north and north- 
east several fairs, where natives gather to pay tribute, to 
sell furs, and to purchase food and necessaries for hunting, 
have a local importance. 

The main line of communication is the great Moscow 
road. It starts from Perm on the Kama, and, 
crossing the Urals, reaches Ekaterinburg—the 
centre of mining industry—and Tyumei on the 
Tara, whence steamers ply via Tobolsk to Tomsk. A rail- 
way has of late been constructed between Perm and Ekat- 
erinburg, touching the chief ironworks of the eastern slope 
of the middle Urals, and has been continued via Kamyshtoff 
to Tyumeii. From Tyumeii the Moscow road proceeds to 
Omsk, Tomsk, Krasnoyarsk, and Irkutsk, sending off from 
Kotyvaii a branch south to Barnaut in the Altai and to 
Turkestan. From Irkutsk it proceeds to Transbaikalia, 
and Lake Baikal is crossed either by steamer or (when 
frozen) on sledges, in either case from Listvenitchnaya to 
Posolskoye. A route was laid out about 1868 round the 
south shore of Lake Baikal in order to maintain communi- 
cations with Transbaikalia during the spring and autumn, 
which were frequently interrupted when the old route from 
Selenghinsk across the Khamar-daban had to be resorted 
to. From Posolskoye on Lake Baikal the great road pro- 
ceeds to Verkhne-udinsk, Tchita, and Sryetensk on the 
Shilka, whence steamers ply to the mouth of the Amur and 
up the Usuri and Sungatcha to Lake Khangka. When the 
rivers are frozen communication is maintained by sledges 

on the Amur; but in spring and autumn the only continu- 
ous route down the Shilka and the Amur, to its mouth, is 
on horseback along a mountain path (very difficult across 
the Bureya range). On the lower Amur and on the Usuri 


1 Salt in the Altai region (where it is obtained) is retailed at 2 
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Transbaikalia, and occasionally 40 roubles [$19.44] at 


industry. The chief attention is given to gold- | 
mining. But the use of improved machinery 
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On the 
whole the steamer communication is in an unsatisfactory 


¢ | state, and when the water on the upper Amur is low vessels 
Nearly one-third of the total represents wine-spirit, 23 per | 


are sometimes unable to reach the Shilka. The Yenisei is 
navigated as far as Minusinsk, and communication is main- 
tained along its banks in the summer by boat and horse. 
The Angara offers great difficulties to navigation on account 
of its rapids; regular water communication begins only 
below these and is continued to its mouth, On the Lena, 
which is an important waterway from Kirensk, merchan- 
dise is shipped for the gold-mining companies on the 
Lena below the Vitim, and sometimes up the lower Vitim. 
Another route of importance before the conquest of the 
Amur is that which connects Yakutsk with Okhotsk or 
Ayan. Regular postal communication is maintained by 
the Russians between Kiachta and Kalgan (close by Pe- 
king) across the desert of Gobi. Owing to the relatively 
good condition of the great highway the journey to Sibe- 
ria is not so difficult or formidable as is generally supposed. 
As a rule the Siberians travel freely, and long journeys 
are undertaken more readily than short railway journeys 
are in Europe. 


Siberia has been colonized in two different ways. On 
the one hand, the Government sent parties ' , 
(1) of Cossacks to settle on the frontiers, (2) of Sear hed 


peasants who were bound to settle at appointed 
places and maintain the communications along the routes, 
(3) of stryeltsys to garrison forts, (4) of yamschiks—a special 
organization of Old Russia intrusted with the maintenance 
of horses for postal communication, and finally (5) of con- 
victs. Even so recently as 1856-57 a good deal of the 
Amur region was peopled in this way. Serfs in the im- 
perial mines were liberated and organized in Cossack 
regiments (the Transbaikalia Cossacks) ; some of them were 
settled on the Amur, forming the Amur and Usuri Cos- 
sacks. Other parts of the river were colonized by peas- 
ants who emigrated with Government aid, and were bound 
to settle in villages, about 20 miles apart, on the Amur, at 
spots designated by officials. Asa rule, this kind of colo- 
nization has not produced the results that were expected. 
On the other hand, free colonization has been more suc- 
cessful and has been undertaken on a much larger scale. 
Soon after the first appearance of the Cossacks of Yermak 
in Siberia thousands of hunters (promyshlonyie), attracted 
by the furs, immigrated from north Russia, explored the 
country, traced the first footpaths, and erected the first 
houses in the wilderness. Later on serfdom, religious 
persecutions, and conscription were the chief causes which 
led the peasants to make their escape to Siberia and build 
their villages in the most inaccessible forests, in the prai- 
ries, and even on Chinese territory. The severe measures 
of the Government against such “runaways” could not 
prevent their immigration toSiberia. While governmental 
colonization studded Siberia with forts, free colonization 
filled up the intermediate spaces. This free colonization 
has continued throughout the 19th century, occasionally 
assuming larger proportions, as in 1848-55. Since the 
emancipation of the serfs it has been steadily increasing. 
In spite of the involved formalities which the peasants 
have to go through before emigrating, and the great ex- 
pense, whole villages emigrate from Russia to Siberia. 
During the twenty-five years ending 1879 no fewer thau 
100,000 persons crossed the Urals; and in 1882 the Ural 
Railway conveyed 7025 emigrants, while the total number 
of emigrants to Siberia in the same year was estimated at 
not less than 40,000.? . 
Siberia is a great penal colony. Exile to Siberia began 
in the first years of its discovery, and as early 
as 1658 we find the Non-conformist priest Avva- 
kum® following in chains the exploring party 
of Pashkoff on the Amur. Raskolniks in the second half 
of the 17th century, rebel stryeltsy under Peter I., courtiers 
of rank during the reigns of the empresses, Polish confed- 
erates under Catherine IT., the “ Decembrists ” under Nich- 
olas I., nearly 50,000 Poles after the insurrection of 1863, 
and later on whole generations of socialists were sent to 
Siberia; while the number of common-law convicts and 
exiles transported thither has steadily increased since the 
end of the 18th century. No exact statistics of Siberian 
exile were kept before 1823. But it is known that in the 
first years of the 19th century nearly 2000 persons were 
transported every year to Siberia. This figure had reached 
an average of 18,250 in 1873-77 and rose above 20,000 in 
1882. Between 1823 and 1877 the total was 393,914,' to 
which ought to be added the families of many exiles, mak- 


Exiles. 


2 Yadrintseff, Siberia as a Colony; Levitoff, Guide to West Siberia 
(Russian); Russkaya Mysl, July, 1882. 

3 The autobiography of the protopope Avvakum is one of the 
most ag el books with Russian Noneonformists. 

4 The Poles are not reckoned in the above figures, 
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ing more than 600,000 men, women, and children trans- 
ported since the beginning of the 19th century. Of 151,- 
584 transported during the ten years 1867-76 18,582 were 
condemned to hard labor, 28,382 to be settled with loss of 
civil rights (ssylno-poselentsy), 23,383 to be settled without 
loss of rights (na vodvorenie), 2551 to live nearly free (na 
jitie), while 78,636 were transported simply by orders of the | 
administration or decisions of the village communities. | 
In 1884 21,104 exiles, followed by 1752 women and 3631 
children, were transported to Siberia. Their distribution 
under different heads was nearly the same as the above. 
The hard-labor convicts (some 1800 or 1900) sent every 
year are distributed among several prisons in Western and 
Eastern Siberia, the imperial gold-washings at Kara on the 
Shilka, and the salt-works of Usolie and Ust-Kut; but, as | 
these prisons and works cannot take more than 10,000 in 
all, the surplus have to be sent to SAGHALIN (q.v.), where | 
they are employed in the coal-mines, or settled. After lib- | 
eration the hard-labor convicts enter the category of ssylno- 
poselentsy, and are settled in villages. It appears from 
recent inquiries that nearly all are in a wretched condition, 
and that of the 200,000 on theofficial registers more than one- 
third have disappeared without being accounted for. Nearly 
20,000 men (40,000 according to other estimates) are living 
in Siberia the life of brodyaghi, trying to make their way 
through the forests to their native provinces in Russia. The 
exile population of Siberia is much smaller than is generally | 
supposed, being—in Tobolsk, 59,000, 4.6 per cent. of popula- | 
tion; in Tomsk, 29,800, 2.6; in Yeniseisk, 45,000, 10.6; in 
Irkutsk, 40,000, 10; in Transbaikalia, 21,335, 4.3; in Yak-| 
utsk, 3000, 1.2; total, 198,153, or 4.9 per cent. 

Education stands at a very low level. The chief town 
of every province is provided with a classical | 
gymnasium, where the sons of the local officials 
prepare for the university, and a gymnasium or progymna- 
sium for girls; but the education there received is not of a 
high grade, and the desire of the local population for “real 
schools” is not satisfied. The sum of £10,000 [$48,600] be- | 
queathed by Demidoff in 1817 for the foundation of a uni- | 
versity in Siberia, together with an additional £40,000 [$194,- 
400] raised by subscription, remains unemployed, and, 
although the Government finally permitted the erection of 
buildings for a university at Tomsk, it again decided (1885), 
for political reasons, to postpone its opening. In 1883 there 
were in Western Siberia only 534 schools of all descriptions, 
with 14,097 male and 4915 female pupils. Transbaikalia had | 
in 1881 108 schools of a very inferior kind, with 3828 pupils; 
Yakutsk, 23 schools, with 633 pupils in 1882. There are in 
all five gymnasia and five progymnasia.for boys, three gym- 
nasia and two progymnasia for girls, two “real schools,” 
and three normal schools; but many vacant teaching posts 
in gymnasia remain unoccupied. Primary education is in 
a very unsatisfactory state, and primary schools very 
scarce, 

Siberia is divided into four governments,—Tobolsk, | 
Tomsk, Yeniseisk, and Irkutsk,—and four 
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rps rig provinces, — Yakutsk, Transbaikalia, Amur, 
divisions, nd Maritime or Primorskaya. The first two 


are under governors, like Russian govern- 
ments; the next four are under the governor-general of 
Eastern Siberia, who resides at Irkutsk; the Amur and 
Maritime provinces are under the governor-general of the 
Amur, who resides at Khabarovka, at the junction of the 
Amur and the Usuri. The respective chief towns are— 
Tobolsk, Tomsk, Krasnoyarsk, Irkutsk, Yakutsk, Tchita, 
Blagoveschensk, and Khabarovyka. The provinces of Ak- 
molinsk (chief town, Akmoly) and Semiryetchensk (chief 
town, Vyernyi) are now parts of the steppe governor- 
generalship. Each government and province is subdivided 
into districts; the administrative head is a civil governor 
in the governments and a military governor in the pro- 
vinces. By the regulations of 1834 each governor and 
governor-general is assisted by a council composed of chiefs 
of several departments (nominated by the governor-gen- 
eral), and several officials depending directly upon the 
respective ministries. The council has only a consultative 
voice, the final decision resting with the administrative 
head, The governors-general and military governors com- 
mand the military forces of the provinces,—Cossacks and 
regulars. The new system of legal procedure introduced in. 
Russia in 1866 has not yet been extended to Eastern Si- 
beria, where the old courts are still in force. It has been 
introduced in Western Siberia, but without juries. The 
towns have received the new municipal organization. The 
zemstvo is not yet organized. The districts are under the 
control of ispravniks and zasedatels, who have very extensive 
powers, and are not controlled by self-government of the 
peasantry. The Cossacks—the Siberian on the Kirghiz 
frontier (90,000 persons, stretching in villages along a line 
of 1200 miles), the Transbaikalian, and those of the Amur 
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and the Usuri, whose villages are dotted along the Amur to 
its junction with the Usuri and along the Usuri to Lake 
Khangka and Vladivostok—are under their own officers, 
and special administrative functions are intrusted to the 
military chief (afaman) of each separate Cossack voisko. The 
Altai and Nertchinsk mines, with their territories and pop- 
ulations, are under the imperial cabinet,—all privaté mines 
being under the inspection of mining engineers, 

Since the earliest years of conquest Siberia has been 
placed under the rule of voivodes (governors), under a spe- 
cial department at Moscow. In 1708 it was divided into five 
provinces, depending upon a governor residing at Tobolsk. 
Catherine II. introduced in 1764 a vice-royalty, which ex- 
isted, however, only until 1799, when governors and gov- 
ernors-general were introduced. This system prevailed 
until 1819. This part of the history of Siberia was an un- 
broken record of robbery, tyranny, and folly on the part 
of the governors and ispravniks, such as would seem incred- 
ible were the facts not testified to by the annals and 
documents recently published in Russia. In vain were the 
severest measures resorted to. Peter I. ordered the gov- 
ernor Prince Gagarin to be hanged, and the governor 


| Joloboff was executed in 1736, while many minor officials 


were condemned to hard labor or the knout. The robberies 
and the cruelties of rulers like Kryloff, Pestel, Treskin, 
Loskutoff, and their myrmidous compelled the Government 
to undertake a thorough inquiry, and for this purpose Spe- 
ranskiy was sent in 1819. To him Siberia is indebted for 
the new system of administration which has since remained 
in force. 


|. The chief towns of Siberia are—Ekaterinburg (25,150 


inhabitants), which belongs, however, to Perm, 
although situated on the eastern slope of the . 
Urals; Tomsk (31,550), a commercial city, selected as the 
site of the university; and Irkutsk (36,120 in January, 
1884), capital of Eastern Siberia, a trading city. Tobolsk 
(20,130), Krasnoyarsk (16,800), Tchita (12,600), Blagovyes- 
chensk (8000), and Khabarovka (2500) are mere administra- 
tive centres. Biysk in Tomsk (18,700) yearly acquires more 
importance from its trade with the Kirghiz steppe. Kurgan 
(8915) and Yatutorovsk (4500) in Tobolsk are large villages, 
dependent chiefly on agriculture and some trade. Barnaut 
(17,350), Kotyvati (12,450), Kuznetsk (7355), Zmeinogorsk 
(6160), and Zyrianovsk (4450) in the Altai are mining cen- 
tres; Barnaut is the seat of the mining administration. 
Tyumefi (14,300) and Tara (8650) in Tobolsk, Mariinsk in 
Tomsk, Kainsk (8050) and Minusinsk (7400) in Yeniseisk, 
Kiachta (4300), Verkhne-udinsk (4150), and Nertchinsk 
(4070) in Transbaikalia, may be mentioned as local com- 
mercial centres—Kiachta having once had great importance 
in the tea-trade with China. The others are merely admin- 
istrative centres. Towns like Obdorsk, Berezoff, Narym, 
Viluisk, Verkhoyansk, Okhotsk, and many others which 
figure on the maps are merely administrative centres for 
levying the yasak, each with less than 1000 or even fewer 
than 500 and 300 inhabitants. Of the fifty-three towns of 
Western and Eastern Siberia only two have more than 
30,000 and eight from 12,000 to 21,000 inhabitants each ; 
in ten towns the population ranges from 5000 to 10,000. 
The shores of all the lakes which filled the depressions 
during the Lacustrine period are coyered with Histo 
remains dating from the Neolithic Stone period; "y 
and numberless kurgans (tumuli), ovens, and so on bear 
witness to a much denser population than the present. 
During the great migrations in Asia from east to west many 
populations were probably driven to the northern borders 
of the great plateau and thence compelled to descend into 
Siberia; succeeding waves of immigration drove them still 
farther towards the barren grounds of the north, where they 
melted away. According to Radloff, the earliest inhabitants 
of Siberia were the Yeniseians, who spoke a language dif- 
ferent from the Ural-Altaic; some few traces of them 
(Yeniseians, Sayan-Ostiaks, and Kottes) have been found 
among the Sayan Mountains. The Yeniseians were fol-_ 
lowed by the Ugro-Samoyedes, who also came originally 
from the high plateau and were compelled, probably during 
the great migration of the Huns in the 3d cen PB.0., to 
cross the Altai and Sayan ranges and to enter Siberia. To 
them must be assigned the very numerous remains 
from the Bronze period which are scattered all oy 
Siberia. Iron was unknown to them; but they 
bronze, silver, and gold work, Their bronze o 
implements, often polished, evince a great devel 
artistic taste; and their irrigated fields covered 
in the fertile tracts. On the whole, their civilizs 
much higher than that of their more recent 
Right centuries later the Turkish stocks of 
Chinese spelling), Khagasses, and Uigurs— 
to migrate northwestwards from their f 
dued the Ugro-Samoyedes. These new in 
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wise left numerous traces of their sojourn, and tw 
periods may be easily distinguished in their remains. They 
were acquainted with iron, and learned from their subjects 
the art of bronze-casting, which they used for decorative 
purposes only, and to which they gave a still higher artistic 


stamp. Their pottery is also much more perfect and more | 


artistic than that of the Bronze period, and their ornaments 
now have a place among the finest collections at the St. 
Petersburg Hermitage. This Turkish empire of the Kha- 
gasses must have lasted until the 13th century, when the 
Mongols, under Jenghiz Khan, subdued them and destroyed 
their civilization. A decided decline is shown by the graves 
which have been discovered, until the country reached the 
low level at which it was found by the Russians on their 
arrival towards the close of the 16th century. In the be- 
ginning of the 16th century Tatar fugitives from Turkestan 
subdued the loosely associated tribes inhabiting the low- 
lands to the east of the Urals. Agriculturists, tanners, 
merchants, and mollahs (priests) were called from Turke- 
stan, and small principalities sprang up on the Irtish and 
the Ob. These were united by Khan Ediger, and conflicts 
with the Russians who were then colonizing the Urals 
brought him into collision with Moscow; his euvoys came 
to Moscow in 1555 and consented to a yearly tribute of a 
thousand sables. This source of wealth attracted Russian 
adventurers to the trans- Ural regions. As early as the 11th 
century the Novgorodians had occasionally penetrated into 


Siberia; but the fall of the republic and the loss of its | 


northeastern dependencies checked the advance of the 
Russians across the Urals. On the defeat of Stepan Razin 
many who were unwilling to submit to the iron rule of 
Moscow made their way to the settlements of Stroganoff in 
Perm, and tradition has it that, in order to get rid of his 
guests, Stroganoff suggested to their chief, Yermak, that he 
should cross the Urals into Siberia, promising to help him 
in this enterprise with supplies of food and arms. Yermak 
entered Siberia in 1580 with a band of 1636 men, following 
the Taghil and Tura rivers. Next year they were on the 
Tobol, and 500 men successfully laid siege to Isker, the res- 
idence of Khan Kutchum, in the neighborhood of what is 
now Tobolsk. Kutchum fled to the steppes, abandoning his 
domains to Yermak, who, according to tradition, purchased 
by the present of Siberia to Ivan IV. his own restoration to 
favor. Yermak was drowned in the Irtish in 1584, after 
having been defeated by the Tatars. After his death the 
Cossacks abandoned Siberia; but new bands of hunters and 
adventurers, attracted by the furs, poured every year into 
the country, and were supported by regular troops from 
Moscow. To avoid conflicts with denser populations in the 
south, they preferred to advance eastwards along higher 
latitudes; meanwhile Moscow sent fresh detachments of 


troops under voivodes, who erected forts and settled laborers | 


around them to supply the garrisons with food, gunpowder, 
andarms. Within eighty years the Russians had reached 
the Amur and the Pacific. This rapid conquest is accounted 
for by the circumstance that they met with no organized 
resistance; they found only the Tatar Kutchum on the 
Tobol, and in the Altai the Turkish stocks under the Kal- 
muck Altyn Khan, the centre of whose power was on the 
Kemtchik, and who collected tribute from the Teleuts, 
Uryankhs, Telesses, Beltirs, Buruts (Kirghiz), and other 
smaller tribes. Neither Tatars nor Turks could offer any 
serious resistance. When travelling down the Yenisei in 
1607-10 the Cossacks first encountered Tunguses, who 
strenuously fought for their independence, but were at last 
subdued about 1623. In 1628 the Russians reached the 


Lena, founded the fort of Yakutskiy in 1637, and two years | 
later reached the Sea of Okhotsk at the mouth of the Ulia | 


river. The Buriats offered some opposition, but between 


1631 and 1641 the Cossacks erected several palisaded forts | 


in their territory, and in 1648 the fort on the upper Uda 
(Verkhne-Udinskiy Ostrog) beyond Lake Baikal. In 1643 
Poyarkoff’s boats descended the Amur, returning to Yakutsk 
by the Sea of Okhotsk and the Aldan, and in 1649-50 Kha- 
baroff occupied the course of the Amur. The resistance of 


the Chinese, however, obliged the Cossacks to quit their 


forts, and by the treaty of Nertchinsk (1689) Russia aban- 
doned her advance into the basin of the river. 
anxiety to keep peace with China and not to endanger the 
Kiachta trade, Russia rigorously prohibited and punished 
all attempts of the Siberians to advance farther towards 
that river until 1855. In 1849 the Russian ship “ Baikal” 
discovered the estuary of the Amur; in 1851 the military 
post of Nikolaievskiy was established at its mouth, and two 
years later the post of Mariinsk near Lake Kizi. Next 
year a Russian military expedition under Muravioff ex- 
plored the Amur, and in 1857 a chain of Russian Cossacks 

ts had already settled along the whole course of 
ver. The accomplished fact was recognized by China 
1857 and 1860 by a treaty. In the same year in which 
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o different | Khabaroff explored the 
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Amur (1648) the Cossack Dejneff, 
starting from the Kolyma, sailed round the northeastern 
extremity of Asia through the strait which was rediscoy- 
ered and described eighty years later by Behring (1728). 
Cook in 1778, and after him La Pérouse, settled definitively 
the broad features of the northern Pacific coast. Although 
the Arctic Ocean had been reached as early as the first half 
of the 17th century, the exploration of its coasts by a series 
of expeditions under Oytsyn, Minin, Prontchischetf, Lasin- 
ius, and Lapteff—whose labors constitute a brilliant page in 
the annals of geographical discovery—was begun only in 
the 18th century (1735-39.) 

The scientific exploration of Siberia begun in the period 
1733 to 1742 by Messerschmidt, Gmelin, and De Lisle de la 
Croyére was soon followed up by Miller, Fischer, and 
Georgi. Pallas, with several Russian students, laid the first 
foundation of a thorough exploration of the topography, 
fauna, flora, and inhabitants of the country. The journeys 
of Hansteen and Erman (1828-33) were a most important 
new step in the exploration of the territory. Humboldt, 
Ehrenberg, and Gustav Rose also paid in the course of these 
years short visits to Siberia, and gave a new impulse to the 
accumulation of scientific knowledge; while Ritter elabor- 
ated in his Asien the true foundations of a sound knowledge 
of the structure of Siberia. Middendorff's journey (1841- 
43) to northeastern Siberia—contemporaneous with Cast- 
rén’s journeys for the special study of the Ural-Altaian 
languages—directed attention to the far north and awak- 
ened interest in the Amur, whose basin soon became the 
scene of the expeditions of Akhte and Schwarz (1852), and 
later on (1854-57) of the great Siberian expedition to which we 
oweso marked an advance in our knowledge of Eastern Si- 
beria. The Siberian branch of the Russian Geographical So- 
ciety was founded atthe same time at Irkutsk, and afterwards 
became a permanent centre for the exploration of Siberia; 
while the opening of the Amur and Saghalin attracted 
Maack, Schmidt, Glehn, Radde, and Schrenck, whose works 
on the flora, fauna, and inhabitants of Siberia have become 
widely known. 
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sen, Reise nach dem Altai, 1848; Humboldt, Asie Centrale, 1844; 
Stuckenberg, Hydrographie, 1844; Cottrell, Recollections, 1842 ; Hofl- 
mann, Reise nach den Goldwéischereien, 1847 ; Hagemeister, Statistical 
Sketch (Russ.), 1854; Castrén, Reiseberichte (1856), Ethnographische 
Vorlesungen tiber die Altaischen Volker (1857), Nordische Reise und 
Forschungen (1853), and Briefe aus dem Altai ; Middendorff, Sibir- 
ische Reise, 1848-75; Schrenck, Reisen und Forschungen im Amur- 
lande, 1858-80; Maximowicz, Primitiw Flore Amurensis, 1859, and 
many subsequent monographs: Radde, Reiseberichte, 1861 and 
Reisen im Siidosten Sibiriens, 1861-65; Zavalishin, Description of 
West Siberia, 1860; Maack, Journey to the Amur, 1861; and The 
Usuri Region, 1862 (both Russ.); Trudy of the Siberian expedition. 
—mathematiecal part (also geographical) by Schwarz, and physi- 
cal part by Schmidt, Glehn, and Ikin, 1874 sq. ; Oswald Heer, 
“ Miociine Flora von Sakhalin,” in Mém. Ac. Sc. St. Pétersbourg, 1879; 
Wenukoff, Die Russisch-Asiatischen Grenzlande, 1874, and Russia 
and the East (Russ.), 1877; Vagin, Sibir, a collection of pew 
(Russ.), 1879; Krivoshapkin, Yeniseisk District and its Life (Russ.), 
1865; Kennan, Tent Life in Siberia, 1870; Tretiakoff, The Turuk- 
hansk District, 1869; Pavloff. Siberian Rivers, 1878; Usoff, Stat. 
Deser. of Sib. Cossacks, 1879; Finsch, Reise nach West Sibirien, 1879 ; 
Seebohm, A visit to the Valley of the Yenisei, 1879; Nordenskjéld, 
Vouage a Vega, 1881, and Vega Exped. Vetensk. Iakttagelser, 
1882 sq. ; Winkler, Ural-Altaische Volker, 1882; Bogolubskiy, Minu- 
sinsk District, ete., 1884; Sperck, Russia of the Far East (Russ.), 
1885; Economical Situation of the Towns of Siberia, official publica- 
tion (Russ.), 1879: Semenoff, Geogr. and Stat. Dictionary of the Rus- 
sian Empire, 5 vols. (a most valuable source of information, with 
full bibliographical details under each article); Elisée Reclus, 
Géographie Universelle, vol. vi., “L'Asie Russe,” also Russian 
translation with appendices; Yadrintseff, Siberia as a Colony, 
(Russ.), 1882; Picturesque Russia (Russ.), ed. by P. Semenoff, vo. 
xi. (Western Siberia) and xii. (Eastern Siberia); Schegloff, Chro- 
nology of Sib. Hist. from 1082 to 1882; Levitoff, Guide to West Siberia 
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(Russ.), 1883 ; Suvorin, Russkiy Kalendar (for some statistics). The 
following periodicals contain important information: Syevernyt 
Archiv, 1825; Sibirskiy Vyestnik, 1818 8q.; Magasin Asiatique, 1520; 
Mélanges Asiatiques and Mél. Physiques tires du Bull. del’ Acad. d. 
Se. de St. Pétersbourg; Mémoires of the same; the publications of 
the St. Petersburg Botanical Garden, and of the general staff ; 
Bar and Helmersen, Beitriige : Erman, Archiv; Historical Acts, 1846, 
and Addenda, 1846-75, official publications (Russ.) ; Vyestnik, Zap- 


iski, and Izvestia of the Russian Geographical Society ; Zapiski and | 


Tevestia of the Eastern and Western Siberian branches of the 
same; Bulletin dela Soc. des Natur. de Moscou; Izvestia of the So- 
ciety of Friends of Natural Sciences at Moscow (for anthropo- 
logy); Trudy of the Ural and St. Petersburg Society of Natural- 
ists; Mining Journal of St. Petersburg; Verhandl. der Miner, Gez. 
zu St. Petersburg; Meteorologischer Jahrbuch and Annales of the 
Central Physical Observatory; Drevnyaya i Novaya Rossiya ; the 
medical and topographical Sbornik, the Sbornik Sudebnoi Mediciny, 
and “ The Health” (Zdorovie) contain most valuable contributions 
to the demography of Siberia ; the newspapers Amur, Vostuchnoie 
Oboszrenie, and especially Sibir, now published at Irkutsk ; Rus- 
sische Revue; Priroda, a popular review containing valuable infor- 
mation about hunting; Pamyatnyia Knijki (almanacs) of separate 
governments. The official publication of the tninistry of navy, 


Morskoi Sbornik, contains many important contributions to the | 


reography of Siberia, as also, occasionally, the Voennyi Sbornik. 

‘omplete indexes by M. Mezhoff are published by the Geogra- 
phical Society. 4 

(2) Flora and Fauna.—Besides the works of Gmelin, Georgi, 
Pallas, Ledebour, Middendorff, Maack, Schrenck, Radde, 
Schmidt, Glehn, and Maximowicz, see a large number of mon- 
ographs by Schmidt, Regel, Trautvetter, Herder, Brandt, Polya- 
koff, Martynoff, Budischeff, and many others scattered through 
the publications of the Academy of Sciences, the St. Petersburg 
Botanical Garden, the Society of Naturalists of Moscow, the So- 
ciety of Friends of Natural Sciences of Moscow, and the Geograph- 
ical Societies of St. Petersburg and Irkutsk. Several of them 
are complete florul# of separate regions, or important monographs 
of separate classes of the vegetable or animal kingdom, or lists 
of plants and animals collected during separate journeys ; see 
also Taczanowski’s lists of birds in Bull, dela Soc. Zool. de France, 
1882. Mezhoff’s Bibliographical Indexes, yearly published by the 
Geographical Society, and the Indexes of the Kietf Society of Natu- 
ralists give full details. 

(3) Geology.—Geological observations occur in nearly all the 
above-mentioned works of travel and serial publications. Of 
recent monographs the following, published in periodical publi- 
cations, may be mentioned: Meglitzky, in Verh, der Miner, Gez. 
zu St. Petersburg, 1856; Schmidt, * Mammuth Reise,” in Mem. of 
St. Petersburg Ac.; Lopatin, on the Vitim, Yenisei, and Kras- 
noyarsk, in Mining Journal and serials of the St. Petersburg and 
East Siberian Geographical Society ; Czekanowski, in Mem. Ac. 
of Sciences ; Czerski (map of shores of Baikal), in Jzvestia, East 
Siberian Geographical Society, and several papers, especially on 
mining districts, in the Gornyt Journal. 

(4) Ethnology.—Slovtsoff, History of Siberia; Shashkoff, a series 
of papers on the “Indigenous Races of Siberia,” ‘The Native 
Question,” “Serfdom in Siberia,” ‘ Historical Sketches,” in va- 
rious reviews: Polyakoff, Journey to the Ob (translated into Ger- 
man); Schapoff, in various historical works and in the Jzvestia 
of the Siberian Geographical Society; Samokvasoff, Customary 
Law of Siberian Indigenes, 1876; papers in Otetchestvennyia Zapiski, 
vols. cexxxix. and eexciii.; Yadrintseff, Siberia, 1882. Argentoff 
and Kostroff in the serials of the Geogr. Soc, give information 
ee the present state of the indigenes and their relations to 

ussia. 

5) Exile—Maximoff, Siberia and Hard Labor, 1871, Foinitzky, 
Administration of Exile, 1879; Vagin, “‘ Historical Documents on 
Siberia,” in the collection Sibir, vol. i.: Nikitin, “ Prisons and the 
Prisons Question,” in Russkiy Vyestnik, 1878; Mishlo, ‘On Siberian 
Prisons,” in Otetch. Zapiski, 1881 ; Yadrintseff, Siberia as a Colony, 
1882; Dostoievsky, Buried Alive, 1881 ; Rosen, Memoiren eines Deca- 
bristen, 1870. (P. A. K.) 


SIBSAGAR, or SEEBSAUGOR, a British district of 
India, in the upper valley of the province of Assam, 
lying between 26° 19’ and 27° 16’ N. lat. and 93° 217 
and 95° 25’ KE. long., and covering an area of 2855 
square miles, It is bounded on the N. and KE. by 
Lakhimpur district, on the 8. by independent Naga 
Territory, and on the W. by the Nowgong and Naégé 
Hills districts. Sibsigar consists ofa level plain, much 
overgrown with grass and jungle, and intersected by 
numerous tributaries of the Brahmaputra. It is di- 
vided by the little stream Disai into two tracts, which 
differ in soil and general appearance. The surface of 
the eastern portion is very flat, the general level being 
broken only by the long lines of embankments raised 
by the Aham kings to serve both as roadways and 
as a protection against floods. The soil consists 
of a heavy loam of a whitish color, which is well 
adapted for rice cultivation. West of the Disai, 
though the surface soil is of the same character, the 
general aspect is diversified by the protrusion of the 
subsoil, which consists of a stiff clay abounding in iron 
nodules, and is furrowed by frequent ravines and water- 
courses, which divide the cultivable fields into innu- 
merable small sunken patches or holas. The chief 
river is the Brahmaputra, which is navigable through- 
out the year by steamers and large native craft. The 


| Naga Hills. 


navigable tributaries of the Brahmaputra comprise the 
Dhaneswari, the Buri Dihing, the Disang, and the 
Dikhu, all flowing in a northerly direction from the 
Included within the district is the island 
of Maguli, which is said to have been formed by the 
silt brought down by the Subansiri river from the 
Himalayas and deposited in the wide channel of the 
Brahmaputra. Coal, iron, petroleum, and salt are found 
in the district. Wild beasts of all kinds abound, in- 
cluding the elephant, rhinoceros, tiger, buffalo, and 
deer. The climate, like that of the rest of the Assam 
valley, is comparatively mild and temperate, and the 
average annual rainfall is about 94 inches. 


In 1881 the population of Sibsigar was 370,274 (males 
195,194, females 175,080), of whom Hindus numbered 339,663, 
Mohammedans 15,665, hill tribes 13,829, and Christians 804, 
The only place of more than 5000 inhabitants is SrmsAGAR 
(see below). Of the total area 359,225 acres were under 
cultivation in 1883-84, besides 78,710 acres of forests. The 
staple product is rice, which yields two crops in the year; 
tea is also extensively grown, Sibsigar being second only to 
Cachar among the tea-growing districts of India; other 
crops include food-grains, pulses, oil-seeds, sugar-cane, and 
cinchona. The local industries are limited to the weaving 
of silk and cotton cloth, the making of brass and bell-metal 
utensils, and coarse pottery. The principal exports are tea, 
silk, mustard-seed, cotton, and jungle products; the im- 
ports include salt, oil, opium, piece-goods, and miscella- 
neous hardware. 

On the decline of the Aham dynasty Sibsagar, with the 
rest of the Assam valley, fell into the hands of the Burmese. 
They were expelled by the British in 1823, and in the fol- 
lowing year the valley was annexed to British India. The 
British, however, were indisposed to undertake the respon- 
sibilities of administration beyond what seemed absolutely 
necessary. The country now forming Sibsagar district, 
together with the southern portion of Lakhimpur, was 
placed under the rule of Raja Purandhar Sinh, on his agree- 
ing to pay an annual tribute of £5000 [$24,300,] Owing to 
the raja’s misrule, Sibsigar was reduced to a state of great 
poverty, and, as he was unable to pay the annual tribute, the 
territories were resumed by the government of India, and 
in 1838 Sibs4gar was placed under the direct management 
of a British officer. The tea industry soon brought back 
prosperity, and the Sibsdgar peasants now rank among the 
most contented and wealthy in Assam. 


SIBSAGAR, chief town and civil headquarters of 
the above district, is situated about 11 miles south 
from the Brahmaputra, being pieturesquely placed 
around a magnificent tank covering an area of 114 
acres. Besides the houses of the civil officials, it pos- 
sesses a straggling bazaar, in which a brisk business is 
carried on during the cold season with the neighboring 
hill tribes. In 1881 the population of the town was 
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SIBYL. Certain women who prophesied under 
the inspiration of a deity were called by the Greeks 
Sibyls. The inspiration manifested itself outwardly in 


distorted features, foaming mouth, and frantic gestures. — 


The notion that hysterical, convulsive, and epileptic 
affections are proof of divine inspiration has been com- 
mon all over the world (see Tylor’s Primitive Cu : 
ii. p. 131 sq.)._ Homer does not refer to a Sibyl, nor does 
Herodotus. The first Greek writer, so far as ¥ 

who does so, is Heraclitus (flourished about 
As to the number and native count h 
much diversity of: opinion prevailed, as is ev 
the contradictory statements of ancient writer 
phanes, Plato, and the author of the Qavyacra 
attributed to Aristotle, appear to know o 
Sibyl. Heraclides Ponticus, a pupil of Pla 
be the first writer who distinguished sey 
the Erythraan, the Phrygian, and the Helles 
Later writers speak of two, three, four, eig 
twelve. Pausanias (x. 12) enumerates four 
ing to him, the oldest was the Libyan’ Si 
of Zeus and Lamia. The second was 
native of Marpessus or Erythree in t 
lived mostly in Samos, but visited 


1 There isa in. the text of Pausa 
not quite cormtae 
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Delphi. She lived before the Trojan War, which she 
is said to have predicted. The third was the Sibyl of 
Cumz in Italy, and the fourth was a Hebrew Sibyl 
called Sabbe ; others, however, called the Jast-men- 
tioned Sibyl a Babylonian or Egyptian. According to 
Plutarch (De Pyth. Orac., 9), the first Sibyl was she of 
Delphi. Varro enumerates ten Sibyls,—the Persian, 
Libyan, Delphic, Cimmerian, Erythraean, Samian, 
Cuman, Hellespontine, Phrygian, and Tiburtine. ‘The 
Sibyl of whom we hear most was the Sibyl of Cume, 
whom /Eneas consulted before his descent to Hades. 
She was supposed to live 1000 years. It was she who 
sold to Tarquin the Proud the Sibylline books. She 
first offered him nine; when he refused them, she 
burned three and offered him the remaining six at the 
same price ; when he again refused them, she burned 


three more and offered him the remaining three still at 
the same price. Tarquin then bought them. They 


were entrusted to a college of fifteen men (quindecem- | 
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temple the senate sent ambassadors in 76 to Erythras 
to collect the oracles afresh and they brought back 
}about 1000 verses; others were collected. in lium, 
/Samos, Sicily, Italy, and Africa. In the year 12 
Augustus sought out and burned a great many spu- 
rious oracles and subjected the Sybilline books to a 
critical revision ; they were then placed by him in the 
temple of Apollo Patrous, where we hear of them still 
existing in 363. They seem to have been burned by 
Stilicho shortly after 400. According to the researches 
| of Klausen (#neas und die Penates. Hamburg, 1839- 
| 40), the oldest collection of Sybilline oracles appears to 
have been made about the time of Solon and Cyrus at 
Gergis on Mount Ida in the Troad ; it was attributed 
‘to the Sibyl of Marpessus and was preserved in the 
temple of Apollo at Gergis. ‘Thence it passed to Ery- 
three, where it became famous. It was this very col- 
lection, it would appear which found its way to Cum 
and from Cumze to Rome. 


viri sacris faciundis), who preserved them and con- | 


sulted them on occasions of national danger. It would 
seem that they were consulted with a view to discover, 
not exact predictions of definite future events, but the 
religious observances necessary to avert extraordinary 
calamities and expiate prodigies. They were written 
in hexameter verse and in Greek ; hence the college 
of curators was always assisted by two Greek interpre- 
ters. The books were kept in the temple of Jupiter 
on the Capitol and pintied the destruction of the tem- 
ple by fire in 83 B.c. After-the restoration of the 


SIC 


Part I.—Hisrory. 


BLY, slightly surpassed by Sardinia in superficial 

extent, is, in its geographical and _ historical posi- 
tion, the greatest island of the Mediterranean. As 
such it holds among European lands a po- 


aorta phi- sition answering that of Great Britain, the 
tion- greatest island of the Ocean, and the events 


of their history have at more than one 
period brought the two islands into a close connection 
with one another. The geographical position of Sicily 
(see vol. xiii. pl. IV.) Ted almost as a matter of neces- 
sity to its historical position, as the meeting-place of 
the nations, the battle-field of contending races and 
ereeds. Lying nearer to the mainland of Europe and 
nearer to Africa than any other of the great Mediter- 
ranean islands, Sicily is, next to Spain, the connecting 
link between those two quarters of the world. It stands 
also as a breakwater between the eastern and western 
divisions of the Mediterranean Sea. In prehistoric 
times those two divisions were two vast lakes, and 
Sicily is a surviving fragment of the land which once 
parted the two united seas and united the continents 
which are now distinct. That Sicily and Africa were 
once pias we know only from modern scientific re- 
search ; that Sicily and Italy were once joined is 
handed down in legend, unless the legend itself is not 
rather an obvious guess. Sicily then, comparatively 
near to Africa, but much nearer to Europe, has been 
a European land, but one specially open to invasion 
and settlement from Africa. Dividing the eastern and 
western basins of the Mediterranean, it has been a part 
_ of western Europe, but a part which has had specially 
close relations with eastern Europe. 


“i, 


\frica, and with Spain; but its closest connection has 
been with the neighboring land of Italy. Still Italy 
and Sicily are thoroughly distinct lands, and the history 
Sicily should never be looked on as oars part of 
history of Italy. Lying thus between Europe and 

cea, Sicily has been the battle-field of Europe and 


vy 


The collection of so-called Sybilline oracles which has de- 
scended to us is obviously spurious, bearing marks of Jew- 
ish and Christian origin. Ewald assigns the oldest of them 
to about 124 B.c, and the latest to about 668-672 a.p. They 
have been edited by Friedlieb (Leipsic, 1852) and Alexan- 
dre (2d ed., Paris, 1869). For an examination of the differ- 
ent lists of Sibyls, see E, Maass, De Sybillarum Indicibus, Ber- 
lin, 1879. , 


SIBYLLINE BOOKS. See Apocatyptic Lirrer- 
ATURE, vol. ii. p. 156-7. 
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Africa. That is to say, it has been at two separate 
periods the battle-field of Aryan and Semitic man. In 
the later stage of the strife it has been the battle-field 
of Christendom and Islam. This history Sicily shares 
with Spain to the west of it and with Cyprus to the 
east. And with Spain the island has had several di- 
rect points of connection. There was in all likelihood 
a near kindred between the earliest inhabitants of the 
two lands. In later times Sicily was ruled by Spanish 
kings, both alone and in union with other kingdoms. 
The connection with Africa has consisted simply in the 
settlement of conquerors from Africa at two periods, 
first Phoenician, then Saracen. On the other hand, 
Sicily has been more than once made the road to African 
conquest and settlement, both by Sicilian princes and 
by the Roman masters of Sicily. The connection with 
Greece, the most memorable of all, has consisted in 
the settlement of many colonies from Old Greece, 
which gave the island the most brilliant part of its 
history, and which made the greater part practically 
Greek. This Greek element was strengthened at a 
later time by the long connection of Sicily with the 
Kastern, the Greek-speaking, division of the Roman 
empire. And the influence of Greece on Sicily has 
been repaid in more than one nn by Sicilian rulers 
who have at various times held influence and dominion 
in Greece and elsewhere beyond the Hadriatie (Adri- 
atic). The connection between Sicily and Italy begins 


se relations u _ It has stood at 
various times in close connection with Greece, with 


with the primitive kindred between some of the oldest 
elements ineach. Then came the contemporary Greek 
colonization in both lands. Then came the tendency 
in the dominant powers in southern Italy to make 
their way into Sicily also. Thus the Roman occupa- 
tion of Sicily ended the struggle between Greek and 
Pheenician. Thus the Norman occupation ended the 
struggle between Greek and Saracen. Of this last 
came the long connection between Sicily and southern 
Italy under several dynasties. Lastly, comes the 
late absorption of Sicily in the modern kingdom of 
Italy. The result of these various forms of Italian 
influence has been that all the other tongues of the 
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island have died out before the advance of a peculiar 
dialect of Italian. In religion again both Islam and 
the Eastern form of Christianity have given way to its | 
Italian form. ‘The connection with England amounts 
to this, that both islands came under Norman dy- 
nasties, that under Norman rule the intercourse between 
the two countries was extremely close, and that the last | 
time that Sicily was the seat of a separate power it | 
was under British protection. 

The Phoenician, whether from old Phoenicia or from | 
Carthage, came from lands which were mere strips 
of sea-coast with a boundless continent behind them. | 
The Greek of old Hellas came from a land of islands, 
peninsulas, and inland seas. So did the Greek of | 
Asia, though he had, like the Phoenician, a vast. con- 
tinent behind him. In Sicily they all found a strip of 
sea-coast with an inland region behind ; but the strip of | 
sea-coast was not like ng cl coast of Greece and | 
Greek Asia, and the inland region was not a boundless 
continent like Africa or Asia. In Sicily therefore the 
Greek became more continental, and the Phoenician 
became more insular, than either nation had been in 
its own land. Neither people ever occupied the 
whole island ; the presence of the other hindered either 
from occupying even the whole of the coast; nor was 
either people ever able to spread its dominion over 
the earlier inhabitants very far inland. Sicily thus 
remained a world of its own, with interests and dis- 
putes of its own, and divided among inhabitants of 
various nations. The history of the Greeks of Sicily 
is constantly connected with the history of old Hellas, 
but it runs a separate course of its own. Their posi- 
tion answers somewhat to that of the English people 
of the United States with regard to the mother-country 
of Great Britain. It differs in this, that the inde- 
pendence of the Greek cities in Sicily was not the 
result of warfare with the mother-country. Other- 
wise the analogy would have been almost exact, if 
France or Spain had kept its old power in North 
America. The Phoenician element ran an opposite 
course, as the independent Phoenician settlements in 
Sicily sank into dependencies of Carthage. The en- 
trance of the Romans put an end to all practical inde- 
pendence on the part of either nation. But Roman 
ascendency did not affect Greeks and Phoenicians in 
the same way. Phoenician life gradually died out. 
But Roman ascendency nowhere crushed out Greek 
life where it already existed, and in some ways it 
strengthened it. Though the Greeks never spread 
their dominion over the island, they made a peaceful 
conquest of it. This process was in no way hindered 
by the Roman dominion; the work of assimilation 
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'tlements on the coast when the Greeks came. 


went on still faster. 

The question now comes, Who were the original 
inhabitants of Sicily? The island itself, 
Xexedia, Sicilia, plainly takes its name from 
the Sikels (ZuxeAoi, Sreuli), a people whom 
we find occupying a great part of the island, chiefly 
east of the river Gela. They appear also in Italy, in 
the toe of the boot, and older history or tradition 
spoke of them as having in earlier days held a large 
place in Latium and elsewhere in central Italy. They 
were. believed to have crossed the strait into the island 
about 300 years before the beginning of the Greek 
settlements, that is to say in the 11th century B.c. 
They found in the island a people called Sikans (Zcxavol, 
Sican’), whose name might pass for a dialectic form 
of their own, did not the ancient writers straitly affirm 
them to be a wholly distinct people, akin to the Ibe- 
rians. Sikans also appear with the Ligurians among 
the early inhabitants of Italy (Virg., d%n., vii. 795, 
vill. 328, xi. 317, and Servius’s note), It is possible 
then that the likeness of name is accidental, that the 
Sikels belonged to the same branch of the Aryan family 
as the Italians, while Sikans, like Ligurians and Ibe- 
_ yiansand the surviving Basques, belonged to the earlier 
non-Aryan population of western Europe. But, what- 
ever the origin of either, in the history of the island 


Original 
inhabitants. 
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Sikans and Sikels appear as two distinct nations with 
a clear geographical Sonsibary! And we may venture 
to set down the Sikels as undeveloped Latins, who 
were hindered by the coming of the Greeks from 
reaching the same independent national life as their 
kinsfolk in Italy, and, instead of so doing, were grada- 
ally Hellenized. On the other hand, some Sikel ele- 
ments made their way into the Greek life of Sicily. 
That the Sikels spoke a tongue closely akin to Latin is 
plain from several Sikel words which crept into Sicilian 
Greek, and from the Sikeliot system of weights and 
measures,—utterly unlike anything in old Greece. 


When the Greek settlements began, the Sikans had 


hardly got beyond the life of villages on hill-tops 
(Dion. Hal., v. 6), more truly perhaps villages with 
places of shelter on the hill-tops. The more advanced 


‘Sikels had their hill-forts also, but they had learned 


the advantages of the sea, and they already had set- 
As we 
go on, we hear of both Sikel and Sikan towns; but 
we may suspect that any approach to true city life was 
owing to Greek influences. Neither people grew into 
any form of national unity. There was neither common 
king nor common confederation either of Sikels or of 
Sikans. They were therefore partly subdued, partly 
assimilated, slowly, but without much effort. 

In the northeast corner of the island we find a small 
territory occupied by a people who seem to have made 
much greater advances towards civilized life. The 
Elymoi were a people of uncertain origin, but they 
claimed a mixed descent, partly Trojan, partly Greek. 
Thucydides however  unhesitatingly reckons them 
among barbarians. They had considerable towns, as 
Segesta (the Greek Egesta) and Eryx, and the whole 
history, as well as the remains, of Segesta, shows that 
Greek influences prevailed among them very early. In 
short, we find in the island three nations distinct from 
the Greeks, two of which at least easily adopted Greek 
culture and came in the end to pass for Greeks by 
adoption. 

But, as we have already seen, the Greeks were not 
the first colonizing people who were drawn 


to the great island. As in Cyprus and in Early 
the islands of the Aigzean, the Pheenicians Fy capcom 


were before them. And it is from this 

presence of the highest form of Aryan and of Semitic 
man that the history of Sicily draws its highest interest. 
Of Pheenician occupation there are two, or rather three, 
marked periods. We must always remember that Car- 
thage—the new city—was one of the latest of Phoenician 
foundations, and that the days of the Carthaginian 
dominion show us only the latest form of Phoenician 
life. Phcenician settlement in Sicily began before 
Carthage became great, perhaps before Carthage came 
into being. A crowd of small settlements from the 
old Pheenicia, settlements for trade rather than for 


dominion, factories rather than colonies, grew up on 
promontories and small islands all round t Sicilian 


coast. These were unable to withstand the Greek set- 
tlers, and the Phoenicians of Sicily withdrew step by 
step to form three considerable towns in the northwest 
corner of the island,—Motye, Soloeis or Solunto, on a 
hill overhanging the sea on the north coast, and the 
great Panormos, the all-haven (see PALERMO), the 
city destined to be, in two different periods of the 
world’s history, the head of Semitic power in Sicily. 
Our earlier notices of Sicily, of Sikels and Sikans, 
in the Homeric poems and elsewhere, are ; 
vague and legendary. Both races appear Sreék colo- 
as given to the buying and selling of slaves 
( Od., xx. 383, xxiv. 30, 210). The intimate ¢ 
between old Hellas and Sicily yee with th 
tion of the Sicilian Naxos by Chalkidians 
under Theokles, which is assigned to the ye 
The site, a low promontory on the coast, 
below the height of Tauromenion, marks an 
had advanced beyond the hill-fortress” 
thoroughly valued the sea. The next y 
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began her system of settlement in the west: Korkyra 
(Coreyra), the path to Sicily, and Syracuse on the 
Sicilian coast were planted as parts of one enterprise. 
From this time, for about 150 years, Greek settlement 
in the island, with some intervals, goes steadily on. 
Both Ionian and Dorian colonies were planted, both 
from the older Greek lands and from the older Sicilian 
settlements. The east coast, nearest to Greece and 
richest in good harbors, was occupied first. Here, be- 
tween Naxos and Syracuse, arose the Ionian cities of 
Leontinoi and Katana (Catina, Catania) and the Do- 
rian Megara by Hybla. Settlement on the south- 
western coast began about 688 B.c. with the joint 
Cretan and Rhodian settlement of Gela, and went on 
in the foundation of Selinous (the most distant Greek 


city on this side), of Kamarina (Camarina), and in| 


588 B.c. of the Geloan settlement of Akragas (Agri- 
gentum, Girgenti), planted on a high hill, a little way 
from the sea, which became the second city of Hellenic 
Sicily. On the north coast the Ionian Himera was the 
only Greek city in Sicily itself, but the Knidians 
founded Lipara in the Aolian Islands. At the north- 
east corner, opposite to Italy, and commanding the 
strait, arose Zankle, a city of uncertain date and mixed 


origin, better known under its later name of Messana | 


(Messene, Messina). 

Thus nearly all the east coast of Sicily, a great part of 
the south coast, and a much smaller part of the north, 

assed into the hands of Greek settlers,—Sikeliots 
{Besetucra) as distinguished from the native Sikels. 

his was one of the greatest advances ever made by 
the Greek people. The Greek element began to be 
predominant in the island. Among the earlier inhab- 
itants the Sikels were already becoming adopted 
Greeks. Many of them gradually sank into a not 
wholly unwilling subjection as cultivators of the soil 
under Greek masters,—a relation embodied perhaps in 
the legend that a native Sikel prince led the Brook 
settlers to the foundation of Megara. But there were 
also independent Sikel towns in the interior, and there 
was a strong religious intereommunion between the two 
races. Sikel Henna (Enna, Castrogiovanni) is the 
special seat of the worship of Demeter and her 


daughter. The Sikans, on the other hand, seem more 
distinct and more steadily hostile. The Phoe- 
Crest nicians, now shut up in one corner of the 


island, with Selinous on one side and Himera 
on the other founded right in their teeth, are bitter ene- 
mies ; but the time of their renewed greatness under the 
headship of Carthage has not yetcome. The 7th century 
B.C. ame the early part of the 6th were a time 

—— in which the Greek cities of Sicily had their 
period. full share in the general prosperity of the 
Greek colonies everywhere. Fora while they 
outstripped the cities of old Greece. Their political con- 
stitutions were aristocratic; that is, the franchise was 
confined to the descendants of the original settlers, 
round whom an excluded body (6ju0¢ or plebs) was 
often growing up. The ancient kingship was perhaps 
kept on or renewed in some of the Sikeliot and Italiot 
towns ; but it is more certain that civil dissensions led 
very early to the rise of tyrants. The first and most 
famous is Phalaris of Akragas, whose exact date is 
uncertain, whose letters are now cast aside, and whose 
brazen bull has been called in question, but who clearly 
rose to power bed soon after the foundation of Akragas. 
Under his rule the city at once sprang to the first place 
in Sicily, and he was the first Sikeliot ruler who held 
dominion over two Greek cities, Akragas and Himera. 
This time of prosperity was also a time of intellectual 
pro. . To say nothing of lawgivers like Charondas, 
the line of Sikeliot poets began early, and the cireum- 
stances of the island, the adoption of many of its local 
traditions and beliefs—perhaps a certain intermingling 
of native blood—gave the intellectual life of Sicily 
a r in some things distinct from that of old 


Hellas. 
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place in the political history of Sicily as the opponent 
of Phalaris. The architecture and sculpture of’ this 


| age have also left some of their most remarkable monu- 


| 
| 
| 


} 


| early in the 5th. 


H Stesichoros of Himera (c. 632-556 B.c.) holds | lowed. 
a great place among the lyric poets of Greece, and some | wealth and luxury at Akragas, 


ments among the Greek cities of Sicily (see SYRACUSE). 
The remains of the old temples of Selinons, attributed 
to the 7th century B.c., show us the Doric style in 
its earlier state, and the sculptures of their metopes 
(preserved at Palermo) are as distinctly grotesque as 
any Romanesque sculpture of the 11th or 12th century. 
In both ages the art of the builder was far in advance 
of that of the ornamental carver. 

This first period of Sicilian history lasts as long as 
Sicily remains untouched from any non-Hellenie quar- 
ter outside, and as long as the Greek cities in Sicily 
remain as a rule independent of one another. A 
change begins in the 6th century and is accomplished 
The Pheenician settlements in Sicily 
become dependent on Carthage, whose growing power 
begins to be dangerous to the Greeks of Sicily. Mean- 
while the growth of tyrannies in the Greek 
cities was beginning to group several towns 
together under a single master, and thus to 
increase the greatness of particular cities at the expense 
of their freedom. Thus Theron of Akragas (488-472), 
who bears a good character there, acquired also, like 
Phalaris, the rule of Himera. One such power held 
dominion both in Italy and Sicily. Anaxilaos of 
Rhegion, by a long and strange tale of treachery, occu- 
pied Zankle and changed its name to Messana. But 
the greatest of the Sikeliot powers began at Gela in 
505, and was in 485 translated by Gelon to 
Syracuse. That city now became the centre 
of a greater dominion over both Greeks and Sikels than 
the island had ever before seen. But Gelon, like 
several later tyrants of Syracuse, takes his place—and 
itis the redeeming point in the position of all of them— 
as the champion of Hellas against the barbarian. The 
great double invasion of 480 B.c. was planned in con- 
cert by the barbarians of the Kast and the West (Diod., 
xi. 20; schol. on Pind., Pyth., i. 146; Grote, v. 294). 
While the Persians threatened old Greece, Carthage 
threatened the Greeks of Sicily. There were Sikeliots 
who played the part of the Medizers in Greece : 
Selinous was on the side of Carthage, and the coming 
of Hamilkar was immediately brought about by a 
tyrant of Himera driven out by Theron. But the 
united power of Gelon and Theron crushed the invaders 
in the great battle of Himera, won, men said, on the 
same day as Salamis, and the victors of both were 
coupled as the joint deliverers of Hellas (Herod., vii. 
165-167 ; Diod., xx. 20-25 ; Pind., Pyth., i. 147-156; 
Simonides, fr. 42; Polyainos, i. 27). But, while the vie- 
tory of Salamis was followed by a long war with Persia, 
the peace which was now granted to Carthage stayed in 
force for seventy years. Gelon was followed by his 
brother Hieron (478-467), the special sub- — yieron 1, 
ject of the songs of ‘Pindar. Akragas 
meanwhile flourished under Theron ; but a war between 
him and Hieron led to slaughter and new settlement at 
Himera. These transplantings from city to city began 
under Gelon and went on under Hieron. They made 
speakers in old Greece (Thue., vi. 17) contrast the 
permanence of habitation there with the constant 
changes in Sicily. Hieron won the fame of a founder 
by peopling Katana with new citizens, and changing its 
name to Aitna. 

None of these tyrannies were long-lived. The power 
of Theron fell to pieces under his son Thrasydaios. 
When the power of Hieron passed in 467 B.C. to his 
brother Thrasyboulos the freedom of Syracuse was won 
by a combined movement of Greeks and Sikels, and the 


Growth of 
tyrannies, 


Gelon. 


Greek cities gradually settled down as they had been 


before the tyrannies, only with a change to democracy 
in their constitutions. The mercenaries who had _re- 
ceived citizenship from the tyrants were settled at 
Messana. About fifty years of general prosperity fol- 
We have special pictures of almost incredible 
chiefly founded on an 
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African trade. 
been encouraged by the tyrants, and they went on 


flourishing in the free states. ‘To these was now added | 
the special growth of freedom, the art of publig¢ speak- , 


ing. Epicharmos (540-450), carried asa babe to Sicily, 
is a link between native Sikeliots and the strangers in- 


vited by Hieron; as the founder of the local Sicilian | 


comedy, he ranks among Sikeliots. After him Sophron 
of Syracuse gave the Sicilian mimes a place among the 
forms of Greek poetry. But the intellect of free Sicily | 
struck out higher paths. Empedokles of Akragas is, 
best known from the legends of 


philosopher, poet, and physician, besides his political | 
career. It is vaguely implied (Diog. Laert., viii. 2, 9) | 
that he refused an offer of the tyranny or of authority | 
in some shape. Gorgias of Leontinoi (c. 480-375) had 
a still more direct influence on Greek culture, as father 
of the technical schools of rhetoric throughout Greece. 
Architecture too advanced, and the Dorie style gradu- | 
ally lost somewhat of its ancient massiveness. The 
temple at Syracuse which is now the metropolitan 
church belongs to the earlier days of this time. It is’ 
followed by the later temples at Selinous, among them | 
the temple of Zeus, which is said to have been the | 
greatest in Sicily, and by the wonderful series at 
Akragas, crowned by the Olympian temple, with its 
many architectural singularities. This, like its fellow 
at Selinous, was not fully finished at the time of the | 
Carthaginian inroad at the end of the century. 

During this time of prosperity there was no dread of 
Carthaginian inroads. But in 454 B.c. we | 
read of a war between Segesta and Lilybaion | 
(Lilybeeum). There was as yet no town | 
of Lilybaion; but, if the war was waged | 
against any Phoenician settlement, the fact is to be 
noticed, as hitherto Segesta has been allied with the 
Pheenicians against the Greeks. Far more important | 
are our notices of the earlier inhabitants. For now 
comes the great Sikel movement under Douketios, who, 
between force and persuasion, came nearer towards 
uniting his people into one body than had ever been 
done before. From his native hill-top of Menai, rising 
above the lake dedicated to the Palikoi, the native 
deities whom Sikels and Greeks alike honored, he 
brought down his people to the new city of Palikai in 
the plain. His power grew, and Akragas could with- 
stand him only by the help of Syracuse. Alternately 
victorious and defeated, spared by Syracuse (451), sent | 
to be safe at Corinth, he came back to Sicily only to form 
greater plans than before. War between Akragas and | 

yracuse enabled him to carry out his schemes, and, 
with the help of another Sikel prince who bore the 
Greek name of Archomides, he founded Kale Akte on | 
the northern coast. But his work was cut short by his 
death in 440; the hope of the Sikel people now lay in 
assimilation to their Hellenic neighbors. Douketios’s 
own foundation of Kale Akte lived on, and we presently 
hear of Sikel towns under kings and tyrants, all marking 
an approach to Greek life. Roughly speaking, while 
the Sikels of the plain country on the east edast became 
subject to Syracuse, most of those in other parts of the | 
island remained independent. Of the Sikans we hear 
less; but Hykkara in the northwest was an independent 
Sikan town on bad terms with Segesta. On the whole, 
setting aside the impassable barrier between Greek and 
Pheenician, other distinctions of race within the island 
were breaking down through the spread of the Hellenic 
element. Segesta was on familiar terms with both 
Greek and Pheenician neighbors, and had the right of 
intermarriage (Thue., vi. 6) with Hellenic Selinous. 
Among the Greek cities themselves the distinction be- 
tween the Dorian and the Ionian or Chalkidian settle- 
ments is still keenly felt. ‘The Ionian is decidedly the 
weaker element ; and, it was most likely owing to the 
rivalry between the two great Dorian cities of Syracuse 
and Akragas that the Chalkidian towns were able to 
keep any independence at all. 


Condition 
of Sikels 
and Sikans, 
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Moreover art, science, poetry, had all | 


his miracles and of his | 
death in the fires of Aitna; but he was not the less | 
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Up to this time the Italiot and Sikeliot Greeks have 
formed part of the general Greek world, while within 
that world they have formed a world of their own, and 
Sicily has again formed a world of its own within that. 
Wars‘ and conquests between Greeks and Greeks, 
especially on the part of Syracuse, though not want- 
ing, have been on the whole less constant than in old 
Greece. It is even possible to appeal to a vein of local 
Sicilian patriotism, to preach a kind of Monroe doc- 
trine by which Greeks from other lands should be shut 
out as strangers (422dov0, Thue., vi. 61, 74). Pres- 
ently this state of Sicilian isolation was broken in 
upon by the great Peloponnesian War. The Sikeliot 
cities were drawn into alliance with one side or the 
other, till the main interest of Greek history gathers 
for a while round the Athenian attack on Syracuse. 
At the very beginning of the war the Lacedzemonians 
looked for help from the Dorian Sikeliots. 
But the first active intervention came from 
the other side. Conquest in Sicily was a 
favorite dream at Re (Thue., vi. 1, ef. i. 48, and 
Diod., xii. 54), with a view to wider conquest or influ- 
ence in the western Mediterranean. An opportunity 
for Athenian interference was found in 427 in a quarrel 
between Syracuse and Leontinoi and their allies. 
Leontinoi craved help from Athens on the ground of 
Ionian kindred. Her envoy was Gorgias ; his peculiar 
style of rhetoric was now first heard in old Greece 
(Diod., xii. 53, 54), and his pleadings were successful. - 
For several years from this time (427-422) Athens 
plays a part, chiefly unsuccessful, in Sicilian affairs, 
But the particular events are of little importance, 
except as leading the way to the greater events that 
follow. The steadiest ally of Athens was the Italiot 
Rhegion; Messana, with its mixed population, was 
repeatedly won and lost; the Sikel tributaries of Syra- 
cuse give zealous help to the Athenians. ‘i tnn ec 
But in 424 all the Sikeliot and most of the eg 
Italiot cities, under the guidance of Hermokrates of 
Syracuse, who powerfully set forth the doctrine of 
Sikeliot, perhaps of Sicilian unity, agreed on a peace. 
Presently an internal disturbance at Leontinoi Ted to 
annexation by Syracuse. This gave the Athenians a 
pretext for another attempt in 422. Little came of it, 
though Athens was joined by the Dorie cities of 
Kamarina and Akragas, clearly out of jealousy to- 
wards Syracuse. For several years the island was left 
to itself. 

The far more memorable interference of Athens in 
Sicilian affairs in the year 415 was partly in answer to 
the cry of the exiles of Leontinoi, partly to a quite 
distinct appeal from the Elymian Segesta. That city, 
an ally of Athens, asked for Athenian help against its 
Greek neighbor Selinous. In a dispute, partly about 
boundaries, partly about the right of intermarriage 
between’ the Hellenic and the Hellenizing city, 
was hard pressed. She vainly asked for help at 
Akragas—some say at Syracuse (Diod., xii. 82)—and 
even at Carthage. The last appeal was to Athens. 
But the claims of Segesta and Leontinoi are soon for- 
gotten in the struggle for life and death between Syra- 
cuse and Athens. 

The details of the great Athenian expedition (415- 
413) belong partly to the political history of 
Athens, partly to that of Syracuse (q.v.). senaee 
But its results make it a marked epoch in 
Sicilian history, and the Athenian plans, if suecessful, 
would have changed the whole face of the West. If 
the later stages of the struggle were remarkable for the 


Interference 
of Athens. 


vast number of Greek cities engaged on bot! 
and for the strange inversion of relations amon 
on which Thueydides (vii. 57, 58) comments, 
war was yet more remarkable for the large er 
the barbarian element into the Athenian 1 
The war was undertaken on behalf of. 
Sikels gave Athens valuable help ; the g 
rian powers out of Sicily also came into 
help actually came from Etruria. But 
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more far-sighted. 
jealousy, Athens, succeeding to her dominion, creating 
a power too nearly alike to her own, would have pro- 
voked far greater jealousy. So Athens found no 
active support save at Naxos and Katana, though 
Akragas, if she would not help the invaders, at least 
gave no help to her own rival. The war is instructive 
in many ways: it reminds us of the general conditions 
of Greek seamanship when we find that Korkyra was 
the meeting-place for the allied fleet, and that Syracuse 
was reached only by a coasting voyage along the shores 
of Greek Italy. We are struck also by the low mili- 
tary level of the Sicilian Greeks. The Syracusin 
jheavy-armed are as far below those of Athens as 
those of Athens are below those of Sparta. The 
quasi-continental character of Sicily causes Syracuse, 


with its havens and its islands, to be looked on, in com- 


parison with Athens, as a land power (#recporac, 
Thue.; vii. 21). 
represents the general Greek level as it stood before 
the wars in which Athens won and defended her 
dominion. The Greeks of Sicily had had no such 
military practice as the Greeks of old Greece; but an 
able commander could teach both Sikeliot soldiers and 
Sikeliot seamen to out-manceuvre Athenians. The 
main result of the expedition, as regards Sicily, was to 
bring the island more thoroughly into the thick of 
Greek affairs. Syracuse, threatened with destruction 
by Athens, was saved by the zeal of her metropolis 
orinth in stirring up the Peloponnesian rivals of 
Athens to help her. Gylippos came; the second 
Athenian fleet came and perished. Syracuse was 
saved ; all chance of Athenian dominion in Sicily or 
elsewhere in the West came to an end. Syracuse 
repaid the debt by good service to the Peloponnesian 
413-292 n.c, C@use, and from that time the mutual in- 
“~~ fluence of Sicily and old Greece upon one 
another is far stronger than in earlier times. 
But before the _ old Greece was a ewes 
‘ ears after the great victory of Gelon (410), 
Ace ee the Greeks of Sicily had to undergo bar- 
under Han- harjan invasion on a vaster scale than ever. 
The disputes between Segesta and Selinous 
called in these enemies also. Carthage stepped in as 
the ally of Segesta, the enemy of her old ally Selinous. 
Her leader was Hannibal, grandson and avenger of the 
Hamilkar who had died at Himera. In 408, at the 
head of a vast mercenary host, he sailed to Sicily, 
attacked Selinous, and stormed the town after a mur- 
derous assault of nine days, while the other Sikeliot 
cities, summoned to help, were still lingering. The 
walls and temples were overthrown; the mass of the 
people were massacred; the few who escaped were 


allowed to return to the dismantled site as tributaries | 


of Carthage; and the city never recovered its old great- 
ness. Thence Hannibal went on to Himera, with the 
special mission of avenging his grandfather. By this 
time the other Greek cities were stirred to help, while 
Sikels and Sikans joined Hannibal; the strife was dis- 
tinetly a strife of Greeks and barbarians. At last 
Himera was stormed, and 3000 of its citizens were 
solemnly slaughtered on the spot where Hamilkar had 
died. Timers ceased to exist ; but the Carthaginians 
founded the new town of Thermai (‘Termini) not far 
off, to which the name is sonfetimes laxly applied. 
The Pheenician possessions in Sicily now stretched 
across the island from Himera to Selinous. ‘ 
victim was Akragas; its defenders, natives and allies, 

uarrelled among themselves; the mass of the 
eeanak the city, and found shelter at Gela and else- 
where. The few who were left were slaughtered ; the 
town was sacked and the walls destroyed. Akragas 
was presently restored, and it has lived on to this day ; 

it it never recovered its old greatness. 
_ Meanwhile the revolutions of Syracuse affected the 
1, history of Sicily and of the whole Greek 
oo" world.  Dionysios the tyrant began his 
ign of thirty-eight years in the first months of 405. 
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If Syracuse was an object of | 


That is to say, the Sikeliot level | 


The next. 


| ) 


ILY. 23 


Almost at the same moment, the new Carthaginian 
commander, Himilkon, attacked Gela and Kamarina. 
Dionysios, coming to the help of Gela, was defeated, 
and was charged with treachery. He now made the 
mass of the people of both towns find shelter at Syra- 


| cuse. But now the plague led Himilkon to ask for 
| peace. Carthage was confirmed in her possession of 


| Selinous, Himera, and Akragas, with some Sikan dis- 
tricts which had opposed her. The people of Gela and 
Kamarina were allowed to oceupy their unwalled towns 
as tributaries of Carthage. Leontinoi, latterly a Syra- 
cusan fort, as well as Messana and all the Sikels, were 
declared independent, while Dionysios was acknowl- 
edged as master of Syracuse. No war was ever more 
grievous to freedom and civilization. More than half 
Sicily was now under barbarian dominion; several of 
its noblest cities had perished, and a tyrant was estab- 
lished in the greatest. The 5th century B.c., after its 
central years of freedom and prosperity, ended in far 
‘deeper darkness than it had begun. The minuter 
account of Dionysios belongs to Syracusan history ; but 
his position, one unlike anything that had been before 
seen in Sicily or elsewhere in Hellas, forms an epoch in 
the history of Europe. His only bright side is his 
championship of Hellas against the Phoenician, and 
this is balanced by his settlements of barbarian merce- 
naries in several Greek cities. ‘Towards the native 
races his policy varied according to momentary in- 
terests ; but on the whole his reign tended to bring the 
Sikels more and more within the Greek pale. His 
dominion is Italian as well as Sicilian ; his influence, 
as an ally of Sparta, is important in old Greece ; 
while, as a hirer of mercenaries everywhere, he had 
wider relations than any earlier Greek with the nations 
of western Europe. He further opened new fields for 
Greek settlement on both sides of the Hadriatic. In 
short, under him Sicily became for the first time the 
seat of a great Huropean power, while Syracuse, as its 
head, became the greatest of European cities. His 
reign was unusually long for a Greek tyrant, and his 
career furnished a model for other rulers and inyaders 
of Sicily. With him in truth begins that wider range 
of Greek warfare, policy and dominion which the 
Macedonian kingdoms carry on. ‘The master of such 
a dominion becomes the improver of the military art. 
With him begins the employment of ships greater 
than the old triremes, of more effective engines in 
sieges, and that combined use of troops of various 
arms and nations which Alexander carried to perfec- 
tion. 

The reign of Dionysios (405-367) is divided into 
marked periods by four wars with Carthage, 


in 397-396, 392, 383, and 368. In the first _ — 
war his home Pikes was all but over-  thage. ete. 

- ge, 
thrown; but he lived through the storm, 


and extended his dominion over Naxos, Katana, and 
Leontinoi. All three perished as Greek cities. Katana 
was the first Sikeliot city to receive a settlement of 
Campanian mercenaries, while others settled:in non- 
Hellenic Entella. Naxos was settled by Sikels ; Leon- 
tinoi was again merged in Syracuse. _ Now begin the 
dealings of Dionysios with Italy, where the Rhegines, 
kinsmen of Naxos and Katana, planned a fruitless 
attack on him in common with Messana. He then 
‘sought a wife at Rhegion, but was refused with scorn, 
while Lokroi (Loeri) gladly gave him Doris. The two 
cities afterwards fared accordingly. In the first war 
with Carthage, the Greek cities under Carthaginian 
dominion or dependence helped him; so did Sikans 
and Sikels, which last had among them some stirring 
leaders ; Elymian Segesta clave to Carthage. Diony- 
sios took the Phoenician stronghold of Motye; but 
Himilkon recovered it, destroyed Messana, founded the 
hill-town of Tauromenion (Taormina) above Naxos for 
Sikels who had joined him, defeated the fleet of 
Dionysios, and besieged Syracuse. Between invasion 
and home discontent, the tyrant was all but lost; but 
the Spartan Pharakidas stood his friend ; the Cartha- 


24 


ginians again suffered from pestilence; and Himilkon 
went away defeated, taking with him his Carthaginian 
troops and forsaking his allies. Gela, Kamarina, 
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Himera, Selinous, Akragas itself, now passed into the | 


dependent alliance of Dionysios. The Carthaginian 
dominion was cut down to what it had been before 
Hannibal's invasion. The lord of Syracuse had grown 
at the cost of Greek and barbarian alike. 


| 


He planted mercenaries at Leontinoi, conquered | 


some Sikel towns, central Henna among them, and 
made alliances with others. He restored Messana, 
peopling it with motley settlers, among whom were 
some of the old Messenians from Peloponnesos. But 
the Spartan masters of the old Messenian land grudged 
this possible beginning of a new Messenian power. 


Dionysios therefore moved his Messenians to a point 


on the north coast, where they founded Tyndaris. He 
clearly had a special eye to that region. He took the 
Sikel Kephaloidion (Cefala), and even the old Phoe- 
nician border-fortress of Solous was betrayed to him. 
He beat back a Rhegine expedition; but his advance 
was checked by a failure to take the new Sikel settle- 
ment of Tauromenion. His enemies of all races now 
declared themselves. Many of the Sikels forsook 
him ; Akragas declared herself independent ; Carthage 
an gi stirred by the loss of Solous, again took the 
field. 

The Punie war of 392-391 was not very memorable. 
Both sides failed in their chief enterprises, and the 
main interest of the story comes from the glimpses 
which we get of the Sikel states. Most of them joined 
the Carthaginian leader Mago; but he was successfully 
withstood at Agyrion by Agyris, the ally of Dionysios, 
who is described as a tyrant second in power to Diony- 
sios himself. This way of speaking would imply that 
Agyrion had so far advanced in Greek ways as to run 
the usual course of a Greek commonwealth. The two 
tyrants drove Carthage to a peace by which she aban- 
doned all her Sikel allies to [cack This time he 
took Tauromenion and settled it with his mercenaries. 
For new colonists of this kind the established commu- 
nities of all races were making way. The transporta- 
tions under the older tyrants had been movements of 
Greeks from one Greek site to another. Now all races 
are confounded. 

Dionysios, now free from Phoenician warfare, gave 
his mind to enterprises which raised his power to its 
greatest height. In the years 390-387 he warred 
against the Italiot cities in alliance with their Luea- 
nian enemies. Rhegion Kroton (Croton), the whole 
toe of the boot, were conquered. ‘heir lands were 
given to Lokroi; their citizens were taken to Syra- 
cuse, sometimes as slaves, sometimes as citizens. The 
master of barbarians fell below the lowest Hellenic 
level when he put the brave Rhegine general Phyton 
to a lingering death, and in other cases imitated the 
Carthaginian cruelty of crucifixion. Conqueror of 
southern Italy, he turned his thoughts yet further, 
and became the first ruler of Sicily to stretch forth his 
hands towards the eastern peninsula. In the Hadri- 
atic he helped Hellenic extension. He planted directly 
and indirectly some settlements in Apulia, while Syra- 
cusan exiles founded the more famoas Ankon or An- 
cona. On the east coast he founded Lissos; he helped 
the Parians in their settlements of Issa and Pharos ; 
he took into his pay Illyrian warriors with Greek 
arms, and helped the Mollotian Alketas to win back 
part of his kingdom. He was even charged with plot- 
ting with his Epeirot ally to plunder Delphoi. This 
even Sparta would not endure; Dionysios had to con- 
tent himself with sending a fleet along the west coast 
of Italy, to carry off the wealth of the great temple of 
Agylla or Cvere. 

n old Greece men now said that the Greek folk was 
hemmed in between the barbarian Artaxerxes on the 
one side and Dionysios,masterand planter of barbarians, 
on the other. These feelings found expression when 
Dionysios sent his embassy to the Olympic games of 


| [$1,184,625], which caused him to 


‘ish and Iberian mercenaries to take 
'warfare. His last war with Carthage, which was going 


generation; but it was kept up for ten 


| Younger. 
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384, and when Lysias bade Greece rise against both its 
oppressors. Dionysios vented his wrath on those who 
were nearest to him, banishing many, among them 
his brother Leptines and his earliest friend Philistos, 
and putting many to death. He was also once more 
stirred up to play the part of a Hellenic champion: he 
made ready for yet another Punic war. 

In this war (383-382) Dionysios seems for once to 
have had his head turned by a first suecess. His de- 
mand that Carthage should altogether withdraw from 
Sicily was met by a crushing defeat. Then came a 
treaty by which Carthage kept Selinous and part of 
the land of Akragas. The Halykos became the 
boundary. Dionysios had also to pay 1000 talents 

i oe of as 


becoming tributary to the barbarians. In the last 


years of his reign we hear dimly of both Syracusan 


and Carthaginian operations in southern Italy. He 
also gave help to Sparta against Thebes, sending Gaul- 
art in Greek 


on at his death, was ended by a peace by which the 
Halykos remained the boundary. , 

The tyranny of Dionysios fell, as usual, in the second 
Il. 
on. 


Dionysios 


years after his death by the energy of Phi-~ ana pi 


listos, now minister of his son Dionysios the 
It fell with the coming back of the exile 
Dion in 357. The tyranny had lasted so long that it 
was less easy than at the overthrow of the cider ty- 


rants to fall back on an earlier state of things. It had 
been a time of frightful changes throughout 


Sicily, full of breaking up of old landmarks, ee 
of confusion of races, and of movements of inhabitants. 
But it also saw the foundation of new cities. Besides 
Tyndaris and Tauromenion, the foundation of Alaisa 
marks another step in Sikel progress towards Hellen- 
ism, while the Carthaginians founded their strong 
town and fortress of Lilybaion. Among these changes 
the most marked is the settlement of Campanian mer- 
cenaries in Greek and Sikel towns. Yet they too 
could be brought under Greek influences; they were 
distant kinsfolk of the Sikels, and they were the fore- 
runners of Rome. They mark one stage of migration 
from Italy into Sicily. 

The reign of Dionysios was less brilliant in the way 
of art and literature than that of Hieron. Yet Diony- 
sios himself sought fame as a poet, and his success at 
Athens shows that his compositions did not deserve 
the full scorn of his enemies. The dithyrambie¢ poet 
Philoxenos, by birth of Kythera, won his fame in 
Sicily, and other authors of lost poems are mentioned 
in various Sikeliot cities. One of the greatest losses 
in all Greek history is that of the writings of Philistos 
(436-356), the Syracusan who had seen the Athenian 
siege and who died in the warfare between Dion and 
the younger Dionysios. Through the time of both 
tyrants, he was, next to the actual rulers, the first 
man in Sicily; but of his record of his own times we 
have only as eh filters through the recasting of Dio- 
doros. But the most remarkable intellectual move- 
ment in Sicily at this time was the influence of the 
Pythagorean philosophy, which still lived on in 
southern Italy. It led, through Dion, to the several 
visits of Plato to Sicily under both the elder and the 
younger Dionysios. ‘To architecture the time was not 
favorable anywhere but in Syracuse. 

The time following the Dionysian tyranny was at 
Syracuse a time full of the most stirring local and per- 
sonal interest, under her two deliverers Dion and 
Timoleon. It is less easy to make out the exact effect 
on the rest of Sicily of the three years’ career of Dion. 
But we may mark that, in driving out the 
Dionysios, he was helped by a general moyé 
Greeks, Sikels, and dikane. Between the 
Dion in 354 and the coming of Timoleon in 
hear of a time of confusion in which H 
seemed likely to die out. The cities, Greek 


| 
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were occupied by tyrants. Syracuse was parted 


SICILY. 


between several, Dionysios coming back to hold Or- | 


Timoleon. .- : . wh 
immediate deliverance of Syracuse, the 


restoration of Sicily in general to freedom and Greek 


tygia. Timoleon’s work was threefold—the | 


life, and the defence of the Greek cities against Car- . 


thage. The victory of the Krimisos in 340 led to a 
peace with Carthage with the old frontier; but all 
Greek cities were to be free, and Carthage was to give 
no help to any tyrant. Timoleon drove ont all the 
tyrants, and it specially marks the fusion of the two 
races that the people of the Sikel Agyrion were ad- 
mitted to the citizenship of free Syracuse. From some 
_towns he drove out the Campanians, and he largely 
invited Greek settlement, especially from the Italiot 
towns, which were hard pressed by the Bruttians. 
The Corinthian deliverer gave, not only Syracuse, but 
all Greek Sicily, a new lease of life, though a short 
one. 

With Timoleon begins a series of leaders who came 
from old Greece to deliver or to conquer among the 
Greeks of Italy and Sicily. The enterprise of Dion 
most likely suggested those that followed, but Dion, 
as a native Syracusan, does not belong altogether to 
the same class. Timoleon alone was a pure republi- 
ean deliverer. The Macedonian kings had established 
a Greek dominion in the East, and a series of princes 
from Sparta and Epeiros came to establish in the West 
a Greek dominion which should balance that of the 
ee ame ‘ ea — of es 

tatos, Kleonymos, all unsuccessfully 
i doe so ai this work in Italy; it was only 
Pyrrhos, the last and greatest of the series, who played 
any great part in Sicily. And before he came, Sicily 
had become the seat of a greater native power than 
ever. Never till the Norman came was any Sicilian 
dominion so famous in the world as that of the Syra- 
eusan tyrant or king Agathokles. 

We have unluckily no intelligible account of Sicily 
during the twenty years after the death of Timoleon 
(337-317). His deliverance is said to have been fol- 
lowed by great immediate prosperity, but wars and 
dissensions very soon began again. Agathokles won 

Bs his first fame in war between Syracuse and 
Agathokles. Akragas. The Carthaginians played off 
one city and party against another, and Agathokles, 
following the same policy, became in 317, by treachery 
and massacre, undisputed tyrant of Syracuse, and 
spread his dominion over many other cities. Akragas, 
strengthened by Syracusan exiles, now stands out 

ain as the rival of Syracuse. The Carthaginian 
Hamilkar, by conduct which contrasted with the cruelty 
of Agathokles, won many Greek cities to the Punic 
alliance. Defeated in battle, with Syracuse blockaded 
by a Carthaginian fleet, Agathokles formed the bold 
Gen of carrying the war into Africa. He set the model 
Serpeenins and Scipio, and not a few later rulers of 
Sicily. 

eernare than three years (310-307) each side carried 
on warfare in the land of the other. Carthage was 
hard pressed by Agathokles, while Syracuse was no 
less hard pressed by Hamilkar. The force with which 
Agathokles invaded Africa was far from being wholly 
Greek ; but it was representatively Kuropean. Gauls, 
Samnites, Tyrrhenians, fought for him, while mercen- 

ary Greeks and Syracusan exiles fought for Carthage. 
He won many battles and towns ; he quelled mutinies 
of his own troops; by inviting and murdering Ophellas 

of Kyrene (Cyrene) he doubled his army and 
brought Carthage near to despair. Meanwhile Syra- 
-euse, all but lost, had driven back Hamilkar, and had 
taken and slain him when he came again with the 
help of the Syracusan exile Deinokrates. Meanwhile 
fA deeming Agathokles and the barbarians alike 
— weakened, p imed freedom for the Sicilian cities 
under her own headship.. Many towns,both Greek and 
Sikel, joined the weal & racing It has now become 
impossible to distinguish the two races; Henna and, 


| minion. 
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Erbessos are now the fellows of Kamarina and Leon- 
tinoi. But the hopes of Akragas were checked when 
Agathokles suddenly came back from Africa, landed 
at Selinous, and marched to Syracuse, taking one town 
after another. A new scheme of Sicilian union was 
taken up by Deinokrates, which cut short his do- 
But he now relieved Syracuse from the 
Carthaginian blockade; his mercenaries gained a vic- 
tory over Akragas; and he sailed again for Africa, 
where fortune had turned against. his son Archagathos, 
as it now did against himself. He left his sons and 
his army to death, bondage, or Carthaginian service, 
and came back to Sicily almost alone. Yet he could still 
gather a force which enabled him to seize Segesta, to 
slay or enslave the whole population, and to settle the 
city with new inhabitants. This change amounts to 
the extinction of one of the elements in the old popu- 
We hear no more of Elymoi; indeed 
Segesta has been practically Greek long before this. 
Deinokrates and Agathokles came to a ind of part- 
nership, and a peace with Carthage, with the old 
boundary, secured Agathokles in the possession of 
Syracuse and eastern Sicily (301). 

At some stage of his African campaigns Agathokles 
had taken the title of king. Earlier tyrants were well 
pleased to be spoken of as kings; but no earlier rulers 
of Sicily put either their heads or their names on the 
coin. Agathokles now put his name, first without, 
and then with, the kingly title. This was in imitation 
of the Macedonian Toate who divided the dominion 
of Alexander. ‘The relations between the eastern and 
western Greek worlds are drawing closer. Agathokles 
in his old age took a wife of the house of Ptolemy; he 
gave his daughter Lanassa to Pyrrhos, and established 
his power east of Hadria, as the first Sicilian ruler of 
Korkyra. He carried on wars in the Liparaean Islands 
and in southern Italy, and died in 289 B.c., poisoned, 
some said, by his own grandson. Alike more daring and 
more cruel than any ruler before him, he carried the 
arms of Sicily further afield, and made the island the 
seat of a greater power than any of them. 

This time was not favorable to the intellectual life 
of Sicily. Hitherto the island had attracted men of 
letters from old Greece. Now several distinguished 
Sicilian writers either chose or were driven to find 
homes elsewhere. Tinaios of Tauromenion, scorned 
by Polybios, but whose great Sicilian history is none 
the less a loss, was banished by Agathokles, and made 
Athens his headquarters for the last fifty years of his 
long life (356-c. 260 B.c.). Dikaiarchos (Diceearchus) 
of Messana, geographer and philosopher and author 
of the Life of Greece, lived mainly in Pelopounesos 
till about 285 B.c. Euhemeros (Kvemerus), despiser 
of the gods, who is claimed by more than one birth- 
place besides Messana, lived in the service and friend- 
ship of the Macedonian Kassandros. Philemon too, 
the long-lived writer of comedy (361-262 B.c.), is 
claimed for Syracuse, and it was only as an adopted 
citizen that he spent most of his life at Athens.. 

On the death of Agathokles tyrants sprang up in 
various cities. Akragas, under its king 
Phintias, won back for the moment some- 
what of its old greatness. By a new de- 

opulation of Gela, he founded the youngest of Sike- 
Fiot cities, Phintias, by the mouth of the southern 
Himera. And Hellas was cut short by the seizure of 
Messana by the disbanded Campanian mercenaries 
of Agathokles (c. 282). They slew the men, took the 
women as wives, and proclaimed themselves a new 
people in a new city by the name of Mamertines, 
children of Mamers or Mars. Messana became an 
Italian town; henceforth its formal name was ‘* Ma- 
mertina civitas.”’ : 

The Campanian occupation of Messana is the first 
of the chain of events which led to the Roman do- 
minion in Sicily. As yet Rome has hardly been men- 
tioned in Sicilian story, either for friendship or for 
enmity. The Mamertine settlement, the war with 


Period after 
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Pyrrhos, bring us on quickly. Pyrrhos came as the 
champion of the western Greeks against all 
Pyrrhos. 

Carthaginians in Sicily. His Sicilian war (278-276) 
was a mere interlude between the two acts of his war 
with Rome. As son-in-law of Agathokles, he claimed 
to be specially king of Sicily, and he held the Sicilian 
conquest of Korkyra as the dowry of Lanassa. With 
such a deliverer, deliverance meant submission. 
Pyrrhos is said to have dreamed of kingdoms of Sicily 
and of Italy for his two sons, the grandsons of Aga- 


thokles, and he himself reigned for two years in Sicily | 


as a king who came to be no less hated than the ty- 


rants. Still as Hellenic champion in Sicily he has no 
peer. As European champion he has none till Roger 


of Hauteville. Eryx was won from the Phoenician ; 
Panormos first became a city of Europe; if he failed 
before Lilybaion, that fortress and a were all 
that was left in barbarian hands through the whole 
island. 

All this was but fora moment. The Greek king, 
on his way back to fight for Tarentum against Rome, 
had to cut his way through Carthaginians and Mamer- 
tines in Roman alliance. His saying that he left 


Sicily as a wrestling-ground for Romans and Cartha- | 


ginians was the very truth of the matter. Very soon 
came the first war between Rome and Carthage, the 


war which is best marked by its other name of the War | 


for Sicily. It mattered much, now that Sicily was to 
have a barbarian master, whether that master should 
be the kindred barbarian of Europe er the barbarian 
of Asia transplanted to the shore of Africa. That 
question was decided for Europe, that is for Rome, 
now beginning her long career as European champion. 
That strife too gave a large part of Sicily a last day of 
prosperity under a native ruler who was a king and 
not a tyrant. 

Sicily in truth never had a more hopeful champion 
than the second Hieron of Syracuse. ‘The 
established rule of Carthage in western 
Sicily was now something that could be well endured 
alongside the robber commonwealth at Messana. The 


Hieron II. 


dominion of the freebooters was spreading. Besides | 


the whole northeastern corner of the island, it 
reached inland to Agyrion and Kentoripa. The Ma- 
mertines leagued with other Campanian freebooters 
who had forsaken the service of Rome to establish 
themselves at Rhegion. But a new Syracusan power 
was growing up to meet them. Hieron, claiming de- 
scent from Gelon, pressed the Mamertines hard. He 
all but drove them to the surrender of Messana; he 
even helped Rome to chastise her own rebels at 
Rhegion. The wrestling-ground was thus opened for 
the two barbarian commonwealths. Carthaginian 
troops held the Messanian citadel against Hieron, 
while another party in Messana craved the help of the 
head of Italy. Rome, chastiser of the freebooters of 
Rhegion, saw Italian brethren in the freebooters of 
Messana. The War for Sicily began (264). 

The exploits of Hieron had already won him the 
kingly title (270) at Syracuse, and he was the repre- 
sentative of Hellenic life and independence throughout 
the island. Partly in this character, partly as direct 
sovereign, he was virtual ruler of a large part of east- 
ern Sicily. But he could not aspire to the dominion 
of earlier Syracusan rulers. The advance of Rome 
after the retreat of Pyrrhos kept the new king from 
all pepe of their Italian position. And presently the 
new kingdom exchanged independence for safety. 
When Rome entered Sicily as the ally of the Mamer- 
tines, Hieron became the ally of Carthage. But in 
- the second year of the war (263) he found it needful 
to change sides. His alliance with Rome marks a 

reat epoch in the history of the Greek nation. The 

ingdom of Hieron was the firstfruits out of Italy of 
the system by which alliance with Rome grew into 
subjection to Rome. He was the first of Rome’s 


kingly vassals. His only burden was to give help to | courts of Hieron and Ptolemy Philadelphos 


SICILY. 


barbarians. whether Romans in Italy or | 


| Akragas, held by Carthage, stood a 


| deliverers by the Trojan cit 


/Greek had now, in the Western lands, 
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the Roman side in war; within his kingdom he was 
free, and his dominions flourished as no part of Sicily 
had flourished since the days of Timoleon, 

During the twenty-three years of the First Punic 
War (264-241) the rest of the island suf- 
fered greatly. The war for Sicily was fought 
in and round Sicily, and the Sicilian cities 
were taken and retaken by the contending powers. 
Roman siege 
(262); the Punic garrison escaped; the inhabitants 
were sold into slavery. Seven years later the re- 
peopled city was taken and burned and its walls de- 
stroyed by a Carthaginian army. Selinous was utterly 
destroyed, when, towards the end of the war, Carth- 
age gathered her whole strength again in a few points 
in the west. Greek Selinous and Elymian Eryx alike 
gave way to the new fortress of Drepanon, which, 
along with Lilybaion, held out till the end of the war. 
Segesta, subject to Carthage, still remembered its old 
traditions, and the sons of Aineas were welcomed as 

y. Kamarina and inland 
Henna passed to and fro He the two powers. 
But the great exploit of Rome was the second win- 
ning of Panormos for Europe, and its brilliant defence 
against the Semitic enemy. The highest calling of the 
assed to the 
Roman. By the treaty which ended the ,.. 1, , 
war Carthage ceded to Rome all her posses- ~‘ $y 
sions in Sicily. As that part of the island whieh kept 
a national Greek government became the first kingdom 
dependent on Rome, so the share of Carthage became 
the first Roman province. One point alone did not 
come under either of those heads. Messana, Mamer- 
tina civitas, remained an Italian ally of Rome on Sici- 
lian soil. 

We have no picture of Sicily in the first period of 
Roman rule. One hundred and seventy years later, 
several towns within the original province enjoyed 
various degrees of freedom, which they had doubtless 
kept from the beginning. Besides the old ally Mes- 
sana, Panormos, Segesta, with Kentoripa, Halesa, and 
Halikye, once Sikel but now Hellenized, kept the 
position of free cities (Z’berce et immunes, Cie., Verr., 
iii. 6). The rest paid tithe to the Roman people as 
landlord. The province was ruled by a preetor sent 
yearly from Rome. Within the Roman province the 
new state of things called forth much discontent; but 
Hieron remained the faithful ally of Rome through a 
long life. On his death (215) and the access‘on of his 
grandson Hieronymos, his dynasty was swept away by 
the last revolution of Greek Syracuse. The result was 
revolt against Rome, the great siege by Marcellus, the 
taking of the city, the addition of Hieron’s kingdom 
to the Roman province. ‘Two towns only, which had 
taken the Roman side, Tauromenion and Netos, were 
admitted to the full privileges of Roman alliance (ef. 
Diod. Fr., Hoeschl., lib. xxiii. p. 18; Cie., Verr., iii. 
6, v. 22). Tauromenion indeed was more highly 
favored than the children of Mamers. Rome had a 
right to demand ships of Messana, but not of Tauro- 
menion. Some towns were destroyed; the le of 
Henna were massacred. Akragas, again he 
Carthage, was for four youre (214-210) the centre of 
an active campaign. The story of Akragas ended in 
plunder, slaughter, and slavery; three years later, the 
story of Agrigentum began. 

The reign of Hieron was the last time of i en- 
dent Greek culture in Sicily. His great works belong 
to the special history of Syracuse ; but his time marks 
the growth of a new form of local Sicilian i 
The spread of Hellenic culture among the 8 
in return made a Greek home for many Sikel 
traditions, and customs. Bucolic poetry is 
growth of Sicily; in the hands of Theok 
out of the germs supplied by Epicharmos and 
into a distinct and finished form of the art. T 


himself of Syracuse, went to and fro bet 
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poetry is essentially Sicilian. So is that of his sueces- 
sors, both the Syracusan Moschos and Bion of Smyrna, 
who came to Sicily as to his natural school. 
renowned Sicilian name of this time, that of Archi- 
medes, is hardly distinctively Sicilian. A great name 
in the history of science, a great name in the local 
history of Syracuse, he had not, like the earlier philos- 
ophers and the bucolie poets, any direct bearing on 
the general political or intellectual development of the 
island. 

With the incorporation of the kingdom of Hieron 
into the Roman province independent Sicil- 
ian history comes to an end for many ages. 
Of the state of Sicily under the Roman 
commonwealth our chief source of knowledge is the 
pleading of Cicero against the worst Roman oppressor 
of Sicily, Gaius Verres. Next in importance to this 
come those fragments of Diodoros which describe the 
two insurrections of the slaves. Between these in- 
surrections came the legislation of Rupilius which set- 
tled the Roman system of administration in Sicily. 
Cicero's description comes later than all those; but 
the general relations between Rome and Sicily seem to 
have been much the same from the first occupation till 
the beginning of the empire. In one part of the isl- 


Sicily 
Roman. 


ere a and the Roman people Babped into the 
477 ALD. position of Carthage, in another part into 


that of King Hieron. The allied cities 

kept their several terms of alliance ; the free cities kept 
their freedom; elsewhere the land paid to the Roman 
ople, according to the law of Hieron, the tithe which 

it had paid to Hieron. But, as the tithe was let out 
to publicans, oppression was easy. The prezetor, after 
the occupation of Syracuse, dwelled there in the pal- 
ace of Hieron, as in the capital of the island. ut, 
as a survival of the earlier state of things, one of his 
two queestors was quartered at Lilybaion. Under the 
supreme dominion of Rome even the unprivileged 
cities kept their own laws, magistrates, and assemblies, 
rovision being made for suits between Romans and 
Bisilinns and between Sicilians of different cities ( Verr. , 
ii. 16). In Latin the one name Siculi takes in all the in- 
habitants of theisland; no distinction is drawn between 
Greek and Sikel, or even between Greek and Pheenician 
cities. It is assumed that all Siculi are Greeks ( Verr., 
li. 3, 29, 49, 52, 65; iii. 37, 40, 73). Even in Greek, 
XuxeAoi is now sometimes used instead of YeeeAcorar, All 
the persons spoken of by Cicero came to have Greek 
names save—a most speaking exception—Gaius 
Heius of Mamertinacivitas. Inseriptions too from Sikel 
-and Pheenician cities are commonly Greek, even when 
they commemorate men with Pheenician names, 
coupled perhaps with Greek surnames (C. J. G., iii. 
597, cf. 628). The process of Hellenization which had 
been so long going on had at last made Sicily thoroughly 
Greek. man conquest itself, which es id 
carried a Greek element with it, would help this result. 
The corn of the fertile island was said even then to feed 
Slave the Roman people. It was this character of 
revolts. Sicily which led to its one frightful piece of 

‘ local history. The evils of slavery and the 
slave trade in their worst form—the slavery of men who 
are their masters’ equals in all but luck—reached their 
height in the 2d century B.c. The wars of Rome, and 
the systematic piracy and kidnapping that followed 
them, filled the Mediterranean lands with slaves of all 
nations. Sicily stood out before the rest as the first 
land to be tilled by slave-gangs, on the estates both of 
rich natives and of Roman settlers. The free population 
naturally degenerated and died out. The slaves were 
most harshly treated, and even encouraged by their 
masters to rob. The land was full of disorder, and the 
preetors shrank from enforcing the law against offend- 
ers, many of whom, as Roman knights, might be their 
own judges. these causes came the two great 
-slave-revolts of the second half of the 2d century 
B.C. They did not stand alone in the world, but no 
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was stained by some excesses, but after that we are 
struck with the orderly course of the rebellion. It is 
regular warfare. Sicily had neither native militia nor 
Roman army; the slaves therefore, strengthened by 
the poorer freemen, occupied the whole land save only 
the great cities; they chose kings and founded them a 
capital. The chosen king of one district submits to 
the other for the general good. They form armies 
which could defeat Roman generals, and they are sub- 
dued only by efforts on the same scale as the conquest 
of akingdom. For most of the slaves were men used 
to freedom and to arms, and not a few of them Sicilian 
pirates. The fact that in the first war a slave named 
Achaios—like Davus, Geta, or Syrus—plays a chief’ 
pant also tells us a good deal. The Syrian element was 
arge, and the movement was mixed up with much of 
Syrian religion. But the native deities of Sicily and 
the holy place of the Palikoi were not forgotten. The 
first slave war lasted from 135 to 132, the time of Ti- 
berius Gracchus and the fall of Numantia. The second 
lasted from 102 to 99, the time of the Cimbrian in- 
vasion. At other times the power of Rome might 
have quelled the revolt more speedily. 
The slave wars were not the only scourge that fell on 
Sicily. The pirates troubled the coast, 
and all other evils were outdone by the pone 
three years’ government: of Verres (73-70 
B.C.). | Besides the light which the great 
impeachment throws on the state of the island, his 
administration seems really to have dealt a lasting blow 
to its prosperity. The slave wars had not directly 
touched the great cities; Verres plundered and im- 
poverished everywhere. Another blow was the occu- 
pation of Messana by Sextus Pompeius in 42 B.c. He 
was master of Sicily forsix years, and Strabo (vi. 2, 4) 
attributes to this war the decayed state of several 
cities. To undo this mischief Augustus planted Ro- 
man colonies at Syracuse, Tauromenion, Therme, Tyn- 
daris, and Katana. The island thus received another 
Italian infusion ; but, as elsewhere, Latin in no way 
displaced Greek ; it was sinrply set up alongside of it 
for certain purposes. Roman tastes now came in; 
Roman paildinen especially amphitheatres, arose. 
But Sicily never became Roman like Gaul and Spain. 
The dictator Caesar designed the Roman, and Marcus 
Antonius the Latin, franchise for all Sicily ; but neither 
plan was carried out. Sicily remained a province, a 
rovince of the senate and people, not of the prince. 
articular cities were promoted to higher privileges, 
and that was all. The Mamertines were Romans in 
Pliny’s day: two free cities, Kentoripa and Segesta, 
had become Latin; still later, Phoenician Lilybaion re- 
ceived a Roman colony. All these were steps in the 
progress by which, in Sicily as elsewhere, political dis- 
tinctions were broken down, till the edict of Antoninus 
bestowed at least the Roman name—no small gift— 
on all Roman allies and subjects. Sicily was now part 
of Romania, but it was one of its Greek members. 
Till this change was made, Sicily could not. be in 
any sense incorporated with Italy. In the division of 
Constantine, when the word province had lost its mean- 
ing, when Italy itself was mapped out into provinces, 
Sicily became one of these last. Along with Africa, 
Reetia (Rheetia), and western Ilyricum, it became part 
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of the Italian preefecture; along with the islands of 
Sardinia and Corsica, it became part of the Italian 
diocese. It was now ruled by a corrector (see the 


letter of Constantine, which stands first in the Codec 
Diplomaticus NSicilice of Johannes), afterwards by a 
consular under the authority of the vicar of the Roman 
city (Not. Imp., 14, 5). Few emperors visited Sicily ; 
Hadrian was there, as everywhere. and Julian also (C. 
D.,10). In its provincial state Sicily fell back more 
than some other provinces. Ausonius could still 
reckon Catina and fourfold Syracuse (‘‘ quadruplices 
Syracusas’’) among noble cities; but Sicily is not, like 
ul, rich in relics of later Roman life, and it is now 


reached the same extent. The first outhreak | Egypt rather than Sicily that feeds Rome. The island 
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has no internal history beyond a very characteristic fact, 
a third slave war in the days of Gallienus. External 
history there could be none in the central island, with 
no frontier open to Germans or Persians. _ Sicilian his- 
tory begins again when the wandering of the nations 
“Sree new powers, not on the frontier of the empire, 
but at its heart. ; 

The powers between which Sicily now passes to and 
fro are Teutonic powers. The earlier stages 
of Teutonic advance could not touch Sicily. 
Alaric thought of a Sicilian expedition, 
but a storm hindered him. Sicily was to be reached 
only by a Teutonic power which made its way through 
Gaul, Spain, and Africa. The Vandal now dwells at 
Carthage instead of the Canaanite. Gaiseric (Genseric) 
(429-477) subdued the great islands for which Roman 
and Phoenician had striven. Along with Sardinia, 
Corsica, and the Balearic Isles, Sicily is again in_ pos- 
session of a naval power at Carthage. (raiseric, at 
Rome more than a Hannibal, makes a treaty with 
Odowakar (Odoacer) almost like that which ended the 
First Punic War. He gave up (Victor Vitensis, i. 4) 
the island on condition of a tribute, which was hardly 
paid by Theodoric. Sicily was now ruled by a Gothic 
count, and the Goths claimed to have treated the land 
with special tenderness (Procopius, Bell. Goth., iii. 16). 
The 6 REY like the rest of Theodoric’s dominions, was 
certainly well looked after by the great king and his 
minister; yet we hear darkly of disaffection to Gothic 
rule (Cass., Var., i. 3). Theodorie gave back Lily- 
baion to the Vandal king riprmmerestan as the dowry 
of his sister Analafrida (Proc., Bell. Vand., i. 8). 
Yet Lilybaion was a Gothic possession when Belisarius, 
eonquerer of Africa, demanded it in vain as part of the 
Vandal possessions (Proe., Bell. Vand., ii. 5; Bell. 
Goth., i. 3). In the Gothic war Sicily was the first 
land to be recovered for the empire, and that with the 
good will of its people (535). Panormus alone was 
stoutly defended by its Gothic garrison. In 550 Totila 
took some fortresses, but the great cities all withstood 
him and the Goths were driven out the next year. 

Sicily was thus won back to the Roman dominion, 

aes but the seat of the Roman dominion was 
eg bei now at Constantinople. Belisarius was 
empire. Pyrrhos and Marcellus in one. For 430 
years some part of Sicily, for 282 years the 
whole of it, again remained a Roman province. To 
the Gothic count again succeeded, under Justinian, a 
Roman pretor, in Greek otparyyéc. That was the 
official title ; we often hear of a patrician of Sicily, 
but patrician was in strictness a personal rank. In the 
later mapping out of the empire into purely military 
divisions, the theme (#éua) of Sicily took in both the 
island and the nearest peninsula of the mainland, the 
oldest Italy. The island itself was divided for finan- 
cial purposes, almost as in the older times, into the 
two divisions of Syracuse and Lilybaion. The revo- 
lutions of Italy hardly touched a land which looked 
steadily to the eastern Rome as its head. The Lom- 
bard and Frankish masters of the peninsula never 
fixed themselves in the island. When the Frank took 
the imperial crown of the West, Sicily still kept its 
allegiance to the Augustus who reigned at Constanti- 
nople, and was only torn away piecemeal from the 
empire by the next race of conquerors. 
his connection of Sicily with the eastern division 
of the empire no doubt largely helped to 


Teutonic 
masters, 


Kectesias- keep up Greek life in the island. This was 
tions with Of course strengthened by union with a 
Italy. power which had already a Greek side, and 

Where the Greek side soon became domi- 
nant. Still the connection with Italy was close, espe- 


cially the ecclesiastical connection. Some things tend 
to make Sicily look less Greek than it really was. The 
great source of our knowledge of Sicily in the century 
which followed the reconquest by Belisarius is the 
Letters of Pope Gregory the Great, and they naturally 
show the most Latin side of things. The merely of- 
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| ficial use of Latin was, it must be remembered, com- 
mon to Sicily with Constantinople. Gregory's Letters 
are largely oceupied with the affairs of the great Si- 
cilian estates held by the Roman Chureh, as by the 
churches of Milan and Ravenna. But they deal with 
many other matters (see the collection in Johannes, 
C.D., where the letters bearing on Sicily are brought 
together, or the usual collection of his letters). Saint 
Paul’s visit to Syracuse naturally gave rise to many 
legends ; but the Christian Church undoubtedly took 
early root in Sicily. We hear of Manicheeans (C.D., 
163); Jews were plentiful, and Gregory causes com- 
pensation to be made for the unlawful destruction of 
| synagogues. Of paganism we find no trace, save that 
yagan slaves, doubtless not natives of the island, were 
1eld by Jews (C..D., 127). Herein is a contrast be- 
tween Sicily and Sardinia, where, according to a letter 
from Gregory to the empress Constantina, wife of 
Maurice (594-595), praying for a lightening of taxa- 
tion in both islands, paganism still lingered (C1 D., 
121). Sicily belonged to the Latin patriarchate ; but 
we already (C.D., 103) see glimmerings of 
the coming disputes between the Eastern 
and Western Churches. Things were 
changed when, in the early days of the iconoclast con- 
troversy, Leo the Isaurian confiscated the Sicilian and 
arg estates of the Roman Church (‘Theoph., i. 
631). 

In the 9th, 10th, and 11th centuries the old drama 
of Sicily was acted again. The island is again disputed 
between Europe and Asia, transplanted to Rtrica 
between Greek and Semitic dwellers on her own soil. 
Panormus and Syracuse are again the headquarters of 
races and creeds, of creeds yet more than of races. The 
older religious differences—not small certainly when 
the choice lay between Zeus and Moloch—were small 
compared with the strife for life and death between 
Christendom and Islam. Gregory and Mahomet were 
contemporaries, and, though Saracen occupation did 
not begin in Sicily till more than two cen- 
turies after Gregory’s death, Saracen in- 
roads began much sooner. In 655 (Theoph. 
i. 532) part of Sicily was plundered, an 
its inhabitants carried to Damascus. Then came the 
strange episode of the visit of Constans the Second 
(641-668), the first emperor, it would seem, who had 
set foot in Sicily since Julian. After a war with the 
Lombards, after twelve days’ plunder of Rome, he 
came on to Syracuse, where his oppressions led to his 
murder in 668. Sicily now saw for the first time the 
setting up of a tyrant in the later sense. Meketios, - 
commander of the Eastern army of Constans, revolted, 


477-829. 
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but Sicily and Roman Italy kept their allegiance to 
the new emperor Constantine Pogonatos, who came in 
person to destroy him. Then came another Saracen 
inroad from Alexandria, in which Syracuse was sacked 
(Paul. Diac., v. 13). Others followed, but there was 
as yet no lasting settlement. Towards the end of the 
8th century, though Sicily itself was untouched, its 
patricians and their forces play a part in the affairs of 
southern Italy as enemies of the Frankish power. 
Charles himself was believed (Theoph., i. 736) to have 
designs on Sicily ; but, when it came to Saracen inva- 
sion, the sympathies of both pope and Ceesar lay with 
the invaded Christian land (Mon. Car., 323, 328). 

In 813 a peace for ten years was made between the 
Saracens and the patrician Gregory. A few 
years after it expired Saracen settlement in 
the island begins. This was a special time 
of Saracen inroad on the islands belonging to the 


Eastern empire. Almost at the same moment ‘ 

was seized by a band of adventurers from pli : 
the first Saracen settlers in Sicily were the A 
neighbors of Sicily, and they were called to the 
by a home treason. ‘The story has been tricked 
with many romantic details ( 50, 

Pertz, ili. 498; Theoph. Cont., ii. 272 
drenos, ii. 97) ; but it seems plain that 
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Euthymios of Syracuse, supported by his own citizens, 
revolted against Michael the Stammerer (820-829), 
and, when defeated by an imperial army, asked help 
of Ziyadet Allah, the Aghlabite prince of Kairawan, 
and offered to hold the island of him. The struggle 
of 138 years now began. Euphemios, a puppet em- 
peror, was led about by his Saracen allies much as 
earlier puppet emperors had been led about by Alaric 
and Ataulf, till he was slain in one of the many sieges. 
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the only successful Semitic siege of Syracuse. The 
next year the city, which for 1600 years had been the 
seat of Greek, Roman and Christian life, passed for 
the first time under the yoke of strangers to the fel- 
lowship of Europe. 

Thus in fifty-one years the imperial and Christian 
territory in Sicily was cut down to a few points on. or 


‘near the eastern coast, to the Val Demone in short. 


| without Messana. 


The second Semitic conquest of Sicily began in 827 at | 


Mazzara on the old border of Greek and Phoenician. 
But the land hada brave defender in the patrician 
Theodotos, and the invaders met with a stout resist- 
ance both in the island and from armies both from 
Constantinople and from Byzantine Italy. The ad- 
vance of the invaders was slow. In two years all that 
was done was to occupy Mazzara and Mineum—the 
old Menai of Douketios—strange points certainly to 
begin with, and seemingly to destroy Agrigentum, 
well used to destruction. Attacks on Syracuse failed ; 
so did attacks on Henna—Castrum Enne, 
now changing into Custrum Johannis (per- 
haps Kaorpocavvy), Castrogiovanni. 
actual gain was small; but the invaders took seizin 
alike of the coast and of the island. 

A far greater conquest followed when new invaders 


829-1060. 


came from Spain and when Theodotos was killed in | 


$30. The next year Panormus passed away forever 
from Roman, for 230 years from Christian, rule. 


Syracuse was for fifty years, not only as of old, the’ 


bulwark of Europe, but the bulwark of Christendom. 
By the conquest of Panormus the Saracens were firmly 
rooted in the island. We hear dimly of treasonable 
dealings with them on the part of the strategos Alexios, 
son-in-law of the emperor Theophilos; but we see 
more clearly that Saracen advance was largely hindered 
by dissensions between the African and Spanish set- 
tlers. In the end the Moslem conquests in Sicily be- 
came an Aghlabite principality owning at best a formal 
superiority in the princes of Kairawa4n. With the 

racen occupation begins a new division of the island, 
which becomes convenient in tracing the progress of 
Saracen conquest. This is into three valleys, known 
in later forms of language as Val di Mazzara or Mazza 
in the northwest, Val di Noto in the southeast, and 
Val Demone (a name of uncertain origin) in the north- 
east (see Amari, Musulmani in Sicilia, i. 465). The 
first Saracen settlement of Val di Mazzara answers 
roughly to the old Carthaginian possessions. From 
Panormus the emir or lord of Sicily, Mohammed ibn 
Abdallah, sent forth his plunderers throughout Sicily 
and even into southern Italy. There, though they 


made no lasting settlements, they often occupied par- | 


ticular points. A consul or duke of Naples in 836 
even asked for Saracen help against the Lombards, 
which he is said to have repaid by help against his fel- 
sponse in Sicily (Johan. Diac., 57; Amari, i. 


The chief work of the next ten years was the con- | 


quest of the Val di Noto, but the first great advance 
was made elsewhere. In 843 the Saracens won the 
Mamertine city, Messana, and thus stood in the path 
between Italy and Sicily. Then the work of conquest, 
as described by the Arabic writers, went on, but 
slowly. At last, in 859, the very centre of the island, 
the stronghold of Henna, was taken, and the main 
part of Val di Noto followed. But the divisions 
~ among the Moslems helped the Christians; they won 
several towns, and beat off all attacks on Syracuse 
and Tauromenium. It is strange that the reign of 
_ Basil the Macedonian (867), a time of such renewed 
vigor in the empire, was the time of the greatest of all 
losses in Sicily. In Italy the imperial frontier largely 
ced; in Sicily imperial fleets threatened Panor- 
nus. But in 875 the accession of Ibrahfm ibn Ahmed 

Africa changed the face of things. The emir in 
y, Ja‘far ibn Ahmed, received strict orders to act 
rously against the eastern towns. In 877 began 


for eighty-seven years. 


| (908), of Rametta, and of other 1 
“ war that followed his death, the endless revolutions of 
1€ | 


But between Moslem dissension 
and Christian valor the struggle had still to be waged 
Henna had been the chief 
centre of Christian resistance a generation earlier; 
its place was now taken by the small fort of Rametta 
not far from Messina. The Moslems of Sicily were 
busy in civil wars; Arabs fought against Berbers, 
both against the African overlord. In 900 Panormus 
had to be won by a son of Ibrahim from Moslem rebels 

rovoked by his father’s cruelty. But when Ibr4him 

imself came into Sicily, renewed efforts against the 
Christians led to the first taking of Tauromenium 
oints. The civil 


Agrigentum, where the weaker side did not scruple to 
call in Christian help, hindered any real Saracen occu- 
pation of eastern Sicily. The emperors never gave 
up their claims to Sicily or their hopes of recovering 
it. Besides the struggle with the Christians in the 
island, there was often direct warfare between the em- 
pire and the Saracens; but such warfare was more 
active in Italy than in Sicily. In 956 a peace or truce 
was made by the emperor Constantine Porphyrogeni- 
tus. A few years later, Otho the Great, the restorer 
of the Western empire, looked to Sicily as a land to 
be won back for Christendom. It had not yet wholly 
passed away; but the day soon came. Strange to say, 
as Syracuse fell in the reign of Basil the Macedonian, 
the Saracen occupation was completed in the reign of 
Nikephoros Phokas (Nicephorus Phocas), the deliverer 
of Crete. In the very year of his accession (963) 
Tauromenium was taken for the second time, and be- 
came for a hundred years a Mohammedan possession. 
Rametta alone held out. A fleet and army from Con- 
stantinople went in vain to its help: the last strong- 
hold of Christendom was taken (965), and for a season 
all was over. 

Thus in 138 years the Arab did what the Canaanite 
had never done. The whole island was a Semitic, 
that is now a Mohammedan, possession. The Greek- 
speaking Roman of Sicily was a bondman in his own 
land, like the Latin-speaking Roman of Spain. Yet, 
the complete Saracen possession of Sicily may seem a 
thing of a moment. _ Its first and longest period lasted 
only 73 years. In that time Mohammedan Sicily was 
threatened by a Western emperor; the Arabic writers 


claim the Saracen army by which Otho the 


Second was beaten back in 982 as a Sicilian Recqnane 
i A ° y Eastern. 
army. A mightier enemy was threatening empire. 
in the East. Basil the Second planned the 
recovery of Sicily in good earnest. In 1027 he sent a 
great army ; but his death stopped their progress be- 
fore they reached the island. But the great conqueror 
had left behind him men trained in his school, and 
eleven years later the eagles of the new Rome again 
marched to Sicilian victories. The ravages of the 
Sicilian Saracens in the Greek islands were more 
frightful than ever, and George Maniakes. the first 
captain of his time, was sent to win back the lost land. 
He too was helped by Saracen dissensions. The emir 
Abul-afar became a Roman vassal, and, like Alaric of 
old, became magister militum in the Roman army. 
His brother and rival Abu-hafas brought help from 
Afriea ; and finally all joined against the Christians. 
Four years of Christian victory (1038-1042) followed. — 
In the host of Maniakes were men of all races,—Nor- 
mans, who had already begun to show themselves in 
south Italy, and the Warangian guard, the best 
soldiers of the empire, among whom Harold Hardrada 
himself is said to have held a place. Town after town 
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was delivered, first Messana, then Syracuse, then a|zantine recovery, so in the Norman conquest, the im- 


crowd of others. The exact extent of the reconquest 
is uncertain; Byzantine writers claim the deliverance 
of the whole island ; but it is certain that the Saracens 
never lost Panormus. But court influence spoiled 
everything : Maniakes was recalled ; under his sue- 
cessor Stephen, brother-in-law of the emperor Michael, 
the Saracens won back what they had lost. Messana 
alone held out, for how long a time is uncertain. But 
it could not have been again under the yoke for many 


years when a conqueror came who had no empresses to | 


_ killed. 


The second Saracen occupation of all | 


thwart him. 
Sicily was short indeed. In 1060 began the thirty 
years’ work of the first Roger. 

Thus for 263 years the Christian people of some 

«i art or other of Sicily were in subjection to 
Sicily under al masters. But that subjection dif- 
Saracen ° ° . . 
rule. fered widely in different times and places. 

The land was won bit by bit. One town 
was taken by storm; another submitted on terms 
harsher or more favorable. The condition of the 
Christians varied from that of personal slaves to that of 
- communities left free on the payment of tribute. The 
great mass were in the intermediate state usual among 
the non-Mohammedan snbjects of a Mohammedan 
power. ‘The dhimmé of Sicily were in essentially the 
same case as the rayahs of the Turk. While the con- 
quest was going on, the towns that remained uncon- 
quered gained in point of local freedom. They became 
allies rather than subjects of the distant emperor. So 
did the tributary districts, as long as the original terms 
were kept. But, as ever, the condition of the subject 
race grew worse. After the complete conquest of the 
island, while the mere slaves had turned Mohamme- 
dans, there is nothing more heard of tributary districts. 
At the coming of the Normans the whole Christian 
population was in the state of rayahs. Still Christianity 
and the Greek tongue never died out; churches and 
monasteries received and held property; there still are 
saints and men of learning. Panormus was specially 
Saracen; yet a Christian religious guild could be 
founded there in 1048 (Vabularium Regice Cup. 
Panorm., p. 1). We have its Greek foundation deed. 
It would be rash to deny that traces of other dialects 
may not have lingered on; but Greek and Arabic were 
the two written tongues of Sicily when the Normans 
came. The Sicilian Saracens were hindered by their 
internal feuds from ever becoming a great power; but 
they stood high among Mohammedan nations. Their 
advance in civilization is shown by their position under 
the Normans, and above all by their admirable style 
of architecture (see PALERMO). Saracens are always 
called in for any special work of building or engineer- 
ing. They had a literature which Norman kings 
studied and promoted. The Normans in short came 
into the inheritance of the two most civilized nations 
of a time, and they allowed the two to flourish side 

y side, 

The most brilliant time for Sicily as a power in the 
world begins with the coming of the Nor- 
mans. Never before or after was the island 
so united or so independent. Some of the 
old tyrants had ruled out of Sicily; none had ruled 
over all Sicily. The Normans held all Sicily as the 
centre of a dominion which stretched far beyond it. 
The conquest was the work of one man, Count Roger 
of the house of Hanteville, brother of the more 
famous Robert Wiscard (Guiscard). That it took him 
thirty years was doubtless owing to his being often 
called off to help his brother in Italy and beyond Ha- 
dria. The conquests of the Normans in Italy and 
Sicily form part of one enterprise; but they altogether 
differ in character. In Italy they overthrew the By- 
zantine dominion ; their own rule was perhaps not 
worse ; but they were not deliverers. In Sicily they 
were everywhere welcomed by the Christians as de- 
liverers from infidel bondage. 

As in the Saracen conquest of Sicily, as in the By- 


Norman 
conquest, 


mediate occasion was given by a home traitor. Count 
Roger had already made a plundering attack, when 
Becumen of Catania, driven out by his brother, urged 
him to serious invasion. Messina was taken in 1060, 
and became for awhile the Norman eapital. The 
Christians everywhere welcomed the conqueror. But 
at Traina they presently changed their minds, and 
joined with the Saracens to besiege the count in their 
citadel. At Catania Becumen was set up again as 
Roger’s vassal, and he did good service till he was 
Roger soon began to fix his eye on the Sara- 
cen capital. Against that city he had Pisan help, as 
the inscription on the Pisan duomo witnesses (ctf. 
Geoff. Mal. ii. 34). But Palermo was not taken un- 
til 1071, and then only by the help of Duke Robert, 
who kept the prize to himself. Still its eap- a 
ture was the turning-point in the struggle. 
Taormina (‘Tauromenium) was won in 1078. Syracuse, 
under its emir Benarvet, held out stoutly. e won 
back Catania by the help of a Saracen to whom Roger 
had trusted the city, and whom he himself punished. 
Catania was won back by the count’s son Jordan. But 
progress was delayed by Jordan’s rebellion and by the 
absence of Roger in his brother’s wars. At last, in 
1085, Syracuse was won. Next year followed Girgenti 
and Castrogiovanni, whose chief became a Christian. 
Noto, the Saracen Rametta, held out till 1090. Then 
the whole island was won, and Roger completed his 
conquest by a successful expedition to Malta. 

Like the condition of the Greeks under the Sara- 
cens, so the condition of the Saracens under ~* 


the Normans differed in different places, As agp 
according to the circumstances of each con- “yan rule. 


quest. The Mohammedan religion was 
everywhere tolerated, in many places much more. But 
it would seem that, just as under the Moslem rule, 
conversions from Christianity to Islam were forbidden. 
On the other hand, conversions from Islam to Christian- 
ity were not always encouraged; Saracen troops were 
employed from the beginning, and Count Roger seems 
to have thought them more trustworthy when uncon- 
verted. At Palermo the capitulation secured to the 
Saracens the full enjoyment of their own laws; Gir- 
genti was long mainly Saracen ; in Val di Noto the 
Saracens kept towns and castles of their own. On the 
other hand, at Messina there were few or none, and 
we hear of both Saracen and Greek villains, the latter 
doubtless abiding as they were in Saracen times. But’ 
men of both races were trusted and favored according 
to their deserts. The ecclesiastical relations between 
Greeks and Latins are harder to trace. At the taking 
of Palermo the Greek bishop was restored; but his 
successors were Latins, and Latin prelates were placed 
in the bishoprics which Count Roger founded. Urban 
the Second visited Sicily to promote the union of the 
church, and he granted to the count those special ec-- 
clesiastical powers held by the counts and kings of 
Sicily as hereditary legates of the Holy See which grew 
into the famous Sicilian monarchy (Geoff. Mal., iv. 
29). But Greek worship went on; at Messina it lin- 


gered till the 14th and 15th centuries (Pirro, Sicilia 
Sacra, i. 420, 431, 449), as it has been since brought 
back by the Albanian colonists. But the Greeks of 
Sicily have long been united Greeks, admitting the 
authority of the see of Rome. é 

In its results the Norman conquest of gee ge 
or- 


Latin conquest far more thorough than that which 
been made by the Roman commonwealth. The - 
man princes protected all the races, creeds, and t 
of the island, Greek, Saracen, and Jew. But ne 
came to settle alongside of them, all of 
whom were Latin as far as their official 
speech was concerned. The Normans_ 
brought the French tongue with them; it 
remained the court speech during the 12th 
and Sicily was thrown open to alls P 
many of whom came from England. 1 


- 
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stant intercourse between the two great islands, both 
ruled by Norman kings, and many natives of England 
filled high places in Sicily. But French was only a 
language of society, not of business or literature. The 
languages of inscriptions and documents are Greek, 
Arabic, and Latin, in private writings sometimes He- 
brew. The kings Sidettand Greek and Arabic, and 
their deeds and works were commemorated in both 
tongues. Hence comes the fact, at first sight so 
strange, that Greek, Arabic, and French have all given 
way to a dialect of Italian. But the cause is not far 
to seek. The Norman conquest opened Sicily to set- 
tlers from Italy, above all from the Norman posses- 
sions in Italy. Under the name of Lombards they be- 
came an important, in some parts a dominant, element. 
=— Thus at Messina where we hear nothing of 
* Saracens, we hear much of the disputes be- 
tween Greeks and Lombards. The Lombards had 
hardly a distinct language to bring with them, At 
the time of the conquest, it was already found out 
that French had become a distinct speech from Latin ; 
Italian hardly was such. The Drake element, dur- 
ing the Norman reign, shows itself, not in whole doc- 
uments or inscriptions, but in occasional words and 
forms, as in some of the mosaics at Monreale. And 
if any element, Latin or akin to Latin, had lingered 
on through Byzantine or Saracen rule, it would of 
course be attracted to the new Latin element, and 
would help to strengthen it. It was this Lombard 
element that had the future before it. Greek and 
Arabie were antiquated, or at least isolated, in a land 
which Norman conquest had made part of Western 
Europe and Latin Christendom. They could grow 
only within the island; they could gain no strength 
from outside. Even the French element was in some 
sort isolated, and later events made it more so. But 
the Lombard element was constantly strengthened by 
settlement from outside. In the older Latin conquest, 
the Latin carried Greek with him, and the Greek ele- 
ment absorbed the Latin: Latin now held in western 
Europe the place which Greek had held there. Thus, 
in the face of Italian, both Greek and Arabic died out. 
Step by step, Christian Sicily became Latin in speech 
and in worship. But this was not till the Norman 
reigns were over. ‘Till the end of the 12th century 
Sicily was the one land where men of divers creeds and 
tongues could live side by side, each in his own way. 
ence came both the short-lived brilliancy of Sicily 
and its later decay. In Sicily there were many nations 
all feeeacted by the Sicilian king; but there was no 
Sicilian nation. Greek, Saracen, Norman, Lombard, 
and Jew could not be fused into one people; it was the 
boast of Sicily that each kept his laws and tongue 
undisturbed. Such a state of things could live on 
only under an enlightened despotism; the discordant 
elements could not join to work out really free and 
national institutions. Sicily had parliaments, and 
some constitutional principles were well understood. 
But they were assemblies of barons, or at most of 
barons and citizens; they could only have represented 
the Latin elements, Norman and Lombard in the island. 
The elder races, Greek and Saracen, stand outside the 
relations between the Latin king and his Latin sub- 
jects. Still, as long as Greek and Saracen were pro- 
tected and favored, so long was Sicily the most Eri 
— liant of European kingdoms. But its greatness had no 
- ground-work of national life; for lack of it the most 
“Frilliant of kingdoms presently sank below the level 
_ of other lands. 
Four generations only span the time from the birth 
_ of Count Roger, about 1030, to the death of the empe- 
ror Frederick the Second in 1250. Roger. great count 
was, at his death in 1101, succeeded by his 
1 young son Simon, and he in 1105 by the 
$1 second Roger, the first king. He inherited 
all Sicily, save half Palermo—the other half had been 
given up—and part of Calabria. The rest of Palermo 
soon granted; the Semitic capital became the 
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abiding head of Sicily. On the death of Duke William 
of Apulia, Roger gradually founded (1127-40) a great 
Italian dominion. ‘To the Apulian duchy he added 
(1136) the Norman principality of Capua, Naples 
(1138), the last aaeidenay of the Eastern empire in 
Italy, and (1140) the Abruzzi, an undoubted land of 
the Western empire, He thus formed a dominion 
which has been divided, united, and handed over from 
one prince to another, oftener than any other state in 
Europe, but whose frontier has hardly changed at all. 
In 1130 Roger was crowned at Palermo, by authority 
of the antipope Anacletus, taking the strange title of 
‘king of Sicily and Italy.’’ This, on his reconciliation 
with Pope Innocent the Second, he exchanged for 
‘*king of Sicily and of the duchy of Apulia and of the 
principality of Capua.’’ By virtue of the old relations 
between the popes and the Normans of Apulia, he 
held his kingdom in fief of the Holy See, a position 
which on the whole strengthened the royal power. 
But his power, like that of Dionysios and Agathokles, 
was felt in more distant regions. His admiral, George 
of Antioch, Greek by birth and creed, warred against 
the Eastern empire, won Corfu (Korypho; the name 
of Korkyra is forgotten) for a season, and carried off 
the silk-workers from Thebes and Peloponnesos_ to 
Sicily. But Manuel Komnenos. (Comnenus) ruled in 
the -East, and if Roger threatened Constantinople, 
Manuel threatened Sicily. In Africa the work of 
Agathokles was more than renewed; Mahadia and 
other points were won and kept as long as Roger lived. 
These exploits won him the name of the terror of 
Greeks and Saracens. To the Greeks and still more 
to the Saracens of his own island he was a protector 
and something more. 

Roger’s son William, surnamed the Bad, was 
crowned in his father’s lifetime in 1151, 
Roger died in 1154, and William’s sole 
reign lasted till 1166. It was a time of ~ 
domestic rebellions, chiefly against the king’s unpop- 
ular ministers, and it is further marked by the loss of 
Roger’s African conquests. After William the Bad 
came (1166-1189) his son William the Good. Unlike 
as were the two men in themselves, in their foreign 
policy they are hardly to be distinguished. The Bad 
William has a short quarrel with the pope ; otherwise 
Bad and Good alike appear as zealous supporters of 
Alexander the Third and as enemies of both empires. 
The Eastern warfare of the Good is stained by the 
frightful sack of Thessalonica; it is marked also by 
the formation of an Hastern state under Sicilian su- 
premacy (1186). Corfu, the possession of Agathokles 
and Roger, with Durazzo, Cephalonia, and Zante, was 
granted by William to his admiral Margarito with the 
strange title of king of the Epeirots. He founded 
a dynasty, though not of kings, in Cephalonia and 
Zante. Corfu and Durazzo were to be more closely 
connected with the Sicilian crown, 

The brightest days of Sicily ended with William the 
Good. His marriage with Joanna, daughter of Henry 
of Anjou and England, was childless, and William tried 
to procure the succession of his aunt Constance and her 
husband, King Henry the Sixth of Germany, son of 
the emperor Frederick the First. But the prospect 
of German rule was ig te and on William’s death 
the crown passed to Tancred, an_ ille- 
gitimate grandson of King Roger who 
figures in English histories in the story of Richard’s 
crusade. In 1191 Henry, now emperor, asserted his 
claims ; but, while Tanered lived he did little, in Sicily 
nothing, i pl imps “ the death of Tanered 
(1194) and the accession of his young son ,,, 
William the Third, the emperor came and basta re 
conquered Sicily and the Italian possessions, with an 
amount of cruelty which outdid any earlier war or 
revolution. First of four Western emperors who wore 
the Sicilian crown, Henry died in 1197, leaving the 
kingdom to his young son Frederick, heir of the Nor- 
man kings through his mother. 
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The great days of the Norman conquest and the 
Norman reigns have been worthily recorded by con- 
temporary historians. 
materials. The oldest is Aimé or Amato of Monte 
Cassino, who exists only in an Old-French translation. 
We have also for the Norman conquest the halting 
hexameters of William of Apulia, and for the German 
conquest the lively and partial verses of Peter of Eboli. 
Of prose writers we have Geoffrey Malaterra, Alex- 
ander abbot of Telesia, Romuald archbishop of Sa- 
lermo, Falco of Benevento, above all Hugo Falcandus, 
one of the very foremost of medizeval writers. Not 
one of these Latin writers was a native of the island, 
and we have no record from any native Greek. Occa- 
sional notices we of course have in the Byzantine 
writers, and Archbishop Eustathios’s account of the 
taking of Thessalonica is more than occasional. And 
the close connection between Sicily and England leads 
to many occasional references to Sicilian matters in 
English writers. 

The relations between the various races of the islands 
are most instructive. ‘The strong rule of Roger kept 
allin order. He called himself the defender of Chris- 
tians ; others, on account of his favor to the Saracens, 
spoke of him as a pagan. He certainly encouraged 
Saracen art and literature in every shape. His court 
was full of eunuchs, of whom we hear still more under 
William the Bad. Under William the Good the 
Saracens, without any actual oppression, seem to be 
losing their position. Hitherto they had been one 
element in the land, keeping their own civilization 
alongside of others. By a general outbreak on the 
death of William the Good. the Saracens, especially 
those of Palermo, were driven to take shelter in the 
mountains, where they sank into a wild people, some- 
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times holding points of the island against all rulers, 
sometimes taking military service under them. The 
Jews too begin to sink into bondmen. Sicily is ceas- 
ing to be the land of many nations living side by side 
on equal terms. 

The Germans who helped Henry to win the Sicilian 
did not become a new element in the 


crown 

Emperor —_ island, but only a source of confusion dur- 
reder- . ‘ : 3 4 

ick Tt ing the minority of his son. Frederick— 


presently to be the renowned emperor 
Frederick the Second, ‘‘ Fridericus stupor mundi et 
immutator mirabilis’’— was crowned at Palermo in 
1198; but the child, deprived of both parents, was 
held to be under the protection of his ur Pope Inno- 
cent the Third. During his minority the land was 
torn in pieces by turbulent nobles, revolted Saracens, 
German captains seeking settlements, the maritime 
cities of Italy and professed French deliverers. In 
1210 the emperor Otho the Fourth, who had over- 
run the continental dominions, threatened the island. 
In 1212, just when Frederick was reaching an age to 
be of use in his own kingdom, he was called away to 
dispute the crown of Germany and Rome with Otho. 
Hight years more of disorder followed ; in 1220 the 
emperor-king came back. He brought the Saracens 
of the mountains back again to a life in plains and cities, 
and presently planted a colony of them on the mainland 
at Nocera, when they became his most trusty soldiers. | 
His necessary absences from Sicily led to revolts. He 
came back in 1233 from his erusade to suppress a 
revolt of the eastern cities, which seem, like those of 
Italy, to have been aiming at republican independence. 
A Saracen revolt in 1243 is said to have been followed 
by a removal of the whole remnant to Nocera. Some 
however certainly stayed or came back ; but their day 
was over. 
- Under Frederick the Italian or Lombard element 
finally prevailed in Sicily. Of all his kingdoms Sicily 
was the best beloved. He spoke all its tongues ; he 
protected, as far as circumstances would allow, all its 
races. He legislated for all in the spirit of an en- 
lightened and equal despotism, jealous of all special 
privileges, whether of nobles, churches or cities. ‘The 
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heretic alone was persecuted; he was the domestic 
rebel of the church ; Saracen and Jew were entitled to 
the rights of foreigners. Yet Frederick, patron of 
Arabic learning, suspected even of Moslem belief, fails 
to check the decline of the Saracen element in Sicily. 
The Greek element has no such forces brought against 
it. It is still a chief tongue of the island, in which 
Frederick’s laws are put forth as well as in Latin. 
But it is clearly a declining element. Greek and Sara- 
cen were both becoming survivals in an island which 
was but one of the many kingdoms of its king. No 
wonder that the Italian element advanced at the cost 
of all others. Frederick chose it as the 

court speech of Sicily, and he made it more oe 
than a court speech, the speech of a new-born litera- 
ture. Sicily, strangely enough, became the cradle of 
Italian song. 

Two emperors had now held the Sicilian crown. On 
Frederick's death in 1250 the crown passed to his son 
Conrad, not emperor indeed, but king of the Romans. 
He was nominally succeeded by his son Conradin. The 
real ruler under both was Frederick's natural 45 peg 
son Manfred. In 1258, on a false rumor 25 weal 
of the death of Conradin, Manfred was himself 
crowned king at Palermo. He had to found the 
kingdom afresh. Pope Innocent the Fourth had 
crossed into Sicily to take advantage of the general 
discontent. The cities, whose growing liberties had 
been checked by Frederick’s legislation, strove for 

ractical, if not formal, independence, sometimes for 

ominion over their fellows. The 5th century B.C. 
seemed to have come back. Messina laid waste the 
lands of Taormina, because Taormina would not obey 
the bidding of Messina. Yet, among these and other 
elements of confusion, Manfred succeeded in settin 
up again the kingly power, first for his kinsmen an 
then for himself. fins reign continued that of his 
father, so far as a mere king could continue the reign 
of such an emperor. The king of Sicily was the first 
potentate of Italy, and came nearer than any prince 
since Louis the Beoind to the union of Italy under 
Italian rule. He sought dominion too beyond Hadria: 
Corfu, Durazzo and a strip of the Albanian coast 
became Sicilian possessions as the dowry of Man- 
fred’s Greek wife. But papal enmity was too much 
for him. His overlord claimed to dis of his 
crown, and hawked it about among the princes of the 
West. Edmund of England bore the Sicilian title for 
a moment. More came of the grant of Urban the 
Fourth (1264) to Charles, count of Anjou, and through 
his wife sovereign count of Provence. 

Charles, crowned by the pope in 1266, eee 
marched to take possession of his lord’s 
rant. Manfred was defeated and slain at Benevento. 

he whole Sicilian kingdom became the spoil of a 
stranger who was no deliverer to any class of its peo- 
ple. The island sank yet lower. Naples, not Palermo, 
was the head of the new power ; Sicily was again a 
1 ethine But a province Sicily had no mind to be. 

n the continental lands Charles founded a dynasty ; 
the island he lost after sixteen years. His rule was 
not merely the rule of a stranger king surrounded by 
stranger followers ; the degradation of the island was 
aggravated by gross oppression, grosser than in the 
continental lands. The continental lands submitted, 
with a few slight efforts at resistance. The final result 
of the Angevin conquest of Sicily was its separation 
9 _ ie Pe 2 

icilian feeling was first shown in the supp n 

to the luckless expedition of Conradin in eR C. 
ful executions in the island followed his fall. 
rights of the Swabian house were now held to 
Peter (Pedro), king of Aragon, husband 
daughter Gonstance. The connection with 
which has so deeply affected the whole later h 
Sicily, now begins. Charles held the Greek 
sions of Manfred and had designs both on E 
on Constantinople. The emperor Michael 
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and Peter of Aragon became allies against Charles; 
the famous John of Procida acted as an agent between 
them ; the costs of Charles’s Eastern warfare caused 
great discontent, especially in an island where some 
might still look to the Greek emperor as a natural de- 
liverer. Peter and Michael were doubtless watching 
the turn of things in Sicily ; but the tale of a long- 
hidden conspiracy between them and the whole Sicilian 
people has been set aside by Amari. ‘The actual out- 
break of 1282, the famous Sicilian Vespers, was stirred 
up by the wrongs of the moment. A gross case of in- 
1080-1735, Sult offered by a Frenchman to a Sicilian 
"woman led to the massacre at Palermo, and 
the like scenes followed elsewhere. ‘The strangers were 
eut off; Sicily was left to its own people. The towns 
and districts left without a ruler by no means designed 
to throw off the authority of the overlord ; they sought 
the good will of Pope Martin. But papal interests 
were on the side of Charles; and he went forth with 
oo blessing of the church to win back his lost king- 
om. 

Angevin oppression had brought together all Sicily 
in acommon cause. There was at last a Sicilian na- 
tion, a nation for a while capable of great deeds. 
Sicily now stands out as a main centre of European 
politics. But the land has lost its character; it is be- 
coming the plaything of powers, instead of the meet- 
ing place of nations. The tale, true or false, that 
Frenchmen and Provengals were known from the 
natives by being unable to frame the Italian sound of | 
e shows how thoroughly the Lombard tongue had | 
overcome the other tongues of the island. In Palermo, 
once a city of threefold speech, a Greek, a Saracen, a 
Norman, who clave to his own tongue must have died | 
with the strangers. 

Charles was now besieging Messina; Sicily seems to 
eter or have put on some approach to the form of 
Aragon, 2% federal commonwealth. Meanwhile Peter 
of Aragon was watching and preparing. 

He now declared himself. To all, except the citizens | 
of the great cities, a king would be acceptable ; Peter 
was chosen with little opposition in a parliament at 
Palermo, and a struggle of twenty-one years began, 
of which Charles and Peter saw only the first stage. 
Tn fact, after Peter had helped the Sicilians to relieve | 
Messina, he was very little in Sicily ; he had to defend | 
his kingdom of Aragon, which Pope Martin had 
granted to another French Charles. He was repre- 
sented by Queen Constance, and his great admiral 
Roger de Loria kept the war away from Sicily, waging 
it wholly in Italy, and making Charles, the son o 
King Charles, prisoner. In 1285 both the rival kings 
died. Charles had before his death been driven to 
make large legislative concessions to his subjects to 
stop the tendency shown, especially in Naples, to join 
the revolted Sicilians. By Peter's death Aragon and 
Sicily were separated ; his eldest son Alphonso took 
ae ragon, and his second son James_took 
. Sicily, which was to pass to the third son 

Frederick, if James died childless. James was crowned, 

and held his reforming parliament also. With the 

popes no terms could be made. Charles, released in 

1288 under a deceptive negotiation, was crowned king 

of Sicily by Honorius ; but he had much ado to defend 
his continental dominions against James and Roger. 

Tn 1291 James succeeded Alphonso in the kingdam of 
_ Aragon, and left Frederick not king, according to the 

entail, but only his lieutenant in Sicily. 

Frederick was the real restorer of Sicilian indepen- 
dence. He had come to the island so young that. he 
felt asa native. He defended the land stoutly, even 
inst his brother. Kor James presently played 
Sicily false. In 1295 he was reconciled to the church 
| released from all French claims on Aragon, and he 
"Frederick. bound himself to restore Sicily to Charles. 
aan But the Sicilians, with Frederick at their 
isowned the ment, and in 1296 Frederick 
s crowned king. He had to defend Sicily against 
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his brother and Roger de Loria, who forsook the cause, 
as did John of Procida. Hitherto the war had been 
waged on the mainland; now it was transferred to 
Sicily. King James besieged Syracuse as admiral of 
the Roman Church; Charles sent his son Robert in 
1299 as his lieutenant in Sicily, where he gained some 
successes, But in the same year the one great land 
battle of the war, that of Falconaria, was won for 
Sicily. The war, chiefly marked by another great 
siege of Messina, went on till 1302, when both sides 
were thoroughly weakened and eager for peace. By 
a treaty, confirmed by Pope Bonitace the next year, 
Frederick was acknowledged as king of Trinacria for 
life. He was to marry the daughter of the king 
of Sicily, to whom the island kingdom was to 
revert at his death. The terms were never meant to 
be ¢arried out. Frederick again took up the title of 
king of Sicily, and at his death in 1337 he was suc- 
ceeded by his son Peter. There were thus 
two Sicilian kingdoms and two kings of 
Sicily. The king of the mainland is often spoken of 
for convenience as king of Naples, but that deserip- 
tion was never borne-as a formal title save in the 16th 
century by Philip, king of England and Naples, and in 
the 19th by Joseph Bonaparte and Joachim Murat. 
The strict distinction was a he Sicily on this side 
the Pharos (of Messina) and Sicily beyond it. 

Thus the great island of the Mediterranean again 
became an independent power. And, as far as legis- 
lation could make it, Sicily became one of the freest 
countries in Europe. By the laws of Frederick parlia- 
ments were to be regularly held, and without their 
consent the king could not make war, peace, or alli- 
ance. The treaty of 1302 was not confirmed by par- . 
liament, and in 1337 parliament called Peter to the 
crown. But Sicily never rose to the greatness of its 
Greek or its Norman days, and its old character had 
passed away. Of Greeks and Saracens we now hear 
only as a degraded remnant, to be won over, if it may 
be, to the Western Church. The kingdom had no 
foreign possessions ; yet faint survivals of the days of 
Agathokles and Roger lingered on. The isle of Gerba 
aif the African coast was held for a short time, and 
traces of the connection with Greece went on in vari- 
ous shapes. If the kings of Sicily on this side the 
Pharos kept Corfu down to 1386, those beyond the 
Pharos became in 1311 overlords of Athers, when that 
duchy was seized by Catalan adventurers, disbanded 
after the wars of Sicily. In 1530 the Sicilian island 
of Malta became the shelter of the Knights of Saint 
John driven by the Turk from Rhodes, and Sicily has 
received several colonies of Christian Albanians, who 
have replaced Greek and Arabie by yet another tongue. 

There is no need to dwell at length on the Sicilian 
history of the last five hundred years. 


Peter. 


The descendants of Frederick did not form Seen 
a great dynasty. Under him and after him history. 


Sicily played a part in Italian affairs, in- 
vading and being invaded on behalf of the Ghibelline 
cause. But it was torn by dissensions between Spanish 
and Italian factions, and handed to and fro between 
one Spanish king and another. At last Ferdinand the 
Catholic (1479-1515), king by inheritance of Aragon 
and of Sicily beyond the ae conquered the conti- 
nental Sicily, and called himself king of the Two Sici- 
lies. Both were now ruled by Pp viceroys. In 
Charles the First (1516-1555)—Charles of Anjou is 
not reckoned—Sicily had a third imperial king, and_ 
once more became the starting-point for African war- 
fare. Philip, already king of Naples, became king of 
the Two Sicilies at the abdication of his father, and 
the*two crowns passed along with Castile and Aragon 
till the division of the Spanish dominions. Under the 
foreign rule the old laws were trampled, under foot. 
Three risings took place, that of Messina in 1672, with 
pretended French help, which led to deeper subjection. 
At the death of Charles the Second in 1700, Sicily ae- 
knowledged the French claimant Philip ; but the peace 
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of Utrecht made it the kingdom of Victor Amadeus 
of Savoy (1713-1720). He was crowned at Palermo ; 
but he had to withstand Spanish invasion, and to ex- 
change Sicily for the other insular crown of Sardinia. 
Both Sicilies now passed to the emperor Charles the 
Sixth, the fourth imperial king, who also is passed 
by in Sicilian reckoning. Charles the Third is the 
Spanish prince of the house of Bourbon who won both 
Sicilies from the Austrian and who was the last king 
crowned at Palermo (1735). 

* The wars of the French Revolution again parted the 
Two Sicilies. In 1798 Ferdinand the Fourth (1759- 
1825) withdrew to the island before the French armies. 
In 1805 he withdrew again, while Joseph Buonaparte 
and Joachim Murat reigned on the mainland as kings 
of Naples. Under the Bourbon rule, besides the com- 
mon grievances of both kingdoms, Sicily had s edially 
to complain of being treated as subordinate to aples. 
But from 1806 to 1815 Sicily, practically a separate 
kingdom under British protection, enjoyed a measure 
of well being such as it rad not had for some ages, and 
in 1812 a constitution was established. The European 
settlement of 1815 brought back the Bourbon to his 
continental kingdom. Ferdinand the First became a 
constitutional king over the United Kingdom of the 
Two Sicilies. This was equivalent to the suppression 
of the separate constitution of the island, and before 
long all constitutional order was trodden, under foot. 
In 1820, and also in 1836 under Francis the First, 
Sicily rose for freedom and separation. This last time 
the island was bound yet more firmly to continental 
rule. In the general stir of 1848 Sicily again pro- 
claimed her independence, and sought for herself a 
king in the house of Savoy. Again were the liberties 
of Sicily trodden under foot; and, in the last change 
of all, the deliverance wrought by Garibaldi in 1860, if 
not her liberties, her ancient memories were forgotten. 
Sicily became part of a free kingdom ; but her king 
does not bear her style, and he has not taken the crown 
of Roger. The very name of Sicily’ has been wiped 
out ; and the great island now counts only as seven 
provinces of an Italian kingdom. 


The literature bearing on Sicily, old and new, is endless. 
It is something for a land to have had part of its story told 
by Thucydides and another by Hugo Falecandus. Of modern 
books Holm’s Geschichte Siciliens im Alterthum (down to the 
accession of the second Hieron) is of great value. So are 
the works of Michele Amari for the Moslem occupation and 
the War of the Vespers. The old local historian Fazzello 
must not be passed by, nor the collections of Carusio, Pirro, 
and Giovanni, Buta history of Sicily and the cycles of its 
history from the beginning is still lacking. The writers on 
particular branches of the subject are infinite. Gally 
Knight’s Normans in Sicily has probably led many to their 
first thoughts on the subject; and, as a guide for the tray- 
eller, that of Gsel-fels can hardly be outdone. P ) 

E. A. F. 
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The island of Sicily (Ital. Sicilia) te to the 
sii estts kingdom of Italy, being separated from the 
~_ mainland only by the narrow (about 2 
miles wide) but deep Straits of Messina. _ It is nearly 
bisected by the meridian of 14° K., and by far the 
greater part lies to the south of 38° N. Its southern- 
most point, however, in 36° 40’ N. is 40’ to the north 
of Point Tarifa, the southernmost point of Spain and 
of the continent of Europe. In shape it is triangular, 
whence the ancient poetical name of Tirinacria, refer- 
ring to its three promontories of Pelorum (now Faro) 
in the northeast, Pachynum (now Passaro) in the 
southeast, and Lilybeum (now Boeo) in the west. 
Its area, exclusive of the adjacent small islands belong- 
ing to the compartimento, is, according to the recent 
cl amariageey calculation of the Military Geographical 

stitute of Italy, 9860 square miles,—considerably 


1 [For compartimento of Sicily, or official retention of the name 
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less than one-third of that of Ireland; that of the 
whole compartimento is 9935 square miles. 

The island occupies that part of the Mediterranean 
in which the shallowing of the waters divides 
that sea into two basins, and in which there eal peat = 
are numerous indications of frequent r 
changes in a recent geological period. The channel 
between Cape Bon in Tunis and the southwest of 
Sicily (a distance of 80 miles) is, on the whole, shal- 
lower than the Straits of Messina, being for the most 

art under 100 fathoms in depth, and exceeding 200 
fathoms only for a very short interval, while the 
Straits of Messina, which are at their narrowest part 
less than 2 miles in width, have almost everywhere a 
depth exceeding 150 fathoms. The geological structure 
in the neighborhood of this strait shows that the island 
must originally have been formed by arupture between 
it and the mainland, but that this rupture must have 
taken place at a period long antecedent to the advent 
of man, so that the name ‘Rhegium cannot be based 
even on the tradition of any such catastrophe. The 
mountain ‘range that runs out towards the northeast of 
Sicily is composed of crystalline rocks precisely similar 
to those forming the parallel range of Aspromonte in 
Calabria, but both of these are girt about by sedimen- 
tary strata belonging in part to an early Tertiary epoch. 
That a subsequent land connection took place, however, 
by the elevation of the sea-bed there is abundant 
evidence to show; and the occurrence of the remains 
of African Quaternary mammals, such as Elephas 
meridionalis, E. antiquus, Hippopotamus pentlandi, 
as well as of those of still living African forms, such 
as Elephas africanus and Hyena crocuta, makes it 
probable that there was a direct post-Tertiary connec- 
tion also with the African continent. 

The north coast is generally steep and cliffy and 
abundantly provided with good harbors, of an 
which that of Palermo is the finest. In ¥ 
the west and south the coast is‘for the most part flat, 
more regular in outline, and less favorable to shipping, 
while in the east, where the sea-bottom sinks septal 
down towards the eastern basin of the Mediterranean 
steep rocky coasts prevail, except opposite the plain o 
Catania. In the northern half of this coast the lava. 
streams of Mount Etna stand out for a distance of 
about 20 miles in a line of bold cliffs and promontories. 
At various points on the east, north west coasts 
there are evidences of a rise of the land having taken 
place within historical times, at Trapani on the west 
coast even within the 19th century. As in the rest of 
the Mediterranean tides are scarcely observable; but 
at several points on the west and south coasts a curious 
oscillation in the level of the waters, known to the 
natives as the marrobbio (or marobia), is sometimes 
noticed, and is said to be always preceded by certain 
atmospheric signs. This consists in a sudden rise of 
the sea-level, occasionally to the height of 3 feet, some- 
times occurring only once, sometimes repeated at in- 
tervals of a minute for two hours, or even, at Mazzara, 
where it is most frequently observed, for twenty-four 


hours together. : 
The surface of Sicily lies for the most part more 
— 


than 500 feet above the level of the sea. 
Caltanissetta, which occupies the middle 

point in elevation as well as in respect of geo; ical 
situation, stands 1900 feet above sea-level. Consid 
able mountains occur only in the north, where the 
lower slopes of all the heights form one continuous 
series of olive-yards and orangeries. Of the rest of 
the island the greater part forms a plateau varying i 
elevation and mostly covered with wheat-fiel 
only plain of any great extent is that of ©: 
watered by the Simeto, in the east; to the m 
this plain the active volcano of Erna (q.v.) ri 
an exceedingly gentle slope to the height of 1 
feet from a base 400 square miles in exter 

the highest elevation of the island. The stee 
narrow crystalline ridge which trends northeasty 
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GEOGRAPHY. | 


and is known to geographers by the name of the Pelo- 
ritan Mountains, does not reach 4000 feet. The 
Nebrodian Mountains, a limestone range connected 
-with the Peloritan range and having an east and west 
trend, rise to a somewhat greater height, and farther 
west, about the middle of the north coast, the Madonie 
(the only one of the groups mentioned which has a 


native name) culminate at the height of rtm | 6500 | test 
M ,of plants within historical times. 
| populated than any other large Mediterranean island, and 


feet. From the western end of the Nebrodian Moun- 
tains a lower range - some places under 1500 feet in 
height) winds on the whole southeastwards in the 
direction of Cape Passaro. With the exception of the 
Simeto, the principal perennial streams—the Salso, 
the Platani and the Belici—enter the sea on the south 
coast. 


Of the sedimentary rocks of Sicily none are earlier than 
the Secondary period, and of the older Sec- 
ondary, rocks there are only comparatively 
small fatches of Triassic and Jurassic age— 
most abundant in the west but also ovcurring on the flanks 
of the mountains in the northeast. Cretaceous rocks are 
very sparingly represented (in the southeast), and by far 
the greater part of the island is occupied by Tertiary (mainly 
Eocene and Miocene) limestones. The Nebrodian Moun- 
tains are mainly composed of compact limestones of Oligo- 
cene date, but are flanked by Eocene rocks including the 
nummulitic limestone. Quaternary deposits border many 
of the bays, and the plain of Catania is wholly covered with 
recent alluvium. Basalts and basaltic tufas border this 

lain on the south, as the ancient and modern lavas of 

na do on the north. 


Geology. 


The climate of Sicily resembles that of the other lands | 


in the extreme south of Europe. As regards 
Climate. temperature, it has the warm and equable char- 
acter which belongs to most of the Mediterra- 
nean region. At Palermo (where continuous observations 


have been made since 1791) the range of temperature be- 
tween the mean of the coldest and that of the hottest 
month is little greater than at Greenwich. The mean tem- 
perature of January (514° Fahr.) is nearly as high as that 
of October in the south of England, that of July (77° Fahr.) 
about 13° warmer than the corresponding month at Green- 
wich. During the whole period for which observations 
have been made the thermometer has never been observed 
to sink at Palermo below the freezing-point ; still frost does 
occur in the islands even on the low grounds, though never 
for more than a few hours. On the coast snow is seldom 
seen, but it does fall occasionally. On the Madonie it lies 
till June, on Etna till July. The annual rainfall except on 
the higher mountains does not reach 30 inches, and, as in 
other parts of the extreme south of Europe, it occurs 
chiefly in the winter months, while the three summer 
months (June, July, and August) are almost quite dry. 
During these months the whole rainfall does not exceed 2 
inches, except on the slopes of the mountains in the north- 
east. Hence most of the streams dry up in summer, The 
chief scourge is the sirocco, which is experienced in its 
most characteristic form on the north coast, as an oppres- 
‘sive, parching, hot, dry wind, blowing strongly and steadily 
the south, the atmosphere remaining through the 
ole period of its duration leaden-colored and hazy in 
consequence of the presence of immense quantities of red- 
dish dust. It, occurs most frequently in April, and then in 
ay and September, but no month is entirely free from it. 
ee days are the longest period for which it lasts. The 

®@ name is sometimes applied to a moist, and not very 
it, but yet oppressive, southeast wind which blows from 
to time on the east coast. Locally the salubrity of the 
e is seriously affected by the occurrence of malaria, 
ding which important evidence was furnished to a 
vernment commission of inquiry by oflicials of the 
an railways. From this it appears that the whole of 
northeast coast from Catania to Messina is perfectly 
from malaria, and so also is the line on the north coast 
Palermo to Termini; and, singularly enough, while 
parts of the low ground are free, malarial regions are 
ed upon in certain places as soon as the railway begins 
ascend to higher levels. Such is the case with the line 
ich crosses island from Termini to Girgenti ; and on 
line which ascends from Catania to Castrogiovanni it is 
d that the stations become more and more unhealthy 
e line ascends to Leonforte, and at that station so un- 
rare the nights that it is necessary to convey the 
nm bs by a ial train every evening to Castrogiovanni 
he height of more than 3000 feet), and to bring them 

k by another train in the morning. 
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SICILY. 


| distinguished. 
| sea-level, the upper limit of the members of the orange 
| tribe; the second ascends to about 3300 feet, the limit of the 
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but, comparing Sicily with other islands that have been 
long separated from the mainland, the number 
of endemic species is not great. The orders 
most abundantly represented are the Composite, 
Crucifere, Labiatx, Caryophyllacex, and Scrophulariacee. The 
Rosacex are also abundantly represented, and among them 
are numerous species of the rose. The general aspect of 
the vegetation of Sicily, however, has been greatly affected, 
as in other parts of the Mediterranean, by the introduction 
Being more deusely 


Flora. 


having its population dependent chiefly on the products of 
the soil, it is necessarily more extensively cultivated than 
any other of the larger islands referred to, and many of the 
objects of cultivation are not originally natives of the island. 
Not to mention the olive, which must have been intro- 
duced at a remote period, all the members of the orange 
tribe, the agave, and the prickly pear, as well as other 
plants highly characteristic of Sicilian scenery, have been 
introduced since the beginning of the Christian era. With 
respect to vegetation and cultivation three zones may be 
The first reaches to about 1600 feet above 


growth of wheat, the vine, and the hardier evergreens ; and 
the third, that of forests, reaches from about 3300 feet up- 
wards. But it is not merely height that determines the 
general character of the vegetation. The cultivated trees 
of Sicily mostly demand such an amount of moisture as can 
be obtained only on the mountain slopes, and it is worthy 
of notice that the structure of the mountains is peculiarly 
favorable to the supply of this want. The limestones of 
which they are mostly composed act like a sponge, absorb- 
ing the rain-water through their innumerable pores and 
fissures, and thus storing it up in the interior, afterwards 
to allow it to well forth in springs at various elevations 
lower down. In this way the irrigation which is absolutely 
indispensable for the members of the orange tribe during 
the dry season is greatly facilitated, and even those trees 
for which irrigation is not so indispensable receive a more 
ample supply of moisture during the rainy season. Hence 
it is that, while the plain of Catania is almost treeless and 
tree-cultivation is comparatively limited in the west and 
south, where the extent of land under 1600 feet is consid- 
erable, the whole of the north and northeast coast from the 
Bay of Castellamare round to Catania is an endless succes- 
sion of orchards, in which oranges, citrons, and lemons 
alternate with olives, almonds, pomegranates, figs, carob 
trees, pistachios, mulberries, and vines. Oranges are spe- 
cially important as an export crop, and the value of this 
product has enormously increased since steamers began to 
traverse the Mediterranean. Olives are even more exten- 
sively cultivated, but more for home consumption. The 
limit in height of the olive is about 2700 feet, and that of 
the vine about 3500. A considerable silk production de- 
pends on the cultivation of the mulberry in the neighbor- 
hood of Messina and Catania. One of the most striking 
features in the commerce of the island is the very large 
proportion of southern fruits sent to the United States, 
whence petroleum is chiefly imported. Among other trees 
and shrubs of importance may be mentioned the deep-rooted 
sumach, which is adapted to the driest regions, the manna 
ash (Fraxinus ornus), the American Opuntia vulgaris or 
prickly pear and the agave—the former of which yields a 
favorite article of diet with the natives, and both of which 
thrive on the driest soil—the date-palm, the plantain, vari- 
ous bamboos, cycads, and the dwarf-palm, the last of which 
grows in some parts of Sicily more profusely than anywhere 
else, and in the desolate region in the southwest yields 
almost the only vegetable product of importance. The 
Arundo Donax, the tallest of European grasses, is largely 
grown for vine-stakes. The forests on the higher slopes of 
the mountains are chiefly of oak, with which are associ- 
ated large numbers of the fruit-trees of central Europe, 
and on tna and the Madonie chestnuts. : 
Outside of the tree region wheat is by far the most im- 
portant product.- At the present day Sicily is 
still a rich granary, as it was in ancient times Cereals. 
when Greek colonies flourished in the south ; 
and east, and later under the supremacy of Rome. In all 
three-fourths of the cultivated surface are estimated to be 
covered with cereals, and it is the cultivation of wheat more 
particularly which determines in most places the character 
of the Sicilian landscape throughout the year. The maquis, 
or thick-leaved stunted evergreens, which on the other 
Mediterranean islands withstand this summer drought, 
have been almost banished from Sicily by the extent of the 
wheat cultivation. Oats and barley are also grown, but 
maize scarcely at all, for, being a summer crop, it is almost 


a of Sicily is remarkable for its wealth of species; | entirely excluded from cultivation by the extreme drought 
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Beans form in spring the chief food of the 
Flax is grown for its seed vsergae tule 
On the 


of that season. 
entire population. ¢ 
the Crocus sativus for the production of saffron. 


SICKINGEN. 


kingdom. In 1861 the total population was 2,392,414, and 
| in 1871 2,584,099. Thus the annual rate of increase was 
| 7.74 per thousand as against 6.91 for the whole kingdom ; 


plain of Catania cotton is grown along with wheat, and while between 1871 and 1881 the annual increase was at the 


among other sub-tropical products sugar (probably intro- 
duced by the Arabs about the 10th century) and tobacco are 
still of some importance; but the cultivation of rice has 
greatly declined, in consequence of its tendency to produce 
malaria, 

The native fauna of Sicily is similar to that of Southern 


Italy. Among domestic animals mules and asses are very | with 95,814. 


important as beastsof burden. At the enumeration of 10th 
January, 1876, mules numbered in Sicily 112,115, out of a 
total of 293,868 belonging to the kingdom of Italy; the 
number of asses at the same date was 82,702 out of a total 
of 674,246 in the kingdom. The horses, sheep, and cattle 
are all of indifferent quality. Tunny and sardine fisheries 
are carried on round the coasts. r } 
Manufacturing industry is little developed in the island, 
and besides agriculture mining is the only im- 
portant occupation of the people. The chief 


ii mineral is sulphur, Sicilian sulphur being in- 
mining. deed the most valuable mineral product of 


Italy. There are about 300 mines in operation 
in the provinces of Girgenti, Caltanissetta, Catania, and 
Palermo, employing about 27,000 people. The sulphur is 
found in a particular formation of the Upper Miocene, and 
is separated from the ore by fusion in a primitive kind of 
furnace called calcaroni, in most of which part of the sul- 
phur is used as fuel. With the exception of a small quan- 
tity, which is used in the island for the vineyards, all the 
sulphur is exported, chiefly to England, France, Belgium, 
and the United States, and the production goes on increas- 
ing, notwithstanding the lowering of the price, due to the 
extraction of sulphur from iron pyrites obtained elsewhere. 
Before 1860 the annual production did not exceed 150,000 
tons, while in 1880 it exceeded 300,000 tons, and in 1884 
almost reached 400,000 tons. It is estimated that at least 
50,000,000 tons are still available in the island. Besides 
sulphur, rock salt, the annual production of which is about 
3000 tons, is the only important mineral product of the 
island; but not less than 170,000 tons of bay salt are made 
in the salt-pans of Trapani and other parts of the west 
coast. The rock salt is principally excavated near Racal- 


muto, Casteltermini, and Trabona. — : 

The compartimento of Sicily is divided into seven prov- 
Administra- inces, the area and population of which are 
tive divi- 
sions. 


given in the following table: 


No 

Area in Rees Pop. per 
Provinces. | 4. miles, fae Pop. 1881. | gq) ai - 
Caltanissetta. 1270 28 266,379 210 
Catania......... 1924 63 563.457 292 
Girgenti........ 1165 41 312,487 268 
Messina........ 1246 97 460,924 370 
Palermo ....... 1985 76 699,151 352 
Syracuse....... 1439 32 341,526@ 237 
Trapani:....... 929 20 283,97 305 


The areas here given are those of Strelbitsky for 1881, these 
giving a total which agrees better than the old official figures 
with the total calculated by the Military Geographical In- 
stitute, which has not yet made any calculations for the 


individual provinces. The voleanie Lipari or A®éolian 
Islands to the north of Sicily are included in the province 
of Messina; the island of Ustica to the northwest in that 
of Palermo; the Aigadic group (Lat. Insule Algates), con- 
sisting of a number of limestone islands in the west, in that 
of Trapani, from which the nearest is separated by a chan- 
nel-‘not more than nine fathoms in depth; and to the same 
province belongs also Pantelleria, midway between Sicily 
and Africa. - 
The prosperity of the island, due chiefly to the stimulation 
of the cultivation of southern fruits by the ex- 
Population. tension of commerce in recent years, is shown 
by the fact that since 1861 the population has 
increased more rapidly than that of any other part of the 


SICKINGEN, Franz von (1481-1523) a powerful 
German baron, was born at Sickingen, Baden, the 
castle of his family, on Ist March, 1481. He was the 

test of those Rhenish knights who held their lands 
immediately of the emperor, and was much esteemed 


rate of 12.62 per thousand for Sicily as against 6.02 for the 
| whole kingdom. The number of emigrants is small. In 
| 1582 the number of emigrants proper (those who declared 
their intention of remaining out of the country for more 
than one year) was 2261 out of 65,748 for the whole king- 
dom, that of the temporary emigrants 954 as compared 
The population, which in consequence of the chequered 
history of the island is necessarily a very mixed one, is said - 
to be on the whole well disposed and industrious. The law- 
lessness indicated by the continued existence of the secret 
society called the Mafia, which, like the Camorra of the Nea- 
politan provinces of the mainland, overrides the law in 
taking vengeance on those who have rendered themselves 
obnoxious to it, is a relic of former misrule, and is dimin- 
ishing under the present Government. The condition of 
the peasantry still shows some of the injurious results of 
Spanish rule, under which the feudal system was introduced 
in its worst form, The nobles, who then acquired large 
landed properties, collected their serfs or retainers round 
their own castles, so that a number of considerable towns 
grew up, and the country districts were to a large extent 
deserted. The cultivators of the soil had often to walk 10 
or 12 miles from their homes to their fields. It is chiefly 
from this cause that even at the present day the people of 
the island are mainly congregated in towns containing not 
less than 5000 inhabitants each. The three principal towns 
of Sicily and the chief seats of its foreign commerce are 
Palermo (population, with suburbs, 244,991 in 1881), Catania, 
(100,417), and Messina (81,049), and the next in size are 
Marsala (40,251), Acireale (38,547), Trapani (38,231; the 


headquarters of the coral-fishers of Italy), Caltanissetta 
(25,027), Syracuse (23,507), Sciacea (22,195), Girgenti (20,008; 
the centre of the trade in sulphur), Castrogiovanni (18,981), 
Licata (17,565), Terranova (17,173). ; 

The backward state of education is another consequence 
of former misrule. In 1881 61.59 per cent ‘of 
the inhabitants above twelve years of age were Education. 
still unable to read and write (analfabeti), and 
in 1880-81 the number of pupils in the elementary public 
schools was only 101,724, or nearly 1 in 29 of the whole 
population, as against about 1 in 15 for the whole kingdom. 
Here, however, as in other parts of Italy, improvement is 
going on in this respect, for the percentage of the people of 
Sicily above twelve years old unable to read and write was 
67.59 in 1871 and 73,12 in 1861. 

The system of roads and railways is still defective. One 
line of railway proceeds along the east coast 
from Messina to Syracuse, anda branch ascends Communi- 
from it to join one of the lines which cross the . cation. 
middle of the island from north to south. Of 
these there are two,—one from Licata and one from Porto 
Empedocle, both on the south coast; these lines meet before 
touching the north coast a little to the east of Termini; 
thence the railway proceeds along the north coast to Palermo 
and Castellamare, whence it recrosses the island again to 
Mazzara, and afterwards follows the west coast northwards 
to Trapani. A project is now (1886) entertained for the con- 
nection of the railways of Sicily with those of the mainland 
by a tunnel under the Straits of Messina. . a 


See W. H. Smyth, Sicily and its Islands, London, re Theo, 


7 ya com: 


er, 


“Schizzo Geologico dello Stretto di Messina colla 
Correnti Marine,” in the Bolletino del R. Comitato ¢ 
13th year, Rome, 1882. epee the mineral 
vol. of I Tesori sotterranei dell’ Italia by W, Jervis, 
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by Maximilian I. and by Charles V., to. 
he rendered good service ce war. 

of imperial councillor and chamber! 
fame as a protector of the poor and 
In 1517 he was put under the ban of 


SICKLE— 


consequence of a war with the imperial city of Worms. | 


Afterwards he carried on wars with the duke of Lor- 
raine, the imperial city of Metz, the landgrave Philip 
of Hesse, and Duke Ulrich, of Wiirtemberg. 
short time he was disposed to serve Francis I. of France, 
from whom he received a pension ; but in the impe- 
rial election of 1519 Sickingen exercised his influence 
on behalf of Charles V., and in 1521 he took a prom- 
inent part, with the count of Nassau, in the war with 
France. In 1522 an assembly at Landau elected him 
head of the confederation of Rhenish and Swabian 
barons. _ He was an enthusiastic adherent of the Hu- 
manists and Reformers, and when Luther seemed to 
be in danger offered to provide for him a place of safety. 
Through the influence of Ulrich von Hutten, Sickingen 
formed a vast scheme for the overthrow of the spir- 
itual and temporal princes, his intention being that all 
Germany. should be brought into immediate subjec- 
tion to the emperor. He was so opular among the 
landsknechte or mercenary foot eliters of the time 
that he had no difficulty in bringing together a powerful 
army; and in September, 1522, he began the war by 
attacking the archbishop of Treves. Much alarm was 
excited by this sudden movement, and the landgrave 
Philip and the palsgrave Louis hastened to the aid of 
the besieged prelate, and compelled Sickingen to with- 
draw from Treves. He had hoped thatthe barons, the 
ty: and the cities would rise in support of his 
esigns, but in this expectation he was disappointed. 
Fortress after fortress was taken from him, and. at last, 
in April, 1523, he was besieged in the tower of Land- 
stuhl near Kaiserslautern. During the bombardment 
he was mortally wounded, and on 7th May, 1523, he 
died, having capitulated almost immediately before. 
With his defeat and death the Barons’ War came to 
an end. His son was made a count of the empire 
(Reichsfreiherr) by Maximilian I1., and a descendant 
was raised in 1773 by Joseph II. to the rank of 
_ Reichsgraf. One line of the family continued to pos- 
sess immediate estates in the lordship of Landstuhl 
down to 1803. 

SICKLE. See Scyrue. 

SICYON was a city in the east of Achaia, Greece, 
about 2 miles inland from the Corinthian Gulf, situated 
on and below a hill in the angle formed by the conflu- 

ence of the rivers Asopus and Helisson; the site is 
| now occupied by the 3 ee of Vasilika. It possessed 
a harbor on the coast round which was a well-fortified 
town, which was almost a suburb of the main city 
(Scxvoviov Ayuhv), The ancient and native form of the 
name was Xexvdv, The earliest inhabitants were 
Tonians; but it was conquered by the Dorian invaders 
of Argolis, who extended their dominion over Corinth, 
Sieyon, and the whole valley of the Asopus. Phaleces, 
son of the first Dorian king of Argos, Temenus, was 
mic to have been the conqueror of Sicyon and founder 
oixorhic) of the Dorian city, which, like Corinth, 
probably continued for a soa time subject to the 
powe kings of Argos. e population of the 
an Sicyon was divided into four tribes; the Dorian 
nquerors constituted three—viz., the usual Dorian 
s Hylleis, Dymanes, and Pamphyli—and a part 
the pre-Dorian population constituted the fourth 
», Which see allo Agialeis. (Previous to the 
conquest the city bore, according to Strabo, 
name 7 
rest of the ancient pop 


| 
} 


tion were reduced to the 
of serfs, called xarwvaxopdpor or xopvvnddpor, whose 
ion was similar to that of the Helots in Sparta. 
n most of the cities of Greece, the conflict between 
aristocracy and the commons, who were superior 
amber but inferior in organization, in education, 
in power, resulted in the rise of a dynasty of 
s, the Orthagoridze, who destroyed the rule of 
rian oligarchy and reigned in Sicyon for a cen- 
: about 665 B.c. Under the strong hand of 
€ Sicyon attained great wealth. Lying 
ar the great commercial centre Corinth, aud possess- 
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iali, or according to Pausanias, Adgialeia. ) 
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ing a harbor, it shared in the immense development of 
trade with the Italian peninsula which took place in 
the 8th and 7th centuries. Its marine was consider- 
able, though apparently never of the first rank; at a 
later time it sent fifteen triremes to fight against the 
Persians at Salamis. The bronze work of Sicyon was 
renowned, as Strabo mentions; and we may gain some 
conception of its style from some of the bronzes found 
at Olympia, which have probably been fabricated either 
at Sicyon or in the closely connected workshops of 
Argos. The Deedalid sculptors Dipcenus and Sceyllis 
from Crete settled in Sicyon about the beginning of 
the 6th century, and gave the first impulse to a school 
of art, working mainly in bronze or in wood covered 
with bronze, which lasted for some generations at 
Sicyon, Corinth, and Argos, and played a very promi- 
nent part in the development of Greek art. The early 
bronze work of the Biever Beate workshops in all 
probability formed the model after which the Hesiodic 
description of the Shield of Hercules was composed 
by a poet of the 7th century. The fame of Sicyonian 
bronze work gave rise to the epithet TeAyeia, which 
was sometimes applied to the city. Terra-cotta vases 
which have been fabricated at Sicyon are found in 
Etruria, whither they were exported in the Italian 
trade. They closely resemble in style the vases of 
Corinth, from which they are distinguished by the 
peculiar form of the letter epsilon in the inscriptions 
painted on them, and they usually belong to the 6th 
century. The market-gardens of the fertile Asopus 
valley supplied the populous Oorinth with fruit and 
vegetables. At least in later times the fine shoes made 
in Sicyon were widely used in Greece. In the 4th cen- 
tury Sicyon continued to be one of the foremost states 
in an artistic point of view. The Sicyonian school of 
painting was founded by Eupompus, and some of the 
greatest foreign artists, such as Pamphilus and Apelles, 
studied in it. , Lysippus also, who gave a new impulse 
and tone to Greek sculpture, was a native of Sicyon. 


In the dynasty of the Orthagorid Andreas began to reign 
about 665, his son Myron before 648; of Aristonymus, son 
of Myron, nothing is known; Myron II., son of Aristony- 
mus, reigned seven years; Isodamus, brother and murderer 
of Myron II., reigned a short time, and about 596 was re- 
placed by his younger brother Clisthenes, who ruled till 
about 565. The dynasty ended with Clisthenes, who had 
no son; but his institutions continued in force for sixty 
years longer, until Sicyon came under the influence of the 
Peloponnesian confederacy, in which the Dorian Sparta 
was the chief power. The policy of the Orthagoride had 
always been strongly anti-Dorian, and under the Dorian 
reaction the most unfavorable color was given to their 
actions; hence grew the extremely unpleasant picture of 
them in the pages of Herodotus, who gives the current 
Peloponnesian accounts of the 5th century. These accounts 
are contradicted by the long rule of the dynasty and the 
permanence of their policy after their extinction. Myron 
I. won a chariot-race at Olympia in 648, and dedicated a 
bronze 04dayos (probably a large chest or vatcxos covered 
with bronze), with an inscription, which Pausanias saw in 
the Olympian treasury of the Sicyonians. The building of 
this treasury is ascribed to him by Pausanias, but excaya- 
tion has shown that the building is not earlier than 500; it 
consists of a simple cella with a pronaos in antis, and is built 
of Sicyonian stones, cut and numbered at Sicyon, and thence 
transported by water to Olympia. Clisthenes was the most 
powerful and famous of the Sicyonian despots, and he con- 
tinued the anti-Dorian policy of his predecessors; but, as 
we have seen, it is impossible to trust the details of his 
action as given by Herodotus (v. #7). He is said to have — 
forbidden the rhapsodists to recite the epics in which the 
fame of Dorian heroes was sung, and to have encouraged 
the worship of Dionysus, a non-Dorian deity. Another 
object of his policy was to secure the favor of the Delphian 
oracle, and he used all his power in the Sacred War on the 
side of Delphi against Crissa (590 B.c.). He won a victory 
in the chariot-race at Delphi in 582. Clisthenes had ro 
son, and he desired to obtain the noblest of the Greeks as a 
husband for his daughter Agariste. Thestory of the wooing 
of Agariste as it was current in Athens, probably in poetic 

_form, has been preserved by Herodotus. Clisthenes, when 
declared victor at the Olympian games (572 or 568), invited 
the best of the Greeks to Sicyon, Twelve representatives 
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from all parts of Greece (whose names are chosen by the 
poet with little regard to chronological possibility) assem~- 
bled there and spent a year as guests of Clisthenes. First 
among them all were two Athenians, one of whom, Megacles 
the Alemmonid, was at last preferred to his rival Hippo- 
clides; and the careless remark of the latter, “ Hippoclides 
cares not,” became proverbial. Megacles and Agariste were 
parents of Clisthenes, who became famous after 510 as the 
second founder of the Athenian democracy, and their grand- 
daughter Agariste was mother of the still more famous 
Pericles. When Sicyon again came under the Dorian in- 
fluence shortly before 500, the oligarchical form of gov- 
ernment was reintroduced and lasted till about 369, when 
the democracy was again established; but its form was used 
by Euphron to exercise his own power, and after him a 
series of tyrants ruled the city, till in 251 Aratus reintro- 
duced the democratic government and Sicyon joined the 
Achwan league. Under the Roman rule Sicyon profited by 
the destruction of Corinth in 146 B.c.; it received part of 
the Corinthian territory together with the presidency of 
the Isthmian games. But it sank into decay as Corinth 
revived, and was almost depopulated when Pausanias 
visited it in the 2d century after Christ. Among the 
bishoprics of the Byzantine time New Sicyon occurs regu- 
larly ; it is probable that this was a town on a new site 
near the old city. (W. M. RA.) 


SIDDONS, Saran (1755-1831),. English actress’ 
was the eldest of twelve children of Roger Kemble’ 
the manager of a company of strolling players, and 
his wife Sarah Ward, and was born in the ‘‘Shoulder 
of Mutton” public-house, Brecon, Wales, 5th July, 
1755. Through the special care of her mother in 
sending her to the schools in the towns where the com- 
pany played she received a remarkably good education, 
although she was accustomed to make ine appearance 
on the stage while still a mere child. She became at- 
tached to William Siddons, an actor of the company ; 
but this was discountenanced by her parents, who 
wished her to accept the offer of a squire. Siddons 
was dismissed from the company, and she was sent to a 
situation as lady’s maid in Warwickshireg at last, how- 
ever, the necessary consent was obtained and the mar- 
riage took place at Trinity Church, Coventry, on 26th 
November, 1773. It was while playing at Cheltenham 
in the following year that Mrs. Siddons met with the 
earliest decided recognition of her great powers as an 
actress, when by her representation of Belvidera in 
Venice Preserved she moved to tears a party of ‘‘ people 
of quality’? who had come to ‘‘scoff.’”’ Her merits 
were made known by them to Garrick, who sent his 
deputy to Cheltenham to report regarding her abilities, 
the result being that she was engaged to appear at Drury 
Lane at a salary of £5 [$24.30] a week. Owing to 
inexperience as well as other circumstances, her first 
appearances as Portia and in other parts were unfor- 
tunate, and when, after playing with success in Bir- 
mingham, she was about to return to town she received 
anote from the manager of Drury Lane stating that 
her services would not be required. Thus, in her own 
words, ‘‘banished from Drury Lane as a worthless 
candidate for fame and fortune,” she again in the be- 
ginning of 1777 went ‘‘on the circuit’ in the prov- 
inces. After a very successful engagement at Bath 
from 1778 to 1782, she again accepted an offer from 
‘Drury Lane, when her appearance in Southerne’s 
Isabella was one continued triumph, only equalled in 
the history of the English stage by that of Garrick’s 
first night at Drury Lane in 1741 and that of Edmund 
Kean’s in 1814. In her earlier years it was in scenes 
of a tender and melting character that she exercised 
the strongest sway over an audience ; but in the per- 
formance of Lady Macbeth, in which she appeared 
February, 1785, it was the grandeur of her exhibition 
of the more terrible passions as related to one awful 
‘ef ew that held them spellbound. In Lady Mac- 
eth she found the highest and best scope for her gifts. 
It fitted her as no other character did, and as perhaps 
it will never fit another actress. Her extraordinary 
and peculiar physical endowments—tall and striking 
figure, brilliant beauty, powerfully expressive eyes, 
and solemn dignity of demeanor—enabled her to con- 
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fer a weird majesty on the character which inexpressi- 
bly heightened the tragic awe surrounding her fate. 
After Lady Macbeth she played Desdemona, Rosalind, 
and Ophelia, all with great success; but it was in 
Queen Catherine—which she first played on her 
brother’s spectacular revival of Henry VILL. in 1788— 
that she discovered a part almost as well adapted to 
her peculiar powers as that of Lady Macbeth. In her 
early life she had attempted comedy, but her gifts in 
this respect were very limited. It was of course in- 
evitable that comparisons should be made between 
her and her only compeer Rachel, who undoubtedly 
excelled her in intensity and the portrayal of fierce 

assion, but was a less finished artist and lacked Mrs. 
Biddook's dignity and pathos. Though Mrs. Siddons’s 
minute and systematic study perhaps gave a certain 
amount of stiffness to her representations, it conferred 
on them a symmetry and proportion to which Rachel 
never attained. Mrs. Siddons formally retired from 
the stage 29th June, 1812, but occasionally appeared 
on special occasions even when advanced in years. In 
private life she enjoyed the friendship and respect of 
a wide circle, including many of the most eminent 
persons of her time. She died at London on 8th June, 
1831. 


See Thomas Campbell, Life of Mrs. Siddons (2 vols., 1834) ; 
Fitzgerald, The Kembles (3 vols., 1871); and Frances Ann 
Kemble, Records of a Girlhood (3 vols., 1878). 


SIDI-BEL-ABBES, chief town of an_arrondisse- 
ment in the department of Oran, Algeria, lies 48 miles 
by rail to the south of that town, at an elevation of 
1552 feet above sea-level, on the right bank of the 
Mekerra Csaba the Sig), and surrounded by a” 

lain which is dominated by the esearpments of Mount 

essala. The town, encircled by a crenellated and 
bastioned wall with a fosse, is traversed from east to 
west and from north to south by two wide streets 
shaded by plane trees; the gates are four in number, 
named from Oran, Daia, Mascara, and Tlemcen re- 
spectively. There are numerous fountains fed from 
the Mekerra. The civil and military quarters of the 
town are quite distinct from one another. The popu- 
lation of Sidi-bel-Abbés in 1881 was 13,298, or, includ- 
ing the commune, 16,840; the Spanish considerably 
preponderates over the French element. The town, 
which is of quite recent origin, derives its name from 
a chapel, near which a redoubt was constructed by 
General Bedeau in 1843. The surrounding country is 
healthy, fertile, and populous. 

SIDMOUTH, Viscount. See AppInaTON, HENRY. 

SIDNEY, or Sypney, ALGERNON (1622-1683), 
was the second son of Robert, second earl of Leicester. 
and of Dorothy Percy, daughter of Henry, earl of 
Northumberland, and was born at Penshurst, Kent, 
in 1622. As a boy he showed much talent, which 
was carefully trained under his father’s eye. in 1632 
with his elder brother ‘he accompanied his father on 
his mission as ambassador extraordinary to Christian 
IV. of Denmark, whom he saw at Rendsht In 
May, 1636, Sidney went with his father to Paris, 
where he became a general favorite, and from there 
to Rome. In October, 1641, he was given a road in 


his father’s regiment in Ireland, of which h ther, 
Lord Lisle, was in command. In August, 1643, the 
brothers returned to England. At Chester their horse 
were taken by the Royalists, whereupon they again 
put out to sea and landed at Liverpool. Her 
were detained by the Pl 
and by: them sent yp to London for safe 
Whether this was intended by Sidney or 
tain that from this time he ardently attach 
the Parliamentary cause. On 10t 
was made captain of horse in Manchester 
der the Eastern Association. He was 
wards made lieutenant-colonel, and_che 
Marston. M 
where he was wounded and rescued ¥ 
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On 2d April, 1645, he was given the command of a 
cavalry regiment in Cromwell's division of Fairfax’s 
army, Was appointed governor of Chichester on 10th 
May, and in December was returned to parliament for 
Cardiff. In July, 1646, his regiment was ordered to 
Ireland, and he was made lieutenant-general of horse 
in that kingdom and governor of Dublin. Leaving 
-London on Ist February, 1647, Sidney arrived at Cork 
on the 22d. He was soon Ne April), however, re- 
called by a resolution of the House passed through the 
interest of Lord Inchiquin. On 7th May he received 
the thanks of the House of Commons. On 13th 
October, 1648, he was made lieutenant of Dover castle, 
of which he had previously been appointed governor. 
He was at this time identified with the Independents 
as opposed tothe Presbyterian party. He was nomi- 
nated one of the commissioners to try Charles I., but 
took no part in the trial, retiring to Penshurst until 
sentence was pronounced. That Sidney approved of 
the trial, though not of the sentence, there can, how- 
ever, be little doubt, for in Copenhagen he publicl 
and vigorously expressed his concurrence. bn 15t 
May, 1649, he was a member of the committee for 
settling the succession and for regulating the election 
of future parliaments. Sidney lost the governorship 
of Dover, however, in March, 1651, in consequence, 
gg! of a quarrel with his officers. e then 
went. to he Hague, where he quarrelled with Lord 
Oxford at play, and a duel was only prevented by 
their friends. He returned to England in the autumn, 
and henceforward took an active Sart in parliamentary 
work. On 25th November Sidney was elected on the 
eouncil of state and was evidently greatly considered. 
In the usurpation of Cromwell, however, he utterly 
refused all concurrence, nor would he leave his place 
in parliament except by force when Cromwell dis- 
persed it on 19th’ April, 1653. He immediately re- 
tired to Penshurst, where he was concerned chiefly 
with family affairs. In 1654 he again went to The 
Hague, and there became closely acquainted with De 
Witt. On his return he kept entirely aloof from pub- 
lic affairs, and it is to this period that the Essay on 
is ascribed. 
Upon the restoration of the Long Parliament, 7th 
May, 1659, Sydney again took his seat, and was placed 
on the council of state. He showed himself in this 
office especially anxious that the military power should 
be duly subordinated to the civil. On 5th June, he 
was appointed one of three commissioners to mediate 
for a peace between Denmark supported by Holland 
and Sweden. He was probably intended to watch the 
conduct of Montague, who was in command of the 
Baltic squadron. Of his character we have an inter- 
oe eee from Whitelocke, who refused to accom- 
pany him on the ground of his ‘‘ overruling temper 
and height.’’ Upon the conclusion of the treaty he 
went to Stockholm as plenipotentiary; and in both 
capacities he behaved with resolution and address. 
en the restoration of Charles IT. took place Sidney 
left Sweden, 28th June, 1660, bringing with him from 
the king of Sweden a rich present in testimony of the 
estimation in which he was held. Sidney went first to 
Copenhagen, and then, being doubtful of his recep- 
~ tion by the English court, settled at Hamburg. From 
there he wrote a celebrated letter vindicating his con- 
will be found in the Somers 7racts. He 
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September, where his portrait was painted by Van 
Egmondt; it is now at Penshurst. He had thoughts 
of joining the imperial service, and offered to transport 
from England a body of the old Commonwealth men ; 
but this was refused by the English court. It is stated 
that the enmity against him was so great that now, as 
on other oceasions, attempts were made to assassinate 
him. On the breaking out of the Dutch war Sidney, 
who was at The Hague, urged an invasion of Eng- 
land, and shortly afterwards went to Paris, where he 
offered to raise a rebellion in England on receipt of 
100,000 crowns [# 21,500]. Unable, however, to come 
to terms with the French Government, he once:more 
went into retirement in 1666,—this time to the south 
of France. In August, 1670, he was again in Paris, 
and Arlington proposed that he should receive a pen- 
sion from Louis; Charles IT. agreed, but insisted that 
Sidney should return to Languedoc. In illustration 
of his austere principles it is related that, Louis 
having taken a fancy to a horse belonging to him and 
insisting on possessing it, Sidney shot the animal 
which, be sas ‘*was born a free creature, had serve 
a free man, and should not be mastered by a king of 
slaves.’’ His father was now very ill, and after much 
difficulty Sidney obtained leave to come to England in 
the autumn of 1677. Lord Leicester died in Novem- 
ber; and legal business connected with other portions 
of the succession detained Sidney from returning to 
France as he hadintended. He soon became involved 
in political intrigue, joining, in general, the country 
party, and holding close communication with Barillon, 
the French ambassador. In the beginning of 1679 he 
stood for Guildford, and was warmly supported by 
William Penn, with whom he had long been intimate, 
and to whom he afforded assistance in drawing up the 
constitution of Pennsylvania. He was defeated by 
court influence, and his petition to the House, com- 
laining of an undue return, never came to a decision. 
is Letters to Henry Savile, written at this period, are 
of great interest. He was in Paris, apparently only 
for a short while, in November, 1679. _Into the prose- 
cution of the Popish Plot Sidney threw himself warmly, 
and was among those who looked to Monmouth, rather 
than to Orange, to take the place of James in the suc- 
cession, though he afterwards disclaimed all interest 
in such a question. He now stood for Bramber (Sus- 
sex), again with Penn’s support, and a double return 
was made, He is reported on 10th August, 1679, as 
being elected for Amersham (Buckin ham) with Sir 
Roger Hill. When parliament met, however, in Oc- 
tober, 1680, his election was declared void. But now 
under the idea that an alliance between Charles an 
Orange would be more hostile to English liberty than 
would the progress of the French arms, he acted with 
Barillon in influencing members of parliament in this 
sense, and is twice mentioned as receiving the sum of 
500 guineas [$2,551.50] from the ambassador. Of this 
there is no actual proof, and it is quite possible that 
Barillon entered sums in his accounts with Louis which 
he never paid away. In any case it 18 to’ be remem- 
bered that Sidney is not —- with eur d money 
for advocating opinions which he did not enthusiasti- 
eally hold. ; ; L 
Upon the dissolution of the last of Charles’s parlia- 
ments the king issued a justificatory declaration. This 
was at once answered by a paper entitled A Just and 
Modest Vindication, etc., the first sketch of which is 
imputed to Sidney. It was then, too, that his most — 
celebrated production, the Discourses concerning Gov- 
ernment, was concluded, in which he upholds the doc- 
trine of the mutual compact and traverses the High 
Tory positions from end to end. In especial he vindi- 
i to kingly oppression 
or misrule, id ee the existence of an hereditary no- 
bility interested in their country’s good as the firmest 
barrier against such oppression, and maintains the 
authority of parliaments. _In each point the English 
constitution, which he ardently admires, is, he says, 
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suffering: the prerogatives of the crown are dispro- 
portionately great; the peerage has been degraded by 
new creations; and parliaments are slighted. 

For a long while Sidney kept himself aloof from the 
duke of Monmouth, to whom he was introduced by 
Lord Howard. After the degth of Shaftesbury, how- 
ever, in November, 1682, he entered into the confer- 
ences held between Monmouth, Russell, Essex, Hamp- 
den, and others. That treasonable talk went on seems 


certain, but it is probable that matters went no further. | 


The watchfulness of the court was, however, aroused, 
and on the discovery of the Rye House Plot, Sidney, 
who had always been regarded in a vague way as dan- 
gerous, was arrested while at’ dinner on 26th June, 
1683. His papers were carried off, and he was sent at 
once to the Tower on a charge of high treason. For 
a considerable while no evidence could be found on 
which to establish a charge. Jeffreys, however, was 
made lord chief-justice in September; a jury was 
packed; and, after consultations between the judge 
and the crown lawyers, Sidney was brought to listen 
to the indictment on.7th November. The trial, which 
began on 21st November, was conducted with a shame- 
" less absence of equity; Sidney was refused a copy of 
the indictment, in direct violation of law, and—more 
shameful still—he was refused the assistance of coun- 
sel. Hearsay evidence and the testimony of the per- 
jured informer Lord Howard, whom Sidney had been 
Instrumental in introducing to his friends, were first 
produced. This being insufficient, partial extracts 
from papers found in Sidney’s study, and supposed 
only to be in his handwriting, in which the lawfulness 
of resistance to oppression was upheld, were next re- 
lied on. He was indicted for ‘conspiring and com- 
paesing the death of the king.’ Bidsar conducted 
is case throughout with great skill; he pointed espe- 
cially to the fact that Lord Howard, whose character 
he easily tore to shreds, was the only witness: against 
- him as to treason, whereas the law required two, that 
the treason was not accurately defined, that no proof 
had been given that the papers produced were his, and 
that, even if that were proved, these papers were in 
no way connected with the charge. Against the de- 
termination to secure a conviction, however, his cour- 
age, eloquence, coolness, and skill were of no avail, 
and the verdict of ‘‘ guilty”? was given. On 25th No- 
vember Sidney presented a petition to the king, pray- 
ing for an audience, which, however, under the influ- 
ence of James and Jeffreys, Charles refused. On the 
26th he was brought up for judgment, and again in- 
sisted on the illegality of his conviction. Upon hear- 
ing his sentence he gave vent to his feelings in a few 
noble and beautiful words. Jeffreys having suggested 
that his mind was disordered, he held out his hand 
and bade the chief-justice feel how calm and steady his 
pulse was. By the advice of his friends he presented 
a second petition, offering, if released, to leave the 
kingdom at once and forever. The supposed necessity, 
however, of checking the hopes of Monmouth’s par- 
tisans, caused the king to be inexorable. The last 
days of Sidney’s life were spent in drawing up his 
Apology and in discourse with Independent ministers. 
e was beheaded on the morning of 7th December, 
1683. His remains were buried at Penshurst. 


(0. A.) 

SIDNEY, Sir Parurp (1554-1586), although killed 
at the early age of thirty-two, was one of the most con- 
spicuous figures at the court of Elizabeth, was known 
to the leading statesmen of Europe as a soldier and 
statesman of the highest promise, took a permanent 
sae in history and legend as a romantic hero, and in 
literature is distinguished as the author of the first 
important body of English sonnets and a writer whose 
works mark a distinct advance in English prose. He 
was born at Penshurst.in Kent on 29th ovember, 
1554, His father was Sir Henry Sidney, famous in 
his time as an administrator of Ireland, his mother a 
Dudley, sister of Elizabeth’s favorite, the earl of Lei- 
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cester, and daughter of the earl of Northumberland 
executed for high treason in the reign of Mary. ‘Thus 
Sidney was of notable kindred on both sides : 


“Others, because of both sides I do take 
My blood from them who did excel in this, 
Think Nature me a man-at-arms did make.” ! 


He received his scholastic education at Shrewsbury 
school and at Christ Church, Oxford. He was entered 
at Shrewsbury on the same day with his lifelong friend 
and biographer Fulke Greville, afterwards Lord Bhacke. 
In 1572 he set out with three years’ leave of absence 
to complete his education by Continental travel; he 
was in Paris at the house of the English ambassador 
on the night of the massacre of St. Bartholomew, and 
went thence to Frankfort, Vienna, and the chief cities 
of Italy. During these travels he associated with 
scholars and statesmen, making an earnest study of 
European politics, winning golden opinions for his 
youthful gravity and sagacity. From that time Hubert 
Languet, the Reformer, whom he met at Frankfort, 
maintained a constant correspondence with him. On 
his return he was ee at court, won the favor 
of Elizabeth, who considered him ‘‘ one of the jewels 
of her crown,’’ and, in proof of the versatility which 
made him one of the wonders of his age, wrote a 
masque, Zhe Lady of the May, for Leicester's great 
reception of the queen at Kenilworth, and distin- 
ritod himself in the tournament upon the same 
occasion. In 1577, at the age of twenty-two, bein 
sent as ambassador in great state to congratulate an 
sound Rudolph IT., the new emperor of Germany, he 
met William the Silent, who pronounced him one of 
the ripest statesmen in Europe. He returned in the 
following year, and from that time till the expedition 
to the Netherlands, in which he lost his life; he had 
no public employment, but lived partly at court, partly 
at his country seat at Penshurst in Kent. In 1583 he 
married the daughter of Sir Francis Walsingham, who 
after his death became countess of Essex. His most 
memorable interference in state affairs was a bold letter 
of remonstrance to Elizabeth against her suspected 
policy of marrying the duke of Anjou. The queen’s 
anger at his boldness drove him for a time into retire- 
ment. He was a strong advocate of intervention on 
the Protestant side, and in 1585 accompanied Leicester 
in his expedition to the Netherlands, and was appointed 
governor of Flushing, one of the towns held by the 
queen as security. The historical truth of the famous 
incident at the battle of Zutphen (22d September, 
1586), when the wounded hero passed a cup of water 
toadying soldier, has been questioned ; but it is matter 
of fact that he owed his death to an impulse of romantic 
generosity. The lord marshal happening to enter the 
field of Zutphen without greaves, Bidne cast off his 
also, to put his life in the same peril, and thus exp 
himself to the fatal shot. His death took place fifteen 
days later, on 7th October,? 1586, at Arnheim, 


No poet’s death was ever so lamented by poets as Sidney’s. 
Pastoral elegy was in fashion, and all the numerous } se 
and rhymesters of the time from Spenser to Davison hastened. 
to lay their tribute of verse on the bier of this the darling 
of all the shepherds : Sy, ; 


“ With whom all joy and jolly merriment 
Is also deaded and in dolourdrent.’” 


That there was much more than the Migs 4 of his — 
and his bright eager personality in this is shown by the 
lasting reputation of what he wrote during the two years 
of retirement, 1580-81, which he seems to have given 

to literature. The truth is that Sidney transferred h 


ings with a freshness and fidelity such as few finishe 
have achieved, so that hé really and literally live 
to charm forever. None of his writings were 
during his lifetime, and the dates of composition 
tain. But it would seem that Sidney’s first attem 
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iss, one a pe i ded Hay fydney, Dee 171-173 
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was a metrical version of the Psalms, written in conjunction, 


with his sister, the countess of Pembroke,—“ Sidney’s sister, 
Pembroke’s mother.” 
which have all Sidney’s qualities of sincerity, directness, 
and sweetness of rhythm, has recently been recognized by 
Mr. Ruskin, who has edited them under the title of Rock 
Honeycomb) in the second volume of his Bibliotheca Pastorum 
(1877). Sidney’s famous prose romance, The Countess of 
Pembroke’s Arcadia, the “ vain amatorious poem” with which 
Charles I. solaced his imprisonment, was also begun in 1580. 
It was published in 1590, and kept its popularity as long as 
that kind of high-flown sentiment and intricate adventure 
found readers. The buoyancy and freshness of Sidney’s 
style give a certain air of reality even to the artificial scenes 
of the Arcadia, and many pretty songs are interspersed 
through the work. Sidney’s greatest poetic achievement, 
however, was the series of sonnets entitled Astrophel and 
Stella, the first important body of sonnets in the English 
language. The sonnets, 110 in number, are a chronicle of 
the poet’s love for Penelope Devereux, sister of the earl of 
Essex, afterwards Lady Rich. He first met the lady when 
she was’a child of twelve at one of the stages in Elizabeth’s 
progress to Kenilworth in 1575. A match was apparently 
arranged between them by their families, but upon Lei- 
cester’s disgrace it was broken off and Penelope was given 
to Lord Rich. Sidney seems then to have discovered that 
he was in love with her. Whether‘the passion was real or 
feigned for artistic purposes is of little consequence, although 
the reality of it has been hotly maintained ; he writes as if 
it were real, and the verisimilitude of the story recorded in 
the sonnets, which express his varying moods towards her 
throughout the incidents of subsequent intercourse and the 
distractions of his public life, adds greatly to their interest. 
Very few of the sonnets will bear separation from the con- 
text, though there is hardly one that does not contain some 
sweet ingenuity of fancy or casual felicity of phrase: Some 
of them were special favorites with Charles Lamb. Sidney’s 
other work during this busy literary passage in his short 
oi re Apologie for Poetrie, has also established itself as a 
ASS1c. 
The best of the sonnets are selected by Mrs. Ward in Ward’s 
‘ish Poets ; Mr. Main also makes a good selection in his Treasury 
“2 Sonnets. The sonnets were probably written in 1581; 
t oy were not published till 1591, when they formed the first in a 
rilliant series of volumes of sonnet literature (see “ Elizabethan 
Sonneteers,” in Minto’s Characteristics of English Poets), The Apol- 
ogie is included in Arber’s reprints. 

SIDON (Arab. Saida), long the principal city of 
PHENICIA (q.v.), and even in the Middle Ages a place 
of importance, but now little more than a mere village, 
is situated on the Syrian coast in 33° 36’ N. lat. and 
35° 20 9’ E. long., about midway between Sur (Tyre) 
and Beirut (Beyrout). The ancient city extended some 
800 yards farther inland, over ground now occupied by 
luxuriant fruit-gardens, on the produce of which the 
inhabitants of the town live. In front of the flat pro- 
montory to which the modern Sidon is confined there 
stretches northwards and southwardsa rocky peninsula ; 
at the northern extremity of this begins a series of 
small rocks enclosing the harbor, which at present is 
a very bad cne, having been, to some extent at least, 
purposely filled up. ‘The port was formerly i 
on the north by the Kal’at el-Bahr (‘‘ Sea Castle’’), 


a building of the 13th century, situated upon an island 
still connected with the mainland bya bridge. On the 
south side of the town lay the so-called Egyptian har- 
bor, now quite useless. The wall by which Sidon is at 
nt surrounded is pierced by two gates, those of 
Beirut and Akko (Acre); at the southeastern angle, 
upon a heap of rubbish, stand the remains of the citadel. 
e streets are very narrow, and the buildings of any 
interest are few; most prominent are some large cara- 
vanserais belonging to the period of Sidon’s modern 


prosperity, and the was mosque, formerly a church of 
the Knights of St. John. Sidon looks best from the 
north. Of its 9000 inhabitants 7000 are Moham- 


medans; there are a number of institutions conducted 

by Catholic and Protestant Christians. In the neigh- 

ood are large Phoonician burial-places, which have 

been partially explored by Renan; the natives also 

in the for antiquities. The principal 
is are sarcophagi, and next to these sculptures an 

paintings. e most important discovery hitherto 
‘made has been that of the sarcophagus of Eshmunazar 


with a long inscription ; it is now (1886) in the Louvre. 


The worth of these paraphrases, | 
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In 637-638 Sidon was taken by the Arabs. During the 
crusades it was alternately in possession of the Franks and 
the Mohammedans, but finally fell into the hands of the 
latter in 1291. As the residence of the Druse emir Fakhr 
ed-Din, it rose to some prosperity about the beginning of 
the 17th century, but towards the close of the 18th its com- 
merce again passed away, principally to Beirut (Beyrout), 
and the prosperity of Sidon has ever since been steadily de- 
clining. 

See Renan, Mission de Phénicie, Paris, 1865. 

SIDONIUS APOLLINARIS. See ApoLiinaris 
SIpoNIUS. _ .. 

SIEBENBURGEN. See TRANSYLVANIA. 

SIEBOLD, Cart THropor Ernst von (1804- 
1885), physiologist and zoologist, the son of a physi- 
cian and a descendant of what Oken called the ‘‘Ascle- 
piad family of Siebolds,’’ was born at Wiirzburg on 
16th February, 1804. Educated in medicine and 
science chiefly at the university of Berlin, he became 
successively professor of zoology, physiology, and com- 

arative anatomy in Kénigsberg, Erlangen, Freiburg, 

reslau, and Munich. In conjunction with Stannius he 
published (1845-48) a Manual of Comparative Anat- 
omy, which is still of solid value; and along with 
Kolliker he founded in 1848 a journal which soon took 
and still retains a leading place in biological literature, 
Zeitschrift fiir wissenschaftliche Zoologie. He was also 
a laborious and successful helminthologist (see PARA- 
SITISM) and entomologist, in both capacities contribit- 
ing many valuable papers to his journal, which he 
continued to edit until his death in 1885. In these 
ways, without being a man of marked genius, but 
rather an industrious and critical observer, he came to 
fill a peculiarly distinguished position in science, and 
was long reckoned, what his biographer justly calls 
him, the Nestor of German zoology. See Khlers, 
Zeitschr. f. wiss. Zool., 1885. 

STEBOLD, Puturep Franz VON (1796-1866), scien- 
tific explorer of Japan and elder brother of the physi- 
ologist noticed above, was born at Wiirzburg, Ger- 
many, on 17th February, 1796. He studied medicine 
and natural science at Wiirzburg, and obtained his 
doctor’s diploma in 1820. In 1822 he entered the 
service of the king of the Netherlands as medical officer 
to the Kast Indian army. On his arrival at Batavia 
he was attached to a new mission to Japan, sent by 
the Dutch with a view to improve their trading rela- 
tions with that country. Siebold was well equipped 
with scientific apparatus, and he remained in Japan 
for six years, with headquarters at the Dutch settle- 
ment on the little island of Deshima. His medical 

ualifications enabled him to find favor with the 

apanese, and he gathered a vast amount of informa- 
tion concerning a country then almost as little known 
as Coreas especially concerning its natural history and 
ethnography. He had comparatively free access to the 
interior, and his reputation spreading far and wide 
brought him visitors from all parts of the country. 
His valuable stores of information were added to by 
trained natives whom he sent to collect for him in the 
interior. In 1824 he published De Historice Natur- 
alis in Japonia Statu and in 1832 his splendid Mauna 
Japonica. His knowledge of the language enabled 
him also in 1826 to issue from Batavia his Ypitome 
Lingue Japonice. In Deshima he also laid the 
foundation of his Oatalogus Librorum Japonicorum 
and Isagoge in Bibliothecam Japonicam, published 


-after his return to Europe, as also his Bibliotheca 


Japonica, which, with the co-operation of J. Hoff- 
mann, appeared at Leyden in 1833. During the visit 
which he was permitted to make to Yedo (Tokio), 
Siebold made the best of the rare opportunity; his 
zeal, indeed, outran his discretion, since, for obtaining 
a native map of the country, he was thrown into prison 
and compelled to quit Japan on Ist January, 1830, 


d| On his return to Holland he was raised to the rank of 


major, and in 1842 to that of colonel. After his 
arrival in Europe he began to give to the world the 
fruits of his researches and observations in Japan. 


42 


His Nippon; Archiv zur Beschreibung von Japan und 
dessen Neben- und Schutz-Ldéndern was issued in five 
quarto volumes of text, with six folio volumes of atlas 
and engravings. He also issued many fragmentary 

apers on various aspects of Japan. In 1854 he pub- 
ished at Leyden Urkundliche Darstellung der Bestre- 
bungen Niederlands und Russlands zur KEréffnung 
Japans. In 1859 Siebold undertook a second journey 
to Japan, and was invited by the emperor to his court. 
In 1861 he obtained permission from the Dutch Gov- 
ernment to enter the Japanese service as negotiator 
. between Japan and the powers of Europe, and in the 
same year his eldest son was made interpreter to the 
English embassy at Yedo. Siebold was, however, soon 
obliged by various intrigues to retire from his post, and 
ultimately from Japan. Returning by Java to Europe 
in 1862, he set up his ethnographical collections, which 
were ultimately secured by the Government of Bavaria 
and removed to Munich. He continued to publish 

apers on various Japanese subjects, and_ received 
fowsts from many of the learned societies of Europe. 
He died at Munich on 18th October, 1866. Siebold 
until recent years was our great 2 mien on Japan, 
and even now his writings on the natural history of 
that country have not been superseded. 


See biography by Moritz Wagner, in Allgemeine Zeitung, 48 


13th to 16th November, 1866. 


SITEDLCE (Russ. Syed/ets), a government of Rus- 
sian Poland, between the Vistula and the Bug, havin 
Warsaw on the N.W., omza on the N., Grodno an 
Volhynia on the E., Lublin and Radom on the §. Its 
area 1s 5535 square miles. The surface is mostly flat 
only a few hilly tracts appearing in the middle, aroun 
Biata, and in the east on the banks of the Bug. Ex- 
tensive marshes prevail in the north and southeast. 
Chalk, Jurassic and Tertiary deposits cover the sur- 
face, and are overlain in their turn with widely spread 
Glacial deposits. The valley of the Vistula is mostly 
wide, with several terraces covered with sand-dunes or 

eat-bog. Siedlce is watered by the Vistula, which 

orders it for 50 miles on the west ; the Bug, which is 
navigable from Opalin and flows for 170 miles on the 
east and northeast borders of the province; the 
Wieprz, a tributary of the Vistula, which is also navi- 

able, and flows for 25 miles along the southern boun- 

ary; and the Liwiec, a tributary of the Bug, which 
is navigable for some 30 miles below Wengroff. 


Of the total surface of the government only 184,760 acres 
are unproductive ; 695,420 acres are covered with forests ; 
1,793,100 are under crops, and 611,260 under meadows and 
pasture land. The population only increases at the rate of 
0.75 per cent. a year, and in 1884 numbered 630,240 ; of these 
Poles constituted 39.7 per cent., Little Russians 43.1, Jews 
15.1, and Germans about 2. According to religious belief 
they were distributed as follows: Out of 616,649 inhabi- 
tants in 1882 there were 367,187 Catholics, 142,945 Orthodox 
Greeks, 96,764 Jews, 8892 Protestants, 505 Baptists, and 356 
Mohammedan Tatars. Agriculture is the chief occupation ; 
in 1881 the crops yielded 1,531,400 quarters of corn and 10,- 
988,400 bushels of potatoes. Cattle-breeding is in a rela- 
tively flourishing state, there being (1881) 57,500 horses, 292,- 
670 horned cattle, 461,700 sheep, and 194,100 pigs. Manu- 
factures are insignificant (2270 workmen) ; their aggregate 
production, chiefly from distilleries and breweries, was 
valued at £394,820 [$1,198,825.20] in 1881. Trade also is 
insignificant, although Siedlce has four railways, one of 
which, from Warsaw to Brest-Litovsk, crosses it from west 
to east. There are two gymnasia for boys (at Siedlee and 
Biata), one gymnasium for girls, one seminary for teachers 
(at Biata), and about 240 primary schools with 11,260 
scholars. The government is divided into nine districts, 
the chief towns of which, with their populations in 1882, 
are—Siedlce (see below), Biata (19,435), Constantinoff (3200), 
Garvolin (14,620), Lukoff (11,030), Radzyn (4440), Sokotoff 
(6300), Wengroff (8140), and Wtodawa (17,985). Janoff 
phe pea where a state stud is kept, has also municipal insti- 

ons. . 


STEDICE, capital of the above government, is situ- 
ated 57 miles east-southeast of Warsaw, on the Brest- 
Litovsk Railway. It received municipal institutions in 


STEDLCE—SIEMENS. 


1547. The Oginskis, to whom it belonged, have em- 
bellished it with a palace and gardens ; but it is still 
nothing more than a large village, where the provin- 
cial authorities have their seat. Its population was 
12,950 in 1882. 

SIEGE. See Fortrricatron. 

SIEGEN, an ancient mining and manufacturing 
town of Prussia, in the province of Westphalia, is 
situated 47 miles to the east of Cologne on the Sieg, a 
tributary entering the Rhine opposite Bonn. he 
surrounding district, to which it gives its name, abounds 
in iron-mines, so that iron founding and smelting are 
important branches of industry in and near the town. 
Large tanneries and leather works, and factories for 
cloth paper, and machinery, are among the other in- 
dustrial establishments, The population in 1880 was 
15,024, of whom 3632 were Roman Catholics and 111 
Jews. 

Siegen was the capital of an early principality belonging 
to the house of Nassau ; and from 1606 onwards it gave name 
to the junior branch of Nassau-Siegen. Napoleon ineorpo- 
rated Siegen in the grand-duchy of Berg in 1806; and in 
1815 the congress of Vienna assigned it to Prussia, under 
whose rule it has nearly quintupled its population, Rubens 
is said to have been born here in 1577. 


SIEGFRIED. See NrsELUNGENLIED, vol. xvii, p. 


8-9. 
SIEMENS, Str Wri1tam (1823-1883), christened 
Carl Wilhelm, an eminent inventor, engineer, and 
natural philosopher, was born at Lenthe in Hanover, 
on 4th April, 1823. After being educated in the 
polytechnic school of Magdeburg and the university 
of Géttingen he visited England at the age of nineteen 
in the hope of introducing a process in_electro-plating 
invented by himself and his brother Werner. The 
invention was adopted by Messrs. Elkington, and Sie- 
mens returned to Germany to enter as a pupil the 
engineering works of Count Stolberg at Barickiee, 
In 1844 he was again in England with another inyen- 
tion, the “‘ chronometric’’ or differential_governor for 
steam-engines (see STEAM-IINGINE). Finding that 
British patent laws afforded the inventor a protection 
which was then wanting in Germany, he thenceforth 
made England his home; but it was not till 1859 that 
he formally became a naturalized British subject. 
After some years spent in active invention and experi- 
ment at Am PLES f works near Birmingham, he went 
into practice as an engineer in 1851. He labored 
mainly in two distinct fields, the applications of heat 
and the applications of electricity, and was character- 
ized in a very rare degree by a combination of scien- 
tific comprehension with practical instinct. In both 
fields he played a part which would have been great in 
either alone; and, in addition to this, he produced 
from time to time miscellaneous inventions and scien- 
tific papers sufficient in themselves to have established 
a reputation. His*position was recognized by his 
election in 1862 to the Royal Society, and later to the 
presidency of the Institute of Mechanical Toei, 
the Society of Telegraph Engineers, the Iron and § 
Institute, and the British Association; by honorary 
degrees from the universities of Oxford, @ ‘ 
Dublin, and Wiirzburg; and by knighthood. He 
died in London on the 19th of November, 1883. _ 
In the application of heat Siemen’s work began afte 
Joule’s pe eg had placed the doctrine of 
vation of energy on asure basis. While Rankine, Cla 
and Thomson were developing the dynamical 
heat as a matter of physical and engineeri 
mens, in the light of the new ideas, made a bold atte: 
improve the efficiency. of the steam-engine as a ce 
of heat into mechanical work. Taking up the 
—a device invented by Stirling twenty years 
importance of which had meanwhile been igi 
plied’ it to the steam engine in the form of a 
condenser with some success. This was in 1 
1855 engines constructed on Siemen’s plan were 
the Paris exhibition. Later he made many 
apply the regenerator to internal-combusti 
but neither in steam-engines nor in gas-en: 


“a 
os 


of 
_ river Bush drives a Siemens dynamo, 


on the car. In the Siemens 
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inventions directly and permanently fruitful, though the 
direction they followed is that in which improvement is 
still looked for. The regenerative principle, however, as a 
means of economizing heat soon received at his hands an- 
other and far wider application. In 1856 he introduced 
the regenerative furnace, the idea of his brother Friedrich, 
with whom William associated himself in directing its ap- 
plications. In an ordinary furnace avery large part of the 
heat of combustion is lost by being carried off in the hot 
gases which pass up the chimney. Inthe regenerative fur- 
nace the hot gases pass through a regenerator, or chamber 
stacked with loose bricks, which absorb the heat. When 


to pass through another similar chamber, while the air 
necessary for combustion, before it enters the furnace, is 
made to traverse the heated chamber, taking up as it goes 
the heat which has been stored in the bricks. After a 
suitable interval the air currents are again reversed. The 
process is repeated periodically, with the result that the 
products of combustion escape only after being cooled, the 
heat which they take from the furnace being in great part 
carried back in the heated air. But another invention was 
required before the regenerative furnace could be thor- 
oughly successful. This was the use of gaseous fuel, pro- 
duced by the crude distillation and incomplete combustion 
of coal in a distinct furnace, now known as Siemens’s gas- 
producer. From this the gaseous fuel passes by a flue to 
the regenerative furnace, and it, as well as the entering air, 
is heated by the regenerative method, four brick-stacked 
chambers being used instead of two. The complete inven- 
tion was applied at Chance’s glass-works in Birmingham in 
1861, and furnished the subject of Faraday’s farewell lecture 
to the Royal Institution. It was soon applied to many in- 
dustrial processes, but it found its greatest development a few 
years later at the hands of Siemens himself in the manu- 
facture of steel. To produce steel directly from the ore, or 
by melting together wrought-iron scrap with cast-iron upon 
the open hearth, had been in his mind from the first, but it 
was not till 1867, after two years of experiment in “sample 
steel works” erected by himself for the purpose, that he 
achieved success. The modern forms of the Siemens steel 
process are described in the article [Ron (vol. xiii. p. 346 
sq.). The product isa mild steel of exceptionally trust- 
worthy quality, the use of which for boiler-plates has done 
much to make possible the high steam-pressures that are 
now common, and has consequently contributed, indirectly, 
to that improvement in the thermodynamic efficiency of 
heat engines which Siemens had so much at heart. Just 
before his death he was again at work upon the same sub- 

ect, his plan being to use gaseous fuel from a Siemens pro- 

ucer in place of solid fuel beneath the boiler, and to apply 
the regenerative principle to boiler furnaces. His faith in 
gaseous fuel led him to anticipate that its use would in time 
supersede that of solid coal for domestic and industrial pur- 
poses, cheap gas being supplied either from special works 
or direct from the pit; and among his last inventions was 
a house grate to burn gas along with coke, which he re- 
garded as a possible cure for city smoke. 

In electricity Siemens’s name is closely associated with 
the growth of land and submarine telegraphs, the inven- 
tion and development of the dynamo, and the application 
of electricity to lighting and to locomotion. In 1860, with 
his brother Werner, he invented the earliest form of what is 
now known as the Siemens armature ; and in 1867 he com- 
municated a r to the Royal Society “On the Conversion 
of Dynamical into Electrical Force without the Aid of Per- 
manent Magnetism,” in which he announced the invention 
by Werner Siemens of the dynamo-electric machine, an 


almost simultaneously by Wheatstone and by S. A. Varley. 
The Siemens-Alteneck or multiple-coil armature followed 
in 1873, and became the basis of the modern Siemens 
dynamo as developed, with great labor, by the firm of Sie- 
mens Brothers themselves, and (with later modifications) 
by Edison, Hopkinson, and others. While engaged in 
constructing a trans-Atlantic cable for the Direct United 
States Telegraph Company, Siemens designed the very 
original and successful ship “ Faraday,” by which that and 
other cables were laid. One of the last of his works was 
the Portrush ond Bushmills pag pai f in the noe 
Treland, opened in 1883, where the water power © e 
‘ane 5 from which the bette 
energy is conducted to another dynamo serving as a motor 
aiettie: furnace the intensely 
hot atmosphere of the electric are between carbon points is 
uployed to melt refractory metals. Another of the uses to 

ch he turned electricity was to employ light from are 

os as a substitute for sunlight in hastening the growth 
ctification of plants. Among his miscellaneous in- 

ons were the d erential governor already alluded to, 


| 


invention which was also reached independently and | 
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and a highly scientific modification of it, described to the 
Royal Society in 1866; a water-meter which acts on the 
principle of counting the number of turns made by a small 
reaction turbine through which the supply of water flows ; 
an electric thermometer and pyrometer, in which tempera- 
ture is determined by its effect on the electrical conduc- 
tivity of metals; an attraction meter for determining very 
slight variations in the intensity of a gravity; and the 
bathometer, by which he applied this idea to the problem of 
finding the depth of the sea without a sounding-line. Ina 
paper read before the Royal Society in 1582 “On the Con- 


c | servation of Solar Energy,” he suggested a bold but un- 
the bricks are well heated the hot gases are diverted so as | 


satisfactory theory of the sun’s heat, in which he sought to 
trace on a cosmic scale an action similar to that of the re- 
generative furnace. His fame, however, does not rest on 
his contributions to pure science, valuable as some of these 
were. His strength lay in his grasp of scientific principles, 
in his skill to perceive where and how they could be ap- 
plied to practical affairs, in his zealous and instant pursuit 
of thought with action, and in the indomitable persistence 
with which he clung to any basis of effort that seemed to 
him theoretically sound. . 

Siemens’s writings consist for the most part of lectures and 
papers scattered through the scientific journals and the publica- 
tions of the Royal Society, the Institution of Civil Engineers, the 
Institute of Mechanical Engineers, the Iron and Steel Institute, 
the British Association, ete. A biography by Dr. William Pole is 
now (1886) in preparation. (Se A. B) 

SIENA, a city of Italy, and one of the most char- 
acteristic of Tuscany, stands (43° 19” N. lat., 11° 19” 
FE. long.) on a hill near the mountainous region .of 
Chianti, the Maremma, and Val di Chiana. It is 
60 miles by rail south of Florence and 160 northwest 
of Rome. The area of the city within the walls 
is about 24 square miles and its population in 1881 
was 25,204. The province of Siena, comprising about 
1467 square miles, with 37 communes, and a total 
population of 207,000, by the political redistribution 
of 1882 forms a single electoral college and returns four 
members to parliament. The diocese of Siena, an 
archbishopric dating from 1459, includes 18 city and 
95 rural parishes divided into 12 vicariates. 

The city possesses a university, founded in 1203 and 
limited to the faculties of law and medi-  5.43;.; 
cine. Among the other public institutions stitutions. 
the following are the more important: the 
town library, first open to students in the 17th century ; 
the Archivio, a record office, instituted in 1858, con- 
taining a valuable and splendidly arranged collection 
of documents ; the Fine Arts Institution, founded in 
1816; and the natural history museum of he Royal 
Academy of the Physiocritics, inaugurated .a the same 
year. ‘There are also many flouris ing charities, in- 
cluding an excellent hospital and a school for theadeaf 
and dumb. 

The public festivals of Siena known as the “Palio 
delle Contrade’’ havea European celebrity. _pestiyals. 
They are held in the public square, the _. : 
curious and historic Piazza del Campo (now Piazza di 
Vittorio Emanuele), on 2d July and 16th August of 
each year; they date from the Middle Ages and were 
instituted in commemoration of victories and in honor 
of the Virgin Mary (the old title of Siena, as ‘shown 
by seals and medals, having been ‘‘Sena vetus civitas 
Seamus "), Inthe 15th and 16th centuries the celebra- 
tions consisted of bull-fights. At the close of the 16th 
century these were replaced by races with mounted 
buffaloes, and since 1650 by (ridden) horses. _ Siena is 
divided into seventeen contrade (wards), each with a 
distinct appellation and a chapel and flag of its own } 


and every year ten of these contrade, chosen by lot, 
send each one horse to compete for the prize palio or 
banner. The aspect of Siena during these meetings 18 


and the whole festivity bears a 


very characteristic, : I 
harmony with the architecture and 


medizeval stamp in 
history of the town. 


Among the noblest fruits of Sienese art are the public 
buildings adorning the city. The ‘cathedral, 
one of the finest examples of Italian Gothic Cathedral. 
architecture, was begun in the early years of 
the 13th century, and in 1317 its walls were extended to the 
baptistery of San Giovanni; a further enlargement was 
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begun in 1339 but never carried out, and a few ruined 


walls and arches alone remain to show the magnificence of 


the uncompleted design. The splendid west front, of tri- 
cuspidal form, enriched with a multitude of columns, 
statues, and inlaid marbles, was finished in 1380. Space 


1 Cathedral 

2 & Domenivo Cr. 

3 9. Frencesco Ch. 

4 Servi di Maria Ch. 


8 Tolomet Pat. 
9 University s 


Plan of Siena, 


fails for the enumeration of the art treasures of the interior, 
but conspicuous among them is the well-known octagonal 
pulpit by Niccold Pisano, dating from about 1274. The 
cathedral pavement is almost unique. It is inlaid with de- 
signs in color and black and white, representing Biblical 
and legendary subjects, and is supposed to have been begun 
by Duccio della Buoninsegna. But the finest portions be- 
neath the domes, with scenes from the history of Abraham, 
Moses, and Elijah, are by Domenico Beccafumi and are 
executed with marvellous boldness and effect. The choir 
stalls also deserve mention; the older ones (remains of the 
original choir) are in tarsia work ; the others, dating from 
the 16th century, are carved from Riccio’s designs. The 
Piccolomini Library, adjoining the dwomo, was founded by 
Cardinal Francesco Piccolomini-Todeschini (afterwards 
Pius III.) in honor of his uncle, Pius II. Here are Pintu- 
ricchio’s famous frescos of scenes from the life of the latter 
pontiff and the collection of choir books (supported on 
sculptured desks) with splendid illuminations by Sienese 
and other artists. Thechurch of San Giovanni, the ancient 
baptistery, beneath the cathedral is approached by an outer 
flight of marble steps built in 1451. It hasa beautiful facade 
designed by Giovanni di Mino del Pellicciaio in 1382, and a 
marvellous font with bas-reliefs by Donatello, Ghiberti, 
Giacomo della Quercia, and other 15th-century sculptors. 
The other churches are—the Collegiata di Provenzano, a vast 
building of some elegance, designed: by Schi- 
fardini (1594); Sant’ Agostino, rebuilt by 
Vanvitelli in 1755, containing a crucifixion and 
Saints by Perugino, a Massacre of the Innocents by Mat- 
teo di Giovanni, the Coming of the Magi by Sodoma, and 
a St. Antony by Spagnoletto or his school; the beautiful 
church of the Servites (15th century), which contains 
another Massacre of the Innocents by Matteo di Giovanni 
and other good examples of the Sienese school: San Fran- 
cesco, designed by Agostino and Agnolo about 1326, and 
now (1887), being restored, which once possessed many fine 
paintings by Duccio Buoninsegna, Lorenzetti, Sodoma, and 


Churches. 
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Beccafumi, but some of these perished in the great fire of 
1655, and the rest were removed to the Institute of Fine 
Arts after 1862 during the temporary desecration of the 
church ; San Domenico, a fine 13th-century building with a 
single nave and transept, containing Sodoma’s splendid 
fresco the Swoon of St. Catherine, the Madonna of 
Guido da Siena, and a crucifix by Sano di Pietro, 
This church crowns the Fontebranda hill above the 
famous fountain of that name immortalized by 
Dante, and in a steep lane below stands the house 
of St. Catherine, now converted into a church and 
oratory, and maintained at the expense of the in- 
habitants of the Contrada dell’ Oca. It contains 
some good pictures by Pacchia and other works of 
art, but is chiefly visited for its historie interest 
and as a striking memorial of the characteristic 
piety of the Sienese. 

The communal palace in the Piazza del Campo 
was begun in 1288 and finished in 1309, 
It is built of brick, is a fine specimen of a 
Pointed Gothic, and was designed by nes, 
Agostino and Agnolo. The light and elegant tower 
(Torre del Mangia) soaring from one side of the 
palace was begun in 1325, and the chapel standing 
at its foot, raised at the expense of the Opera del 
Duomo as a public thank-offering after the plague 
of 1348, dates from 1352. This grand old palace 
has other attractions besides the beauty of its archi- 
tecture, for its interior is lined with works of art. 
The atrium has a fresco by Bartolo di Fredi and the 
two ground-floor halls contain a Coronation of the 
Virgin by Sano di Pietro and a splendid Resurrec- 
tion by Sodoma. In the Sala dei Nove or della Pace 
above are the noble allegorical frescos of Ambrogio 
Lorenzetti representing the effects of just and un- 
just government; the Sala delle Balestre or del 
Mappamondo is painted by Simone di Martino 
(Memmi) and others, the Cappella della Signoria by 
Taddeo di Bartolo, and the Sala del ‘Concistorio by 
Beccafumi. Another hall is now being prepared in 
memory of Victor Emmanuel II., and its frescos 
and decorations are to be entrusted exclusively to 
Sienese artists. The former hall of the grand coun- 
cil, built in 1327, was converted into the chief the- 
atre of Siena by Riccio in 1560, and, after being 
twice burned, was rebuilt in 1753 from Bibbiena’s de- 
signs. Another Sienese theatre, the Rozzi, in Piazza 
San-Pellegrino, designed by A. Doveri and erected in 
1816, although modern, has an historic interest as the 
work of an academy dating from the 16th century, 
,called the Congrega de’ Rozzi, that played an impor- 
tant part in the history of the Italian comic stage. 

The city is adorned by many other noble edifices both 
public and private, of which we will mention 
the following palaces—the Tolomei (1205); Lao =4 
Buonsignori, formerly Tegliacci, an elegant 
M4th-century construction, restored in 1848; Grottanelli, 
formerly Pecci and anciently the residence of the captain 
of war, recently restored in its original style; Sansedoni; 
Marsilii; Piccolomini, now belonging to the Government 
and containing the state archives; Piccolomini delle 
Papesse, like the other Piccolomini mansion, designed by 
Bernardo Rossellino, and now the national bank; the 
enormous block of«the Monte de’ Paschi, enlarged and 
partly rebuilt in the original style between 1877 and 1881, 
and including the old Dogana and Spannocehi palaces ; the 
Loggia di Mercanzia(15th century), now a club; the Lo 
del Papa, erected by Pius II.; and other fine buildings. 
We must also mention the two celebrated fountains, 
Fonte Gaia and Fontebranda; the Fonte Nuova, near 
Porta Ovile, by Camaino di Crescentino also deserves 
notice. Thanks to all these architectural the 
narrow Sienese streets with their many windings and 
steep ascents are full of picturesque charm, and, ) 
with the collections of excellent paintings, foster the local 
pride of the inhabitants and preserve their taste and feel- 


ing for art. : 
History.—The origin of Siena, like that of other 


Italian cities, is lost in a mist of legendary 
It was probably founded by the Etruseans, and 
falling under the Roman rule became a colony in tk 
reign of Augustus, or a little earlier, and was dist 
guished by the name of Sena Julia. 


Few mem¢ 

of the Roman era or of the first centuries of Chi 

anity have been preserved, and none at all of 

interval preceding the Lombard period. We hi 

documentary evidence that during this epoch, in t 

reign of Rotaris (or Rotari), there was a bi 
? 6 


end to the Ghi 


SIENA. 


Siena named Mouro. Attempts to trace earlier bish- 
ops as far back as the 5th century have yielded only 
vague and contradictory results. Under the Lom- 
bards the civil government was in the hands of a 
gastaldo, under the Carolingians of a count, whose 
authority, by slow degrees and a course of events 
similar to what took place in other Italian communes, 
gave way to that of the bishop, whose power in turn 
gradually diminished and was superseded by that of 
the consuls and the commonwealth. 

We have written evidence of the consular govern- 
ment of Siena from 1125 to 1212; the 


Struggle . . 

between number of consuls varied from three to 
noblesand twelve. This government, formed of 
popolani. 


gentiluomini or nobles, did not remain un- 
changed throughout the whole period, but was gradu- 


ally forced to accept the participation of the popolani| fi 


or lower classes, whose efforts to rise to power were 
continuous and determined. Thus in 1137 they ob- 
tained a third part of the government by the recon- 
stitution of the general council with 100 nobles and 
50 popolant. In 1199 the institution of a foreign 
padeeta gave a severe blow to the consular magistracy, 
which was soon extinguished; and in 1233 the people 
again rose against the nobles in the hope of ousting 
them entirely from office. The attempt was not com- 
pletely successful; but the Government was now 
equally divided between the two estates by the crea- 
tion of a supreme magistracy of twenty-four citizens, 
—twelve nobles and twelve popolani. During the 
rule of the nobles and the mixed rule of nobles and 
ceteee the commune of Siena was enlarged by 
ortunate acquisitions of neighboring lands and by the 
submission of feudal lords, such as the Scialenghi, 
Aldobrandeschi, Pannocchieschi, Visconti di Cam- 
piglia, ete. Before longthe reciprocal need of fresh 
territory and frontier disputes, especially concerning 
Poggibonsi and Montepulciano, led to an outbreak of 
hostilities between Florence and Siena. Thereupon, 
to spite the rival republic, the Sienese took the 
Ghibelline side, and the German emperors, beginning 
with Frederick Barbarossa, rewarded their fidelity by 
the grant of various privileges. 
« During the 12th and 13th centuries there were con- 
tinued disturbances, petty wars, and hasty 
pee wih reconciliations between Florence and Siena, 
until in 1254-55 a more binding peace and 
alliance was concluded. But this treaty, in spite of 
its apparent stability, led in a few years to a fiercer 
struggle ; for in 1258 the Florentines complained that 
Siena had infringed its terms by giving refuge to the 
Ghibellines they had expelled, and on the refusal of 
the Sienese to yield to these just remonstrances both 
states made extensive preparations for war. Siena 
epplied to Manfred, obtained from him a strong body 
of German horse, under the command of Count 
Giordano, and_likewise sought the aid of its Ghibel- 
line allies. «Florence equipped a powerful citizen 
army, of which the pelpmnal registers are still pre- 
served in the volume entitled 77 Libro di Montaperti 
in the Florence archives. This army, led by the 
esti of Florence and twelve ee captains, set 
orth gayly on its march towards the enemy’s terri- 
tories in the middle of April, 1260, and during its 
first campaign, ending 18th May, won an insignificant 
victory at Santa Petronilla, outside the walls of Siena. 
But in+a second and more important campaign, in 
which the militia of the other Guelf towns of Tuscany 
took part, the Florentines were signally defeated at 
ores eh on 4th September, 1260. This defeat 
erushed the power of Florence for many years, re- 
duced the city to desolation, and apparently annihi- 
lated the Florentine Guelfs. But the battle of 
Benevento (1266) and the establishment of the dynasty 
of Chirles.of Anjou on the Neapolitan throne put an 
belting predominance in Tuscany. 
ine Siena soon felt the effects of the change in 


the defeat of its army at Colle di Valdelsa (1269) by 
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the united forces of the Guelf exiles, Florentines, and 
French, and the death in that battle of her powerful 
citizen Provenzano Salvani (mentioned by Dante), 
who had been the leading spirit of the Government 
at the time of the victory of Montaperti. For some 
time Siena remained faithful to the Ghibelline cause ; 
nevertheless Guelf and democratic sentiments began 
to make head. The Ghibellines were on several oc- 
casions expelled from the city, and, even when a tem- 
porary reconciliation of the two parties allowed them 
to return, they failed to regain their former influence. 
Meanwhile the popular party acquired increasing 
power in the state. Exasperated by fe 
tyranny of the Salimbeni and other patri- 
cian families allied to the Ghibellines, it 
decreed in 1277 the exclusion of all nobles 


Suecess of 
popular 
party. 


rom the supreme magistracy (consisting since 1270 
of thirty-six instead of twenty-four members), and in- 
sisted that this council should be formed solely of 
Guelf traders and men of the middle class. This con- 
stitution was confirmed in 1280 by the reduction of 
the supreme magistracy to fifteen members, all of the 
humbler classes, and was definitively sanctioned in 
1285 (and 1287) by the institution of the magistracy 
of nine. This council of nine, composed 
only of burghers, carried on the goverm 
ment for about seventy years, and its rule 
was sagacious and peaceful. The territories of the 

state were enlarged; a friendly alliance was main- 

tained with Florence; trade flourished; in 1321 the 

university was founded, or rather revived, by the in- 

troduction of Bolognese scholars ; the principal build- 

ings now adorning the town were begun; and the 

charitable institutions, which are the pride of modern 

Siena, increased and prospered. But meanwhile the 

exclusiveness of the single class of citizens from whose 

ranks the chief magistrates were drawn had converted 

the government into a close oligarchy and excited the 

hatred of every other class. Nobles, judges, notaries, 

and populace rose in frequent revolt, while the nine 

defended their state (1295-1309) by a strong body of 

citizen militia divided into terzveri (sections) and con- 

trade (wards), and violently repressed these attempts. 

But in 1355 the arrival of Charles [V. in Siena gave 

fresh courage to the malcontents, who, backed by the 

imperial authority, overthrew the government of the 
nine ‘and substituted a magistracy of twelve drawn 

from the lowest class. These new rulers were to some 
extent under the influence of the nobles who had fo- 

mented the rebellion, but the latter were again soon 

excluded from all share in the government. This was 
the beginning of a determined struggle for supremacy, 

carried on for many years, between ati different classes 
of citizens, locally termed ordinié or monti,—the lower 
classes striving to grasp the reins of government, the 
higher classes already in office striving to keep all 
power in their own hands, or to divide it in proportion 
to the relative strength of each monte. As this strug- 
gle is of too complex a nature to be described in detail, 

we must limit ourselves to a summary of its leading 
episodes. 

See on ae bes Sil nine (as 
these had previously replaced the counci 

of the nobles) consisted—both as individu- ®W¢of the 
als and as a party—of ignorant, incapable, 

turbulent men, who could neither rule the state with 
firmness nor confer prosperity on the republic. They 
speedily broke with the nobles, for whose manceuyres 
they had at first been useful tools, and then split into 
two factions, one siding with the Tolomei, the other, 
the more restless and violent, with the Salimbeni and 
the noveschi (partisans of the nine), who, having still 
some influence in the city, probably fomented these 
dissensions, and, as we shall see later on, skilfully 
availed-themselves of every chance likely to restore 
them to power. In 1368 the adversaries of the twelve 
succeeded in driving them by force from the public 
palace, and substituting a government of thirteen,— 


Council 
of nine. 
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ten nobles and three noveschi. This government 
lasted only twenty-two days, from 2d to 24th Septem- 
ber, and was easily overturned by the dominant faction 
of the dodicini (partisans of the twelve), aided by the 
Salimbeni and the populace, and favored by the em- 
peror Charles IV. The nobles were worsted, being 
driven from the city as well as from power; but the 
absolute rule of the twelve was brought to an end, and 
right of participation in the government was extended 
to another class of citizens. For, on the expulsion of 
the thirteen from the palace, a council of 124 plebeians 
created a new magistracy of twelve difensori (defend- 
ers), no longer drawn exclusively from the order of 
the twelve, but composed of five of the popolo minuto, 
or lowest populace aes first admitted to the govern- 
ment), four of the twelve, and three of the nine. But 
it was of short duration, for the dodicini were ill satis- 
fied with their share, and in December of the same 
year (1368) joined with the popolo minuto in an at- 
tempt to expel the three noveschi from the palace. 
But the new popular order, which kad already as- 
serted its predominance in the council of the riforma- 
tort, now drove out the dodicint, and for five days (11th 
to 16th December) kept the government in its own 
hands. Then, however, moved by fear of the emperor, 
who had pagsed through Siena two months before on his 
way to Rome, and who was about to halt there on his 
return, it tried to conciliate its foes by creating a fresh 
council of 150 riformatori, who replaced 
the twelve defenders by a new supreme 
magistracy of fifteen, consisting of eight 
popolant, four dodicini, and three noveschi, 
entitled respectively ‘‘ people of the greater number,”’ 
‘* people of the middle number,” and ‘‘ people of the 
less number.’’ From this renewal dates the formation 
of the new order of monte dei riformatori, the title 
henceforth bestowed on all citizens, of both the less 
and the greater people, who had reformed the govern- 
ment and begun to participate in it in 1368. The tur- 
bulent faction of the twelve and the Salimbeni, being 
dissatisfied with these changes, speedily rose against 
the new Government. This time they were actively 
aided by Charles IV., who, having returned from 
Rome, sent his militia, commanded by the imperial 
vicar Malatesta da Rimini, to attack the public pal- 
ace. But the Sienese people, being called to arms by 
the council of fifteen, made a most determined resist- 
ance, routed the imperial troops, captured the stan- 
dard and confined the emperor in the Salimbeni pal- 
ace. Thereupon Charles came to terms with the 
Government, granted it an imperial patent, and left 
the city, consoled for his humiliation by the gift of a 
large sum of money. 

e spite of its wide basis and great energy, the monte 
dei riformatori, the heart of the new paren 
could not satisfactorily cope with the attacks of ad- 
verse factions and treacherous allies. So, the better 
to repress them, it created in 1369 a chief of the police, 
with the title of esecutore, and a numerous association 
of popolani—the company or casata grande of the 
a bulwarks against the nobles, who had been 
recalled from banishment, and who, though -fettered 
by strict Pie reese were now eligible for offices of 
the state. But the appetite for power of the “less 
people’ and the dregs of the populace was whetted 
rather than satisfied by the installation of the riform- 
atori in the principal posts of authority. Among the 
wool-carders—men of the lowest class, dwelling in the 
precipitous lanes about the Porta Ovile—there was an 
association styling itself the ‘‘company of the worm.” 
During the famine of 1371 this company rose in re- 
volt, sacked the houses of the rich, invaded the public 
pases drove from the council of fifteen the four mem- 

rs of the twelve and the three of the nine, and re- 
placed them by seven tatterdemalions. Then, having 
withdrawn to its own quarter, it was suddenly at- 
tacked by the infuriated citizens (noveschi and do- 
dicini), who broke into houses and workshops and put 


Riformatori 
and council 
of fifteen. 


account of their growing turbulence, were 
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|numbets of the inhabitants to the sword without re- 


gard for age or sex. Thereupon the popular rulers 
avenged these misdeeds by many summary executions 
in the piazza. These disorders were only checked by 
fresh changes in the council of fifteen. It was now 
formed of twelve of the greater people and three no- 
veschi, to the total exclusion of the dodi¢ini, who, on 
likewise 
banished from the city. 

Meanwhile the Government had also to contend with 
difficulties outside the walls.’ The neigh-s 
boring lords attacked and ravaged the 
pani territories ; grave injuries were 
inflicted by the mercenary bands, especially by the 
Bretons and Gascons. The rival claims to the Nea- 
politan kingdom of Carlo di Durazzo and Louis of 
Anjou caused fresh disturbances in Tuscany. The 
Sienese Government. conceived hopes of gaining pos- 
session of the city of Arezzo, which was first occupied 
by Durazzo’s men, and then by Enguerrand de Coucy 
for Louis of Anjou; but while the Sienese were nourish- 
ing dreams of conquest the French general unexpectedly 
sold the city to the Florentines, whose negotiations 
had been conducted with marvellous ability and de- 
spatch (1384). The gathering exasperation of the 
Sienese, and notably of the middle class, against their 
rulers was brought to a climax by this cruel disa 
pointment. Their discontent had been gradually 
swelled by various acts of home and foreign policy 
during the sixteen years’ rule of the riformator?, nor 
had he concessions granted to the partisans of the 
twelve and the latter’s recall and renewed eligibility to 
office availed to conciliate them. At last the revolt 
broke out and gained the upper hand, in March, 1385. 
The riformatori were ousted from power and expelled 
the city, and the trade of Siena suffered no little in- 
Aury by the exile of so many artisan families. The 

fteen were replaced by a new supreme 

magistracy of ten priors, chosen in the Ms 
following, proportions,—four of the twelve, ° 
four of the nine, and two of the people 
proper, or ps le of the proate number, but to the 
exclusion of all who had shared in the government or 
sat in council ‘under the rformatori. Thus bega ; 
new order or monte ‘del popolo, composed of familie 


Contention 
for Arezzo. 


priors, 


of the same class as the riformatori, but having had 


no part in the government during the latter’s rule. 
But, though now admitted to power through the 
burgher reaction, as a concession to democratic ideas, 
and to cause a split among the greater people, they 
enjoyed very limited privileges.! 

n 1387 fresh quarrels with Florence on the subject 
of Montepulciano led to an open war, that : 
was further aggravated by the interference 
in Tuscan affairs of the ambitious duke of . 
Milan, Gian Galeazzo Visconti. With him the Si- 
enese concluded an alliance in 1389 and ten years later 
accepted his suzerainty and resigned the liberties of 
their state. But.in 1402 the death of Gian Galeazzo 
lightened their yoke. In that year the first plot 
against the Viscontian rule, hatched by the twelve and 
the Salimbeni and fomented by the Florentines, was 
violently repressed, and caused the twelve to be again 
driven from office; but in the following year a special 
balia, created in consequence of that riot, annulled 
ine aueel pected aly and pean the liberties of 

iena. During the interval the supreme magis 

had assumed a more popular form. By the ie 
admission of the riformatori_and exclusion of the 
twelve, the permanent was now composed of 
nine priors (three of the nine, three of the people, a 
three of the riformatori) and of a captain of 

people to be chosen from each of the three monti 
turn, On 11th April peace was made with the F 
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entines and Siena enjoyed several years of tranquil 
prosperity. ’ 

But the great Western schism then agitating the 
Christian world again brought disturbance 
with to Siena. In consequence of the decisions 
Florence. of the council of Pisa, Florence and Siena 
had declared against Gregory XII. (1409); Ladislaus 
of Naples, therefore, as a supporter of the pope, 
seized the opportunity to make incursions on Sienese 
territory, laying it waste and threatening the city. 
The Sienese maintained a vigorous resistance till the 
death of this monarch in 1414 freed them from his 
attacks. In 1431 a fresh war with Florence broke out, 
caused by the latter’s attempt upon Lucca, and con- 
tinued in consequence of the Florentines’ alliance with 
Venice and Pope Eugenius IV., and that of the 
Sienese with the duke of Milan and Sigismund, king 
of the Romans. This monarch halted at Siena on his 
way to Rome to be crowned, and received a most 
princely welcome. In 1433 the opposing leagues 
signed a treaty of peace, and, Saieaet it was disad- 
vantageous to the Sienese and temptations to break it 
were frequently urged upon them, they faithfully ad- 
hered to its terms. During this period of comparative 
tranquillity Siena was honored by the visit of Pope 
Eugenius IV. (1443) and by that of the emperor 
Predcrick I11., who came there to receive his bride, 
Eleanor of Portugal, from the hands of Bishop 

neas Sylvius Piccolomini, his secretary and _histo- 
rian (1452). This meeting is recorded by the memo- 
rial column still to be seen outside the Camollia gate. 
In 1453 hostilities against Florence were again re- 
sumed, on account of the invasions and ravages of 
Sienese territory committed by Florentine troops in 
their conflicts with Alphonso of Naples, who since 
1447 had made Tuscany his battle-ground. Peace was 
once more patched up with Florence in 1454. Siena 
was next at war for several years with Aldobrandino 
Orsini, count of Pitigliano, and with Jacopo Piccinini, 
and suffered many disasters from the treachery of its 
generals. About the same time the republic was ex- 
posed to still graver danger by the conspiracy of some 
of its leading citizens to seize the reins of power and 
pee the city under the ne pig t of pu pienee, as it 

ad once been under that of the duke of Milan. But 
the plot came to light ; its chief ringleaders were be- 
headed, and many others sent into exile (1456); and 
the death of Alphonso at last ended all danger from 
that source. During those critical times the govern- 
ment of the state was CO apie by a riew executive 
Deas fe magistracy called the balta, which from 
the balia ° 1455. began to act independently of the 
priors or consistory. Until then it had 
been merely a provisional committee annexed to the 
latter. But henceforward the balia had supreme 
jurisdiction in all affairs of the state, although always, 
own to the fall of the republic, nominally pre- 
serving the character of a magistracy extraordinary. 
The election of Adneas Sylvius Piccolomini to the papal 
chair in 1458 caused the utmost joy to the Sienese; 
and in ——— to their illustrious fellow-citizen 
they granted the request of the nobles and readmitted 
them to a share in the government. But this conces- 
sion, grudgingly made, only remained in force for a few 
years, and on the death of the ope (1464) was revoked 
altogether, save in the case of members of the Picco- 
lomini house, who were decreed to be — and 
were allowed to retain all their privileges. Meanwhile 
fresh discords were brewing among the plebeians at the 
head of affairs. : 

The conspiracy of the Pazzi in 1478 led to a war in 

which Florence and Milan were opposed to 
ra the pope and the king of Naples, and 
which was put an end to by the peace of 
13th March, 1480. Wiereusen Alphonso, duke of 
Calabria, who was fighting in Tuscany on the side of 
Ferdinand, came to an agreement with 


. Li father ? i 
ly ena and, in the same way as his grandfather Al- 
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| phonso, tried to obtain the lordship of the city and 


the recall of the exiled rebels of 1456. The noveschi 
(to whose order most of the rebels belonged) favored 
his pretensions, but the rj/ormatori were against 
him. Many of the people sided with the noveschi, 
rose in revolt on 22d June, 1480, and, aided by 
the duke’s soldiery, reorganized the government to 
their own advantage. Dividing the power between 
their two orders of the nine and the people, they ex- 
cluded the riformatori and replaced them by a new and 
heterogeneous order styled the aggregati, composed 
of nobles, exiles of 1456, and citizens of other orders 
who had never before been in office. But this violent 
and perilous upset of the internal liberties of the 
republic did not last long. .A decree issued by the 
Neapolitan king (1482) depriving the Sienese of cer- 
tain territories in favor of Florence entirely alienated 
their affections from that monarch. Meanwhile the 
monte of the nine, the chief promoters of the revolu- 
tion of 1480, were exposed to the growing hatred and 
envy of their former allies, the monte del popolo, who, 
conscious of their superior strength and numbers, 
now sought to crush the noveschi and rise to power in 
their stead. This change of affairs was accomplished 
7 a series of riots between 7th June, 1482, and 20th 

ebruary, 1483. The monte del popolo seized the lion’s 
share of the government; the riformatori were re- 
called, the aggregati abolished, and the noveschi con- 
demned to perpetual banishment from the government 
and the city. But ‘‘in perpetuo’’ was an empty form 
of words in those turbulent Italian republics. The 
noveschi, being ‘‘ fat burghers’’ with powerful con- 
nections, abilities, and traditions, gained increased 
strength and influence in exile ; ei five years later, 
on 22d July, 1487, they returned triumphantly to 
Siena, dispersed the few adherents of the popolo who 
offered resistance, murdered the captain of the people, 
reorganized the state, and placed it under the protec- 
tion of the Virgin Mary. And, their own predomi- 
nance being assured by their numerical strength and _ 
influence, they accorded equal shares of power to the 
other monti. 

Among the returned exiles was Pandolfo Petrucci, 
chief of the noveschi and soon tobe atthe 5, goin 
head of the Government. During the  petmeci 
domination of this man (who, like Lorenzo 
de’ Medici, was surnamed ‘‘ the Magnificent”’) Siena 
enjoyed many years of splendor and prosperity. We 
use the term ‘‘domination”’ rather than ‘‘signory”’ 
inasmuch as, strictly speaking, Petrucci was never 
lord of the state, and left its established form of gov- 
ernment intact; but he exercised despotic authority 
in virtue of his strength of character and the continued 
increase of his personal power. He based his for- 
eign policy on alliance with Florence and France, and 
directed the internal affairs of the state by means of 
the council (collegio) of the bala, which, although 
occasionally reorganized for the purpose of conciliating 
rival factions, was always subject to his will. He like- 
wise added to his power by assuming the captainship 
of the city guard (1495), and later by the purchase 
from the impoverished commune of several outlying 
eastles (1507). Nor did he shrink from deeds of blood- 
shed and revenge ; the assassination of his father-in- 
law, Niccold Borghesi (1500), is an indelible blot upon 
his name. He successfully withstood all opposition 
within the state, until he was at last worsted in his 
struggle with Cesare Borgia, who caused his expulsion 
from Siena in 1502. But through the friendly media- 
tion of the Florentines and the French king he was re- 
called from banishment on 29th March, 1503. He 
maintained his power until his death at the age of 
sixty on 21st May, 1512, and was interred with princely 
ceremonials at the public expense. The predominance 
of his family in Siena did not last long after his decease. 
Pandolfo had not the qualities required to found a 
dynasty such as that of the Medici. He lacked the 
lofty intellect of a Cosimo or a Lorenzo, and the at- 
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mosphere of liberty-loving Siena with its ever-chang- 
ing factions was in no way suited to his parpose. His 
eldest son Borghese Petrucci, was incapable, haughty, 
and exceedingly corrupt; he only remained three 
years at the head of affairs and fled ignominiously in 
1515. Through the favor of Leo X. he was succeeded 
by his cousin Raffaello Petrucci, previously governor 
of St. Angelo and afterwards a cardinal. 

This Petrucci was a bitter enemy to Pandolfo’s 
children. He caused Borghese and a younger son 
named Fabio to be proclaimed as rebels, while a third 
son, Cardinal Alphonso, was strangled by order of 
Leo X. in 1518. He was a tyrannical ruler, and died 
suddenly in 1522. In the following year Clement 
VIL insisted on the recall of Fabio Petrucci; but two 
years later a fresh popular outbreak drove him from 

Siena forever. The city then placed itself 


Under the under the protection of the emperor Charles 
protection V_. created a magistracy of ‘‘ ten conserva- 
of the em- Baas ° i ” 

peror. tors of the liberties of the state ’’ (Decem- 


ber, 1524), united the different monti in 
one named the ‘‘ monte of the reigning nobles,’’ and 
rejoicing to be rid of the last of the Petrucci, dated 
their public books, ab instaurata libertate year I., IL., 
and so on. 

The so-called free government subject to the empire 
lasted for twenty-seven years ; and the desired pro- 
tection of Spain weighed more and more heavily until 
it became a tyranny. The imperial legates and the 
captains of the Spanish guard in Siena crushed both 

overnment and people by continual extortions and 
by undue interference with the functions of the balia. 
Charles V. passed through Siena in 1535, and, as in 
all the other cities of enslaved Italy, was received with 
the greatest pomp; but he left neither peace nor 
liberty behind him. From 1527 to 1545 the city was 
torn by faction fights and violent revolts against the 
noveschi, and was the scene of frequent bloodshed. 
The balia was reconstituted several times by the im- 
perial agents,—in 1530 by Don Lopez di Soria and 
Alphonso Piccolomini, duke of ‘Amalfi, in 1540 by 
Granvella (or Granvelle), and in 1548 by Don Diego 
di Mendoza; but government was carried on as badly 
as before, and there was increased hatred of the 
Spanish rule. When in 1549 Don Diego announced 
the emperor’s purpose of erecting a fortress in Siena 
to keep the citizens in order, the general hatred found 
vent in indignant remonstrance. The historian Or- 
Jando Malavolti and other special envoys were sent to 
the emperor in 1550 with a petition signed by more 
than a thousand citizens praying him to spare them 
so terrible a fee pe but their mission failed ; they 
returned unheard. Meanwhile Don Diego had laid 
the foundation of the citadel and was carrying on the 
work with activity. Thereupon certain Sienese citi- 
zens in Rome, headed by Adneas Piccolomini (a kins- 
man of Pius II.), entered into negotiations with the 
agents of the French king and, having with their help 
collected men and money, marched on Siena and forced 
their way in by the new gate (now Porta Romana) on 
26th July, 1552. The townspeople, encouraged and 
reinforced by this aid from without, at once rose in 
revolt, and attacking the Spanish troops, disarmed 
them and drove them to teks refuge in the citadel 
nat July). And finally by an agreement with Cosimo 

le’ Medici, ‘duke of Florence, the Spaniards were 
sent away on the 5th August, 1552, and the Sienese 
took possession of their fortress. 

The Government “ea igi er ereihe wei it 

. protection of the French agents; the ba 
ae was abolished, its very name having been 
ire — rendered odious by the tyranny of Spain, and 
Siena, ~~ Was replaced by a similar magistracy styled 
_ ,eapitant del ere e reggimento. Siena 
exulted in her recovered eedom ; backer sunshine was 
soon clouded. First, the emperor’s wrath was stirred by 
the influence of France in the counsels of the republic; 
then Cosimo, who was no less jealous of the French, 
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conceived the design of annexing Siena to his own 
dominions. The first hostilities of the imperial forces 
in Val di Chiana (1552-53) did little damage; but 
when Cosimo took the field with an army commanded 
by the marquis of Marignano the ruin of Siena was at 
hand. On 26th January Marignano captured the forts 
of Porta Camoilia (which the whole population of Siena, 
including the women, had helped to construct) and in- 
vested the city. On 2d August of the same year, at 
Marciano in Val di Chiana, he won a complete victory 
over the Sienese and French troops under Piero Strozzi, 
the Florentine exile and marshal of France. Mean- 
while Siena was vigorously besieged, and its inhabitants, 
sacrificing everything for their beloved city, maintained 
a most heroic defence. A glorious record of their suf- 
ferings is to be found in the Diary of Sozzini, the 
Sienese historian, and in the Commentaries of Blaise 
de Monlue, the.French representative in Siena. But 
in April, 1555, the town was reduced to extremity and 
was forced to capitulate to the emperor and the uke. 
On 2\st April the Spanish troops entered the gates ; 
thereupon many patriots abandoned the city and, taking 
refuge at Montalcino, maintained there a shadowy form 
of republic until 1559. 

Cosimo I. de’ Medici being granted the investiture 
of the Sienese state by the patent of Philip tneorpora- 
II. of Spain, dated 3d Julys 1557, too tion of 
formal possession of the city on the 19th of pepe wish 
the same month. A lieutenant-general was 4 
appointed as representative of his authority ; the eoun- 
al of the balia was reconstituted with — members 
chosen by the duke; the consistory and the general 
council were left in existence but deprived of their po- 
litical autonomy. Thus Siena was annexed to the Flor- 
entine state under the same ruler and became an integral 
part of the grand-duchy of Tuscany. Nevertheless it 
retained a separate administration for more than two 
centuries, until the general reforms of the grand-duke 
Pietro Leopoldo, the French domination, and finally 
the restoration swept away all differences between the 
Sienese and Florentine systems of government. In 
1859 Siena was the first Tuscan city that voted for 
annexation to Piedmont and the Mapes of Victor 
Emmanuel I1., this decision (voted 26th June) being 
the initial step towards the unity of Italy. . 


Literary History—The literary history of Siena, while 
recording no gifts to the world equal to those bequeathed 
by Florence, and without the power and originality by 
which the latter became the centre of Italian culture, can 
nevertheless boast of some illustrious names. Of these a 
brief summary, beginning with the department of general 
literature and passing on to history and science, is subjoined. 
Many of them are also dealt with in separate articles, to 
which the reader is referred. 

As early as the 13th century the vulgay tongue was already 
well established at Siena, being used in public _ 
documents, commercial records, and private ym 
correspondence. The poets flourishing at that ° 
period were Folcacchiero, Cecco Angiolieri—a humorist of 
a very high order—and Bindo Bonichi, who belonged also 
to the following century. “The chief glory of the 14th cen- 
tury was St. Catherine Benincasa. The year of her death 
(1380) was that of the birth of St. Bernardino Albizzeschi, 
a popular preacher whose sermons in the vulgar tongue are 
models of style and diction. To the 15th century belongs 
JEneas Sylvius Piccolomini (Pius II.), humanist, historian, 
and political writer. In the 16th century we find another 
Piccolomini (Alexander), bishop of Patras, author of a cu- 
rious dialogue, Della bella Creanza delle Donne; another 
bishop, Claudio Tolomei, diplomatist, poet, and philol 
who revived the use of ancient Latin metres; and Luca 
Contile, a writer of narratives, plays, and poems. Prose 
fiction had two representatives in this century, 
Bargagli, a writer of some merit, and Pietro Fortini, 
productions were trivial and indecent. In the 17th cent 
we find Ludovico Sergardi (Quinto Settano), a Latinist 
satirical writer of much talent and culture; but the m 


ns q 


original and brilliant figure in Sienese literatu 
Girolamo Gigli (1660-1722), author of the Ga 
Sorrellina di Don Pilone, Il Vocabolario Cateriniano, 
Diario Ecclesiastico. As humorist, scholar, and 

Gigli would take a high place in the literature of 
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His resolute opposition to all hypocrisy—whether religious | da Vinci, 


or literary—exposed him to merciless persecution from the 
Jesuits and the Della Cruscan Academy. 
In the domain of history we have first the old Sienese 


chronicles, which down to the 14th century are | 


Historians. so confused that it is almost impossible to dis- 
the personality of the various authors. Three 14th century 
chronicles, attributed to Andrea Dei, Agnolo di Tura, called 
Il Grasso, and Neri di Donati, are published in Muratori, 
vol. xv. To the 15th century belongs the chronicle of Alle- 
gretto Allegretti, also in Muratori (vol. xxiii.); and during 
the same period flourished Sigismondo Tizio (a priest of 


nous history written in Latin and never printed (now among 
the MSS. of the Chigi Library in Rome), though devoid of 
literary merit, contains much valuable material. The best 
Sienese historians belong to the 16th century. They are 
Orlando Malavolti (1515-1596), a man of noble birth, the 
most trustworthy of all; Antonio Bellarmati; Alessandro 


Sozzini di Girolamo, the sympathetic author of the Diario | 


del? ultima Guerra Senese ; and Giugurta Tommasi, of whose 
tedious history ten books, down to 1354, have been published, 
the rest being still in manuscript. Together with these his- 


torians we must mention the learned scholars Celso Cittadini | 


(d. 1627), Ulberto Benvoglienti (d. 1733), one of Muratori’s 


In the same category may be classed the librarian C. F. 
Carpellini (d. 1872), author of several monographs on the 
origin of Siena and the constitution of the republic, and 
Scipione Borghesi (d. 1877), who has left a precious store of 
historical, biographical, and bibliographical studies and 
documents. 

In theology and philosophy the most distinguished names 
Scientific are—Bernardino Ochino and Lelio and Fausto 
writers. Soceini (16th century) ; in jurisprudence, three 

cini—Mariano senior, Bartolommeo, and 
Mariano junior (15th and 16th centuries); and in political 
economy, Sallustié Bandini (1677-1760), author of the Dis- 
corso sulla Maremma. In physical science the names most 
worthy of mention are those of the botanist Pier Antonio 
Mattioli (1501-1572), of Pirro Maria Gabrielli (1643-1705), 
founder of the academy of the Physiocritics, and of the 
anatomist Paolo Mascagni (d. 1825). 
Art.—The history of Sienese art is a fair and luminous 
record. Lanzi happily designates Sienese paint- 
Painters. ing as “Lieta scuola fra lieto popolo” (“the 
| blithe school of a blithe people”). The special 
characteristics of its masters are freshness of color, vivacity 
of expression, and distinct originality. The Sienese school 
of painting owes its origin to the influence of Byzantine 
art; but it improved that art, impressed it with a special 
stamp, and was for long independent of all other influences. 
Eiasctuently Sienese art seemed almost stationary amid 
the general progress and development of the other Italian 
schools, and preserved its medieval character down to the 
end of the 15th century. When the Florentine Giotesques 
and their few followers were on the wane, this mystic 
Sienese school still showed continued fertility and improve- 


ment. At the close of the 15th century the influence of the | 


Umbrian and—to a slighter degree—of the Florentine 
ae began to penetrate into Siena, followed a little later 
by that of the Lombard, and these grafts gave fresh vigor 
to the old stock without destroying its special characteristies. 
Of this uew phase of Sienese art it has been well said that 
oma was its Leonardo, Baldassare Peruzzi its Raphael, 
d Beccafumi its Michelangelo. In every age Siena has 
eee many painters of different degrees of merit. It is 
ible to mention all, so we will only cite the names of 

emore celebrated. In the 13th century we find Guido (da 
Siena), painter of the well-known Madonna in the church 
S. Domenico in Siena. The 14th century gives us Ugo- 
0, who painted the Madonna del Tabernacolo in Or San 
lorence; Duccio di Buoninsegna, whose chief 
vork is the great panel of the high altar of the cathedral 
at Siena; Pietro and Ambrogio Lorenzetti, Simone di Mar- 
(or Memmi), Lippo Memmi, Andrea di Vanni (painter 
statesman), and Taddio di Bartolo. In the 15th century 
have Sano di Pietro, Giovanni di Paolo, Stefano di Gio- 
(Il Sassetta), and Matteo di Giovanni Bartoli, whose 
ere ings of the massacre of the Innocents show a 
sentiment and much observation of reality. The 16th 
'y boasts the names of Guidoccio Cossarelli, Giacomo 
otto, Girolamo del Pacchia, Baldassare Peruzzi 
, who was excellent in many branches of art and 
ly celebrated for his frescos and studies in perspec- 
chiaroscuro; Giovanni Antonio Bazzi, otherwise 
fl Sodoma (1477-1549), who, born at Vercelli in 
and trained at Milan in the school of Leonardo 
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came to Siena in 1504 and there produced his 
finest works; Domenico Beccafumi, otherwise known as 
Micharino (1486-1550), noted for the Michelangelesque 
daring of his designs; and Francesco Vanni. 

Side by side with these painters marches a notable band 


} of seulptors and architects, such as Lorenzo 
entangle truth from fiction or even to decide | 


Sculptors 
and archi- 
tects. 


Maitani, architect of the Orvieto cathedral (end 
of 13th century); Camaino di Crescentino; , 
Tino di Camaino, sculptor of the monument to 
Henry VII. in the Campo Santo of Pisa; Agostino and Ag- 
nolo, who in 1330 carved the fine tomb of Bishop Guido 
Tarlati in the cathedral of Arezzo; Lando di Pietro (14th 


h | century), architect, entrusted by the Sienese commune with 
Siena, though born at Castiglione Aretino), whose volumi- | 


the proposed enlargement of the cathedral (1339) ; Giacomo 
della Quercia, whose lovely fountain, the Fonte Gaia, in the 
Piazza del Campo has been recently restored by the sculp- 
tor Sarrocchi; Lorenzo di Pietro (Il Vecchietta), a pupil of 
Della Quercia and an excellent artist in marble and bronze ; 
Francesco di Giorgo Martino (1439-1502), painter, sculptor, 
military engineer and writer on art; Giacomo Cozzarelli 
(15th century) ; and Lorenzo Mariano, surnamed Il Marrina 
(16th century). (C. PA.) 


SIERADZ, a town of Russian Poland. in the gov- 
ernment of Kalisz (Kalish), situated on the Warta, 


o7 hs ne T . c 
correspondents, and Gio. Antonio Picci (d. 1768), author of | 127 miles southwest of Warsaw. It is one of the old 


histories of Pandolfo Petrucci and the bishopric of Siena. | ©! Ae : 
of Christianity, and was formerly known as Syra or 


est towns of Poland, founded prior to the introduction 


Syraz. The annals mention it in 1139. Several seims 
were held there during the 13th to 15th centuries, and 
it was a wealthy town until nearly destroyed by fire in 
1447. It is full of historical interest for the Poles. 
The old castle, which suffered much in the Swedish 
war, was destroyed by the Germans in 1800. There 
are two churches dating from the 12th and 14th cen- 
turies. Sieradz, after having been the chief town of 
a voirddztvo, has now no importance. Its population 
was 15,040 in 1884. 

SIERRA LEONE, a British colony on the West 
Coast of Africa, the capital of which, Freetown, lies 
in 8° 297 N. lat. and 13° 14” W. long. It consists of 
Sierra Leone proper, part of the Quiah country to 
the east, Tasso Island, ete., in the Sierra Leone estu- 
ary, part of the Bullom country to the north, the Los 
Islands to the north of the Mellicoury (Mellacorée) river, 
the Banana Islands to the south of the main settle- 
ment, Sherbro (Sherboro) Island and part of the Sher- 
bro country, the Turner peninsula, W. EH. Tucker’s terri- 
tory, and generally all the seaboard south to the mouth 
of the Manoh (Manna) river, which is now recognized 
as the northern boundary of Liberia. The British ter- 
ritory and protectorate are estimated to have an area of 
about 3000 square miles ; and, though it has not all been 
formally annexed, the whole coast region from the 
mouth of the Scarcies in 8° 55’ N. lat. to that of the 
Manoh in 6° 55’ may be considered as British, at least 
to the exclusion of any other European sovereignty. 

Sierra Leone proper is a peninsula about 18 miles 
long from northwest to southeast by about 12 broad. 
It lies between the Sierra Leone estuary on the north 
and Yawry bay on the south. Lengthwise it is tray- 
ersed bya range of high hills attaining a height of 3000 
feet in the Sugar Loaf and nearly as much in Mount 
Horton farther south. From the mainland the penin- 
sula is physically separated by the Bance or Bunce 
river (properly estuary), which receives the Waterloo 
Creek and other small streams. Towards the east and 
southeast the peninsula sinks to the level of the great 
alluvial zone which extends along the larger portion 
of this district of the African coast. 
te consist of some kind of igneous rock (popularly 
misnamed granite) and of beds of red sandstone, the 
disintegration of which has given a dark-colored fer- 
ruginous soil of moderate fertility. The “lofty green 
trees’ which clothed the ‘“‘ mountain’”’ at the time of 
its discovery (Cadamosto) have for the most part been 
destroyed, though Sugar Loaf is still timbered to the 
top and the peninsula is verdant with abundant vege- 
tation. The Negroes give so little attention to agri- 
culture that the local produce would not feed the 
population for three months. 
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The hills seem_ 


Among the productions 
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of the peninsula are cola nuts, ginger (in large quan- 
tities), malagetta pepper, castor-oil, maize, cassava, 
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ground nuts and (in small quantities) cotton. Native 
coffee was discovered in Quiah in 1796, and the grow- 
ing of Liberian coffee and cocoa has since 1880 been 
attempted with some success. 


The rainfall of Sierra Leone, according to the Colonial 
Hospital observations at Freetown, is from 150 to 169 inches 
perannum. The three months of January, February, and 
March are practically rainless; the rains, commencing in 
April or May, reach their maximum in July, August and, 
September, and rapidly diminish in October, November and 
December. It sometimes rains for thirty hours on end, 
but generally twelve hours of rain are followed by twenty- 
four, thirty or more hours of clear and pleasant weather. At 
the barracks (150 feet higher than the hospital) there are 
about 40 inches more rain, and at Kissy, 3 miles distant, 
some 18 or 20 inches less. The annual temperature indoors 
is from 78° to 86°. The highest reading for 1880 was 95° 
and the lowest 69.33°. During the dry season, when the 
climate is very much like that of the West Indies, there 
occur terrible tornadoes and long periods of the harmattan, 
—a northeast wind, dry and desiccating, and carrying with 
it those clouds of fine dust which the sailors designate 
“smokes.” The dangers of the climate have long been 
exaggerated. The low swampy regions are like those of 
other tropical countries, and Freetown, being badly placed 
and carelessly kept, is too often a hotbed of malaria and fever; 
but the higher districts are not the “ white man’s grave.” 

According to the census of 1880, the population of the 
colony was as follows: peninsula of Sierra Leone with 
British Quiah, 53,862; Isles de Los, 1371; occupiers of fac- 
tories on the Sierra Leone river paying rent to Govern- 
ment, 52; island of Tasso, 828; British Sherbro (including 
Bonthe, Mocolo, Mokate, Runteh, York Island, Yelbana, Vic- 
toria, Tasso, Bendu and Jamaica), 4333,—total, 60,446. But 
the census officials deem the actual population to be much 
greater, that of British Sherbro, for example, being pretty 
certainly 8000 or 9000. Ethnographically Sierra Leone is 
almost “‘an epitome of Africa.” The following are the 
more important races that can be distinctly classified ; Man- 
dingos, 1190; Timmanehs, 7443; Joloffs, 189; Baggas, 340; 
Mendis, 3088; Sherbros, 2882; Gallinas, 697; Limbas, 493 ; 
Susus (Soosoos), 1470; Fulahs, 225; Lokkos, 1454; Serra- 
kulis, 129; Bulloms, 129; Krumen, 610. The direct de- 
scendants of the liberated slaves now number 35,430. The 
Akus or people of Yoruba and the Eboes from the eastern 
banks of the Niger are most easily distinguished. The 
white residents number only 163, almost entirely a floating 
population. 
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Most of the inhabitants depend upon trade, and are col- 
lected at the north end of the peninsula, in FREETOWN 
(q.v.) and the neighboring villages. Freetown has 
a good supply of pure water, and great improve- 
ments in sanitation have recently been effected. 
Among the villages in the peninsula may be men- 
tioned Kissy (founded in 1817) the seat of two hos- 
pitals for male and female incurables, Gloster (1816), 
Bathurst (1818), Leopold (1817), Charlotte (1818), 
Regent (1812), Leicester (1809). 

According to the census returns of 1880, there 
were in Sierra Leone 18,660 Episcopalians, 17,098 
Wesleyans and Methodists, 2717 of Lady Hunting- 
don’s connection, and 369 Roman Catholies. Since 
1861-62 there has been an independent Episcopal 
Native Church; but the Church Missionary Society, 
which in 1804 sent out the first missionaries to Sierra 
Leone and has spent about £500,000 on the colony, 
still maintains certain educative agencies. Fourah 
Bay college, built by the society on the site of Gen- 
eral Turner’s estate (14 miles east of Freetown) and 
opened in 1828 with six pupils, one of whom was 
Bishop Crowther, was affiliated in 1876 to Durham 
university, and has a high-class curriculum. Other 
institutions are the grammar school (1846), the Wes- 
leyan high school and the Annie Walsh Memorial 
Female Institution. 

With the exception of ginger, most of the prod- 
ucts are brought down the rivers from the inter- 
ior, and the development of trade has been griev- 
ously hampered by inter-tribal wars in non-British 
territory. A considerable falling off is obsery- 
able in those articles which require cultivation or 
labor, or are bulky in transit. Cola nuts have 
steadily increased in quantity,—that part of the 
Limba country where they are principally grown 
being in comparative peace. The supply of india- 
rubber has decreased, partly through destruction 
of the trees, partly through war in the Yonnie 
country. Gum copal is brought from the northern 
rivers. The Mendi country sends a good deal of 
rice, which is also grown largely in Sherbro. The total 
value of all the exports was on an average for 1877-81 
£382,620, and for 1882-83 £413,148. The corresponding 
figures for the imports were £424,447 and £429,273. 

The following figures show the average value of the prin- 
cipal exports in recent years: 
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607) 116,822 |35.869)41,941 
101,164 |47,217)96 674 
81,578 |21.954/89,7. 
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1883 
1884 
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68,377 |17,774|50,894 12,539 


9,721 31,661 13,409 1 
3,776 40,002 16,304 


The most northerly territory belonging to the colony is 
the little groupof the Los Islands (Islas de los Idolos), about 
80 miles north-northwest of Freetown to the south of San- 
gareah Bay. Tamara or Futabar to the west and Factory 
Island to the east “ inclose, like an atoll, an inner basin, in 
the centre of which lies the much smaller Crawford Island.” 
The highest point is a knoll some 450 feet above sea-level in 
Tamara. - All these islands are richly clothed with palm 
trees and flowering underwood. Factory Island is occupied 
by a French trading settlement. At one time the islands 
were a great seat of the slave-trade and about 1812-13 were 
garrisoned by British troops for the suppression of the 
traffic. The climate was then found to be exceedingly fatal. 

The small island of Matakong, 25 miles southeast, is also 
British. On the mainland the watershed between the 
Great Scarcies and the Mellicoury (Mellacorée) has been 
adopted as the boundary between the French and English 
protectorates or annexation areas. The Great Scarcies river 
(Rio dos Carceres) appears to take its rise in the ~ ame 
of the Futa-Jallon not far from the sources of the Senegal, — 
but its upper course has not been completely explored. It 
is navigable for boats a long way inland, thou scent 
from the sea is interrupted by rapids a short d 
Kambia, an, important Mohammedan town. 
Scarcies has its headwaters to the northeast 
town of the Sulima country, built in 1768 and 
Laing (1822), Winwood Reade (1569), a 
Moustier (1879). The Rokelle or Mabilé 
into the Sierra Leone estuary, is formed 
the Koranko country. On a creek 
estuary near the Rokelle mouth stands. 
gation) the important township of Por 
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station of the Church Missionary Society. 
country between the Scarcies and Sierra Leone is called 
North Bullom (i.e., low land); the tribe of the same name 
has been expelled from much of its territory by the Susus 
(whose country is the unexplored tract to the south of 11° 
N. lat.) and the Timmanehs (Timnis). At the angle of 
Yawry Bay lies the mouth of the Ribbi or Kates river, and 
about 10 miles farther south is the common outflow of the 
Kamaranka and the Bompé. At the south side of the bay 
the small cluster of Plantain Islands corresponds to the 
Banana Islands on the north off Cape Shilling, which were 
ceded to the British in 1819 and are noted for their health- 
iness. Southward opens the broad estuary of the Sherbro 
(popularly river), which lies between the island ef Sherbro, 
annexed in 1862, and the territory of the same name. The 
estuary receives the Bagru from the Manoh-Bagru country 
and the Jong river, whose headstream, the Bam panna, rises 
far inland in the same country as the Rokelle and has a 
breadth of 200 feet at Mayosso. From the sea the Jong is 
navigable for steamers to Matonghbah (or Matubah). It is 
connected.by the Little Bim Creek with the Great Bim 
river, which passes through the Mendi country and 
descends into the alluvial seaboard by rapids at Motappan. 
The Bim loses itself in a curious network of lagoons and 
creeks separated from the ocean by the long low tract of 
Turner’s peninsula. The upper Kittam joins it from the 
east, and by another creek communicates with the Palma 
or Cassi Lake (20 miles long), which in its turn has a con- 
nection with the Gallinas river (7° S. lat.). On the narrow 
strip of land between the ocean and the lake lies Lavanna, 
an important trading port, where a short line of railway 
has been laid down. Parallel with the Gallinas flows the 
Moah or Sulimah river (falls at Whidaro), at the mouth of 
which is the town of Sulimah ; and about 10 miles farther 
east is the Manoh river. The countries inland between the 
Manoh and the Sulimah are Gbemna or Massaquoi, Soro, 
M’perri, Barrie, Cowrah, ete. 

History.—Sierra Leone (in the original Portuguese form 
Sierra Leona) was known to its native inhabitants as Rom- 
arong or the Mountain, and received the current designa- 
tion from the Portuguese discoverer Piedro de Cintra (1462) 


on account of the lion-like roaring of the thunder on its | 


hill-tops. An English fort was built on the Sierra Leone 
estuary towards the close of the 17th century, but was soon 
afterwards abandoned. In 1786 Dr. Smeathman proposed 
his scheme for founding on-the peninsula a colony of liber- 
ated African slaves; and in 1787 Captain Thompson, hay- 
ing purchased the territory from Naimbana or King Tom 
of the Timmanehs, commenced the settlement with 400 
Negroes and 60 Europeans. Owing mainly to the utter 
shiftlessness of the settlers and partly to a hostile attack by 
a body of natives, this first attempt proved a complete 
failure. In 1791 Falconbridge collected the surviving fugi- 
tives and laid out a new settlement (Granville’s Town); 
and the promoters of the enterprise—Granville Sharp, 
William Wilberforce, William Ludlam, Sir Richard Carr 
Glynn, etc., hitherto known as the St. George’s Bay Com- 
y—obtained a charter incorporating them as the Sierra 
oe Company (31 Geo. III. ¢. 55). In 1792 Clarkson in- 
troduced into the colony 1200 Negroes from the Bahamas 
and Nova Scotia. Afzelius the botanist and Nordenskjéld 
the mineralogist were sent out to explore the capabilities 
_of the country ; but the latter soon after died at Port Lokko 
(Port Logo). In 1794 the settlement, which had been again 
_ transferred to Freetown, was plundered by the French. An 
attempt to found a similar colony on Bulama (mouth of the 
_ Rio Grande) was a complete failure (Dalrymple and Beaver). 
In 1800 the company was allowed to make laws not repug- 
nant to those of England, but in 1807 it was glad to transfer 
all its rights to the crown. Sydney Smith’s jest that Sierra 
Leone had always two governors, one just arrived in the 
_ colony and the other just arrived in England, is but a slight 
exaggeration. There were eight changes between 1808 and 
_ 1824, and as many between 1865 and 1881. The names of 
; Macaulay, Sir Charles Macarthy, Sir Stephen J. 
Hill, Sir Arthur Kennedy, Sir Samuel Rowe, and A. E. 
Havelock deserve to be mentioned. In 1825 General Turner 
concluded a treaty placing Turner’s peninsula, etc., under 
British protection; but effect was not given to it till 1881. 
1875 the mouths of the Kates, Kamaranka, Bompé, and 
Jockboro were annexed, and in 1883 the seaboard towards 
the Liberian frontier. British influence has been peacefully 
dvancing inland under Sir Samuel Rowe. In 1866 Sierra 
one was made the seat of government of the new general 
\ ent of the British settlements on the West Coast 
‘ ica (comprising Sierra Leone, Gambia, the Gold Coast, 
and Lagos, of which was to have a legislative council) ; 
ut in 1874 the Gold Coast and Lagos were raised to a sepa- 
and the Gambia alone remains attached 
erra Leone, 
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Besides the older works of Falconbridge (1794), Winterbottom 
(1803), Walker (1847), Shrewe (1847), Poole (1850), see the various 
works of Robert Clarke (Sketches of the Colony of Sierra Leone, 1863, 
ete.) and Dr. Africanus B. Horton (West African Countries and 
Peoples, 1868, etc.); A. Menzies, ‘‘ Exploratory Expedition to the 
Mende Country,” in Church Miss, Intell., 1864; A, if C, Sidthorpe, 
Hist. of Sierra Leone; T. R. Griffith, “ Sierra Leone, Past, Present, 

| and Future,” in Proce, Roy. Col. Inst., 1881-82, vol. xili.; “ Britische 
| Annexionen an der Sierra-Leone-Kiste,” in Petermann’s Mitt,, 1883. 
(H. A. W.) 


SIEYES, EmmManver Josepu (1748-1836), one of 
the chief political thinkers and writers of the period 
of the French Revolution and the first empire, was 
|born at Fréjus (Var) on 3d May, 1748. He was 
destined for the church, was educated by the Jesuits, 
became a licentiate of the canon law, and, having early 
distinguished himself by the astuteness and originality 
of his ideas, was appointed vicar-general by the bishop 
of Chartres. He shared the political fervor of the 
party of advance, and was fearlessly logical in work- 
ing out the new and as yet indistinct principles of 
reform. An excellent opportunity was provided for 
the inculcation of his views by the invitation which 
Necker addressed to all French writers to publish their 
opinions upon the mode of convening the states-gen- 
eral. Sieyés startled his countrymen by the issue of 
various pamphlets upon the political situation, and 
particularly by his daring and original treatise upon the 
Third Kstate, with its three famous divisions in ques- 
tion and answer: ‘‘Ist, What is the Third Estate ?— 
Everything. What has it hitherto been in the politi- 
cal order?—Nothing. What does it demand ?—To 
‘become something.’’ He attacked unsparingly the 
privileged classes, and indeed in this his most famous 
_work he constructed, single-handed and at once, a pro- 
gramme for the Revolution. The influence of the 
book and of its author soon became enormous, and in 
1789 the Abbé Sieyés was elected by the city of Paris 
as a representative to the states-general, where he was 
the first to propose that the three estates should meet 
together in one assembly. On the rejection of his mo- 
tion he boldly suggested the formation of an ‘‘ assem- 
bly of representatives of France already verified.’’ He 
was not, however, successful as a speaker, his style 
being obscure and his matter too compressed for oral 
expression,—faults which disappeared when he com- 
mitted his thoughts to writing. Yet he was one of the 
leaders of the assembly, and was appointed a member 
of the committee on the constitution. His published 
speech in opposition to the power of absolute veto by - 
the king brought him still further into notice. But he 
recognized his inaptitude for public speaking, and, 
although even Mirabeau declared that the silence of 
Sieyés was a public calamity, he stood aside while his ' 
own ideas were being developed amidst violence and 
riot both within and without the constituent and after- 
wards the legislative assembly. As excess followed 
upon excess in the wild course of the Revolution, 
Sieyés had neither the courage nor the power to quell 
the riot. In danger of becoming a suspect, and fearful 
of his life, he emerged from obscurity in November, 
_1793, on the occasion of the installation of Reason in 
_Notre Dame. Before the national convention he de- 
nied his faith, abjuring the title of priest, professing 
that his only worship was that of liberty and equality, 
and his only religion the love of humanity and coun- 
try, and concluding by formally renouncing to the 
state the commuted pension which he enjoyed in lieu 
of his former benefice. The overthrow of the Jacobins 
at last overcame his fears, and in March, 1795, he is 
found publicly lauding the memory of those guillotined 
Girondists in whose defence he, two years before, had 
never once lifted his voice. 

In the same year (1795) the ex-abbé was commis- 
missioned by the convention to The Hague, where he 
successfully concluded an offensive and defensive alli- 
ance between the United Provinces and France. With- 
out Sieyés no framing of a constitution could be 
attempted, and he was accordingly appointed mem- 
ber of a commission to draw up organic laws, the con- 
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stitution of 1793 having been found unworkable. 
When the commission brought forward its report 
Sieyés did not dissent; but he proposed to the con- 
vention a separate scheme of his own, the specialty 
of which was the provision for the appointment of a 
constitutional jury which should be charged with the 
duty of revising all legislative decrees against which 


the challenge was brought that they were themselves | 


at variance with the constitution. His scheme was, 
however, rejected in favor of the new, constitution, 
and from that moment he became its secret enemy. He 
was elected one of the first directory of five, but he 
declined the honor. In 1798 he was appointed the 


plenipotentiary of France to Prussia, where he was | 


received with great honor, and where he speedily began 
to plot against the Government he represented. He 
communicated his views to Napoleon, then in Egypt. 
Meanwhile (1799) he was again elected to the direc- 
tory, and, his plans being ripe, he accepted office. 
Then came the coup d'état of 18th Brumaire (9th No- 
vember, 1799), in which Sieyés took so important a 
art, but in which he was unquestionably overborne 
by the genius and audacity of Bonaparte. The pro- 
visional consulate composed of N abelecn; Sieyés, and 
Ducos, lasted but a few weeks. After a little, Sieyés 
is a count of the empire and the proprietor of Crosne 
haere Bet while Napoleon is able to boast of how 
he has bribed the ex-abbé out of his constitutional 
views. Amid the political changes of France, Sieyés 
on the second return of the Bourbons fled to Brussels ; 
but after the revolution of 1830 he felt it safe to return 
to Paris, where he died on 20th June, 1836. 
SIGALON, Xavrer (1788-1837), French painter, 


born at Uzés (Gard) towards the close of 1788, was | 


one of the few leaders of the romantic movement who | | 


cared for treatment of form rather than of color. The 
son of a poor rural schoolmaster, he had a terrible 
struggle before he was able even to reach Paris and 
obtain admission to Guérin’s studio. But the learn- 
ing offered there did not respond to his special needs, 
and he tried to train himself’ by solitary study of the 
Ttalian masters in the gallery of the Louvre. The 
Young Courtesan (Louvre), which he exhibited in 
1822, at once attracted attention and was bought for 
the Luxembourg. The painter, however, regarded 
it as but an essay in practice and sought to measure 


himself with a mightier motive; ‘this he did in his| 


Locusta (Nimes), 1824, and again in Athaliah’s Mas- 
sacre (Nantes), 1827. Both these works showed in- 
contestable power; but the vision of St. Jerome 
(Louvre), which appeared at the salon of 1831, to- 
gether with the Crucifixion (Issengeaux), was by far 
the most individual of all his achievements, and that 
year he received the cross of the Legion of Honor. 
The terrors and force of his pencil were not, however, 
rendered attractive by any charm of colors his paint- 
ings remained unpurchased, and Sigalon found him- 
self forced to get an humble living at times by painting 
portraits, when Thiers, then minister of the interior, 
recalled him to Paris, and intrusted him with the task 
of copying the Sistine fresco of the Last Judgment 
for a hall in the Palace of the Fine Arts. On the ex- 
hibition, in the Baths of Diocletian at Rome, of Sig- 
alon’s gigantic task, in which he had been aided by 
his pupil, Numa Boucoiran, the artist was visited in 
state by Gregory XVI. But Sigalon was not destined 
long to enjoy his tardy honors and the comparative 
ease procured by a small Government pension ; return- 
ing to Rome to copy some pendants in the Sistine, he 
died there of cholera on the 9th August, 1837, 

See Julius Meyer, Gesch. d. franzdsischen Kunst ; Villot, 
Cat. Tableaux, Louvre; C. Blanc, Histoire des Peintres, Ecole 
Brangaise, : 


SIGHTS, A sight for shooting may be defined as an 
apparatus for determining the point of impact of a 


jectile ; in popular language, for ‘‘aiming,’’ or 
laying.” In its simplest form it is scarcely recog- 
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nizable as a sight. When an expert cricketer throws 
the ball straight to the wicket, the eye and the hand 
assume that relative position which experience has 
taught to be correct, and the eye may be said to lay 
the hand on the wicket by means of the intervening 
muscles, which therefore constitute the sight. The 
next step towards accuracy is seen in the ordinary 
shot-gun, where the eye is placed over and behind the 
centre of the breech, and sees that a bead placed above 
the centre of the muzzle is in a direct line with the 
desired point of impact. If we add a notch at the 


centre of-the breech, to fix the eye more accurately, 


we shall have the hind-sight, the fore-sight, and the 
gr brought into line when the gun is correctly 
ald, 

This would constitute a perfect direct mechanical 
sight, if we could assume (1) that the projectile was 
not subject to gravity ; (2) that it had no tendeney to 
deviate if passing through a calm atmosphere; (3) 
that the object aimed at was stationary; (4) that the 
weapon discharged was stationary ; (5) that the at- 
mosphere was still. 

(1) The first condition is never realized: the projec- 
tile begins to drop towards the earth the moment it 
leaves the gun, and therefore to make it strike at a 

iven level its first direction must be above this level. 

ence the hind-sight must be raised to make the 
necessary correction, and the angle between the axis 
of the piece and the straight line connecting the ele- 
vated hind-sight with the fore-sight an object is called 
the ‘‘angle of elevation.’’ Supposing the projectile 
to movo iz vacuo and to drop simply under the action 
of gravity, the calculation of the amount of elevation to 
be given for any range at any velocity would be easily 
alee but the resistance of the air renders the problem 
an exceedingly complicated and difficult one (see GuN- 
NERY), and only approximate solutions have as yet been 
discovered. Next, supposing the hind-sight to be cor- 
rectly elevated, it is evidently necessary to keep it up- 
right ; deviation to the right will cause the projectile 
to strike to the right of the object and deviation to the 
left to strike to the left of it. The amount of error is 
given by the equation 

‘ d =r tan @ tan ¢, 


where d = error in direction, r = range, @= angle made 
by plane of elevation with the perpendicular, and «= 
SE of elevation. The rifleman should study to keep 
the hind-sight as upright as possible, and indeed little 
error is likely to occur with a good shot from this cause. 
But the case is very different with a gun mounted on 
an uneven or moving platform, and many devices have 


been resorted to for automatically overcoming the dif- 
ficulty. They all, however, belong to either the spirit- 


level or the pendulum type. 

(2) Secondly, the projectile deviates of its own’ 
accord from the vertical plane. If it is unrifled, its 
imperfections of manufacture cause errors which may 
be in any direction, and which, therefore, cannot be 
compensated by any method of sighting. If it is 
rifled, the spin given to it renders these imperfections 
of little consequence, but on the other hand, confers a 
constant tendency to deviation. If we lay a gun on 
the face of a clock, and the rifling causes a point on the 
surface of the shot to turn in the same direction as the 
hands, the shot will deviate to the right, contrariwise 
to the left. The cause and extent of this motion have 
never been thoroughly worked out. It appears to arise 


from the circumstance that the axis round nna 
4 nce 


On 


shot rotates points always above the trajecto 
the principle of least resistance causes the di 
the axis to follow tardily the ever-changi 
hence the pressure of the air, which of cov 


the direction of the trajectory, is on. 
sd the unequal 1 


than on the upper surface an 
thereby set up causes the shot, as it were. 
ways; here also the principle of resist 
the axis slightly out of the vertical plane of 
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the actual direction of the projectile. The path is 
doubly curved,—first downwards by gravity ; secondly, 
sideways by the rotation; the latter curve, seen in 
plan, is nearly a parabola. In order to correct this 
tendency of rifled projectiles to shoot round the 
corner, as it may be said, the hind-sight is inclined 
at an angle with the vertical, so that the more it is 
raised to give elevation the greater becomes the cor- 
rection, which assumes the form of a curve not very 
dissimilar to that due to rotation. The amount of 
error is practically determined on the firing ground, 
and the proper angle for the sight is given by the 
formula 


(3) Every one who shoots birds on the wing is ac- 
uainted with the difficulties appertaining to the non- 
ulfilment of the third condition. The expert game-shot 

aims ahead of the object more or less, according to his 
judgment of the relative velocities of the projectile and 
the target and of the distance of the latter. Practice 
makes this comparatively easy at the short ranges of 
ordinary a pile ; but in the case of a heavy fort gun firing 
at a vessel under full steam 3000 yards off, it becomes 
evident that considerable allowance must be made. 
Put the mean horizontal velocity of the shot over a 
3000 yards range at 1000 foot-seconds, the time of 
flight will be 9 seconds ; if the ship is running past at 
the rate of 20 foot-seconds it will have traversed 180 
feet during the shot’s flight, and it will be necessary to 
direct the gun so much ahead of the desired point of 
impact. e ae of divergence in the case just given 
is tan—'02; and, supposing the horizontal velocity of 
the projectile to be constant throughout its flight, this 
angle would be correct for a ship running at a speed of 
20 foot-seconds whatever the range. 

(4) The fourth condition is rarely met with except 


on board ship, and it is evident that it obeys the same’ 


laws and is subject to the same kind of correction as 
the third. The correcting angle, however, is here 
given by the ship’s speed across the line of fire and the 
starting velocity of the projectile. 

_ (5), The fifth source of error differs from the others 
‘in being variable and uncontrollable. A gust of wind 
may spoil the best shot; and, though it is possible in 
practice to allow for deviation due to a steady breeze, 
ae the force and even the direction of the moving air 
differ so uently at different parts of the trajectory 
that it has hitherto been frand impossible to devise 
‘any satisfactory correction beyond that obtainable from 
knowledge of the point of impact of a previous shot. 
‘The effect of wind on direction may be calculated from 
the formula 


w Ag Wt sin ¢ 
: Hace WA sing —- 000 = log { 500 w +1} 
where D = deflection in feet, W = velocity of wind in 
, per second, ¢ = time of flight in seconds, ¢ = angle 
between direction of wind tel Tita of fire, A = area of 
tudinal section of shot in square feet, w = weight 
of shot in pats g = force of gravity. This formula 
assumes that the wind steadily carries the shot side- 
ways without changing the parallelism of its axis, an 
assumption not greatly in error with heavy projectiles 
aving the centre of gravity nearly coincident with 

centre of figure. The effect of wind on range 
y be arrived at by adding or subtracting the velocity 
the air, resolved in the direction of the object, to 
from the horizontal velocity of the projectile and 
culating ed the tables (see GuNNERY) the loss or 

due to the increased or diminished resistance. 


inc breech-loading gun. The gun is shown elevated at 8° 
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| the bar reads the required range on the face towards the 
breech and the elevation in degrees on the face towards the 
muzzle. A crosshead carries a leaf, which is traversed to 
| the right or left by a double-threaded screw ; this leaf is 
provided with a fine wire strung horizontally between two 
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Fiag. 1—Hind-sight. Fore-sight. 


uprights; hence this form of sight is sometimes known as 
the H sight. The crosshead is graduated with two scales, 
one on the muzzle-face reading minutes of deflection for 
giving any desired correction for wind or uneven platform, 


Fie. 2.—Speed-sights used in the British navy. 


the other on the breech-face for allowing for the speed of 
the enemy in knots across the line of fire. The fore-sight 
is fixed in the gun, and cannot be raised or lowered. It has 
a crosshead provided with a traversing leaf, which carries a 
round bead on a thin support. The crosshead is graduated to 
allow for the speed of the firing vessel across the line of fire. 
In practice the gunner makes all these adjustments as nearly 
as he can judge, then takes up his position about 4 feet be- 
hind the breech of the gun, holding the firing lanyard 
taut; when the object and the bead of the fore-sight appear 
to be on the centre of the wire across the H of the hind- 
sight he fires. 


The forms of sights preferred by experts for accurate 
laying are extremely varied, and nothing but practice 
can determine the most suitable to individual eyesight. 
Where the eye can be brought close to the hind-sight, 
one of the best systems is that adopted for British 
field-guns, where a fine peep-hole constitutes the hind- 
sight, and the fore-sight consists of Pay cross-wires ; 
the first rapid or rough adjustment of the gun is made 
with the aid of a Y-shaped notch on the hind-sight 
and an acorn point on the fore-sight. Some prefer 
pointers for the fore-sight, either © -shaped, so that’ 
the object appears between the cusps of the © —this 
is the French method—or placed diagonally like cross- 
wires with the intersection removed. Silvered vertical 
lines are preferred by many good shots. _ If the gun is 
mounted in a fixed position, say on a siege platform, 
and if the relative positions of the target and some 
other object are known, it may be found convenient to 
lay the cun on the target by directing the sights at the 


*he accompanying diagrams (Figs. 1, 2) represent what are | other object. This is principally done in the case of 
“ speed-sights” in the royal navy as applied to a 4-| howitzers dropping shells at hak elevation into a work. 


They fire over a protecting bank and are laid by re- 


ind Pett eatin ti? eee ete versed sights from the muzzle backwards at a steeple, 


endency of projectile to deviate to the right. The sight | @ 
ed in the soc 


e, or other convenient object. 
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o secure greater accuracy than can be attained by t 
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the eye, telescopes are resorted to. It is obviously 
easy to apply to a match rifle a telescope with sufficient 
strength to resist the jar of firing, and to provide it with 
the necessary fittings for elevation, deflection, ete. ; 
but with ordnance the shock is much greater, and the 
telescope has to be removed before firing. This ren- 
ders it difficult to secure a truly accurate attachment ; 
but probably the immediate future will witness a suffi- 
ciently satisfactory solution of the problem as regards 
guns on firm platforms. Efforts have been made from 
time to time to overcome the necessity for extreme 
accuracy due to the short bearing of the telescope by 
bringing the fore-sight into play; this can be done 
either by great powers of adjustment of focus, so as to 
view first the fore-sight and then the target, or by 
adding a half-object lens, and so getting simultaneous 
images of fore-sight and target. 

The application of electricity to the laying and firing 
of heavy guns has caused a remarkable development 
of the systems of sighting introduced recently into the 
forts which protect the shores of the United King- 
dom. Suppose a battery of guns to command a chan- 
nel, and that it is desired to concentrate their fire on a 
hostile vessel endeavoring to run past. Each detach- 
ment lays its gun both for elevation and direction in 
accordance with the figures which appear on a dial in 
the emplacement. Each dial is worked by electricity 
from an observing station away from the smoke an 
noise of the fort ; as the hostile vessel approaches the 
observing officer follows its course on achart. The 
observing station is placed at a considerable height 
above the water-line, so that a vertical base of caleu- 
lation is obtained. Hence the angle of depression 
given by the telescope when pointing at the object in- 
dicates the range, and the direction of the cate 
indicates the line of fire; these indications are auto- 
matically corrected for the positions of the guns. In 
practice the officer follows the ship's course, signals to 
the battery the line and distance of a point a little 
ahead of the vessel, and receives a signal from the 
battery that the guns are laid and ready. He then 
fires electrically as the ship is coming into the expected 
position. (KE. M.) 

SIGISMUND (1362-1437), German emperor, was 
born on 14th February, 1362.1 After the death of his 
father, the emperor Charles IV., he received the mar- 
graviate’ of Brandenburg; and_ his betrothal with 
Mary, the daughter and heiress of Louis of Poland 
and Hungary, gave him a right to look forward to the 
succession in these two countries. But in 1383, when 
Louis died, the Poles chose Hedwig, Mary’s sister, as 
their queen; and Sigismund was unable to marry 
- Mary and to secure the crown of Hungary until 1387, 
as her rights had been seized by Charles of Durazzo, 
_ and after his death she had been made prisoner by the 
ban of Croatia. Sigismund was soon involved in a 
war with the Turks, and in order to obtain the means 
of carrying on the struggle he gave Brandenburg in 

ledge to his cousin Jobst of Moravia. Defeated at 

icopolis in 1396, Sigismund fled to Greece; and in 
his absence his wife died. When he returned to Hun- 
gary the people rose against him, made him prisoner, 
and gave the crown to Ladislaus of Naples. Sigis- 
mund escaped, and having sold the Altmark, which 
he had inherited from his brother John, he was able 
tu collect an army and to crush the Hungarian rebel- 
lion. Meanwhile his brother Wenceslaus, king of the 
Romans, had been deposed, and Rupert of the Pala- 
tinate was chosen as its successor. In 1410 Rupert 
died, and Sigismund and Jobst of Moravia were both 
elected to thecrown. Jobst died in the following year, 
and then Sigismund was universally recognized as king. 
One of the chief events of his reign was the assembling 
of the council of Constance, which met for the purpose 
of bringing the great schism in the church to an end. 
Sigismund marred his services in connection with the 


1 [Carlyle in his Frederick the Great adheres with Aschbach and 
Schroller to the commonly accepted birth date 1368,—Am. Ep.] 
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council by assenting to the burning of John Hus, to 
‘whom he had granted a safe conduct. For this treach- 
ery he had to pay a heavy penalty, for it led indirectly 
‘to the Husite War, etich raged for about sixteen 
years. In 1435 peace was restored, and Sigismund 
obtained possession of Bohemia. In 1415 he gave 
Brandenburg, which had been restored to him after 
Jobst’s death, in fief to Frederick, burgrave of Nurem- 
burg; and in 1423, in reward for services rendered 
in the Husite War, Frederick, margrave of Meissen, 
received the duchy of Saxony with the electoral 
dignity. Sigismund was crownd emperor in 1433, 
having obtained the Italian crown two years before. 
He died at Znaim in Moravia on 9th December, 1437. 
He possessed considerable intellectual ability, but he 
never did full justice to his powers,—being recklessly 
extravagant and of a wayward and impulsive temper. 


See Aschbach, Geschichte Kaiser Sigismund’s (1838-45) ; 
Schroller, Die Wahl Sigismund’s zum rémischen Konig (1875); 
Bezold, Konig Sigmund und die Reichskriege gegen die Husiten 
(1872-77); Kerler, Deutsche Reichstagsakten unter Kaiser Sig- 
mund (1878). 


SIGISMUND, the name of three kings of Poland. 
See PoLANp, vol. xix. pp. 302-3 and 305-6. 

SIGMARINGEN, the seat of government of the 
Prussian administrative division of the same name, is 


d|asmall town on the Danube with (1880) 4154 inhabi- 


tants. The division of Sigmaringen is composed of 
the two formerly sovereign principalities of Hohen- 
zollern-Sigmaringen and Hohenzollern-Hechingen (see 
HOouENZOLLERN, vol. xii. p. 55) and has an area of 
440 square miles, with a population in 1880 of 67,624. 
The Sigmaringen part of the Hohenzollern lands was 
the larger of he two (297 square miles) and lay mainly 
to the south of Hechingen, though the district of 
Haigerloch on the Neckar also habawed to it. The 
name of Hohenzollern is used much more frequently 
than the official Sigmaringen to designate the com- 
bined principalities. 

SIGNALS, Navan. <A system of naval signals 
comprises different methods of conveying orders or 
information to or from a ship in sight and within 
hearing, but at a distance too great to permit of hail- 
ing,—in other words, beyond the reach of the voice, 
even when aided by the speaking-trumpet. Signals 
are divided into classes according to the instruments 
with which and the circumstances under which they 
are made. There are sight and sound signals; flag, 
semaphore, fixed lantern, flashing, firework, horn or 
steam-whistle, and gun signals; day, night, fog, and 
distant signals. Besides these, there are other divi- 
sions, such as general, vocabulary, evolutionary, ete. , 
which depend upon technical considerations and are 
matters of arrangement. 

The necessity of some plan of rapidly convey ing 
orders or intelligence to a distance was early recognized. 
Polybius describes two methods, one proposed by 
AMneas Tacitus more than three centuries before Christ 
and one perfected by himself, which, as any word 
could be spelled by it, anticipated the underlying prin- 
ciple of recent systems. The signal codes of the an- 
cients are believed to have been elaborate. Generally 


some kind of flag was used. Shields were also dis- 
played in a preconcerted manner, and some have 
imagined that the reflected rays of the sun were 
flashed from them as with the modern heliograph (see 


ban 


Hetiocrapuy). In the Middle Ages flags, 
and lanterns were used to distinguish par 
squadrons, and as marks of rank, as_ they 
ent, also to call officers to the admiral, and 
sighting the enemy and getting into dange 
vention of cannon made an important ad 
means of signalling. In the instruction 
Don Martin de Padilla in 1597 the use of g 
and fires is mentioned. The introduction 0 
rig permitted a further addition, that 4 


_sail a certain number of times. 
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the 17th century only a few stated orders and reports 
could be made known by signalling. Flags were used 
by day, and lights, occasionally with guns, at night. 
The signification then, and for a long time after, de- 
pended upon the position in which the light or flag 
was displayed. Orders, indeed, were as often as pos- 
sible communicated by hailing or even by means of 
boats. As the size of ships increased the inconveni- 
ence of both plans became intolerable. Some attribute 
the first attempt at a regular code to Admiral Penn, 
but the credit of itis usually given to James IL when 
duke of York. Notwithstanding the attention paid to 
the subject by Paul Hoste and others, fivenla con- 
tinued strangely imperfect till late in the 18th century. 
Towards 1780 Admiral Kempenfelt devised a plan of 
flag-signalling which was the parent of that now in 
use. | Nithed of indicating differences of meaning by 
varying the position of a solitary flag, he combined 
distinct flags in pairs. About the beginning of the 
19th century Sir Home Popham improved a method 
of conveying messages by flags proposed by Mr. Hall 
Gower, and greatly increased a ship’s power of com- 
municating. with others. The number of night and 
fog signals that could be shown was still very restricted. 
In 1867 an innovation of prodigious importance was 
made by the adoption in the British navy of Captain 
Philip Colomb’s flashing system, on which he had 
been at work since 1858. This is in general use in all 
fleets, though, oddly enough, on its first trial at sea it 
was condemned. It is not too much to say that the 
Colomb system has made it possible to handle, with 
confidence and safety, in darkness and fog, squadrons 
composed of the gigantic armor-clads of the day. Its 
adoption has not only contributed very materially to 
the increased efficiency of the British fleets but also 
immensely reduced the risk of accidents ; and the say- 
ing to the taxpayer since its introduction may probably 
be estimated in hundreds of thousands of pounds. 

In the British navy, which is copied by most others, 
sight-signals are made with flags, the semaphore, 
“flashes,’’ fixed lanterns, and occasionally with fire- 
works, and for ‘‘ distant’ signals with flags, balls, and 
pendants displayed on account of shape but not of 
color. Sound-signals are made with horns, steam- 
whistles, and guns. - There are two sets of flags,—one 
of ten numbered from 1 to 10, and another of twenty- 
one called after letters of the alphabet. There are also 
pendants and a few special flags. The numbered flags 

are used with the general signal book, a kind of diction- 
ary in which figures stand opposite sentences conveying 
orders or announcements. Opposite 123 might stand 

_ ** hoist in all boats,’’ which would mean that, when the 
flag called | was hoisted with 2 beneath it and 3 

_ beneath 2, the ship or ships addressed—indicated by a 
special flag or by pendants—were ordered to hoist all 
boats in. The lettered flags are used with the vocabulary 
signal book, in which opposite collections of letters are 
single words or small groups of words. Thus, if 
ABC were opposite the word “admiral”? and STO 
_ opposite “will sail at noon,” when the first three flags 
Nese hoisted the signalman on board each ship ad- 
ressed would note them down by their signification. 
‘hen all addressed had acknowledged the first ‘* hoist’’ 
the would be hauled down and STO would be 
hoisted, to be acknowledged and noted in like manner. 
‘he admiral would thus have made known his inten- 
ion of sailing ata given hour. From this it will ap- 
pear that the general code is used for words of com- 
and the vocabulary for long communications. 

> night signal book contains a Rimited number of 
definite orders and announcements made known by 
exhibiting lanterns, never more than four, arranged 
ertically, horizontally, or in a square. For a few 
Js some kind of firework is displayed. Fog-sig- 


intervals. Owing to the slowness of flag-signal- 


| phore, an upright post with two arms moving ina 
| vertical plane. The changed positions of the arms in- 
| dicate letters and each world is spelled. Before the 
| adoption of Captain Colomb’s system, at night and in 
| fogs only a few announcements could be made by sig- 
nal, and sending messages was unknown. By a series 
of symbols formed of dots and short lines, like those 
of the Morse alphabet, he represents figures, letters, 
and special words. Thus... means 3,and.—7. The 
system can be employed in daylight, at night, and in 
fogs. In daylight long and short waves of a flag ona 
staff reproduce the flashes; in fogs long and short 
blasts on a fog-horn or steam-whistle ; and at night 
the alternate exposure and concealment of the light of 
alamp. Every order in the general signal book and 
every word in the vocabulary—by spelling, indeed, 
every word in the language—may be communicated 
by this system. Distant signals, now rarely used, are 
made by hoisting flags of different shapes at distances 
at which colors become invisible. he Army and 
Navy Signal Book contains the code for communica- 
tions between a ship and its boats or military stations 
on shore ; the J/nternational, with special flags, is for 
communicating with merchant vessels. In the British 
navy there is acorps of signalmen rising in grade from 
boys to chief petty officers. They are selected from 
the most intelligent and best educated boys in the 
training ships, and go through a course of’ special in- 
struction in their duties. (c. A. G. B.) 
SIGNORELLI, Luca (c¢.1442-c.1524), one of the 
greatest of the Italian painters who ushered in the full 
culmination of the art under Leonardo da Vinci, Mi- 
chelangelo, and Raphael, was born in Cortona—his 
full name being Luca d’Keidio di Ventura; he has 
also been called Luca da Cortona. The precise date 
of his birth is uncertain; but, as he is said to have 
died at the age of eighty-two, and as he was certainly 
alive during some part of 1524, the birth-date of 1442 
must be nearly correct. He belongs to the Tuscan 
school, associated with that of Umbria. His first im- 
pressions of art seem to be due to Perugia,—the style 
of Bonfigli, Fiorenzo, and Pinturicchio. Lazzaro 
Vasari, the great-grandfather of Giorgio Vasari, the 
historian of art, was brother to Luca’s mother; he got 
Luca apprenticed to Piero della Francesca. In 1472 
the young man was painting at Arezzo, and in 1474 at 
Citth di Castello. He presented to Lorenzo de’ Medici 
a picture which is probably the one named the School 
of Pan, discovered some years ago in Florence, and 
now belonging to Marquis Corsi; it is almost the same 
subject which he painted also on the wall of the Pe- 
trucci palace in Siena,—the principal figures being Pan 
himself, Olympus, Echo, a man reclining on the 
ground, and two listening shepherds (see SCHOOLS OF 
PAINTING, vol. xxi. p. 453, Fig. 8). He executed, 


moreover, various sacred pictures, showing a study of 
Botticelli and Lippo Lippi. Pope Sixtus IV. com- 
missioned Signorelli to paint some frescos, now mostly 
very dim, in the shrine of Loreto,—Angels, : Doe- 
tors of the Church, Evangelists, Apostles, the Incre- 
dulity of Thomas, and the Conversion of St. Paul. He 
also executed a single fresco in the Sistine Chapel in 
Rome, the Acts of Moses; another, Moses and af 
porah, which has been usually ascribed to Signorelli, 
Is now recognized as the work of Perugino. _ Luca 
may have stayed in Rome from 1478 to 1484. In the 
latter year he returned to his native Cortona, which 
remained from this time his ordinary home. From 
1497 he began some professional excursions. — In 
Siena, in the convent of Chiusuri, he painted ae 
frescos, forming part of a vast series of the Life of St. 
Benedict; they are at present much injured. In the 
palace of Pandolfo Petrucci he worked upon various 
classic or mythological subjects, including the School 


are made by firing different numbers of guns at, of Pan already mentioned. From Siena he went to 


Orvieto, and here he produced the works which, be- 


‘it is now, especially for the vocabulary and at yond all others, stamp his greatness in art. ese 
rate distances, largely superseded by the sema- are the frescos in the chapel of 8. Brizio, in the ca- 
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thedral, which already contained some pictures on the 

vaulting by Fra Angelico. The works of Signorelli | 
represent the Last Days of the Mundane Dispensa- 

tion, with the Pomp and the Fall of Antichrist, and | 
the Eternal Destiny of Man, and occupy three vast | 
lunettes, each of them a single picture. In one of 
them, Antichrist, after his portents and impious 
glories, falls headlong from the sky, crashing down 
into an innumerable crowd of men and women. _Para- 
dise, the Elect and the Condemned, Hell, the Resur- 
rection of the Dead, and the Destruction of the Rep- 
robate follow in other compartments. ‘I’o Angelico’s 
ceiling Signorelli added a section showing figures blow- 
ing trumpets, etc. ; and in another ceiling he depicted 
the Madonna, Doctors of the Church, Patriarchs, and 
Martyrs. There is also a great deal of subsidiary 
work connected with Dante, and with the poets and 
legends of antiquity. The daring and terrible inven- 
tion of the great compositions, with their powerful 
treatment of the nude and of the most arduous fore- 
shortenings, and the general mastery over complex 
grouping and distribution, marked a development of 
art which had never previously been attained. It has 
been said that Michelangelo felt so strongly the might 
of Signorelli’s delineations that he borrowed, in his 
own Last Judgment, some of the figures or combina- 
ions which he found at Orvieto; this statement, how- 
ever, has not been verified by precise instances. The 
contract for Lueca’s work is still on record. He under- 
took on 5th April, 1499, to complete the ceiling for 200 
dueats (for gold, $453.60), and to paint the walls for 
600 (for oa $1360.80), along with lodging, and in 
every month two measures of wine and two quarters 
of corn. Signorelli’s first stay in Orvieto lasted not 
more than two years. In 1502 he returned to Cor- 
tona, and painted a dead Christ, with the Marys and 
other figures. Two years later he was once more back 
in Orvieto, and completed the whole of his work in or 
about that time, ze., some two years before 1506—a 
date famous in the history of the advance of art, when 
Michelangelo displayed his cartoon of Pisa. 

After finishing off at Orvieto, Signorelli was much 
in Siena. In 1507 he executed a great altar-piece for 
St. Medardo at Arcevia in Umbria—the Madonna and 
Child, with the Massacre of the Innocents and other 
episodes. In 1508 Pope Julius LI. determined to re- 
adorn the camere of the Vatican, and he summoned 
to Rome Signorelli, in company with Perugino, Pin- 
turicchio, and Bazzi (Sodoma). They began opera- 
tions, but were shortly all superseded to make way for 
Raphael, and their work was taken down. Luca now 
returned to Siena, living afterwards for the most part 
in Cortona. He continued constantly at work, but 
the performances of his closing years were not of spe- 
cial mark. In 1520 he went with one of his pictures 
to Arezzo. Here he saw Giorgio Vasari, aged eight, 
and encouraged his father to second the boy’s bent for 
art. Vasari tells a pretty story how the well-nigh octo- 

enarian master said to him: ‘‘ Impara, parentino”’ 

‘** You must study, my little kinsman’’), and clasped 
a jasper round his neck as a preservative against nose- 
bleeding, to which the child was subject. He was par- 
tially paralytic when he began a fresco of the Baptism 
of Christ in the chapel of Cardinal Passerini’s palace 
near Cortona, which is the last picture of his that we 
find specified. Signorelli stood in great repute not 
only as a painter but also as a citizen. He entered the 
magistracy of Cortona as early as 1488, and in 1524 
held a leading position among the magistrates of his 
native place. In or about the year 1524 he died there. 

Signorelli from an early age paid great attention to anat- 
omy, carrying on his studies in burial grounds. He sur- 
passed all his contemporaries in showing the structure and 
mechanism of the nude in immediate action; and he even 
went beyond nature in experiments of this kind, trying 
hypothetical attitudes and combinations. His drawings in 
the Louvre demonstrate this and bear a close analogy to 
the method of Michelangelo. He aimed at powerful truth 
rather than nobility of form; color was comparatively 
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neglected, and his chiaroscuro exhibits sharp oppositions 
of lights and shadows. He had a vast influence over the 
painters of his own and of succeeding times, but had no 
pupils or assistants of high mark; one of them was a 
nephew named Francesco, He was a married man with a 
family ; one of his sons died, seemingly through some sud- 
den casualty, and Luca depicted the corpse with sorrowful 
but steady self-possession. He is described as full of kind- 
liness and amiability, sincere, courteous, easy with his art 
assistants, of fine manners, living and dressing well; in- 
deed, according to Vasari, he always lived more like a no- 
bleman than a painter. The Torrigiani Gallery in Flor- 
ence contains a grand life-sized portrait by Signorelli of a 
man in a red cap and vest; this is said to be the likeness of 
the painter himself, and corresponds with Vasari’s observa- 
tion, The pictorial reputation of Signorelli has revived 
and ripened very much throughout Europe in recent years. 
The foregoing account of him is principally founded upon 
that given by Messrs. Crowe and Cavalcaselle. In Great 
Britain there is no better specimen of his work than the 
Circumcision of Jesus, a panel lately in Hamilton Palace, 
near Glasgow. (W. M. BR.) 


SIKHS. See Inpra, vol. xii. pp- 784, 847, and 
PungJAB, vol. xx. pp. 116-18; also Hinpusrant Lirt- 
ERATURE, vol. xi. pp. 758-9. 

SIKKIM, a native state of India, in the eastern 
Himalaya Mountains, between 27° 9% and 27° 58” N. 
lat., and between 88° 4” and 89° E. long., and bounded 
on the north and northeast by Tibet, on the southeast 
by Bhutan, on the south by the British district of 
Darjiling, and on the west by Nepal. It covers an area 
of 2600 square miles, with an estimated population of 
7000. The Tibetan name for Sikkim is Dingjing or 
Demo-jong, and for the people Deungjong Maro ; the 
Gurkhas call them Lepchas, but Mr. Clements Mark- 
ham in his work on Tibet (1879), says that their proper 
name is Rong. The whole of the state is situated at 
a considerable elevation within the Himalayan moun- 
tain zone. From the level of the sea to an elevation 
of 12,000 feet, Sikkim is covered with dense forests of 
tall umbrageous trees. The mountains in thesouth are 
generally lower than those of Darjiling district, but 
north of Tumlung the passes are of great height. 
Jelap-la, the most southerly of these, rises to 13,000 
feet; the two next are the Guiatu-la and Yak-la, lead- 
ing into the Chumbi valley of Tibet, the latter being 
14,000 feet high; further north are the Cho-la (15,- 
000 feet), on the direct road from Tumlung to Chumbi, 
and the Tankra-la (16,083 feet), the most snowy pass 
in Sikkim. ‘The state is drained by the Tista aa its 
affluents, and by the Am-machu which rises near Pari- 
jon , at the foot of the Chamalhari peak (23,929 
eet), and flows through the Chumbi valley into the 
district of Jalpaiguri under the name of the Torsha. 
Through Sikkim lie the most proms routes for 
trade with Tibet. At present, however, the Tibetan 
passes are closed to ordinary British subjects, though 
an active trade is maintained in certain articl iy 
Bhuteas and Tibetans. 7 


The capital of Sikkim is Tumlung, where the raja resides 
during the winter and spring, usually going to his estates 
at Chumbi in Tibet in summer, in order to avoid the heavy 
rains. The raja receives a subsidiary allowance of £1200 
[$5832] a year from the British Government, in considera- 
tion of his position as former ruler of the hill territory of 
Darjiling and a submontane tract on the plain called the 
Morung. Communication with the state is kept up through 
the deputy commissioner of Darjiling. Sikkim produces 
rice, Indian corn, millet, oranges, and two or three sorts of 
Lepcha cloth. Its mineral products are lime and copper. — 


SILENUS, a personage of Greek pe 


drunken attendant of Bacchus and closely allied to. 
satyrs, of whom he appears as the | 
satyrs were called Sileni. The Sileni 
to the legends of Asia Minor, and parti 
and Phrygia. The stories as to the birth of 
were various. Some called him ason of 
others of Pan and a nymph i 
sprang from the drops of the 
times he figures as the guardian of Dion 
spite of his dissipated habits he possesse 
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stock of general information, which however, like Pro- 
teus, he only imparted on compulsion. Midas, king 
of Phrygia, caught him by mixing wine in the spring 
out of which Silenus, ina moment of weakness, had 
condescended to drink. The conversation which fol- 
lowed is fully reported by Theopompus and Aristotle 
(AMlian, Var, /list., iii. 18; Plutarch, Consol, ad 


Apoll., 27). Prefacing his remarks with a slight sketch | 


of terrestrial geography and a brief’ reference to the 
fauna characteristic of the different continents, Silenus 
proceeded to draw an edifying picture of the pleasures 
of true piety as contrasted with the dreadful fate in 
store for the wicked, winding up with a gloomy reflec- 
tion on the vanity of human life and the expression 
of a wish that he had never been born. Another of 
his homilies has been preserved by Virgil (J¢cl., 6) ; 
two oa surprise the sage drunk in a cave; 
they bind him with flowery chains, and he tells them 
how the’ world was made, with stories ‘‘ of re- 
motest eld.’’ Apart from this gift of sermonizing, 
the Sileni seem to have resembled the satyrs in their 
love of music, wine, and women. Indeed, the Greeks 
appear not to have sharply distinguished between 
them ; for Marsyas, the mythical flute player, is called 
sometimes a satyr, sometimes a Silenus. In art Silenus 
appears as a fat, dumpy old man, with a snub nose 
and a bald head, riding on an ass and supported by 
satyrs who keep the jolly toper from tumbling off. Or 
he is depicted standing or lying with his inseparable 
companion, a wine-skin, which again he sometimes be- 
strides. Sometimes he is sitting with his Pan’s-pipe 
or flute in his hand. 

SILESIA (Germ. Sch/esien), a district in the eastern 
part of Germany, between 49° 28% and 52°77 N. lat. 
and 13° 50’ and 19° 20’ E. long., was formerly united 
with the kingdom of Bohemia in the form of a duchy 
(or rather group of duchies), and is now unequally 
shared between Prussia and Austria. Geographically 
it is divided into Lower and Upper Silesia, the whole 
of the former and part of. the latter belonging to Prus- 
sia. The total area is 17,540 square miles. 

It is generally asserted that the original inhabitants 
Germanic tribes of the Lygii and 
Quadi, who retired before the Slavonic immigrations 
of the 6th century, but this statement is beyond the 
range of positive proof. The earliest form of the 
name, Sleenzane or Zlesane, shows a Slavonic origin, 
and further than this we have no means of penetrating. 
Various explanations have been given of the name, 
and one old writer gravely connects it with the prophet 
Elisha; but there is little doubt that it was first _ap- 
plied to the district round Mount Zlenz (the modern 

bten) and the river Zlenza (Lohe), and thence 


iepresd gradually over the whole region now known as 
Silesia. 


These early Slavonic inhabitants belonged to 
the family of Lechs (Poles), and the modern Polish 
name for the inhabitants is Zlesaki. The history of 


Silesia consists substantially of the process which has 
converted it from a Slavonic territory into a predomi- 


nantly German land. 


The earliest notices of Silesia are extremely vague; 
nor can we exactly define the scope of the name in the 
first thousand years of our era. It seems to have 
eed part of the great but short-lived kingdom of 
Moravia (q.v.) in the 9th century, and afterwards os- 
cillated between the neighboring kingdoms of Bohemia 
and Poland, becoming Ushaitely incorporated with the 
at the end of the 10th century. Christianity 
was introduced about the year 960, and from 1000 on 

» have an unbroken list of bishops of Breslau. The 
contact of Germany with Silesia was disastrous to 
former, as it was on_the fastnesses of Silesia that 
ry V. squandered his strength in his unsuccessful 
tion against Poland in 1109. More fortunate 
the intervention of Frederick Barbarossa in 1163' 
ehalf of the three sons of the dispossessed Ladis- 


i vol. ix. . 641, the emperor is said to have settled Ladislaus 
ohemia as king in 1157—Am. Ep.] 
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| laus, a member of the Polish royal family of the Piasts. 
| He sueceeded in securing as their share of the Polish 
dominions the whole of Silesia, though it was not till 
| forty or fifty years later that it could be said to have 
gained actual independence of Poland. These three 
| princes were the ancestors and founders of the various 
ducal lines that henceforth ruled in Silesia, and their 
intimate connection with the German king accounts 
in great measure for the process of Germanization 
which Silesia now began to undergo, chiefly through 
the introduction of German colonists in scantily peo- 
pled or desolated districts. The eldest of the three 
sons of Ladislaus received the town of Breslau and by 
far the largest portion of territory, so that the history 
of Silesia for the next two or three generations is 
practically that of his line. Under his grandson Henry 
the Bearded (1202-1238) the Germanization of Silesia 
made rapid progress, and the duchy at that time may 
be looked upon as a bulwark or mark against the 
Slavs in the southeast of Germany, just as the duchy 
of Prussia was in the northeast. enry extended his 
sway much beyond the limitsof Silesia, and in fact 
united under his sceptre nearly three-quarters of the 
old Polish dominions. His son Henry IT. (1238-1241) 
had a short reign with a glorious end, falling in 1241 
at the battle of Liegnitz, where his determined resist- 
ance turned back from Germany the alarming Mon- 
golian invasion. On his death his territories were 
shared among his sons, and the series of divisions and 
subdivisions began which resulted in almost every 
Silesian town of any importance becoming the capital 
of an independent prince. At the beginning of the 14th 
century there were no fewer than 17 principalities of 
this kind, nearly all held by dukes of the Piast family. 
It was inevitable that these petty rulers should feel 
the want of a support against the encroachments of 
Poland, and it was inevitable, too, that the relation 
opened in consequence with Bohemia should gradually 
change from mere protection to feudal supremacy. By 
1355 the supremacy of Bohemia was formally recog- 
nized as extending over the whole of Silesia, thoug 
the Silesians retained a considerable measure of inde- 
pendence, including the right to hold general diets for 
the settlement of their internal relations. The kings of 
Bohemia at this time (John, Charles [V.) were mem- 
bers of the German house of Luxemburg, and Silesia 
under their sway may be looked upon as an entirely 
German land. 

During the Hussite wars of the 15th century Silesia, 
which adhered zealously to the old faith, suffered 


greatly from Hussite forays. ‘The Luxemburg domin- 
ion broke up in 1458, when Hungary and Bohemia 
elected rulers of their own nationality, Silesia, how- 
ever, neglected the opportunity to elect. a German king 
for itself, and supported the Bohemian king George 
Podiebrad. Breslau, still the most powerful of the 
principalities, threw in its lot with Matthew Corvinus 
of Hungary, who fought many of his battles on Silesian 
soil. By the treaty of Olmiitz in 1479 Matthew ac- 
quired all the tributary lands of the Bohemian crown, 
including Silesia, which remained attached to Hungary 
down to 1490. In that year Bohemia and Hungary 
became once more united under the same king. In 
1526 Silesia passed with the rest of the Bohemian 
inheritance to the house of Hapsburg (see Bonemra). 
The Reformation at first made rapid progress in 
Silesia, and the native dukes placed little opposition 
in its way. The Hapsburz princes, however, acted 
very differently, and the Silesian Protestants suffered 
much persecution before, during, and after the Thirty 
Years’ War. It was not indeed till the 18th century 
that they acquired formal recognition and the restora- 
tion of some of their confiscated churches. 

The First Silesian War between Austria and Prus- 
sia, which broke out in 1740, had its ultimate cause 
(nominally at least) in a compact of mutual succession 
entered into in 1537 by the iaeeeie of Brandenburg on 
the one side and the duke of Liegnitz on the other. 
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The emperor, as feudal superior of the duke, had 

indeed refused to recognize this agreement, but the 

Great Elector did not fail to put in his claim on the | 
death of the last duke in 1675, and Frederick now | 
thought the opportunity too good to be lost. The 
progress of the three Silesian wars is recounted in the 
article AusTRIA (vol. iii. pp. 111-113). At the peace 
of Hubertusburg (1763) Prussia was left in possession 
of nearly the whole of Silesia, with the frontier as it 
still exists. Irederick exerted himself to atone for the 
evils brought upon the district through the ravages of 
war by introducing colonists and capital, reforming the 
administration, granting complete religious liberty, and 
the like. That this seed did not fall on ungrateful soil 
seems proved by the modern prosperity of Silesia and 
the loyalty with which its iohabitauts have clung to 
the Prussian cause. Silesia formed part of the reduced 
kingdom of Prussia left by the peace of Tilsit in 1806, 
and it was the centre of the national rising of 1813, 
when the king issued his celebrated address ‘‘ To my 
People”’ from Breslau. Stein’s emancipating edict of 
1807 was welcomed with profound satisfaction in 
Silesia, where the conditions of serfdom had been par- 
ticularly oppressive, and no doubt contributed mate- 
rially to the enthusiasm with which the Silesians 
flocked to the standard a few years later.’ 


PRUSSIAN SILEsIA, the largest province of Prussia (see 
vol. xx. plate I.), with an area of 15,560 square miles, forms 
the southeastern limb of the kingdom, and is bounded by 
Brandenburg, Posen, Russian Poland, Galicia, Austrian 
Silesia, Moravia, Bohemia, and the kingdom and province 
of Saxony. Besides the bulk of the old duchy of Silesia, it 
comprises the countship of Glatz, a fragment of the Neu- 
mark and part of Upper Lusatia, taken from Saxony in 
1815. The province is divided into three governmental 
districts,—Liegnitz and Breslau corresponding to lower 
Silesia, while Oppeln takes in the greater part of upper, 
southern or mountainous Silesia. 

Physiographically Silesia is roughly divided into a flat 
and a hilly portion by the so-called Silesian Langenthal, 
which begins on the southeast near the Malapane, and ex- 
tends across the province in a west-by-north direction to 
the Black Elster, following in part the valley of the Oder. 
The southeast part of the province, to the east of the Oder 
and south of the Malapane, consists of a hilly outpost of the 
Carpathians (the Tarnowitz plateau), with a mean eleva- 
tion of about 1000 feet. To the west of the Oder the land 
rises gradually from the Langenthal towards the southern 
boundary of the province, which is formed by the central 
part of the Sudetic system, including the Glatz Mountains 
and the Riesengebirge (Schneekoppe, 5266 feet). Among 
the loftier elevations in advance of this southern barrier 
the most conspicuous is the Zobten (2215 feet), the histor- 
ical connection of which with the name of the province has 
been mentioned above. ‘To the north and northeast of the 
Oder the province belongs almost entirely to the great 
North-German plain, though a hilly ridge, rarely attaining 
a height of 1000 feet, may be traced from east to west, 
asserting itself most definitely in the Katzengebirge. 


SILE 


Nearly the whole of Silesia lies within the basin of the 
Oder, which flows through it from southeast to northwest, 
dividing the province into two approximately equal parts. 
The Vistula touches the province on the southeast, and re- 
ceives a few small tributaries from it, while on the west 
the Spree and Black Elster belong to the system of the 
Elbe. The Iser rises among the mountains om the south. 
Among the chief feeders of the Oder are the Malapane 
(right), the Glatzer Neisse (left), the Katzbach (left), and 
the Bartsch (right); the Bober and its tributary the Queiss 
flow through Silesia but join the Oder beyond the frontier. 
The only lake of any extent is the Schlawa See, 7 miles 
long, on the north frontier. There is a considerable differ- 
ence in the climate of Lower and Upper Silesia, and some 
of the villages in the Riesengebirge have the lowest mean 
5a of any inhabited place in Prussia (below 40° 

‘ahir.), 

Of the total area of the province 56 per cent. is occupied 
by arable land, 10,8 per cent. by pasture and meadow, and 
nearly 29 per cent. by forests. The soil along the foot of the 
mountains is generally good, and the district between 
Ratibor and Liegnitz, where 70 to 80 per cent. of the sur- 
face is under the plough, is reckoned one of the most fertile 


1 Compare Griinhagen, Geschichte Schlesiens (Gotha, 1884 


ay 
An account of the tical schools of Silesia is given und th 
heading GERMANY (vol. X. pp. 474-5). d sec 
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in Germany. The parts of lower Silesia adjoining Bran- 
denburg, and also the district to the east of the Oder, are 
sandy and comparatively unproductive. The different cere- 
als are all grown with success, wheat and rye sometimes 
in quantity enough for exportation. Flax is still a frequent 
crop in the hilly districts, and more sugar-beets are raised 
in Silesia than in any other Prussian province except Sax- 
ony. Tobacco, oil-seeds, chicory, and hops may also be 
specified, while a little wine, of an inferior quality, is pro- 
duced near Griinberg. Mulberry trees for the silk-eulture 
have been introduced and thrive fairly. Large estates are 
the rule in Silesia, where 35 per cent. of the land is in the 
hands of owners possessing at least 250 acres, while prop- 
erties of 50,000 to 100,000 acres are common. ‘The districts 
of Oppeln and Liegnitz are among the most richly wooded 
parts of Prussia. According to the live-stock census for 
1883, Silesia contains 275,122 horses, 1,397,130 cows, 1,309,- 
495 sheep, 518,612 pigs, 175,283 goats, and 128,828 beehives. 
The merino sheep was introduced by Frederick the Great, 
and since then the Silesian breed of sheep has been greatly 
improved. The woods and mountains harbor large quan- 
tities of game, such as red deer, roedeer, wild boars, and 
hares, while an occasional wolf finds its way into the 
province from the Carpathians. The fishery includes salmon 
in the Oder, trout in the mountain-streams, and carp in the 
small Jakes or ponds with which the province is sprinkled. 
Compare the tables in PRrussra (vol. xx. p. 18). 

The great wealth of Silesia, however, lies underground, 
in the shape of large stores of coal and other minerals, and 
its mining records go back to the 12th century. The coal- 
measures of Upper Silesia, in the southeast part of the 
province, are among the most extensive in continental 
Europe, and there is another large field near Waldenburg. 
The annnal output, ranging between twelve and fifteen 
millions of tons, valued at nearly £3,000,000 sterling 
[$14,580,000], is equal to more than a quarter of the entire 
yield of Germany. The district of Oppeln also contains a 
great quantity of iron (annual produce 750,000 to 800,000 
tons, value about £1,000,000 [$4,860,000]). The deposits of 
zine in the vicinity of Beuthen are perhaps the richest in 
the world, and produce four-fifths of the zine of Germany 
(550,000 tons). The remaining mineral products include 
lead (from which a considerable quantity of silver is ex- 
tracted), copper, cobalt, arsenic, the rare metal cadmium, 
alum, brown coal, marble, and a few of the commoner pre- 
cious stones (jaspers, agates, amethysts, etc.). The province 
contains practically no salt or brine springs, but there are 
well-known mineral springs at Warmbrunn, Salzbrunn, and 
several other places. 

A busy manufacturing activity haslong been united with 
the underground industries of Silesia, and the province in 
this respect yields the palm to no other part of Prussia ex- 
cept districts in the Rhineland and Westphalia. On the 
plateau of Tarnowitz the working and smelting of metals 
is naturally the predominant industry, and in the neigh- 
borhood of Beuthen, K6énigshiitte, and Gleiwitz there seems 
an almost endless succession of iron-works, zine-foundries, 
machine-shops, and the like. In 1881 the total value of the 
metals produced in the various foundries of the province 
was £2,376,250 [$11,548,575]. At the foot of the Riesenge- 
birge, and along the southern mountain line generally, the 
textile industries prevail. Weaving has been practiced in 
Silesia, on a large scale, since the 14th century ; and Silesian 
linen still maintains its reputation, though the conditions 
of production have greatly changed. Cotton and woollen 
goods of all kinds are also made in large quantities, and 
among the other industrial products are beetroot sugar 
(157,000 tons in 1883-84), spirits, chemicals, tobacco, starch, 
paper, pottery, and “Bohemian glass.” Lace, somewhat 
resembling that of Brussels, is made by the women of the 
mountainous districts. The trade of Silesia is scarcely so 
extensive as might be expected from its important indus- 
trial activity. On the east it is hampered by the stringent 
regulations of the Russjan frontier, and the great water- 
way of the Oder is sometimes too low in summer for navi- 
gation. The extension of the railway system has, however. 
had its usual effect in fostering commerce, and the mineral 
and raanutnepaeh products of the province are freely ex- 
ported. ' > 

At the, census of 1880 the population of Silesia w 
4,007,925, of whom 2,082,084 were Roman Catholies, 1,86 
Protestants, and 52,682 Jews. About 35 per ce 
population is urban and 65 per cent. rural. The 
257 per square mile, less than that of Westphalia 
the Rhineland (390); but the average is of cou 
greatly exceeded in the industrial districts, such as 
The occupation census of 1883 shows that 44 
the population are supported by agricul 
by industries, 8.4 per cent. by trade, and 
daily labor and domestic service, while 4 
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to the official and 5 per cent. to the unemployed classes. 
Nearly three-fourths of the inhabitants and territory are 
German, but to the east of the Oder the Poles (nearly 
1,000,000) form the bulk of the population, while there are 
about 50,000 Czechs in the south part of the province and 
30,000 Wends near Liegnitz. The Roman Catholics, most 
of whom are under the ecclesiastical sway of the prince- 
bishop of Breslau, are predominant in Upper Silesia and 
Glatz; the Protestants prevail in Lower Silesia, to the west 
of the Oder, and in Lusatia. The noblesse is very numer- 
ous im Silesia, chiefly in consequence of the Polish districts 
it includes. The educational institutions of the province 
are headed by the university of “Breslau. In 1883-84 the 


percentage of illiterate recruits, in spite of the large Polish- | { d : 
proof against the action of water and ordinary mineral 


speaking contingent, was only 1.70. The capital and seat 
of the provincial diet. is Breslau, which is also by far the 
largest and most important town (298,893 inhabitants in 
1885). The towns next in point of size are Gorlitz (55,120 
inhabitants), Liegnitz (43,351), Konigshiitte (31,831), Beu- 


then (26,478), Schweidnitz (23,775), Neisse (21,444), and | 


Glogau (20,003). The province sends thirty-five members 
to the reichstag and sixty-five to the Prussian chamber of 


deputies. The government divisions of Breslau and Oppeln | 


together form the district of the 6th army corps (seat, 
Breslau), while Liegnitz belongs to that of the 5th army 
corps, the headquarters of which are at Posen. Glogau, 
Glatz, Neisse, and Cosel are fortresses. 

AUSTRIAN SILESIA, the part of the duchy that remained 
to Austria after the Seven Years’ War, is a mere fraction of 
the whole, its area being only 1980 square miles, or about 
one-eighth of that of Prussian Silesia. It falls into two 
small portions of territory, separated by a projecting limb 
of Moravia and surrounded by Prussian Silesia, Moravia, 
Hungary, and Galicia. Until 1849 it was for administra- 
tive purposes reckoned a part of Moravia, but since that 
year it has been a crowuland of the Austrian empire (the 
smallest of all), with the style of duchy. The Troppau or 
western division of the crownland is flanked by the Sudetic 

Mountains (Altvater, 4678 feet), and the Teschen or eastern 
half by the Carpathians (Lissahorn, 4330 feet), and a great 
proportion of the surface is occupied by offshoots of these 
_ ranges. The Vistula rises on the Carpathians, within Aus- 
trian Silesia, while the western part of the crownland is 
close to the headwaters of the Oder, which rises near at 
hand in Moravia. Owing to its mountainous character and 
its slope towards the north and northeast the crownland 
has a somewhat severe climate for its latitude, the mean 
temperature being only 50° Fahr. while the annual rainfall 
-yaries from 20 to 30 inches. Upwards of 45 per cent. of 
‘the surface is occupied by arable land, 7} per cent. by 


‘The soil cannot asa rule be termed rich, though some of 
he valleys are fertile. The chief crops are oats, rye, bar- 
ley, potatoes, clover,and flax. Dairy-farming is carried on 


fairly numerous. Geese and pigeons are reared in great 
quantities, and the hunting and: fishing are both very 
prolific. The principal mineral resources are coal (Silesia 
ucing 13 per cent. of the produce of Austria-Hungary), 
iron, marble, and slate. Like its Prussian neighbor, the 
-crownland boasts a very busy industrial activity, the chief 
See of which are its iron and steel goods, textile 
ries (linen, woollen, cotton, velvet, silk), chemicals, 
liqueurs, and beetroot sugar. 
one, though the manufactures and agricultural produce of 
the province are exported in considerable quantity. Trop- 
nau, the capital of the duchy, contains large cloth manufac- 
tories, While Teschen, Bielitz, and Jagerndorf are also busy 
places. The population in 1885 was 577,593, of whom 81,000 
were Protestants and 9000 Jews. About 48 per cent. of the 
population is supported by agriculture and 27.5 per cent. 
»y industry. Divided according to nationalities, there are 
5,000 Germans, 130,000 Czechs, and 158,000 Poles. The 
a man element is predominant in the towns, the Polish in 
eastern or Teschen division. The duchy sends ten 
nbers to the Austrian house of representatives and has 
ovincial diet of thirty-one members. (J. F. M.) 


SILICA, the only known oxide of silicon (see 
HEMISTRY, vol. v. pp. 451-454), occurs native In a 
at variety of forms, which, however, correspond to 
y the four distinct species of QuARTZ (q.v. ; see 
» Mrneratoay, vol. xvi. pp. 404-5), tridymite, 


L (g.v., and compare vol. xvi. pp. 405-6), and 
ce pany Cateary quartz- I and, sand are 
mpure forms 


ly by a lower specifie gravity, 


? 


meadows and gardens, 104 per cent. by pastures, and 32 per | 
cent. by forests, while 4} per cent. is unproductive ground. | 


in the mountains after the Alpine fashion, and sheep are 


‘making of DYNAMITE (gq.v.). 


The trade is chiefly a transit 
ee iteend ordluce ot perfectly fast. All that then remains to be done is to wash 
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triplets—hence the name (see vol. xvi. p. 405). Sili- 
ceous earth when dry forms a very voluminous, soft, 
fine powder ; it consists of the shells of /nfusoria, As 
a chemical species it differs little from opal. Siliceous 
earth, having a very low rate of Sy ea conductivity, 
serves well as a stuffing for the hollow walls of ice- 
chests, fire-proof safes, ete. It is used besides for the 
Silica of any kind is 
absolutely non-volatile, and is fusible only at the tem- 
perature of the oxyhydrogen flame; a slight admix- 


ture of base (potash, lime, ete.), however, suffices to 


cause it to ‘frit’? at a red heat. It is absolutely 
acids ; hydrofluoric acid acts on it energetically, as 
explained in Cuemistry, vol. v. p. 452. . 


Alkaline ’Silicates—Silica readily dissolves at a red heat 
in fused alkaline carbonates, with evolution of carbonic 
acid and formation of alkaline silicates. Im this process 
one molecule SiO: of silica is capable of decomposing at 
most 2R2O0COz (where R=K or Na). The compound SiO:.- 
2R.20, “ orthosilicate” of alkali, freezes into a compact non~- 
transparent mass, readily soluble in water, with formation 
of an intensely alkaline solution. It does not unite with 
any additional alkali, but readily fuses up with more silica- 
Without going beyond ared heat it is easy to produce thus 
homogeneous masses of any composition, NagO.zSiO2 from 
x= up to x= (at least) 4. 

Compounds approximating to x=4 are known as water 
glass. Potash water glass, K20.4SiO2, was discovered in 1825. 
by Fuchs in Munich, who noticed all its practically impor- 
tant properties and saw their significance. Water glass 
when in compact pieces looks like ordinary glass, and is not 
at all obviously attacked by cold water. But when the 
powdered substance is boiled with water it dissolves, and 
the solution can be boiled down to the consistence of a syrup 
without anything separating out even in the cold. Such 
water glass syrup, when applied as a coating to wood, paste- 
board, etc., dries up intoa coherent varnish which renders the 
object non-inflammable, because in the heat of a fire the coat- 
ing melts into a continuous viscid covering which prohibits. 
access of oxygen to the interior. The early application of 
water glass to the scenery of the Munich court theatre ex- 


|plains its long immunity from destructive fires. When 


mixed with powdered chalk, magnesite, phosphate of lime, 


/and many other similar materials, it gradually unites with 


these into hard stone-like masses. Caustic lime and mag- 
nesia (MgO) thus unite with it with exceptional prompti- 
tude, with elimination of alkali. Water glass, in short, is. 
to the class of mineral substances referred to what ordinary 
glue is to wood and paper, ete. and it is used largely for 
analogous purposes. Fuchs himself based upon this prop- 


‘erty of his preparation a new process of wall painting which 


was subsequently developed and brought to great perfection 
by Kaulbach and others. In this process of “stereochromy,” 
as it is called, the more immediate basis for the painting 
consists of a thin layer of a kind of cement made up of pow- 
dered marble, dolomite, quartz, and air-worn quicklime 
with water glass. On it the colors are laid with plain wa- 
ter, which causes them to stick on, but quite loosely, so that. 
the artist can work at leisure and correct mistakes. The 
finished painting is fixed by applying to it a spray of water- 
glass solution, which, in the course of a few days, makes it: 


the painting with alcohol to remove the eliminated alkali 
and any dust that may have collected. A stereochromic 
painting (unlike one made by the old fresco process) is prac- 
tically proof against atmospheric influences, even under a 
northern climate. In a water-glass solution the alkali is, so 
to say, only half combined with the silica; part of it in fact. 
must be presumed to be present in the free state. At any 
rate the solution emulsionizes fats, and therefore isa cleans- 


ing agent in the same sense as soap-solution is. Water glass. 


and other alkaline silicates are accordingly used as addi- 
tions to some of the cheaper kinds of soap. 


SILISTRIA, or Smuistra, a fortified town on the 
south side of the Danube, 75 miles below Rustchuk, 
and 150 miles from the mouth of the river, is now at. 
the head of a district in the principality of Bulgaria. 
In 1881 the population was 10,657. 

Silistria is the Durostorum of the Romans, the Durostolos: 


of the Byzantines, the Drstr of the Bulgarians. It was one 
of the most important towns of the Roman province of 


of quartz. Tridymite differs from yfasia Inferior, successively the headquarters of the legio 
and in crystal- , Italica and the legio XI. Clandia. It was defended b 
ic de : the crystals are as a rule arranged in the Bulgarian czar Simeon against the Hungarians (893). 
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Captured by Svyatoslaff, the Varingian called to the assist- | marian, who appropriately dedicated to Silius a com- 
ance of the emperor Nicephorus (967), it was subsequently | mentary upon Fired Though the verse of Silius is 


recovered by the Bulgarians after a three-months’ heroic ! not wrapped in Stoic gloom like that of Lucan, yet 


defence. Under the Turks, whose rule began in the latter Paes : b *. 
part of the 14th century, Silistria continued to flourish: Fa oe ends gaan places a hal ungraceful vity 
Hajji Khalfa describes it as the most important of all the t0 his poem. Silius was one of the numerous Romans 


Danubian towns. It was the seat of a Greek metropolitan 
with five bishops under him; and a settlement of Ragusan 
merchants kept alive its commercial interests. The Rus- 
sians, who captured Silistria in 1810, destroyed its fortifica- 
tions before they withdrew; but they were rebuilt by for- 
eign engineers, and in 1828-9 were strong erough to offer a 
serious resistance to the Russians, who lost 3000 men. At 
that date the population, including the-garrison, was 24,000, 
but in 1837 it was only about 4000. In 1854 the town was 
successfully defended by General Krach against the Rus- 
sians till the arrival of the Austrians in the peninsula. It 
was again invested by the Russians in 1877, and on the con- 
clusion of peace was evacuated by the Turks. 


SILIUS ITALICUS, a Latin epic poet, was born 
in 25 and died in 101 a.p. His birthplace is un- 
known. From his cognomen Italicus the conclusion 
has been drawn that he came from the town of Italica 
in Spain ; but Latin usage would in that case have 
demanded the form Jtalicensis, and it is highly im- 
probable that Martial would have failed to name him 
among the literary celebrities of Spain in the latter 
half of the Ist century. The conjecture that Silius 
was from Italica, the capital of the Italian confedera- 
tion during the Social War, is open to still stronger 
objection. 
quired the title ‘‘ Italicus’’ from having been a mem- 
ber of one of the corporations of ‘‘Italici’’ who are 
often mentioned in inscriptions from Sicily and else- 
where. In early life Silius was a renowned forensic 
orator, later a safe and cautious politician, without 
ability or ambition enough to be legitimately obnoxious 
to the cruel rulers under whom he lived. But medi- 
ocrity was hardly an efficient protection against the 
murderous whims of Nero, and Silius was generally 
believed to have secured at once his own safety and his 


promotion to the consulship by putting his oratorical | 


powers to discreditable use in the judicial farces which 
often ushered in the doom of the emperor’s victims. 
He was consul in the year of Nero’s death (69), and 
is mentioned by Tacitus as having been one of two 
witnesses who were present at the conferences between 
Vitellius and Flavius Sabinus, the elder brother of 
Vespasian, when the legions from the Hast were march- 
ing rapidly on the capital. The life of Silius after his 
consulship is well depicted by the younger Pliny: 
** He conducted himself wisely and courteously as the 
friend of the luxurious and cruel Vitellius; he won 
repute by his proconsulship of Asia, and obliterated 
by the praiseworthy use he made of his leisure the 
stain he had incurred through his active exertions in 
former days. In dignity and contentment, avoiding 
power and therefore hostility, he outlived the Flavian 
dynasty, keeping to a private station after his governor- 
ship of Asia.”” His poem contains only two passages 
relating to the Flavians ; in both Domitian is eulogized 
as a warrior; in one he figures as a singer whose lyre is 
sweeter than that of Orpheus himself. Silius had evi- 
dently little taste for bowing down in the house of 

immon, and refrained from using the many oppor- 
tunities which his epic afforded for humoring the vanity 
of the imperial house. He was a great student and 

atron of literature and art, and a passionate collector. 

wo great Romans of the past, Cicero and Virgil, were 
by him idealized and veritably worshipped ; and he 
was the happy possessor of their estates at Tusculum 
and Naples. The later life of Silius was passed on the 
Campanian shore, hard by the tomb of Virgil, at which 
he offered the homage of a devotee, He closely emu- 
lated the lives of his two great heroes: the one he fol- 
lowed in composing epic verse, the other in debating 
philosophic questions with his friends of like tastes. 
Among these was Epictetus, who judged him to be 
the most philosophic spirit among the Romans of his 
time, and Cornutus, the Stoic, rhetorician, and gram- 


of the early empire who had the courage of their opin- 
ions, and carried into perfect practice the theory of 
suicide adopted by their school. Stricken by an incu- 
rable disease, he starved himself to death, eeping a 
cheerful countenance to the end. 


Whether Silius committed to writing his, philosophic 
dialogues or not, we cannot say. Chance has preserved to 
us his epic poem entitled Punica, in seventeen books, and 
comprising some fourteen thousand lines. The epics of 
Silius, Lucan, Statius, and Valerius Flaccus are but a few 
waifs carried down to us by the wandering stream of time 
from the vast mass of post-Virgilian epics. Long before 
Silius bethought himself of his epic all possible historical 
and mythological themes had been worn to tatters by these 
poets. In choosing the Second Punic War for his subject, 
Silius had, we know, many predecessors, as he doubtless had 
many followers. From the time of Nevius onwards every 
great military struggle in which the Romans had been en- 
gaged had found its poet over and overagain. In justice to 
Silius and Lucan, it should be observed that the mythologic 
poet had a far easier task than the historic. Ina well-known 


) passage Petronius pointedly describes the difficulties of the 


historic theme. A poet, he said, who should take upon him 
the vast subject of the civil wars would break down 
beneath the burden unless he were “ full of learning,” since 


Most likely some ancestor of the poet ac- | he would have not merely to record facts, which the his- 


torians did much better, but must possess an unshackled 
genius, to which full course must be given by the use of 
digressions, by bringing divine beings on to the stage, and by 
giving generally a mythologic tinge to the subject. The 
Latin laws of the historic epic were fixed by Ennius, and 
were still binding when Claudian wrote. They were never 
seriously infringed, except by Lucan, who substituted for 
the dei ex. machina of his predecessors the vast, dim, and 
imposing Stoic conception of destiny. By protracted appli- 
cation,-and being (to use the significant phrase of Petro- 
nius) “full of learning,” Silius had acquired excellent 
recipes for every ingredient that went to the making of the 
conventional historic epic. Though he is not named by 
Quintilian, he is probably hinted at in the mention of a 
class of poets who, as the writer says, “ write to show their 
learning.” To seize the moments in the history, however 
unimportant, which were capable of picturesque treatment ; 
to pass over all events, however important, which could not 
readily be rendered into heroics; to stuff out the somewhat 
modern heroes to something like Homeric proportions ; to 
subject all their movements to the passions and caprices of 


, the Olympians; to ransack the poetry of the past for inci- 


dents and similes on which a slightly new face might be 
put; to foist in by well-worn artifices episodes, however 
strange to the subject, taken from the mythologic or historic 
glories of Rome and Greece,—all this Silius knew how to 
do, as he knew his own fingers and nails. He did it all with 
the languid grace of the inveterate connoisseur, and with 
a simplicity foreign to his time, which sprang in part from 
cultivated taste and horror of the yenturesome word, and 
in part from the subdued tone of a life which had come 
unscathed through the reigns of Caligula, Nero, and Domi- 
tian. The more threadbare the theme, and the more worn 
the machinery, the greater the need of genius. Two of the 
most rigid requirements of the ancient epic were abundant 
similes and abundant single combats. But all the obvious 
resemblances between the actions of heroic man and ex- 
ternal nature had long been worked out, while for the 
renovation of the single-combat little could be done till the 
hero of the Homeric type was replaced by the medieval 
knight. Silius, however, had perfect poetic appreciation, . 
with scarce a trace of poetic creativeness. No writer has 
ever been more correctly and more uniformly judged by 
contemporaries and by posterity alike. Only the shameless 
flatterer, Martial, ventured to call his friend a poet as great 
as Virgil. But the younger Pliny gently says that he wrote 
poems with greater diligence than talent, and that, when, 
according to the fashion of the time. he recited them to his 
friends, “he sometimes found out what men really hought. 
of them.” It is, indeed, strange that the poem li 
Silius is never mentioned by ancient writers ¢ € 
except Sidonius, who, under different conditions ar 
much lower level, was such another as he. Since th 
covery of Silius by Poggio, no modern enthusiast has 
to sing his praises, and in the last sixty years he 
no editor, even for his text. Eighteenth-cent : 
at a time when modern Silii were numerous in th 
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literature and more fashionable than they have been since, | vancy of the modern novel. A son of Regulus escapes from 
found in the Punica passages not unworthy of comparison | Thrasymene to a hut, merely to find there an old servant 
with the Henriade, and thought that Silius did not disgrace | of his father, and to afford him the opportunity of telling 
Virgil; but even such gentle commendation is not likely to| over again the tale of the first war against the Cartha- 
be repeated again. Yet, by the purity of his taste and his| ginians. To give scope for a eulogy of Cicero, an ancestor 
Latin in an age when taste was fast becoming vicious and | of his fights at Canne, and strong devices sometimes usher 
Latin corrupt, by his presentation to us of a type of a thou- | in such stories as the judgment of Paris and the choice of 
sand vanished Latin epics, and by the historic aspects of | Hercules. The interposition of the gods is, however, usually 
his subject, Silius merits better treatment from scholars | managed with dignity and appropriateness, z 
than he has received. The general reader he can hardly As to diction and detail, we miss, in general, power rather 
interest again. He is indeed of imitation all compact, and | than taste. The metre runs on with correct smooth monotony, 
usually dilutes what he borrows; he may add a new beauty, | with something always of the Virgilian sweetness, though 
but new strength he never gives. Hardly a dozen lines | attenuated,but nothing of the Virgilian variety and strength. 
anywhere are without an echo of Virgil, and there are | The dead level of literary execution is seldom broken 
frequent admixtures of Lucretius, Horace, Ovid, Lucan, | by a rise into the region of genuine pathos and beauty, or 
Homer, Hesiod, and many other poets still extant. If we | bya descent into the ludicrous or the repellent. There are 
could reconstitute the library of Silius we should probably | few absurdities, but the restraining force is trained percep- 
find that scarcely an idea or a phrase in his entire work | tion and not a native sense of humor, which, ever present 
was wholly his own. in Homer, not entirely absent in Virgil, and sometimes 
The raw material of the Punica was supplied in the main | finding grim expression in Lucan, fails Silius entirely. The 
by the third decade of Livy, though Silius may have con- | xddress of Anna, Dido’s sister, to Juno compels a smile. 
sulted other historians of the Hannibalic war. “Such facts | Though deified on her sister’s death, and for a good many 
as are used are generally presented with their actual cir- | centuries already an inhabitant of heaven, Anna meets 
cumstances unchanged, and in their ‘istoric sequence. The | Juno for the first time on the outbreak of the Second Punie 
spirit of the Punic times is but rarely misconceived,—as | War, and deprecates the anger of the queen of heaven for 
when to secret voting is attributed the election of men like | having deserted the Carthaginians and attached herself to 
Flaminius and Varro, and distinguished Romans are de- | the Roman cause. Hannibal’s parting address to his child 
icted as contending in a gladiatorial exhibition. Silius|is also comical: he recognizes in the “heavy wailing” of 
clearly intended the poem to consist of twenty-four books, | the year-old babe “the seeds of rages like his own.” But 
like the Iliad and the Odyssey, but after the twelfth he | Silius might have been forgiven for a thousand more weak- 
hurries in visible weariness to the end and concludes with | nesses than he has if in but a few things he had shown 
seventeen. The general plan of the epic follows that of the | strength. The grandest scenes in the history before him 
Tliad and the Aneid. Its theme is conceived as a duel be- | fail to lift him up; his treatment, for example, of Hanni- 
tween two mighty nations, with parallel dissensions among | bal’s Alpine passage falls immensely below Lucan’s vigor- 
the gods. Scipio and Hannibal are the two great heroes | ous delineation of Cato’s far less stirring march across the 
who take the place of Achilles and Hector on the one hand | African deserts. 
and of neas and Turnus on the other, while the minor} But in the very weaknesses of Silius we may discern 
; are all painted with Virgilian or Homeric pigments. | merit. He at least does not try to conceal defects of sub- 
In the delineation of character our poet is neither very | stance by contorted rhetorical conceits and feebly forcible 
owerful nor very consistent. His imagination was too | exaggerations. In his ideal of what Latin expression 
weak to realize the actors with distinctness and individu- | should be he comes near to his contemporary Quintilian, and 
ality. His Hannibal is evidently at the outset meant for | resolutely holds aloof from the tenor of his age. Perhaps. 
= incarnation of cruelty and treachery, the embodiment | his want of success with the men of his time was not 
all that the vulgar Roman attached to the name “ Punic.” | wholly due to his faults. His self-control rarely fails him ; 
fut in the course of the poem the greatness of Hannibal is | it stands the test of the horrors of war, and of Venus work- 
prne in upon the poet, and his feeling of it betrays itself | ing her will on Hannibal at Capua. The reader of Statius 
many touches. Thus he names Scipio “the great Han-| and even Propertius will be thankful for the rarity of re- 
bal of Ausonia”; he makes Juno assure the Carthaginian | condite epithets, such as ‘‘Rhetean destiny,” “ Garaman- 
der that if fortune had only permitted him to be born a| tian standards,” “Lagean river,” ‘‘Smyrneean strings.” 
oman he would have been admitted to a place among the | Only a few passages here and there betray the true silver 
ods; and, when the ungenerous monster of the first book | Latin extravagance, as when Hannibal is compared for, 
ords in the fifteenth a splendid burial to Marcellus, the | speed to a tigress reft of her cubs, which darts forth and in 
cries, “ You would fancy it was a Sidonian chief who | a few hours traverses the Caucasus, and with a “winged” 
dfalien.’ Silius deserves little pity for the failure of his | leap flies across the Ganges ; or when the Carthaginians after 
‘tempt to make Scipio an equipoise to Hannibal and the | Capua launch their spears but are too eneryated to make 
nterpart in personal prowess and prestige of Achilles. | them whiz; or when the plague-stricken and famine-wasted 
becomes in the process almost as mythical a figure as} men of Syracuse hide their diminished faces far within 
medieval Alexander. The best drawn of the minor | their helmets, and carefully shade their pallor lest hope 
acters are Fabius Cunctator, an evident copy of Lucan’s | should arise for the enemy. In the avoidance of rhetorical 
and Paullus, the consul killed at Canne, who fights, | artifice and epigrammatic antithesis Silius stands in marked 


early it was a matter of religion with Silius to repeat | “laudum cladumque quieta Mente capax ” ; and of Sceevola, 
d adapt all the striking episodes of Homer and Virgil. | “ Aspera semper amans et par cuicumque periclo” ; and of 
nnibal must have a shield of marvellous workmanship | Africa, “ Altrix bellorem bellatorumque virorum Tellus, nec 
e Achilles and ASneas; because ASneas descended into | fidens nudo sine eats te Gas ese g x Silius bene 
des and had a vision of the future history of Rome, so| as a poet he may not deserve high praise; but, as he is a 
st Scipio have his revelation from heaven; Trebia, choked unique specimen and probably the best of a once numerous 
i bod ty oy ae . neu Sexe “mca and ese _ to —_ on Lipase wd oar pierre TC the remains of 
bt ulean; for Virgil’s Camilla there must be an in literature is a fortunate accident. 
Asbyte, heroine of Saguntum; the beautiful speech of Eu-| The poet's full name, Ti. Catius Silius Italicus, is preserved in 
jus when Nisus seeks to leave him is too good to be an inecripeton (CF diss fone Tha porn wea aincoveres a 
wh away,—furbished up a little, it will serve as a part- a ore y a : eae re td wee belon Heather’ ; from this. 
7 : E § SS., y to the 15th 
address from Imilce to her husband ae tle century, are derived. 4 valuable M8, of the 8th or 9th century, 
ptions of A a Stee! ee RE hep are be ~ up ss e found # Cologne by L. Carrion in tie latter part of the 16th cen- 
accordin epic rule, of single combats—wearisome | tury, disappeared soon after its discovery. Two edifiones prin-~ 
times i aethees isome eaoehde in Virgil, painfull pid a aad at Rome in 1471; the principal editions since have 
r oie ote ail pe y been hees of Heinsius (1600), Drakenborch (1717), and Ernesti 
some in Silius. The different component parts of the | (Leipsie 1791). ‘A useful variorwm edition is that of Lemaire (Paris, 


tions are not often needlessly abrupt; yet occasionally | phiets, enumerated by Engelmann (Bibl. Script. Class., 1878). 
ents and episodes are introduced with all the irrele- (3. 8. BR.) 
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fibro substance produced by many in-| formations. The webs and_nests, ete., formed by 
prin : be the eb of a pos or| spiders are also of silk. But the fibres used for 

hin which the creatures are inclosed and | manufacturing purposes are exclusively produced by 
ected during the period of their principal trans- the mulberry silk-moth of China, Sly He mort, and 
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and dies like a genuine man. contrast to Lucan. Yet he can be pointed; so of Fabius, . 


are on the whole fairly well knit together, and the  jg53)" jhe recent /ucubrationes on Silius are mostly small pam-. 
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a few other moths closely allied to that insect (see vol. 
iv. pp. 530-1). Among the Chinese the name of the 
silk-worm is ‘“‘si,’’ Corean ‘‘soi’’; to the ancient 
Greeks it became known as op, the nation whence it 
came was to them Ypec, and the fibre itself onpcxdv, 
whence the Latin sericwm, the French sove, the Ger- 
man Seide, and the English s7/h. 

The silk industry originated in China; and accord- 
ing to native records it has existed there from a very 
remote period. The empress Se-ling-she, wife of a 


SILK. 


could be learned from Aristotle’s description. The 
silken textures which at first found their way to Rome 
were necessarily of enormous cost, and their use by 
men was deemed a piece of effeminate luxury. From 
an anecdote of Aurelian, who neither used silk him- 
self nor would allow his wife to possess a single silken 
garment, we learn that silk was worth its weight in 
rold. 

? Notwithstanding its price and the restraints other- 


wise put on the use of silk the trade grew. Under 


famous emperor, Hwang-te (2640 B.c.), encouraged | 


the cultivation of the mulberry tree, the rearing of 
the worms, and the reeling of silk. his empress is 
said to have devoted herself personally to the care of 
silkworms, and she is by the Chinese credited with 
the invention of the loom. A voluminous ancient 
literature testifies not only to the antiquity but also to 
the importance of Chinese sericulture, and to the care 
and attention bestowed on it by royal and noble fami- 
lies. The Chinese guarded the secrets of their valu- 
able art with vigilant jealousy; and there is no doubt 
that many centuries passed before the culture spread 
beyond the country of its origin. 
knowledge of the silkworm and its produce reached 
Japan, but not before the early part of the 3d century. 
One of the most ancient books of Japanese history, 
the Nihong?, states that towards 300 A.D. some Cor- 
eans were sent from Japan to China to engage com- 
petent people to teach the arts of weaving and 

reparing silk goods. They brought with them four 
Jhinese girls, who instructed the court and the people 
in the art of plain and figured weaving; and to the 
honor of these pioneer silk weavers a temple was 
erected in the province of Setsu. Great efforts were 


made to encourage the industry, which from that : n s| 
silken textures of Byzantium became famous. At a 
later period the conquering 


period grew into one of national importance. At a 
period probably little later a knowledge of the work- 
ing of silk travelled westward, and the cultivation of 
the silkworm was established in India. 


mulberry tree were carried to India by a Chinese 
princess concealed in the lining of her headdress. 
The fact that sericulture was in India first established 
in the valley of the Brahmaputra and in the tract 
lying between that river and the Ganges renders it 
robable that it was introduced overland from the 
Ohtake empire. From the Ganges valley the silk- 
worm was slowly carried westward and spread in 
Khotan, Persia, and the states of Central Asia. 

Most critics recognize in the obscure word dmeshek, 
Amos iii. 12, a name of silk corresponding to the 
Arabic dimaks, late Greek péraga, English damask, 
and also follow the ancients in understanding meshi, 
Ezek. xvi. 10, 13, of ‘‘silken gause.’’ But the first 
notice of the silkworm in Western literature occurs in 
Aristotle, /Zist. Anim., v.19 (17), 11 (6), where he 
speaks of ‘‘a great worm which has horns and so 
differs from others. At its first metamorphosis it pro- 
duces a caterpillar, then a bombylius, and lastly a 
chrysalis,—all these changes taking place within six 
months. From this animal women separate and reel 
off the cocoons and afterwards spin them. It is said 
that this was first spun in the island of Cos by Pam- 
phile, daughter of Plates.’’ Aristotle’s vague knowl- 
edge of the worm may have been derived from 
information acquired by the Greeks with Alexander 
the Great; but long before this time raw silk must 
have begun to be imported at Cos, where it was 
woven into a gauzy tissue, the famous: Cow vestis, 
which revealed rather than clothed the form. 

Towards the beginning of the Christian era raw 
silk began to form an important and costly item 
among the prized products of the East which came 
to Rome. Allusions to silk and its source became 
common in classical literature; but, although these 
references show familiarity with the material, they are 


- singularly vague and inaccurate as to its source; even 


Pliny knew nothing more about the silkworm than 


According to | 
a tradition the eggs of the insect and the seed of the. 


Justinian a monopoly of the trade and manufacture 
was reserved to the emperor, and looms, worked by 
women, were set up within the imperial palace at 
Constantinople. Justinian also endeavored, through 
the Christian prince of Abyssinia, to divert the trade 
from the Persian route along which silk was then 
brought into the east of Europe. In this he failed, 
but two Persian monks who had long resided in China, 
and there: learned the whole art and mystery of silk- 
worm rearing, arrived at Constantinople and imparted 
their knowledge to the emperor. By him they were 


‘induced to return to China and attempt to bring to 


Through Corea a | 


Europe the material necessary for the cultivation of 
silk, which they effected by concealing the eggs of the 
silkworm ina hollow cane. From the precious con- 
tents of that bamboo tube, brought to Constantinople 
about the year 550, were produced all the races and 
varieties of silkworm which stocked the Western 
world, and which gave trade, prosperity, and untold 
wealth to great communities for more than twelve 
hundred years. The necessity for again going to the 
East for a supply of silkworm eggs has only arisen in 
our own day. 

Under the care of the Greeks the silkworm took 
kindly to its Western home and flourished, and the 


Saracens obtained a 
mastery over the trade, and by them it was spread 
both east and west,—the textures becoming meantime 
impressed with the patterns and colors peculiar to 
that people. They established the trade in the thriy- 
ing towns of Asia Minor, and they planted it as far 
west as Sicily, as Sicilian silks of the 12th century 
with Saracenic patterns still testify. | Ordericus 
Vitalis, who died in the first half of the 12th century, 
mentions that the bishop of St. Evroul, in Normandy, 
brought with him from Apulia in southern Italy 
several large pieces of silk, out of the finest of which, 
four copes were made for his cathedral chanters. The 
cultivation and manufacture spread northwards to 
Florence, Milan, Genoa, and Venice—all towns which 
became famous for silken textures in medizeval times. 
In 1480 silk weaving was beams under Louis XT. at 
Tours, and in 1520 Francis I. brought from Milan 
silkworm eggs, which were reared in the Rhone 
valley. About the beginning of the 17th century 
Olivier de Serres and Laffémas, somewhat against the 
will of Sully, obtained royal edicts favoring the 
growth of mulberry plantations and the cultivation 
of silk; but it cannot be said that these industries 
were firmly established till Colbert bigest: the 
planting of the mulberry by premiums, other- 
wise stimulated local efforts. ; 

Into England silk manufacture was in ced dur- 
ing the reign of Henry VI. ; but the first serious im- 
pulse to manufactures of that class was see o the 
Immigration in 1585 of a large body of skill “lemis 
weavers who fled from the Low Countries i: Ise 

uence of the struggle with Spain then devastatin, 
their land. Precisely one hundred years later relig 
troubles again gave the second and most effect 
petus to the silk trade of England, when the 
of the edict of Nantes sent simultaneously 
land, Germany, and England a vast body o 
skilled artisans of France, who planted 
tries silk weaving colonies which are to 
parted pe rivals of the French manuf; 

ulk of the French Protestant weavers 
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fields, London,—an incorporation of silk throwsters 
having been there formed in 1629. James I. used 
many efforts to encourage the planting of the mulberry 
and the rearing of silkworms both at home and in the 
colonies. In 1825 a public company was formed and 
incorporated under the name of the British, Irish, and 
Colonial Silk Company, with a capital of £1,000,000 
|$4,860,000], principally with the view of introducing 
sericulture into Ireland, but it was a complete failure, 
and the rearing of the silkworm cannot be said ever to 
have become a branch of British industry. 

In 1522 Cortes appointed officials to introduce seri- 
culture into New Spain (Mexico), and mulberry trees 
were then planted and eggs were brought from Spain. 
The Mexican adventure is mentioned by Acosta, but all 
trace of the culture had died out before the end of the 
century. In 1609 James I. attempted to reinstate the 
silkworm on the American continent, but his first effort 
failed through shipwreck. An effort made in 1619 ob- 
tained greater success, and, the materials being present, 
the Virginian settlers were strongly urged to devote 
attention to the profitable industry of silk cultivation. 
Sericulture was enjoined under penalties by statute ; it 
was encouraged by bounties and rewards ; and its prose- 
cution was stimulated by learned essays and rhapsodical 
rhymes, of which-this is a sample : 

Where Wormes and Food doe naturally abound 

A gallant Silken Trade must there be found. 

Virginia excels the World in both— 

Envie nor malice can gaine say this troth! 
In the prospectus of Law’s great Compagnie des Indes 
Occidentales the cultivation of silk occupies a place 
among the glowing attractions which allured so many 
to disaster. Onward till the period of the War of In- 
dependence bounties and other rewards for the rearin 
of worms and silk filature continued to be offered; an 
just when the war broke out Benjamin Franklin.and 
others were engaged in nursing a lature into healthy 
life at Philadelphia. With the resumption of peaceful 
enterprise, the stimulus of bounties was again applied 
—first by Connecticut-in 1783; and such efforts i 
been continued sporadically down almost to the present 
day. Bounties were last offered by the State of Cali- 
fornia in 1865-66, but the State law was soon repealed, 
and an attempt to obtain State encouragement again 
in 1872 was defeated, About 1838 aspeculative mania 
for the cultivation of silk developed itself with remark- 
able severity in the United States. It was caused prin- 
cipally through the representations of Samuel Whit- 
marsh as to the capabilities of the South Sea Islands 
mulberry (Morus multicaulis) for feeding silkworms ; 
and so intense was the excitement that plants and crops 
of all kinds were displaced to make room for planta- 
tions of multicaulis. In Pennsylvania as much as 
$300,000 changed hands for plants in one week, and 
frequently the young trees were sold two and three 
times over within a fow days at ever-advancing prices. 
Plants of a single year’s growth reached the ridiculous 
price of $1 or at the height of the fever, which, how- 
ever, did not last long, for in 1839 the speculation col- 
lapsed; the famous Morus multicaulis, was found to 


be no golden tree, and the costly plantations were up-— 


rooted. 

The most singular feature in connection with the 
history of silk is the persistent efforts which have been 
made by monarchs and other potentates to stimulate 
sericulture within their dominions, efforts which con- 


tinue to this day in British colonies, India, and America. | 
These endeavors to stimulate by artificial means have | 


in scarcely any instance resulted in permanent success. 
Tn truth raw silk can only be profitably brought to the 
market where there is abundant and very cheap labor, 


' —the fact that China, Japan, Bengal, Piedmont, and 


the Levant are the principal producing localities mak- 


— ing that plain. 
“Jt The Silkworm. 
The mulberry-feeding moth, Bombyx mori, which is 


‘the principal source of silk, belongs to the Bombycide, 
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a family of Lepidoptera in which are embraced some 
of the largest and most handsome moths (see vol. iv. 
p. 530-31). B. mori is itself an inconspicuous moth 


Fic. 1.—Bombyzx mori (male). 


| (Figs. 1 and 2) of an ashy white color, with a body in 
the case of the male not half an inch in length, the 
female being a little longer and stouter. Its wings are 
short and weak ; the fore pair are faleate, and the hind 
pair do not reach to the end of the body. The larva 


Fic. 2—Bombyx mori (female). 


(Fig. 3) is hairless, of an ashy gray or cream color, at- 
tains to a length of from 3 to 3} inches, and is slender 
in comparison with many of its allies. The second 
thoracic ring is humped, and there is a spine-like horn 
or protuberance at the tail. The common silkworm 

roduces as a rule only one generation during the year ; 

ut there are races in cultivation which are bivoltine, 
or two-generationed, and some are multivoltine. 
natural food is the leaves of mulberry trees. The silk 
glands or vessels consist of two long thick-walled sacs 


Fic. 3.—Larva of Bombyx mori. 


running along the sides of the body, which open by a 
common orifice—the spinneret or seripositor—on the 
under lip of the larva. Fig. 4 represents the head (a) 
and feet (b, 6) of the common silkworm, while ¢ is a 
diagrammatic view of the silk glands. As the larva 
‘approaches maturity these vessels become gorged with 
a clear viscous fluid, which, upon being exposed to the 
air immediately hardens to a solid mass. Advantage 
is taken of this peculiarity to prepare from fully-devel- 
oped larvee silkworm gut perk for casting lines in rod- 
fishing, and for numerous other purposes where light- 
ness, tenacity, flexibility, and strength are essential. 
The larvee are killed and hardened by steeping some 
/hours in. strong acetic acid; the silk glands are then 
separated from the bodies, and the viscous fluid drawn 
out to the condition of a fine uniform line, which is 
stretched between pins at the extremity of a board. 


Its’ 
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The board is then exposed to the sunlight till the lines | enabling itself to push aside the fibres and make an 
dry and harden into the condition of gut. The prepara- | opening by which the perfect moth comes forth. The 
tion of gut is, however, merely an unimportant collat- sexes almost immediately couple ; the female in from 
| four to six days lays her eggs, numbering 500 and up- 
a wards; and, with that the life cycle of the moth being 

complete, both sexes soon die. 


Sericulture. 
The art of sericulture concerns itself with the rear- 
|ing of silkworms under artificial or domesticated con- 
ditions, their feeding, the formation of cocoons, the 
| securing of these before they are injured and pierced 
by the moths, and the maturing of a sufficient number 
of moths to supply eggs for the cultivation of the fol- 
lowing year. ‘The first essential is a stock of mulberry 
trees adequate to feed the worms in their larval stage. 
The leaves preferred in Europe are those of the white- 
fruited mulberry, Morus alba, but there are numerous 
other species which appear to be equally suitable. The 
soil in which the eiiiherrt grows, and the age and con- 
| dition of the trees, are important factors in the success 
of silkworm cultivation; and it has been too often 
proved that the mulberry will grow in situations where. 
from the nature of the leaf the trees put forth and 
from other cireumstances, silkworms cannot be profit- 
ably reared. An elevated position with dry triable 
well-drained soil produces the best quality of leaves, 


FIG. 4. 


eral manufacture. When the larva is fully mature, 
and ready to change into the ig condition, it pro- 
ceeds to spin its cocoon, in which operation it ejects 


from both glands simultaneously a line or thread about 
4000 yards in length, moving its head round in regular 
order continuously for three days or thereby. The 


Fic, 5.—Microscopic appearance of Silk of Bombyx mori. 


thread so ejected forms the silk of commerce, which as 
wound in the cocoon consists of two filaments—one from 
each gland—aid side by side and agglutinated into one 
fibre (Fr. bave) by their own adhesive constituents. 
Under the microscope, therefore, cocoon silk presents 
the appearance (Fig. 5) of a somewhat flattened combi- 


Throughout the East the species of mulberry cultivated 
are numerous, but, as these trees have been grown for 
special purposes at least for three thousand years, they 
area the complex variations peculiar to most cultivated 
plants. 

The eggs of the silkworm, called graine, are hatched 
out by artificial heat at the period when the mulberry 
leaves are ready for the feeding of the larvee. These 
eggs are very minute—about one hundred weighing a 
grain; and a vast number of hatched worms may at 
first be kept in a small space ; but the rapid growth 
and voracious appetite of the caterpillars dansnd 
quickly increasing and ample space. Pieces of paper 
punctured with small holes are placed over the trays 
in which the hatching goes on; and the worms, imme- 
diately they burst their shell, creep through these 
openings to the light, and thereby serape off any frag- 
ments of shell which, adhering to their skin, would ki 
them by constriction. The rearing-house in which the 
worms are fed (Fr. magnanerie) must be a spacious, 
well-lighted, and well-ventilated apartment, in which 
scrupulous cleanliness and sweetness of air are essen- 
tial, and in which the temperature may to a certain 
extent be under control. the worms are more vy 
than is commonly supposed, and endure variations of 
aid evita from 62° to 78° F. without injury ; 
but higher temperature is very detrimental. — ‘he lc 


nation of two filaments placed side by side, being on 
an average from .033 to.036 mm. ee by .020 to .024- 
mm. in thickness, The cocoons are white or yellow in 
color, oviform in shape, with often a constriction in 
the middle (Fig. 6). According to race, ete., they vary 
considerably in size and weight, but 
on an average they measure from an 
inch to an inch and a half in length, 
and from half an inch to an inch 
in diameter. They form hard, firm, 
and compact shells with some 
straggling flossy filaments on the 
exterior, and the interior layers are 
so closely and densely agglutinated 
as to constitute a paistheet Ties 
mass which resists all attempts at 
unwinding. The whole cocoon 
with its enclosed pupa weighs from 
15 grains for the smaller races to 
about 50 grains for the breeds which 
oe cocoons. From two to 
t 


Fie. 6.—Cocoon of 
weeks after the completion of — — Bmyx mori. 
the cocoon the enclosed insect is ready to escape; it 


moistens one end of its self-made prison, thereby 


i x . 
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the temperature at which the worms are mai d the 
slower is their growth and devel a but their 
health and vigor are increased, and the cocoon they 
spin is. proportionately bigger. The worms inerease 
in size with astonishing rapidity, and no less remarka- 
ble is their growing voracity. Certain races moult or 
cast their skin three times during their larval exist 

but for the most part the silkworm moults four 
—about the sixth, tenth, fifteenth, and twe 
days after ethene B As these moultin 
proach, the worms lose their appetite an 
and at each period of change they are left un¢ 
and free from noise. The worms from 1 oz. 
—numbering, say, 40,000—consume in their 
about 6 tb of picked leaf, in the second 18 
third 60 tb, fourth 180 tb, and in their final stac 
tb,—in all 1362 th of mulberry leaf; but fr 
to be deducted about 590 th of unconsumed frag 
removed in the litter, giving of leaf really con: 
772 An ounce of graine so treated may y 
80 to 120 th of cocoons, 85 per cent. of 
of the weight of chrysalides and 15 per cent. 
cocoon. The growth of the worms d - thei: 
stage is thus stated by Count Dandolo 
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Weight per 100. Size in Lines. 


-———— 


Worms newly hatched...... 1 gr. 1 

After Ist moult................. 15" { 

i... Od ee ccuepmaver mathe 94 “ 6 

2 a ee eee 400 “ 12 

SUE To Hs vonastthapecsts . 1628 “ 20 

Greatest weight and ~via! 9500 “ 40 
Z Nee te _J 


When the caterpillars are mature and ready to un- 
dergo their transformation into the pupa condition, 


they cease eating for some time and then begin to | 


ascend the brushwood branches or echelletes provided 
for them, in which they set about the spinning of their 
cocoons. Crowding of positions must now be guarded 
against, to prevent the spinning of double cocoons 
(doubions) by two worms spinning together and so in- 
terlacing their threads that they cannot be reeled. 
The insects complete their cocoons in from three to 
four days, and in two or three days thereafter the 
cocoons are collected, and the pupa killed to prevent 
its further progress and the bursting of the shell by 
the fully developed moth. Such cocoons as are selected 
for the production of graine, on the other hand, are 
bealicctde. freed from the external floss, and preserved 
at a temperature of from 66° to 72° Fahr., and after a 
lapse of from eleven to fifteen days the moths begin 
to make their appearance. The coupling which imme- 
diately takes place demands careful attention; the 
males are afterwards thrown away, and the impreg- 
nated females placed in a darkened apartment till 
they deposit their eggs. 


Diseases.—That the silkworm is subject to many and seri- 
ous diseases is only to be expected of a creature which for 
upwards of 4000 years has been propagated under purely 
artificial conditions, and these most frequently of a very 
insanitary nature, and where, not the healthy life of the 
insect, but the amount of silk it could be made to yield, 
was the object of the cultivator. Among the most fatal 
and disastrous of these diseases with which the cultivator 


~ had long to grapple was “muscardine,” a malady due to 


the development of a fungus, Botrytis bassiana, in the body 
of the caterpillar. The disease is peculiarly contagious 
and infectious, owing to the development of the fungus 
through the skin, whence spores are freed, which, coming 
in contact with healthy caterpillars, fasten on them and 
germinate inwards, giving off corpuscles within the body 
‘of the insect. Muscardine, however, has not been epidemic 
for many years. But about the year 1853 anxious attention 
began to be given in France to the ravages of a disease 
among silkworms, which from its alarming progress threat- 
ened to issue in national disaster. This disease, which at 
a later period became known as “ pebrine,”—a name given 
to it by M. de Quatrefages, one of its many investigators,— 
had first been noticed in France at Cavaillon in the valley 
of the Durance near Avignon. Pebrine manifests itself by 
dark spots in the skin of the larve; the eggs do not hatch 
out, or hatch imperfectly ; the worms are weak, stunted, 
and unequal in growth, languid in movement, fastidious 
in feeding; many perish before coming to maturity; if 
they spin a cocoon it is soft and loose, and moths when de- 
veloped are feeble and inactive. When sufficient vitality 
remains to produce a second generation it shows in in- 
creased intensity the feebleness of the preceding. The 
disease is thus hereditary, but in addition it is virulently 
infectious and contagious. From 1850 onwards French 
cultivators were compelled, in order to keep up their silk 
supply, to import graine from uninfected districts. The 
area of infection increased rapidly, and with that the de- 
mand for healthy graine correspondingly expanded, while 
the supply had to be drawn from increasingly remote and 
pb atenias | regions. Partly supported by imported eggs, 
the production of silk in France was maintained, and in 
1853 reached its maximum of 26,000,000 kilos [57,330,000 
tb] of cocoons, valued at 117,000,000 frances [$22,581,000]. 
From that period, notwithstanding the importation at great 
-eost of foreign ine, reaching in some years to 60,000 
kilos [ tb), the production of silk fell off with 
startling rapidity: in 1856 it was not more than 7,500,000 
kilos [16,537,500 tb] of cocoons; in 1861 and 1862 it fell as 
as 5,800,000 kilos [12,789,000 th]; and in 1865 it touched 
its lowest weight of about 4,000,000 kilos [8,820,000 Ib]. 
In 1867 De Quatrefages estimated the loss suffered by France 
t Vou, XXII.—1101 


| not less than one milliard of frances [$193,000,000}. 
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in the 13 years following 1853, from decreased production 
of silk and price paid to foreign cultivators for graine, to be 
In the 
case of Italy, where the disease showed itself later but 
even more disastrously, affecting a much more extended 


| industry, the loss in 10 years De Quatrefages stated at two 


milliards [$386,000,000]. A loss of £120,000,000 sterling 
[$583,200,000] within 13 years, falling on a limited area, and 
on one class within these two countries, constituted indeed 


| a calamity on a national scale, calling for national effort to 


contend with its devastating action. The malady, more- 
over, spread eastward with alarming rapidity, and, although 
it was found to be less disastrous and fatal in Oriental 
countries than in Europe, the sources of healthy graine be- 
came fewer and fewer, till only Japan was left as an unin- 
fected source of European graine supply. 

A scourge which so seriously menaced the very existence 
of the silkworm in the world necessarily attracted a great 
amount of attention. The disease was studied by the most 
eminent men of science ; reports and suggestions innumer- 
able were made, and a whole pharmacopoeia of remedies 
proposed. So early as 1849 M. Guérin Méneville observed 
in the blood of diseased silkworms certain vibratory cor- 


| puscles, but neither did he nor the Italian Signor Filippi, 


who studied them later, connect them distinctly with the 
disease. The corpuscles were first accurately described by 
Signor Cornalia, whence they are spoken of as the cor- 
puscles of Cornalia. The French Academy charged MM. 
de Quatrefages, Decaisne, and Peligot with the study of the 
diesase, and these learned men issued two elaborate reports 
— Etudes sur les Maladies Actuelles des Vers d Soie, 1859, and 
Nouvelles Recherches sur les Maladies Actuelles des Vers a Soie, 
1860; but the suggestions they were able to offer had not 
the effect of stopping the march of the disease. In 1865 M. 
Pasteur undertook a Government commission for the in- 
vestigation of the malady. Attention had been previously 
directed to the corpuscles of Cornalia, and it had been 
found, not only that they oceurred in the blood, but that 
they gorged the whole tissues of the insect, and their pres- 
ence in the eggs themselves could be microscopically 
demonstrated, Pasteur set himself to elucidate the life- 
history of these corpuscles, and he soon established (1) that 
the corpuscles are the special characteristic of the disease, 
and that these invariably manifest themselves, if not in 
earlier stages, then in the mature moths; (2) that the cor- 
puscles are parasites, and not only the sign but the cause 
of the disease ; and (3) that the disease manifests itself by 
heredity, by contagion with diseased worms, and by the 
eating of leaves on which corpuscles are spread. In this 
connection he established the very important practical 
conclusion that worms which contract the disease during 
their own life-cycle retain sufficient vitality to feed, de- 
velop, and spin their cocoon, although the next generation 
is invariably infected and shows the disease in its most 
virulent and fatal form. But this fact enabled the culti- 
vator to know with assurance whether the worms on 
which he bestowed his labor would yield him a harvest of 
silk. He had only to examine the bodies of the moths 
yielding his graine: if they were free from disease then a 
crop was sure; if they were infected the education would 
assuredly fail. Pasteur brought out the fact that the mal- 
ady had existed from remote periods and in many unsus- 
pected localities. He found corpuscles in Japanese coceons 
and in many specimens which had been preserved for 
lengthened periods in public collections. Thus he came to 


the conclusion that the malady had been inherent in many | 


successive generations of the silkworm, and that the epi- 
demic condition was only an exaggeration of a normal 
state brought about by the method of cultivation and pro- 


duction of graine pursued, The cure proposed by Pasteur — 


was simply to take care that the stock whence graine was 
obtained should be healthy, and the offspring would then 
be healthy also. Small educations reared apart from the 
ordinary magnanerie, for the production of graine alone, 
were recommended. At intervals of five days after spinning 


| their cocoons specimens were to be opened and the chry- 


salides examined microscopically for corpuscles. Should 
none have appeared till towards the period of transforma- 
tion and escape of the moths, the eggs subsequently hatched 
out might be depended on to yield a fair crop of silk; 
should the moths prove perfectly free from corpuscles after 
depositing their eggs the next generation would certainly 
live well through the larval stage. For special treatment 
towards the regeneration of an infected race, the most 
robust worms were to be selected, and the moths issuing 
from the cocoons were to be coupled in numbered cells, 
where the female was to be confined till she deposited her 
eggs. The bodies of both male and female were to be ex- 
amined for corpuscles, and the eggs of those found abso- 
lutely free from taint were preserved for similar “ cellular” 
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treatment in the following year. By this laborious and 
painstaking method it has been found possible to re-estab- 
lish a healthy stock of valuable races from previously 
highly-infected breeds. The rearing of worms in small 
educations under special supervision has been found to be 
a most effective means of combating pebrine. In the same 
way the rearing of worms for graine in the open air, and 
under as far as possible natural conditions, has proved 
equally valuable towards the development of a hardy, vig- / 
orous, and untainted stock. The open-air education was | 
originally proposed by Dr. Chavannes of Lausanne, and | 
largely carried out in the canton of Vaud by M. Roland, | 
who reared his worms on mulberry trees enclosed within 
“manchons” or cages of wire gauze and canvas, The in- 
sects appeared quickly to revert to natural conditions ; the 
moths brought out in open air were strongly marked, 
lively, and active, and eggs left on the trees stood the 
severity of the winter well, and hatched out successfully 
in the following season. M. Roland’s experience demon- 
strated that not cold but heat is the agent which saps the 
constitution of the silkworm and makes it a ready prey to 
disease. ire 

Wild Silks.—The ravages of pebrine and other diseases 
had the effect of attracting prominent attention to the 
numerous other insects, allies of the mulberry silkworm, 


Fic. 7.—Chinese Tusser Moth, Antherwa pernyi (male), 


which spin serviceable cocoons. It had been previously 
pointed out by Captain Hutton, who devoted great atten- 
tion to the silk question as it affects the East Indies, that 
at least six species of Bombyzx, differing from B. mori, but 
also mulberry-feeding, are more or less domesticated in 
India. These include B. textor, the boro-pooloo of Bengal, 
a large species having one generation yearly and producing 
a soft flossy cocoon; the Chinese monthly worm, B. sinensis, 
having several generations, and making a small cocoon; 
and the Madrasi worm of Bengal (B. cresi), the Dasseé or 
Desi worm of Bengal (B. fortunatus), and B. arracanensis, 


FiG. 8.—Cocoon of Antherzxa pernyi, 


the Burmese worm,—all of which yield several generations 
in the year and form reelable cocoons. Besides these there 
are many other mulberry-feeding Bombycide in the East, 
principally belonging to the genera Theophila and Ocinara, 
the cocoons of which have not attracted cultivators. The 
moths yielding wild silks which have obtained most atten- 
tion belong to the extensive and handsome family Saturnide. 
The most important of the species at the present time is 
the Chinese tusser or tasar worm, Antherea pernyi (Figs. 7, 
8), an oak-feeding species, native of Mongolia, from which 
is derived the greater part of the so-called tusser silk now 


imported into Europe. Closely allied to this is the Indian | silk 


‘ the wild-silk question, has succeeded in reeling. 


| villenamed and described the species. A further su 
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tusser moth (Fig. 9) Antherwa mylitta, found throughout the 
whole of India feeding on the bher tree, Zizyphus jujuba, 
and on many other plants, It yields a large compact cocoon 
(Fig. 10) of a silvery gray color, which Mr. Thomas Wardle 


Fie. 9.—Antherxa mylitta (female). 


of Leek, who has devoted a great amount of attention to 
Next in 
promising qualities is the muga or moonga worm of Assam, 
| Antherza assama, a species to some extent domesticated in 
its native country. The yama-mai worm of Japan, Anthe- 
| rea (Samia) yama-mai, an oak-feeder, is a race of consider- 
able importance in Japan, where it was said to be jealously 
/guarded against foreigners. Its eggs were first sent to 
Europe by M. Duchéne du Bellecourt, French consul-general 


hatched out, when no leaves on which the larvee would 
feed were to be found. Jn April a single worm got oak- 
buds, on which it throve, and ultimately spun a cocoon 
whence a female moth issued, from which M. Guérin — 
yo 

eggs was secretly obtained by a Dutch physician, M. Pompe 
van Meedervoort, in 1863, and, as it was now known that 
the worm was an oak-feeder, and would thrive on the leaves 


of European oaks, great results were anticipated from the 
cultivation of the yama-mai. These 
expectations, however, for various 
reasons, have been disappointed. 
The moths hatch out at a period 
when oak leaves are not ready for 
their feeding, and the silk is by no 
means of a quality to compare with 


that of the common mulberry worm. 
The mezankoorie moth of Assa- 
mese, Antherwa mezankooria, yi' a 
valuable cocoon, as does the 


Atlas moth, Attacus atlas, which has 
an onnkraee larva ee Sy 
out India, Ceylon, Chi 
and Java. The Cynthia moth, 
Attacus cynthia, is domesticated as a 
source of silk in certain provinces 
of China, where it feeds on the 
- Ailanthus glandulosa, The eria or 
arrindi moth of Bengal and 
Attacus ricini, which feeds on 
castor-oil plant, yieldsseven gi 
tions yearly, forming loo 
orange-red and sometin 
cocoons. The ailanthus 
_ of Europe is a hybrid 
cynthia and A. ricini, f 


Fic. 10.—Cocoon of 
Antherwa mylitta, 


by Guérin Méneville, and now spread th 


growing regions. These are only a few of 
which silks of various usefulness can 
none of these presents qualities, saving p 
alone, which can put them in competitio 


in Japan in 1861; but early in March following they © 


SILK. 


Physical and Chemical Relations of Silk. 


Common cocoons enclosing chrysalides weigh each 
from 16 to 50 grains, or say from 300 to 600 of small 
breeds and from 270 to 300 of large breeds to the tb! 


sab? “ : * ye arg, . 
One-seventh of this weight is pure cocoon, and of that | that it becomes 


not more than one-half is obtainable as reeled silk, the 
remainder consisting of surface floss and of hard 
gummy husk or “‘knub.”’ The total length of double. 
thread or ‘‘ bave’’ which the silk-worm winds into its | 
cocoon may amount to 4000 yards ; the quantity reel- | 
able therefrom rarely exceeds 900 fads and may 
range from 330 to 650 yards. It is found that the 
reelable fibre is as a rule thickest and strongest at the 
middle portion, tapering down very notably towards 
each extremity. In 1885 Mr. T. Wardle of Leek 
showed by an elaborate series of measurements that 
the transverse section of common silk double thread 
or bave measures on the average y}5 to yog5 in. at the 
thinnest and from 7}q to Jy in. at the thickest part, 
and in some instances the middle was one-third thicker, 
stronger, and more elastic than the ends. Asa great 
deal of silk remains on the husk after reeling, it is ob- 
vious that the thread last emitted by the silkworms on 
the inner wall of the cocoons must be of extreme 
tenuity. The silk of the various species of Antherca 
and Aftacus is also thicker and stronger at the centre 
of the reeled portion than towards its extremities ; but 
the diameter is much greater than that of common 


Fic. 11—Microscopic appearance of Silk of Chinese Tusser. 


silk, and the filaments under the microscope (Fig. 11) 

resent the appearance of flat bands, the exudation 
rom the two spinnerets being joined at their flat edges. 
On this account the fibres of tusser silk tend to split 
up into fine fibrillee under the various preparatory 
processes in manufacturing, and its ribbon structure 
is the cause of the glassy lustre peculiar to the woven 
and finished fibres. 

Silk fibre consists essentially of a centre or core of 
fibroin, with a covering of sericin or silk albumen, and 
a little waxy and coloring matter. Fibroin, which is 
analogous to horr, hair, and like dermal products, 
constitutes about 66 per cent. of the entire mass, and 
has_a composition represented by the formula 
CsH2sN;O¢. It has the characteristic appearance of 

ure silk,—a brilliant soft white body with a pearly 
lustre,—insoluble in water, alcohol, and ether, but it 
dissolves freely in concentrated alkaline solutions, 
mineral acids, strong acetic acid, and in ammoniacal 
solution of oxide of copper. Sericin, which consti- 
tutes the gummy covering (Fr. gres) of the fibre, is 
a gelatinous y which dissolves readily in warm 
soapy solutions, and in hot water, in which on cooling 
it forms a jelly with even as little as 1 per cent. of the 
substance. It is precipitated from hot solutions by 
alcohol, falling as a white powder. Its formula is 
30s. According to the researches of P. Bol- 

the glands of the silkworm contain semi-liquid 
in alone, and it is on exposure to the air that the 

2 is acted on by oxygen, transforming the exter- 
icle into the more soluble form of sericin. 
ly hygroscopic, taking up as much as 30 per 


is high 
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| cent. of water without feeling perceptibly damp. It 
/is a most perfect non-conductor of aocAaty. and in 
its dry state the fibres frequently get so electrically ex- 

ea with their working, so 
necessary to moisten them with glycerin 
or soapy solutions. Silk is readily distinguished from 
wool and other animal fibres by the action of an alka- 
line solution of oxide of lead, which darkens wool, ete., 
owing to the sulphur they contain, but does not affect 
silk, which is free from that body. Again, silk dis- 
solves freely in common nitric acid, which is not the 
case with wool. From vegetable fibres, silk is readily 
distinguished by the bright yellow color it takes from 
a solution of picric acid, which does not adhere to 
vegetable substances. The rod-like appearance of silk 
and its absence of markings under the miéroscope are 
also easily recognizable features of the fibre. 


Sill: Manufacture. 


Here we must distinguish between the reel silk and 
the spun or waste silk manufactures. The former 
embraces a range of operations peculiar to silk, dealing 
as they do with continuous fibres of great length, 
whereas in the spun silk industry the raw materials 
are treated by methods eos to those followed in 
the treatment of other fibres. It is only floss, injured 
and unreelable cocoons, the husks of recled cocoons, 
and other waste from reeling, with certain wild silks, 
which are treated by the spun silk process, and the 
silk thereby produced loses much of the beauty, 
strength, and hritligoee which are characteristic of the 
manufactures from reeled silk. 


cited as to seriously inter 


Filature or Reeling. —When the cocoons have been gath- 
ered the chrysalides they contain are killed either by dry 
heat or by exposure to steam, All cocoons stained by the 
premature death of the chrysalides (chiques), pierced cocoons, 
double cocoons, and any from other causes rendered unreel- 
able, are put aside for the spun-silk manufacture. Then the 
uninjured cocoons are by themselves sorted into classes 
having similar shades of color, size, and quality of fibre. 
This assortment is of great consequence for the success of the 
reeling operations, as uniformity of quality and evenness 
and regularity of fibre axe the most valuable features in 
raw silk. The object of reeling is to bring together the 
filaments ‘bave) from two or more (generally four or five, 
but sometimes up to twenty) cocoons, and to form them 
into one continuous, uniform and regular strand, which 
constitutes the “raw silk” of commerce. To do this, the 
natural gum of the cocoons which holds the filaments to- 
gether must be softened, the ends of the filaments of the 
required number of cocoons must be caught, and means 
must be taken to unwind and lay these filaments together 
so as to form a single uniform rounded strand of raw silk. 
As the reeling proceeds the reeler has to give the most 
careful attention to the thickness of the strand being pro- 
duced, and to introduce new cocoons in place of any from 
which the reelable silk has become exhausted, In this way 
a continuous uniform fibre or strand of raw silk of indefi- 
nite length is produced. The apparatus used for these pur- 
poses in some localities is of a very primitive kind, and the 
reeling being uneven and lumpy, the silk is of inferior 
quality and low value. With comparatively simple appli- 
ances, on the other hand, a skilled reeler, with trained eye 
and delicate touch, can produce raw silk of remarkably 
smooth and even quality. According to the method com- 
monly adopted in North Italy and France the cocoons are 
for a few minutes immersed in water a little under the 
boiling point, to which a small quantity of alkali has been 
added. A girl with a small hand brush of twigs keeps 
stirring them in the water till the silk softens, and the 
outer loose fibres (floss) get entangled with the twigs and 
come off till the end of the main filament (mattre brin) is 
found. These ends being secured, the cocoons are trans- 
ferred to a basin or tray containing water heated to from 
75° to 85° Fahr., in which they float while the silk is being 
reeled off. If the water is too cold the gum does not soften 
enough and the cocoons rise out of the basin in reeling; 
‘if it is too hot the cocoons collapse and fall to the bottom. 
The ends of the requisite number of filaments being brought 
together, they are passed through an eyelet or guide, and 
similarly another equal set are passed through a corre-. 
sponding guide. The two sets of filaments are then crossed 
or twisted around each other several turns as if to make 
one thread, after which they are separated and passed 
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through separate guides to the reel round which they are 
separately wound. When a large number of cocoons are to 
be combined into one strand they may be reeled from the 
tray in four sets, which are first crossed in pairs, then com- 
bined into two, and those two then crossed and afterwards 
combined into a single strand. The object of crossing 
(croissage) is to round, smooth, and condense the separate 
filaments of ¢ach set into one strand, and as the surface of 
the filaments are gummy and adhesive it is found on dry- 
ing that they have agglutinated into a compact single fibre 
of raw silk. In the most approved modern ‘filatures there 
is a separate cocoon boiler (cwiseuse), an oblong tank con- 
taining water boiled by steam heat. In these the cocoons 
are immersed in rectangular perforated boxes for about 
three minutes, when they are transferred to the beating 
machine (batieuse), an earthenware trough having a perfo- 
rated false bottom through which steam keeps the water at 
a temperature of from 140° to 160°. In this water the cocoons 
are kept stirring by small brushes rotated by mechanical 
means, and as the silk softens the brushes gradually rise 
out of the water, bringing entangled with them the loose 
floss, and thereby revealing the main filament of each 
cocoon. The cocoons are next, in sufficient number, trans- 
ferred to the reeler’s tray (bacinella), where the water is 
heated to about 120°. From the tray the filaments are 
carried through a series of porcelain and glass eyelets, so 
arranged that the strand returns on itself, two portions of 
he same strand being crossed or intertwisted for rounding 
and consolidation, instead of the croissage of two separate 
strands as in the old method. The reel to which the raw 
silk is led consists of a light six-armed frame, enclosed 
within a wooden casing having a glass frame in front, the 
enclosure being heated with steam-pipes: To keep the 
strands from directly overlaying each other and so adhering, 
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yarn. Bobbins to the number of strands which are to be 


| twisted into one are mounted in a creel on the doub- 
| ling frame, and the strands are passed over smooth rods of 


glass or metal through a reciprocating guide to the bobbin 
on which they are wound. Each separate strand passes 
through the eye of a faller, which, should the fibre break, 
falls down and instantly stops the machine, thus effectually 


| calling attention to the fact that a thread has failed. The 


the last guide through which the silk passes has a recipro- ! 


Fia, 12. 


cating motion whereby the fibre is distributed within cer- 
tain limits over the reel. 


—is shown in Fig. 12. 
Throwing.—Raw silk, being still too fine and delicate for 
ordinary use, next undergoes a series of operations called 
‘throwing, the object of which is to twist and double it into 
more substantial yarn. The first operation of the silk 
throwster is winding. He receives the raw silk in hanks 
as it is taken from the reel of the filature, and putting it ona 
light reel of similar construction, called the swifts, he winds 
it on bobbins with a rapid reciprocating motion, so as to lay 
the fibre in diagonal lines. These bobbins are then in 
general taken to the first spinning frame, and there the 
single strands receive their first twist, which rounds them, 
and prevents the compound fibre from splitting up and 
separating when, by the subsequent scouring operations, the 
gum is ‘removed which presently binds them into one. 
Next follows the operation of cleaning, in which the silk is 
simply reeled from one bobbin to another, but on its way 
it passes through a slit which is sufficiently wide to pass the 
filament but stops the motion when a thick lump or nib is 
presented. In the doubling, which is the next process. two or 
more filaments are wound together side by side on the same 
_ reel, preparatory to their being twisted or thrown into one 


| 


A sectional view of the reeling | least so arranged that they make precisely the same n 
apparatus and arrangement—now in common use in Italy | of revolutions. : 


spinning or throwing which follows is done on a frame with 
upright spindles and flyers, the yarn as it is twisted being 
drawn forward through guides and wound on revolving 
bobbins with a reciprocating motion. From these bobbins 
the silk is reeled into hanks of definite length for the 
market. Numerous attempts have been made to simplify 
the silk-throwing by combining two or more operations on 
one machine, but not as yet with much success, 

According to the qualities of raw silk used and the throw- 
ing operations undergone the principal classes of thrown silk 
are—(1) “singles,” which consist of a single strand of twisted 
raw silk made up of the filameuts of eight to ten cocoons; (2) 
tram or weft thread, consisting of two or three strands of 
raw silk not twisted before doubling and only lightly spun 
(this is soft, flossy, and comparatively weak) ; (3) organzine, 
the thread used for warps, made from two and rarely three 
twisted strands spun in the direction contrary to that in 
which they are separately twisted. Silks for sewing and 
embroidery belong toa different class from those intended 
for weaving, and thread-makers throw their raw silks in a 
manner peculiar to themselves. : 

Numbering of Silk.—The numbering (titrage) of raw and 
thrown silks, by which the size or fineness of the yarn is 
stated, is determined by constant length with variable 
weight, whereas other yarns are indicated by constant 
weight with variable length. The original standard length 
was 9600 Paris ells=11,400 metres [12,467 yds. 6 in.], the 
number being the weight in deniers of 24 grains 
= 1.275 grammes. This still remains the most com- 
mon standard, and in practice the number is ascer- 
tained by the weight in grains, >; of a denier of a 
hank containing 476 metres [520 yds. 20 oa (pro- 
perly 4758 metres =400 Paris ells). According to 
this standard a single cocoon filament weighs 2 to 3.5 
deniers, a 3 to 4 cocoon strand ranges from 7 to 10 
deniers, and a 16 to 17 cocoon strand is numbered 
from 48 to 52. Spun silk is numbered on a different 
principle. In the United Kingdom it is determined 
by the cotton standard, the number of skeins of 840 
yards per pound. In Continental manufacturing 
centres generally the standard is the number of 
écheveaux of 500 metres [546 yds. 29 in.] contained 
in a half kilogramme [1.1 lbs.], or, more simply, 
the number of kilometres per kilogramme. Accord- i 
ing to the resolution of the international con for . 
promoting uniformity in the numbering kK, i 
held at Vienna in 1873 and at Brussels in 1 hse 
grade of silk ought now to be expressed by ten es. 
the number of grammes given by a hank of 1000 
metres [1093 yds. 22 ins.]. 

These methods of indicating grades of silk give, ' 
however, only the most imperfect idea as to the qual- 
ity of the thread; and specially they convey no in- 
formation as to uniformity of diameter and strength. 
To test the raw material in respect of uniformity a 
most ingenious American invention, the ee: 
has been introduced, and is now largely used. The 
serigraph has two reels mounted on one spindle, or at 


The reels are covered with india-rubber, 
and No. 2 is 3 per cent. greater in circumference than No. 
1. The silk to be tested is placed on No. 1 reel and from 
that wound on No. 2, which, being of neter, puts 
a certain amount of strain on the elastie fibre. In 
from the one reel to the other the silk is earried ove 
hook attached to the bob of a pendulum, so that 
on the yarn is communicated to the pendulum. — 
caused by the 3 per cent. tension of course varies 
strength of the yarn to which it is applied, b } 
with increased strength and thickness, and 
just as the strength of the yarn decreases. T) 
in passing over the agate hook keeps by its 
pendulum at one particular position while it 
but when it increases in strength it raises the 
higher, and when it becomes weaker the 
To the extremity of the pendulum is at 
marker, which traces on a web of 
in fixed proportion to the winding, the 
dulum, and thus is obtained a graphic 
tinct manner of every variation in thes 
The precise spot where any imperfection 
the tracing, which thus not only abs 


" 
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quality of the yarn, but also automatically measures the 
quantity reeled. 2 
Conditioning.—Silk in the raw and thrown state, as has 


and may contain from 20 to 30 per cent. of water without 
being manifestly damp. As it is largely sold by weight it 


becomes necessary to ascertain its condition in respect of | 


absorbed water, aud for that purpose official conditioning 


houses are established in all the considerable centres of silk | mentation begins, and according to circumstances is allowed 


trade. In these the silk is tested or conditioned, and a 
certificate of weight issued in accordance with the results. 
The silk is for four hours exposed to a dry heat of 230° 
Fahr., and immediately thereafter weighed. To the weight 
11 per cent. is added as the normal proportion of water held 
by the fibre. 

Scouring.—Up to this point the silk fibre continues to be 
comparatively lustreless, stiff, and harsh, from the coating 
of albuminous matter (gum or gres) on its surface. Asa 
preliminary to most subsequent processes the removal of 
the whole or some portion of this gum is necessary by boil- 
ing-off, scouring, or decreusage. To boil off say 300 tb of 
thrown silk, about 60 tb of fine white soap is shred, and 
dissolved in about 200 gallons of pure water. This solution 
is maintained at a heat of 195°, and in it the hanks of raw 
silk are immersed, hung on a wooden rod, the hanks being 
continually turned round so as to expose all portions equally 
to the solvent influence of the hot solution. After being 
dried, the hanks are packed in linen bags and boiled for 
three hours in a weaker soapy solution, then washed out in 
pure warm water and dried in a centrifugal hydro-extractor. 
According to the amount of gum to be boiled off the soap 
solutions are made strong or weak ; but care has to be exer- 
cised not to overdo the scouring, whereby loss of strength, 
substance, and lustre would result. For some purposes— 
making of gauzes, crapes, flour-bolting cloth, and for what 
is termed “ souples’”—the silk is not scoured, and for silks 
to be dyed certain dark colors half-scouring is practiced. 
The perfect scouring of French silks removes from 25 to 27 
per cent. of their weight, and Chinese silks lose from 30 to 
31 per cent. Scouring renders all common silks, whether 
white or yellow in the raw, a brilliant pearly white, with a 
delicate soft flossy texture, from the fact that the fibres which 
were agglutinated in reeling, being now degummed, are 
separated from each other and show their individual tenuity 
in the yarn. Silks to be finished white are at this point 
bleached by exposure in a closed chamber to the fumes of 
sulphurous acid, and at the close of the process the hanks are 
washed in pure cold water to remove all traces of the acid. 

Spun Silk Manufacture—The materials of the spun silk 
trade are—(1) the floss or loose outer fibres which surround 
ordinary cocoons; (2) the remains of cocoons after the reelable 
silk has been removed ; (3) waste from throwing processes and 
from all the stages through which reeled silk passes in manu- 
facturing ; (4) unreelable cocoons, i.e., those which are pierced, 
torn, or cut, stained by dead chrysalides, ete., and double 
cocoons; (5) cocoons of various wild silks, which are either 
unreelable or most profitably worked by carding. The waste 
spinners’ first duty is to bring these diverse materials into uni- 
form fibrous condition forspinning. In dealing with cocoons 
and cocoon husks, the fibres, which are gummed together into 
adense compact mass, must be so washed, softened, and freed 
from each other that they can be readily teased and torn into 
a tow-like mass. For this purpose they are washed with a 
strong hotsoap solution in a revolving washing machine, in 
which they are continuously subjected for three or four hours 
to the action of falling stampers. From this treatment they 
are taken to the cold-water washing machine, where they 
are treated with a continuous spray of pure water whilst 
revolving in the tub under the action of falling stampers, 
as in the hot-water machine. Next the cocoons-are rinsed 
in a spray of pure water, then the moisture is expelled in a 
hydro-extractor, and so, thoroughly degummed and soft- 
ened, they are allowed to dry. For further treatment they 
are damped with a sprinkling of weak solution of Marseilles 
soap, then beaten either with the hand or by means of a 
machine. This machine has a series of leather straps at- 
tached to an endless band, which by its rapid revolution 
causes the straps to hit with a quick whipping stroke 
against the surface of a revolving tray on which are placed 
the washed cocoons. The beating serves to free the fibres 
fully from each other, and expels in the form of a fine dust 
the remains of chrysalides from the interior of the cocoons. 

now remains only by the operation of the cocoon opener 
to tease out and separate the fibres into a kind of lap. The 
cocoon-opener is a modified carding machine, the drum or 
fo eae which is covered with strong card teeth. On 

drum the fibres collect as they are opened and teased 


out, and when the teeth are full the lap so formed is 


1 off by the attendant. The silken fibres are now 


_ ready for the operations preparatory to spinning. 
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To bring raw waste other than cocoons to this point a 
different series of operations are necessary. The removal 


; | of the gum is first usually effected by a process of fermen- 
already been pointed out, absorbs a large amount of moisture, | tation or maceration instead of washing with soap, whereby 


a great saving of soap issecured. Intoa large tank a quan- 
tity of waste is packed, and soaked with a weak soapy so- 
lution which is maintained by steam at about 170°. The 
tank is closed over, and in the course of a few days fer- 


to go on from two to three weeks. From time to time 
proof samples are withdrawn to observe the progress of the 
rotting, as over-fermentation would result in the same in- 
jury which arises from over-scouring,—weakness of fibre, 
loss of lustre, and waste of substance. By maceration the 
silk loses from 20 to 30 per cent. of its weight. From the 
maceration vat the silk is conveyed to the hot-water wash- 
ing machine, where with a weak soapy solution it is washed 
under the influence of stampers for about five minutes. 
Great care is necessary to prevent the silk from cooling be- 
fore this washing, as thereby the macerated slime would 
form an almost insoluble deposit on the silk fibre. From 
the hot soap solution the silk is taken to the cold-water 
machine, where, with the aid of stampers, it undergoes a 
thorough and prolonged washing. After being hung over 
hurdles to dry it is sprinkled with a weak solution of Mar- 
seilles soap, and then dried by means of the hydro-extractor 
and subsequent exposure in a heated well-ventilated cham- 
ber. At this point both cocoon waste, as already described, 
and floss waste are in the same condition, 

The spinner has now to deal with a mass of entangled 
fibres of all lengths, which he must render even, parallel, 
and comparatively uniform in length before it can be spun. 
The fibres are slightly damped with a weak soapy solution 
and taken to a filling drum, which consists of a large cylin- 
der having set into it, parallel with its axis, from twelve to 
twenty rows of strong steel spikes. A feeding apron of 
cloth covered with card teeth is provided to the machine, 
and, as the fibre is carried forward towards the drum, a 
similar card-teeth-covered band travels close over the sur- 
face of the apron, so that the fibre is presented to the drum 
from between two sets of card-teeth. The rows of spikes 
catch the fibre as presented to them, draw it through the 
card-teeth, and carrying it with them lap it around the 
drum in regular combed-out order. When the spikes are 
sufficiently filled, the lap is cut at each set of spikes, and 
so stripped from the drum it forms a definite number 
of “stricks,” of the breadth of the drum itself and the 
length of the space between the sets of spikes. These 
stricks are caught in wooden clamps or “ books,” which are 
fastened in the bed of the flat dressing frame. Over them 
an endless band travels, having on it at short intervals belts 
of heckle-teeth, called combs, which comb out doubled and 
short fibres, and, acting first on one end of the strick and 
next on the other, leave the silk in the condition of beauti- 
fully parallel and comparatively uniform flakes. The 
product of the first combing, called the first draft, is the. 
longest and purest fibre. The material combed out as it 
fills the comb teeth is caught in books, and when itself 
combed out forms second drafts, shorter and less valuable 
than the first; and again the combings of second drafts, 
when combed, form third drafts still shorter. In this way 
five or six separate drafts or combings from the original lap 
are obtained, all increasingly short and impure. The final 
combed waste is treated by a different process for making 
noil or bourette yarn. 

A new form of dressing-frame is now coming into favor, 
in which the stricks of silk have their ends rolled round 
wooden rods, and so secured between wooden clamps on the 
surface of a huge cylinder which revolves so slowly that 
the attendant can change and fill the clamps as the drum _ 
goes round. In its revolution the exposed portion of the 
silk is first combed on one side by a rapidly revolving card- 
toothed cylinder, from which it passes onwards to meet a 
second similar cylinder revolving in a contrary direction, 
which combs the opposite side. In the second revolution 
of the cylinder the portion of the strick which was pre- 
viously wound on the rod issimilarly combed on both sides, 
and thus the entire strick is rendered smooth and parallel. 

The above is an outline of the ordinary process of pre- 
paring silk waste as practiced in Switzerland and in the 
United Kingdom, ete., the range of machines being that of 
Messrs. Greenwood and Batley of Leeds. In the great Man- 
ningham silk mills at Bradford, Mr. S. C. Lister, the well- 
known inventor of wool-combing machinery, while using 
machinery of the class described, treats by patented methods 
peculiar to himself a great proportion of his material. Ac- 
cording to his original process, scoured, teased, and opened 
waste is first drawn into a lap on a screw gill box. These 
laps, containing all the fibres both long and short, are taken 
to the circular nip combing machine, where the “ top” of 


a 


‘ 
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long fibre is drawn out as a continuous sliver and separated 
from the “noil” or short fibre, which according to its 
length is delivered at separate points. In his most recent 
mode of working, Mr. Lister forms his waste into a broad 
lap on the large drum of a kind of carding engine, the 
drum being stripped when its teeth are filled with the pre- 
pared fibre. These laps are laid on the feeding-table of a 
machine which has an oscillating or rocking filling head. 
At each oscillation the end of the lap in front of the table 
is “ filled ” on to a row of heckle-teeth parallel with it, and 
just as the feeding-table recedes a knife comes down be- 
tween the heckles and the table with a sudden stroke and 
separates from the lap such fibres as have been placed or 
filled on to the heckle-teeth. These heckle-teeth in the 
meantime, being fixed on an endless band, are continuously 
moving forward in a horizontal direction parallel with the 
front of the feeding machine, and a set of three such ma- 
chines place a portion of their laps on to the heckle-teeth 
in their progress, thus filling the teeth with a fair “bite” 
of silk. Immediately the heckles have passed the machines, 
the silk is caught and cleaned off the endless comb by pairs 
of endless revolving nips rising from under and descending | 
from above, and between these nips the stricks are carried | 
forward in the same horizontal line in which they travelled 
on the heckle-teeth, which here begin their return journey | 
to be again filled. The stricks in their progress are now 

submitted to the combing action of revolving card-covered 

cylinders and card-covered cloth. Half-way on in its hori- 

zontal path a second set of endless nips seize the combed 

portion of the silk, the uncombed portion held between the | 
first set is released, and it in its turn is submitted to the 

combing action of cylinders and endless card-bands. In 

the end the fully dressed stricks of silk fall on a narrow 

feeding cloth, which has a combined reciprocating and for- 

ward motion, so that the material is spread with the utmost 

regularity and evenness. It passes through a set of screw 

gills, and is delivered into cans in the form of a most uni- 

form and equal continuous sliver. The great advantage of 

these machines is the small amount of tending they require 

and the large quantity of dressed silk they deliver with 

unerring regularity. 

The spinning proper of dressed waste is done precisely as 
in the spinning of flax yarn. The flakes are formed into a 
broad sliver on the spreading frame, and further attenuated 
and equalized on the set frame and the drawing frame, 
from which last the silk passes to the roving frame, 
where it receives its first preliminary twist and is suf- 
ficiently condensed to wind on a bobbin. The rovings are 
finally elongated and spun on the ordinary spinning frame, 
and for twisting into thread the yarns in two, three, or 
more strands are wound together on the doubling frame, and 
finally twisted as in dealing with raw silk spinning. 

Spun silk, as it comes from the spinning frame, shows a 
good many nibs and irregularities and some roughness of 
surface. To remove these it is wound from one bobbin to 
another over an improving or cleaning and gassing machine, 
which consists of a frame having attached to it a number 
of small cone rollers, around which the yarn passes in a 
way which makes the entering portion of the thread rub 
agdinst the portion running off. In this way, with consid- 
erable rubbing, the yarn cleans itself; and in its course 
over the rollers it rapidly passes through a gas flame, which 
singes off the fine projecting fibres, leaving the yarn clean, 
round and compact. It is submitted to a further examina- 
tion by eye and hand after being wound into hanks; and 
some yarns are finally dressed with albumen and gum 
solutions. 

In the combing of waste silk as much as from 25 to 30 
per cent. of waste in a second degree arises, much of which 
is very short, full of nibs and dust. From this a lower 
quality of yarn is spun, called noil yarn, and on the Conti- 
nent “bourette ” silk, to distinguish it from the “ floret” 
silk made from first waste. On account of the shortness of 
staple it is worked up by machinery different from that 
used in the floret manufacture, being prepared by carding, 
and combed out with a modification of Heilmann’s or Lister’s 
combing machines. The finished noil yarn is very lumpy, 
and requires severe improving and singeing. 

Spun silk lacks the smoothness, brilliance, and strength 
of raw silk yarn, but still it isan extremely valuable and 
useful material, and its comparative cheapness gives it an 
important place among the products of textile industry. It 
is used very largely in mixed fabrics, as well as for the 
cheaper ribbons, velvets, hat plush, and for many other silk 
woven fabrics, as also in the hosiery and glove trades and 
for sewing, knitting, and embroidering yarns. 

Silk Weighting.—Into the dyeing of silk it is not here 
necessary to enter, except in so far as concerns a nefarious 
practice, carried on in dye-houses, which has exercised a 
most detrimental influence on the silk trade. Silk, we have 


serve special mention here. 
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seen, loses about one-fourth of its weight in seouring, To 
obviate that loss it has long been the practice to dye some 
dark silks “ in the gum,” the dye combining in these cases 
with the gum or gelatinous coating, and such silks are 
known as “souples.” Both in the gum and in the boiled 
off state silk has the peculiar property of imbibing certain 
metallic salts largely and combining very firmly with them, 
the fibre remaining to external appearance undiminished in 
strength and lustre, but much added to in size and weight. 
Silk in the gum, it is found, absorbs these salts more freely 
than boiled-off; so to use it for weighting there are these 
great inducements—a saving of the costly and tedious boil- 
ing-off, a saving of the 25 per cent. weight which would 
have disappeared in boiling, and a surface on which much 
greater sophistication can be practiced than on seoured silk. 
In dyeing asilk black a certain amount of weight must be 
added; and the common practice in former times was to 
make up on the silk what was lost in thescouring. Up to 
1857, the utmost the dyer could add was “weight for 
weight,” but an accidental discovery that year put dyers 
into the way of using tin salts in weighting with the result 
that they can now add 40 oz. per th to scoured silks, 120 oz. 
to souples, and as much as 150 oz. to spun silks, and yet call 
these compounds “silk.” Not only so, but the use of tin 
salts, especially stannic chloride, SuCl,, enables dyers to 
weight all colors the same as black. In his “ Report on 
English Silk Industry ” to the Royal Commission on Tech- 
nical Instruction (1885) Mr. Thomas Wardle of Leek says: 

“Colors and white of all possible shades can very easily be im- 

arted tothis compound of silk and tin, and this method is 

coming extensively used in Lyons. Thus weighting, which 
was unti typ thought to apply only to black silks. and from 
which colored silks were comparatively free, is now cheapening 
and deteriorating the latter in pretty much the same ratio as the 
former. Thus the proto- and per-salts of iron, as well as the proto- 
and per-salts of tin, including also a large variety of tannin, su- 
mac, divi-divi, chestnut, valonia, the acacias (Areca and 
Acacia Cutechu from India), trom which are obtained cutch and 
gambier, etc., are no longer used solely as mordants or tinctorial 
matters, but mainly to serve the object of converting the silk 
— fibre, consisting of a conglomeration of 
1 


ese substances.” 
Sugar also is employed to weight silk. On this adulterant 
Mr. Wardle remarks: 

“With a solution of sugar, silk can have its weight augmented 
from 1 oz. to 3 oz. per fb. Iam not quite sure that this method 
of weighting was not first used by the throwsters, as sugar is 
known to have been used for adulterating and loading gum silk 
for a very long time, and then the idea was afterwards applied to 
silk after the dyeing operations. It is much resorted to for weight- 
ing colored silks by dyers on the Continent, and, though a very 
clumsy method, no substitute has been found so cheap and easy 
of application. Bichloride of. tin, having chemical affinity for 
silk fibre, bids fair to extinguish the use of sugar, which, from 
its hygrométric qualities, has a tendency to ruin the silk to which 
it is applied, if great care be not taken to regulate the quantity. 
There is not the slightest use or excuse for the application of 
sugar, except to cheapen the silk by about 15 to 20 per cent.” 


Wild Silk Dyeing —Among the disadvantages under which 
the silks of the wild moths long labored, one of the most 
serious was the natural color of the silks, and the extreme 
difficulty with which they took on dyes, specially the light 
and brilliant colors. For success in coping with this diffi- 
culty, as well as in dealing with the whole question of the 
cultivation and employment of wild silks, the unwearying 
patience and great skill of Mr. Thomas Wardle of Leek de- 
The natural color of tusser 
silk is a grayish fawn, and that shade it was found impos- 
sible to discharge by any of the ordinary bleaching agents, 
so as to obtain a basis for lightand delicate dyes. Moreover, 
the chemical character of the tusser silk differs from that 
of the mulberry silk, and the fibre has much less affinity 
for tinctorial substances, which it takes up unevenly, requir- 
ing a large amount of dye-stuffs. After protracted experi- 
menting Mr. Wardle was able in 1873 to show a series of 
tussers well-dyed in all the darker shades of color, but the 
lighter and bright blues, pinks, scarlets, ete., he could not 
produce. Subsequently the late M. Tessie du Motay fou 
that the fawn color ef natural tusser could be discharged b 

aati 


into a greatly ex 
more or less of t 


solution of permanganate of potash, but the oxidizing a 
was so rapid and violent that it destroyed the fibre 
Gentler means of oxidation have since been foun 
bleaching tusser to a fairly pale ground, but the « 
light colors cannot yet be said to be a commercial su 
The silk of the eria or castor-oil worm (Attacus ric 

sents the same difficulties in dyeing as the comm 
A portion of the eria cocoons are white, while t 
are of a lively brown color, and for the dyein: 
colors the latter require to undergo a bleac! 
The silk takes up color with difficulty from a 
and is consequently costly to dye. Moonga silk 
therva assama has generally a rather dark brown 
that appears to be much influenced by the leay 


SILK. 7 


the worm feeds, the cocoons obtained on the champaca tree 
(Michelia champaca) giving a fine white fibre much valued 
in Assam. The dark colors are very difficult to bleach, but 
the silk itself takes dye-colors much more freely and evenly 
than either tusser or eria silk. 


Trade and Commerce. 


About the commencement of this century the chief 
silk-producing regions of the world were the Levant 


(including Broussa, Syria, and Persia), India, Italy, | 


and France, the two first named sending the low-priced 
silk, the other two the fine qualities. Between 1840 
and 1850, after the opening of trade with China, large 
quantities of silk were sent from the northern port of 

hanghai, and afterwards also from the southern port 
of Canton. The export became important just at the 
time when disease in Europe had lessened the produc- 
tion on the Continent. This increased production of 
medium silk, and the growing demand for fine sorts, 
induced many of the cocoon-growers in the Levant to 
sell their cocoons to Europeans, who reeled them in 
ltalian fashion under the name of ‘‘ Patent Brutia,’’ 
thus producing a very fine valuable silk. In 1857 com- 
menced the importation of Japan silk, which became 
so fierce a competitor with Bengal silk as gradually to 
displace it in favor; and recently the native silk reeled 
in Bengal has almost ceased to be made, only the best 
European filatures, produced under the supervision of 
skilled Europeans, now coming forward. 
_ China and Japan, both of which contribute so 

largely to the supplies that appear in European and 
American statistics, only export their excess growth, 
silk weaving being carried on and native silk worn to 
an enormous extent in both countries. The other 
Asiatie exporting countries also maintain native silk 
manufactures which absorb no inconsiderable propor- 
tion of their raw material. The silk production of the 
world, including only the amount exported from these 
Oriental countries, amounts on an average to from 
20,000,000 tbh to 25,000,000 tb yearly ; but the crop is 
subject to great variations. 

he supply available for European consumption 

during recent years was thus stated, in bales of 100 th, 
by the Moniteur des Soies of Lyons, 25th July, 1885: 


1854-55. 1875-76.| 1876-77. 1877-78.) 1878-79. 
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become the leading silk mart. But there is a very 
steady and continuous expansion in the demand for 
waste silks and cocoons for the spun silk trade. The 
following figures show the official annual returns of 
| silk imports since 1860, the date of the French com- 
/mercial treaty, which exposed many branches of the 
trade to severe and fatal competition : 


ia 7 
Knubs or | c og 
Years. | Raw Silk. Husks of Silk| TRrown Sik | 
and Waste. Silk. Manufactures. 
Nee Vel leds Wea dlad (GWE wil, Laconala £ 
1860-65} 43,137,997 | 132,020 543,679 30,127,878 
|1865-70| 31,645,505 141,628 | 859,251 49,885,971 
1870-75] 34,220,037 171,166 | 747,505 55,116,815 
1875-80} 23,003,683 158,887 545,247 62,539,166 
1880 3,673,949 55,002 203,567 | 13,324,935 
1881 2,904,580 54,119 131,836 | 11,727,397 | 
|| 1882 3,377,119 44,277 294,207 11,174,573 | 
1883 3,178,593 62,064 292,433 10,523,920 | 
1884 | 4,522,702 | 67,239 | 323,947 | 10,984,073 | 
es a 
The sources whence the English imports of raw silk, 
the commercial names under which they pass, and their 
relative importance and values, are exemplified in the 
following table, extracted from the annual circulars 
issued by Messrs. H. W. Eaton & Sons of London: 
r Tae 
I I t Betoun 2 a4 Prices 
Description. nb vibes. . Suring ZSBe Ist Jan'ry.| 
BOBS Viigo’ Se pipe Peel 
he “ey 
China— tb b |ed. sd} b lsd. 2d. 
satlee’......... | | | 
colncen, oe 2,803,572 /1,001,436| 9 0 to 14 6 1,225,938) 9 6 to 14 6 
Taysaam?........ 416,466] 271,116 76 ‘ 150] 293,964) 80 “ 146 
Canton .... 339,976] 159,328, 86 “ 126) 469,456 99 “ 130 
Szechuen. 23,154 6,936 70 “ 1138) 17,544, 70 “ 1138 
388,304] 70,560.10 6 “ 156) 372,176120 “ 156 
126,450) 114,000 80 “146 154,800 96 “ 150) 
8,750| 7,875,190 “ 230) 7,700190 “ 210! 
17 0 to 210 170 to 210) 
205,610 211,700 59 9 “940 208,220 69 «94 0 
273,760} 310,800 200 “ 250, 307.400200 “ 250 
nae 4,586,267 2,158,251 |8,057,198 
ae 


While these tables indicate remarkable fluctuation 
of supply they show generally that Asiatic countries, 
ides supplying their own considerable demands, 
send to Europe fully one-half of the whole silk con- 
sumed in Western manufactures. China stands first 
as a silk-producing country, yielding about 35 per cent. 
of the entire supply; the whole produce of Italy 
amounts to nearly the same proportion; the exports 
of Japan account for about 12 ia cent. of the annual 
supply; while in recent years France and the Levant 
are credited with about equal proportions. 

In the United Kingdom the trade in raw silks has 
been in a condition of decline for a considerable num- 
ber of years, much of the Chinese and Eastern produce 
which formerly came to London now being okies 
at Marseilles, and sold in the Lyons market, which has 


46, : 000 

12500 | 9000 | 12'500 | 5,000 | 14’500 | 11/500 | 16,000 | 7,000 | 12,000 | 12,000 

8492 | 6.000 | 5,000 | 6,000 | 4/000 | 4:00 | 3,000 | 3,000 | 31000 | 3,000 | 2,000 | _2'un0 

| 141000 | 13,000 | 22'000 | 22’000 | 14000 | 15,000 | 15,500 | 25,000 | 25:00 | 20,000 | 15,000 | 12,000 

Total bales............ 85,800 | 104,492 | 94,000 | 85,500 | 90,000 | 86,500 | 91,000 | 77,000 | 86,500 | 94,000 | $0,000 | 74,000 | 68.000 
Grand total of bales| 232,100 | 195,992 | 132,500 | 151,750 | 173,100 | 182,800 | 175,500 | 163,000 | 164,800 | 195,250 | 168,500 | 199,500 | 124,500 
Price of Tsatlee No.4) 15s. | 15s. | 28. | 17s.6d.| lds. | 15s.3d.|138.9d.| 17s. |14s.6d.| 16s. | 188, | 12s. 6d. | 12s. 6d. 


In the manufacture of silken fabrics France occupies 
the most important pei among the nations. ot 
only is the whole of the raw silk produced in France 
worked up within the country, but a very considerable 
proportion of that imported from the Levant and from 
Asia passes into the hands of the French manufac- 
turers. In all, between 8,000,000 and 9,000,000 tb of 
raw silk are on an average manufactured into various 
textures in France. Lyons is the headquarters of the 
trade, and, if the surrounding regions be included, 
employment is given to about 120,000 looms,—20,000 
of which are driven by power,—principally in the pro- 
duction of dress silks, plain and figured, and in other 


and Yuun-fa. 


| 1 The figures relating to Tsatlee comprise Re-reel, Hangchow, 
| 2 The figures relating to Taysaam comprise Tussah. 
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heavy silken fabrics, and at St. Etienne and St. Cha- 
mond in the ribbon trade. There are also important 
manufactures of silk at Calais, St. Pierre les Calais 
(tulles and passementerie), Paris, Nimes, Tours, Avig- 
non, and Roubaix. Next to France in the extent and 


value of manufactures comes Germany, where the | 


rincipal seat of the silk trade is at Crefeld, nearly one 
half of the whole production of the empire being 
manufactured there. The looms of Crefeld and the 
district it controls numbered in 1881 about 33,000, and 
the trade was flourishing and expansive. The manu- 
facturing of union velyets is the special feature of the 
industry, about one-half of the looms being devoted to 
that textile; but Crefeld controls also a large trade in 
union satins, and pure silk broad goods and ribbons of 
all kinds. The whole value of its trade amounted in 
1881 to almost £4,000,000 [$19,440,000] one-fourth of 
which found a market in England, and about a quarter 


of a million went to France. The other principal 
centres of the silk trade, all in Rhenish Prussia, are | 
Viersen, Barmen, Elberfeld, and Miihlheim. Third 

on the list of Continental producers is Switzerland, 

where Zurich takes the lead with broad goods (failles, 

armures, satins, serges, etc.), and Basel rivals St. 

Etienne in the ribbon trade. The number of looms 
throughout the country is estimated at 40,000 of which 

4000 are power-looms. Italy—the early home of the 

silk trade, the land of the gorgeous velvets of Genoa 

and the damasks and brocades of mediaeval Sicily, 

Venice, and Florence—has fallen from its high estate, 

and now employs not more than 30,000 looms, the 

centre of greatest activity being at Como; but Genoa 

still makes velvets, and the brocades of Venice are not 

a thing of the past. In Austria the silk trade has 

found its principal development in Vienna and its im- 

mediate neighborhood, the number of looms through- | 
out the entire empire being estimated at from 15,000 
to 20,000, of which 2000 are power-looms. In Russia 

there is, with a growing cultivation of raw silk, a| 
considerable and increasing manufacture, the special | 
feature of which is the weaving at Moscow of gold and | 
silver tissues and brocades for sacerdotal use, and for 

traffic with Central Asia. 


In the United Kingdom all the silk industries—these de- 
pending on spun silk alone excepted—have been in a de- 
pressed and declining condition ever since 1860. The 
principal silk manufacturing towns of England have been 
Coventry, Macclesfield, Congleton, Leek, Derby, London 
(Spitalfields), Manchester, Middleton, and Nottingham, 
and it is estimated that at the best period not fewer than 
150,000 looms found employment in the trade. In 1872 that 
number was reduced to 65,000, of which 12,500 were power- 
looms. Spitalfields in her best days (about 1825) kept 24,- 
000 hand-looms occupied; now there are not more than 
1200. Manchester once had about 20,000 looms weaving 


Silk and Silk Goods exported from the United Kingdom during 
the years 1860 to 1884 inclusive. ; 


| Knubs or| Thrown Silk. | Silk Manufact’s, 
' -y| Husks of = 
Year. Raw Silk: “a; Foreign Foreign 
| Silk and | British.| and’ | British.| and 
‘ Colonial.! Colonial. 
th Cwts, tb tb £ F 
1860 | 3,153,993 1,506 826,107; 426,866 |1,587,303| 224,366 
1865 | 3,187,292 1,212 767,058) 306,701 |1,404,381| 166,986 
1870 | 2,644,402 4,167 /1,154,364| 39,771 |1,450,397| 166,297 
1875 | 2,551,417 1,779 880,9: 87,924 |1,734,519| 328,426 
1876 | 3,064,725 4,210 /1,080,678} 50,202 |1,794,565) 303,054 | | 
1877 1,652,985 7,450 570,999} 17,910 |1,705,153] 229,130 
1878 1,841,505 8,012 5, 40,470 {1,922,953} 222,133 
1879 1,375,608 5,029 694,735) 24,461 |1,697,209| 248,495 
1880 947,165 9,241 683,591 7,553 |2,030,659| 259,023 
1881 903,997 4,528 — |1,008,272 5,561 2,564,730) 263.826 
' 1882} 915,773 6/941 | “895/572 | 


6,281 2,692,275] 341,107 
1883 524,182} 5,216 705,825 5,596 2,426,299] 340,805 
1884 877,349 | 6,538 612,951) 50,559 cnt ot 644,722 | 


silk ; now there are not 6000 so employed. When the French 
treaty of 1860 came into operation Coventry had about 9000 
looms, principally employed in ribbon Weaving; now not 
more than one-fourth of that number are in operation. 
The cause for several of these severe changes is to be found 


SILK. 


in the introduction of the factory system of working and 
the extension of power-loom weaving, which crushed out 
domestic weaving, the original form of the silk industry ; 
but undoubtedly also the English manufacturers were 
beaten in the battle of free competition brought on by the 
French treaty. On the other hand, the rentarkable develop- 
ment of the comparatively new trade in spun silk goes far to 
compensate for the loss of the older trade, and has enabled 
the exports of silk manufactures from the country to be at 
least maintained and to show some signs of expansion. 
The spun-silk industry has chiefly developed in the York- 
shire and Lancashire textile centres,—Bradford, Halifax, 
Rochdale, ete. But it is highly significant that, while the 
exports of British silk manufactures have not decreased, 
the imports in the meantime have shown a marked expan- 
sion; and unquestionably, although the use of silken goods 
has increased very greatly within twenty-five years, the 
expansion of native silk manufactures has not kept pace 
with that growth. : 

Favored by the operation of protective duties ranging 
from 50 to 60 per cent. ad valorem, the native manufacture 
of silk in the United States has been nursed into consider- 
able activity and expansion, till now well-nigh one-half of 


| the silken fabrics used in the country are of home manu- 
| facture. 
| 13 per cent., in 1880 it reached 38 per cent., and in 1882 it 


Tn 1860 the proportion of native manufacture was 


was 40 per cent. of the entire consumption. Reeled silks 
are principally manufactured at Paterson and Hoboken, N. 


| J., and Brooklyn and New York City, N. Y., and the spun- 
| silk industry flourishes at South Manchester and Hartford, 


Conn.1 

The following estimate of the relative importance of the 
silk manufacture of various countries was made in 1883 by 
Mr. Peixotto, the United States consul at Lyons: 


France «+++ +++++++++$85,000,000 | Russias... .sss+e+e$816,000,000 


Germany......cerees 45,000,000 | Austria........4. - 12,000,000 
United States...... 35,000,000 | Ttaly .......++.sssee0e8 12,000,000 
Great Britain....... 25,000,000 Spain ...... tresseeeeee 5,000,000 


Switzerland ........ 18,000,000 Other countries... 17,000,000 
Giving a total of $270,000,000, (J. P. A.) 


1 [The United States Census Report of 1850 states that the silk 
manufacture comprised then 67 establishments, with a capital 
of $678,300, whose products were valued at $1,809,476, two-thirds 
representing sewing-silk. The imports of raw silk were valued at 
$384,535. In 1860 there were 139 establishments, bye ep ite 3 5435 
hands and having a capital of $2,926,980. The imports of raw silk 
in that hae were valued at $1,340,676. This was not quite two- 
thirds of the amount used, 462,965 pounds. The value of all ma- 
terials used was $3,901,777, and value of all products, $6,607,771 ; 
there were 409,429 pounds of sewing-silk and twist manufactured. 
In 1870 there were reported only 86 establishments, employin, 
6649 hands and having a capital of $6,231,139. The wontorians 
used were valued at $7,817,559, including 684,488 pounds of raw 
silk. The imports for that year were 583,589 pounds, valued at 
$3,017,958. This, however, showed a falling off from the previous ‘ 
year, and was nearly doubled in the next year. The prod- 
ucts in 1870 were valued at $12,210,662; they comprised 1,026,422 
yards of silk goods, and 3,224,264 yards of ribbons, and 516,621 : 
pounds of machine silk, ete. The Census Report for 1880 is the 
most complete yet, and comprises, besides statistics for the year, 
a full history of the manufacture in the United States. From it 
has been prepared the following condensed table, showing the 
condition of the manufacture in those States in which it has any 
prominence, as well as for the whole country: 


47 Value of | 
Establish- Raw Silk| Net Value 
Stat, ments, | C@Pital. | and silk | pot 
nae onerse _—____ | Mae ee 
‘Connecticut... 28 
aay So 4 8 
ew Jersey.. 664,835 
New York.. 151 775 | 4,333,485 
Pennsylvania ~ 49 1,379,900 | 1,207,795 
All States..... 882 +/19,125,300 }19,208,683 t 
Quantities of Products. 
Sewing S. [Broad Goods , ae 
and Twist. | and Hdkfs, | Bibbons.| .) 
- | | ee 
. tbh yds. 
(Connecticut...... 394, 2,253,070 
‘Massachusetts. . 273,816 99,120 
New Jersey. 25,580 6,975,655 
‘New York.. 88,765 ,427,439 
Pennsylvan 23,110 101,000 
All States a) 


10,856,284 


The imports of silk manufactures at the port of Ne 
880 were valued at $33,305,460; the principal i 
$1,>db.so0; braids and bindiigs, 81/616 90h; oi asetes 
,892; braids and bin ; Silk a 
751,916.—AM. Ep] ik 
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SILLIMAN—SILO. 


SILLIMAN, Bensgamin (1779-1864), American 
chemist and geologist, was born in 1779 at Trumbull | 
(then called North Stratford), Connecticut. His | 
father, Gold Selleck Silliman, was brigadier-general 
in the war of the revolution, and had also held impor- | 
tant civil asker The history of the family points 
to an Italian origin, but Daniel Silliman, the first to 
settle in the United States, came from Holland. Sil- 
liman received his early education at Fairfield, Con- 
necticut, at that time the residence of his father’s 
family, and in 1792 he entered Yale College, where he 
graduated in 1796. He then studied law, and was 
admitted to the bar in 18@2, while a tutor in Yale 
College, to which position he had been appointed in 
1799. In 1802 a professorship of chemistry and nat- 
ural history was established in the college, and he was 
at once elected to fill it. He spent portions of 1801 
and 1802 in Philadelphia in preparation for his work, 
and the year 1804 he spent in Europe, chiefly in Eng- 
land and Scotland, where he attended the lectures of 
Hope and Gregory, and also formed the acquaintance 


of Davy, Wollaston, Brewster, Leslie, and other emi- 
nent men of scienve. As a result of this visit he pub- 
lished A Journal of Travels in England, Holland, and 
Scotland, and of Two Passages over the Atlantic in the 
years 1805 and 1806 (2 vols., 1810), which hada marked 
success. In 1813 he began service with the medical 
department of Yale College as professor of chemis- 
try and pharmacy, and continued to give instruction 
there for many years. In 1818 he founded the Ameri- 
can Journal of Science and Arts, a periodical devoted 
to the physical sciences, which has been, and is, the 
most important American scientific serial. In 1851 
he made a second journey to Europe, of which he 
likewise published an account in two volumes, edited 
by his son, who, had accompanied him. In 1853 he 
became professot emeritus, but he continued to lecture 
for a year or two longer. His closing years were 
quietly spent in unabated mental activity at New Haven 
until his death in 1864. Though devoted to scientific 
pursuits, he interested himself in the public move- 
ments of the time. 


One of Silliman’s earliest scientific publications was an 
account of the famous meteorite which fell in Weston, 
Conn., December 14, 1807. This account, which excited 
great public interest in the country, was reproduced 
abroad, and was read before the Royal Society of London, 
and also before the French Academy. Among his other 
scientific labors may be mentioned his experiments upon 
the fusibility of various substances in the flame of the com- 
pound blowpipe of Hare, then a novelty in science, and 
upon the vaporization and transference of the carbon in the 
voltaic are from the positive to the negative pole, which he 
was the first to observe. He also repeated the experiment 
by which Gay-Lussac had separated potassium from its hy- 
drate, and obtained the element in its metallic form, doubt- 


less for the first time in the United States. Other profes- 
sional labors were an exploratidn of the coal formations of 
Pennsylvania in 1830, and an examination of the gold 
mines of Virginia in 1836. In 1832 and 1833, by appoint- 
ment of the United States Government, he made a scientific 
investigation of the culture and manufacture of sugar, em- 
bodying his results in a voluminous report published by 
the Government. Though Silliman published a large num- 
ber of scientific papers upon chemical and geological sub- 
jects, his reputation was more especially due to the 
courses of public lectures which he delivered in the college 
and in various cities and towns of the United States. The 
happy combination of a graceful and interesting style with 
unwonted splendor of experimental illustration gave these 
lectures an unprecedented popularity, and they exerted a 
powerful influence in awakening and developing a taste 
for scientific matters throughout the country. 

Besides the works already mentioned, Silliman published in 
1808 an American edition of Henry’s Chemistry, with notes, in 
1827 an edition of Bakewell’s Geology, and in 1830 Elements af Chem- 
A hay two volumes. Anaccount of his life, by Prof. George P. 
of Yale College, was published in two volumes in 1866. 


SILLIMAN, Bensamin (1816-1885), American 
chemist and physicist, son of the preceding, was born 
in 1816 at New Haven, Connecticut, and educated at 
Yale College, where he graduated in 1837. He then 
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became assistant to his father in chemistry, mineral- 
ogy, and geology, working in his laboratory at the col- 
lege and pursuing original investigations. He began 
teaching in the laboratory soon afterwards. The 
school thus informally established was shortly after- 
wards recognized by a formal act of the corporation 
of the college, and ultimately developed into the Shef- 
field Scientific School of Yale College. In 1838 he 
became associate editor with his father of the Amer/- 
can Journal of Science and Arts, and he continued in 
the editorship of the journal until the close of his life, 
Prof. J. D. Dana (his brother-in-law) having joined 
him in 1846. In the winter of 1845-46 he gave a 
course of lectures on agricultural chemistry in New 
Orleans, which is believed to have been the first course 
of lectures upon that subject ever given in the United 
States. In 1849 he was appointed professor of medi- 
cal chemistry and toxicology in the medical depart- 
ment of Louisville University, Louisville, Kentucky, 
which position he held for five years. In 1854 he suc- 
ceeded his father as professor of chemistry, and con- 
tinued to give instruction in this science, first in the 
academical and afterwards in the medical department 
of Yale College, until his death in 1885. In 1853 he 
was connected with the exhibition at the Crystal Palace 
in New York, having charge of the departments of 
chemistry, geology, and mineralogy. As a result of this 
work he edited a large quarto volume, 7he World of 
Science, Art, and Industry (1853), followed in 1854 by 
The Progress of Science and Mechanism.’ He also 

ublished in 1846 First Principles of Chemistry, a text- 

ook which had a wide sale and passed through three 
editions. In 1858 he published a manual of physics 
entitled First Principles of Natural Philosophy (2d ed. 
1861). In 1864 and again in 1867 and 1872 Silliman 
visited California, being engaged in professional work 
connected with various mines and in mineralogical and 
geological explorations. Still later he made several 
visits to the mining regions of the Western States and 
Territories, and the results of his observations formed 
the subjects of numerous scientific papers. In 1874, 
the centennial anniversary of Priestley’s discovery of 
oxygen, he delivered at Northumberland, Pa., where 
Priestley had resided during the later years of his life, 
an historical address on ‘‘ American Contributions to 
Chemistry,’ which he afterwards expanded into a 
considerable volume.’ 

SILO. <A modern silo is a pit or erection in which 
green crops are preserved in an undried condition for 
fodder. The term is derived from the Greek ozpéc (Lat. 
sirus), a pit for holding grain. It is only of recent 
years that ensilage, i.e., the preservation of green food 
for cattle by partial fermentation in silos, has become 
an important feature in agricultural economy. In 
various parts of Germany a method of preserving green 
fodder precisely similar to that used in the case of 
sauerkraut (see vol. iv. p. 549) has prevailed for up- 
wards of a century. Special attention was at first 
directed to the practice of ensilage by a French agri- 
culturist, M. Auguste Goffart of Sologne near Orleans, 
who in 1877 published a work (Manuel de la Culture et 
del Ensilage des Mais et autres Fourrages Verts) de- 
tailing the experiences of many years in preserving 
green crops in silos. An English translation of M. 
Goffart’s book by Mr. J. B. Brown was published in 
New York in 1879, and, as various experiments had 
been previously made in the United States.in the way 
of preserving green crops in pits, M. Goffart’s experi- 
ence attracted considerable attention. The conditions 
of American dairy farming proved eminently suitable 
for the ensiling of green maize fodder; and the success 
of the method was soon indisputably demonstrated 


‘among the New England farmers. The favorable re- 


sults obtained in America led to much discussion and 


1 [In these works he was assisted by Charles R. Goodrich, of 
Long Island.—Am. Ep.] 

2 (He was for many years secretary of the American Association 
for the Advancement of Science, during which time he edited its 
Proceedings.—AM. Eb.) 
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to the extensive introduction of the system in the 
United Kingdom, where, with different conditions, 
success has been more qualified, but still highly en- 
couraging. 

It has been abundantly proved that ensilage forms a 
wholesome and nutritious food for cattle. It can be 
substituted for root crops with advantage, because it 
is succulent and digestible ; milk resulting from it is 
good in quality and taste; it can be secured largely 
Irrespective of weather ; it carries over grass frem the 
period of great abundance and waste to times when 
none would otherwise be available ; and a larger num- 
ber of cattle can be supported on a given area by the 
use of ensilage than is possible by the use of green 
crops. 

A silo should have a depth of at least 15 feet, and may 
either be a pit or a building above ground, provided it is 
water-tight and, as far as possible, air-tight. The crops 


suitable for ensilage are the ordinary grasses, clovers, | 


lucerne, vetches, oats, rye, and maize; but various weeds 
may also be stored in silos with good results, notably spurrey 
(Spergula arvensis), a most troublesome plant in poor light 
soils. Asa rule the crop should be mown when in full 
flower, and deposited in the silo on the day of its cutting. 
Fair dry weather is not essential; but it is found that when 
moisture, natural and extraneous, exceeds 75 per cent of the 
whole, good results are not obtained. The material is spread 
in uniform layers over the floor of the silo, and closely 
packed and trodden down. If possible, not more than a foot 
or thereby should be added daily, so as to allow 
the mass to settle down closely, and to heat 
uniformly throughout. When the silo is quite 
filled a layer of straw or some other dry porous 
substance is spread over the surface, then it is 
covered with boards, and a pressure of not less 
than 100 tb per square foot is applied by weight- 
ing or other mechanical means. 

A silo thus contains, to begin with, a mass of 
living vegetable cells surrounded with a mini- 
mum of oxygen. The activity of the cells con- 
tinuing, oxygen is absorbed and carbonic acid 
evoived, and part of the starch of the plants is 
converted into sugar. In the atmosphere of car- 
bonic acid thus created the acid ferments mani- 
fest their vitality, and acetic, lactic, and butyric 
acids are developed at the expense of the starch 
and sugar. These chemical changes are accompa 
nied with an evolution of heat, and the tempera- 
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specialization of certain portions at the expense of 
others, and the greater or less extent of the bronchial 
aperture form excellent characters for subdividing the 
Siluroids. 

I. In the Siuridcee Homaloptere the vertical fins are 
exceedingly long, occupying nearly the whole extent 
of the embryonal fin, and in one genus ( Heterobranchus) 
a great part of the dorsal portion retains its embryonic 
character, being a rayless adipose fin. All the Silu- 
roids of this section belong to the fauna of the Old 
World and Australia. The rivers and lakes of tropical 
Africa harbor many species of the genera Clarias and 
Heterobranchus,—those of the Nile being known under 
the name of ‘‘Carmoot.’’ One of the Nilotie species, 
Clarias macracanthus, occurs abundantly in the Lake 
of Galilee, and, being a long, scaleless, eel-like fish of 
black color, with eight long barbels round its broad 
mouth, was certainly included among those which the 
Jews were forbidden to eat by the Mosaic law. These 
fish grow to a length of from 4 to 6 feet, and are eaten 
by the natives of tropical Africa. 

Il. In the Siluride Heteroptere the dorsal fin has 
almost or entirely disappeared ; only its foremost por- 
tion and a small adipose remnant may be preserved ; 
on the other hand the anal fin is retained in its whole 
extent. The gill-membranes remain separate and oyer- 
lap the isthmus. This section likewise belongs to the 
fauna of the Old World, and includes, among many 


Fig. 1.—The “ Wels” (Silurus glanis). 


ture of the mass rises, till, when it attains 122° Fahr., the ac- | others. Pe species which has given the name to the 
? 


tion of the ferments is arrested. Should the heat rise to 150° 
the vitality of the vegetable cells themselves is destroyed ; 
and also when the available oxygen is exhausted chemical 
change ceases and sweet silage is produced. When from 
excess of moisture or other cause the temperature of the 
silo does not reach 122° Fahr., the acid ferments are not 
killed, and they go on evolving chiefly acetic and lactic 
acids, the results being sour silage. These ferments, requir- 
ing nitrogen for their existence, act on the nitrogenous con- 
stituents of the plants, rendering the albuminoids partly 
soluble, evolving peptones, and by further splitting up pro- 
ducing amides, urea, and ammonia. The production of sour, 
silage is accompanied by much greater transformation and 
loss than is incident to sweet silage; and in extreme action 
the material acquires a most disagreeable odor. There is, 
however, no sharp line of distinction between the two, and 
both varieties are eaten freely by stock. Frequently a con- 
siderable loss occurs around the edges, and at other points 
where air gets access to the mass, by mildewing. See 
Special Report, No, 48, of Dept. of Agriculture, Washington, 
D. C., 1882, 

SILURID, a large family of freshwater Fishes, 
flourishing in the present epoch, and represented by a 
great variety of forms in all the tropical and temperate 
regions, many of them reaching back into the Tertiary 
age. The principal characters of this family (termed 
a ‘“‘suborder’’ by some), its position in the system, its 
Cary Cagle distribution, and some of the most re- 
markable edly in the structure and life-history of its 
members have been already sufficiently fercaeef under 
IcurHyoLoey, but we have here to notice more fully 
the sections into which it has been divided, and certain 
remarkable forms which were referred to nominally 
only in that article. ‘ 

e modifications of the vertical fins, or rather the 


whole family, Silurus glanis, the ‘‘ Wels”’ of the Ger- 
mans. It is the only representative of the family in 
Europe, and with the exception of the sturgeon, is the 
largest freshwater fish of the Continent. It was known 
to Aristotle, who described it under the name of Glanis. 
It inhabits more the central and eastern portions of 
Europe than the western, being absent in Italy, Greece, 
southern Switzerland, France, and those parts of Ger- 
many which are drained by the Rhine and its affluents. 
In general appearance it somewhat resembles the 
burbot. Its head is large and broad, its mouth wide, 
furnished with six barbels, of which those of the upper 
jaw are very long. Both jaws and the palate are 
armed with broad bands of small closely-set teeth, 
which give the bones a rasp-like appearance. The 
eyes are exceedingly small. The short body terminates 
in a long, compressed, muscular tail, and the whole 
fish is covered with a snivoth, scaleless, slippery skin. 
Specimens of 4 and 5 feet in length, and of 50 to 80 
tb in weight, are of common occurrence. Its food eon- 
sists chiefly of other bottom-feeding fishes, and in 
inland countries it is considered one of the better class 
of food fishes. Stories about children having been 
found in the stomach of very large individuals are 
probably inventions. es 
III. The Silwridee Anomaloptercee are a small 
from tropical America, in which the dorsal and 
fins are very short and belong to the caudal » 
column, while the anal is very long, and 
membranes are entirely separate, overla: 
isthmus. ‘ a 
IV. The Siluridce Proteroptere are a § 
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tremely numerous in species, and represented through- | hatched. 


out the tropics. The dorsal fin consists of a short- 
rayed and an adipose portion, the former belonging to 
the abdominal vertebral column ; the anal is always 
much shorter than the tail. The gill-membranes are 
not confluent with the skin of the isthmus; they 
have a free posterior margin. When a nasal 
barbel is present, it belongs to the posterior nos- 
tril. This section includes among many others 
the genus Bagrus, of which the ‘‘ Bayad’’ (B. 
bayad) and ** Doemaec’’ (B. doemac) frequently 
come under the notice of travellers on the Nile ; 
they grow toa length of 5 feet, and are eaten. Of 
the ‘‘ Cat-Fishes”’ of North America (Am/urus), 
locally called ‘‘ bull-heads”’ or ‘‘ horned-pouts,’’ 
with eight barbels, some twenty species are 
known. Some of them are valued as food, especially 
one which is abundant in the ponds of New England, 
and capable of easy introduction into other localities 
(A. nebitosus). Others which inhabit the great lakes 
(A. nigricans) and the Mississippi (A. ponderosus) 
often exceed the weight of 100 th. Platystoma and 
Pimelodus people the rivers and lakes of tropical 
America, and many of them are conspicuous in this 
fauna by the ornamentation of their body, by long 
spatulate snouts, and by their great size. The genus 

rius is composed of the greatest number of species 
(about seventy), and has the widest distribution of all 
Siluroids, being represented in almost all tropical 
countries which are drained by large rivers. Some of 
the species enter salt water.' They possess six barbels, 
and their head is extensively osseous on its upper sur- 
face; their dorsal and pectoral spines are generally 
developed into powerful weapons. Bagarius, one of 
the largest Siluroids of the rivers of India and Java, 
exceeding a length of 6 feet, differs from Arius in 
ea! eight barbels, and the head covered with skin. 

V. In the Siluride Stenobranchie the dorsal fin 
consists of an adipose portion and a short-rayed fin 
which belongs to ae abdominal vertebral column, and, 
like the adipose fin, may be sometimes absent. The 

ill-membranes are confluent with the skin of the 
isthmus. The Siluroids belonging to this section are 
either South American or African. Among the former 
we notice specially the genus Doras, which is dis- 
tinguished by having a series of bony scutes along the 
middle of the side. The narrowness of their gill- 
Lory appears to have developed in them a habit 
which has excited the attention of all naturalists who 
have visited the countries bordering upon the Atlantic 
rivers of tropical America, viz., the habit of travelling 
during seasons of drought from a piece of water about 
to dry up to ponds of greater capacity. These journeys 
are occasionally of such a length that the fish have to 


FIG. 2.—Synodontis xiphias. 


travel all night ; they are so numerous that the Indians 
fill many baskets of them. Hancock supposes that 
the fish carry a small supply of water with them in 
their gill-cavity, which they can easily retain by closing 
Gite benrichi apertures. “The same naturalist adds 
that they make regular nests, in which they cover up 
their eggs with care and defend them,—male an 
female uniting in this parental duty until the eggs are 


lt Miscellaneous Collections, No 283, 
nu and Ariopsis milberti as sea fishes.—AM. ED.] 
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Synodontis is an African genus and common 
in the Nile, where the various species are known by 
the name of ‘‘Shal.’’ They frequently occur among 
the representations of animals left by the ancient 
Egyptians. The upper part of their head is protected 


Fic, 3.—Malapterurus electricus, 


by strong osseous scutes, and both the dorsal and 
pectoral fins are armed with powerful spines. Their 
mouth is small, surrounded by six barbels, which are 
more or less fringed with a membrane or with branched 
tentacles. Finally, the Electric Cat- or Sheath-Fishes 
(Malapterurus) also belong to this section. Externally 
they are’at once recognized by the absence of a rayed 
dorsal fin, of which only a rudiment remains as a small 
interneural spine concealed below the skin. The entire 
fish is covered with soft skin, an osseous defensive 
armor having become unnecessary in consequence of 
the development of a powerful electric apparatus, the 
strength of which, however, is exceeded B that of the 
electric eel and the large species of Torpedo. It has 
been noticed in vol. xii. p. 687. Three species have 
been described from rivers of tropical Africa, of which 
one (MV. electricus) occurs in the Nile; it rarely reaches 
a length of 4 feet. 

VL. The section of Siluridcee Proteropodes contains 
small forms, some of which are of interest by the 
degree of specialization to which they have attained in 
one or the other direction. Many of them are com- 
pletely mailed ; but all have in common a short-rayed 
dorsal fin, with the ventrals below or rarely in front of 
it. Their gill-openings are reduced to a short slit ; their 
pectorals and ventrals have assumed a horizontal posi- 
tion; and their vent is before, or not much behind, 
the middle of the length of the body. The first group 
of this section comprises alpine forms of the Andes, 
without any armature, and with a very broad and 
pendent lower lip. They have been referred to several 
genera (Stygogenes, Arges, Brontes, Astroplebus), but 
are collectively called ‘‘ prefiadillas ”’ by the natives, 
who state that they live in subterranean craters within 
the bowels of the voleanoes of the Andes, and are 
ejected with streams of mud and water during erup- 
tions. These fishes may, however, be found in surface 
waters at all times, and their appearance in great 
quantities in the low country during volcanic 
eruptions can be accounted for by numbers being 
killed by the sulphuretted gases which escape 
during an eruption and by their being swept 
down with the torrents of water issuing from 
the volcano. The lowland forms have their 
body encased in large scutes, either rough, 
seale-like, and arranged in four or five series 
( Chetostomus), or polished, forming broad rings 
round the slender and depressed tail (Lor7- 
caria, Fig. 4), or polished and large, so as 
to form two series only along the body and 
short. tail Ragu Fig. 5). In India this 
section is but sparsely represented, chiefly in 
mountain-streams, by small loach-like Siluroids, in 
which various kinds of peculiar apparatus are de- 
veloped to enable them to hold on to stones, this pre- 
venting their being swept away by the current; in 
Pseudecheneis the adhesive apparatus consists of trans- 
verse plaits of the skin on the thorax between the 


d| pectoral fins ; in Zostoma the mouth is modified into 


a suctorial organ, probably with the same function. 
Finally, the South American genus Aspredo, which is 
remarkable for the peculiar mode of protecting its 
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eggs, as mentioned in vol. xii. p. 698, belongs also to 
this section. fh One A ‘ 
VII. The small section of Siluride Opis- 
thopterce comprises South American forms, 
the majority of which inhabit waters at 
high altitudes up to 14,000 feet above the 
All have a short-rayed 


level of the sea. 


Fic, 4.—Loricaria lanceolata, from the upper Amazons. 


dorsal fin, placed above or behind the middle of the | 


length of the body, above or behind the ventrals, which 
may be absent. Also the anal is short. The nostrils 
are remote from each other, and the gill-membranes 
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FIG. 5.—Callichthys armatus, from the upper Amazons. 
, Natural size. 


are armed with short stiff spines. Their small size 
| notwithstanding, these Siluroids are well known tothe 
Brazilians, who aceuse them of 
entering and ascending the ure- 
thra of persons while bathing, 
causing inflammation and some- 
times death. They certainly live 
arasitically in the gill-eavity of 
arge Siluroids, probably enter- 
ing those cavities for places of 
safety, but without drawing any 
nourishment from their hosts. 
(A. ©. G@.) 
SILVANUS, an ancient Ital- 
ian god of the woods (si/ve), 
closely allied to Faunus. Virgil 
speaks of him as a god of fields 
and cattle, and says that the 
Pelasgians dedicated a grove to 
him near Czere. Ho calls 
him the god of boundaries, Pigs 
were sacrificed to him, and at 
harvest festivals he received 
offerings of milk. He appears 
sometimes, especially in inserip- 
tions, as a domestie god, and is 
occasionally aoloaaaadl with the 
Lares and Penates. Virgil de- 
scribes him as crowned with fen- 


Natural size. 


tablets he is oftener represented as the son ot planting 
and deity. 


with the latter including sometimes a trace of platinum ; 

{3) Silver 
AgS ; ver- Coppe 
(5) Pyrargyrite ci Roth: 
i Stephanite, Ag;Sb ly- 


are not confluent with the skin of the isthmus. These 
little fishes, of which Trichomycterus and Nematogenys 
are the principal genera, replace in the Andes the 
loaches of the northern hemisphere ; they resemble 
them in appearance and habits, and even in coloration, 
offering a striking illustration of the fact that similar 
forms of animals are produced under similar external 
physical conditions. 

VIIL. Finally, the Situride Branchicole comprise 
the smallest and least developed members of the family ; 
they are referred to two genera only from South 
America, Steyophilus and Vandellia, the smallest. of 
which does not exceed the length of 2 inches, Their 

y is soft, narrow, cylindrical, and elongate ; the 
dorsal and anal fins short; the vent far behind the 
middle of the length of the body ; gill-membranescon- 
fluent with the skin of the isthmus. Each maxillary 
is provided with a small barbel; and the gill-covers 


silver being as arule irrelevant in the choice of a pro- 
cess, because some at least of the noble metal is always 


include all other native forms. *~ 

Amalgamation.—If a given ore is relatively free of 
base ‘‘ metals ”’ (metallurgically speaking), some pro- 
cess of “‘ amalgamation ’’ may be, and often is, resorted 
to. 4 : j 


In the Freiberg process the first step is to roast the (, 
ore with common salt, which converts the sulphide of 
into chloride (AgoS-+- 2NaCl-- 40 from the air= 
Na2SO,). The mass, along witlf certain proporti 


ents are forced into constantly varying con 
another. The salt solution takes up a small p: 


1 Compare CHEMISTRY, vol. y. pp. 458-9 : 
Mowry. we ee ‘e 2 
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chloride, which in this (dissolved) form is quickly reduced 
by the iron to the metallic state (2AgCl + Fe = FeClz + 
2Ag), so that there is, so to say, room made in the brine for 
another instalment of chloride of silver, which is reduced 
in its turn, and soon to the end,—the metal formed uniting 
with the mercury into a semi-fluid amalgam. Of this the 
bulk at least readily unites into larger continuous masses, 
which, on account of their high specific gravity, are easily 
separated from the dross mechanically. The amalgam is 
pressed in linen bags to eliminate a quantity of relatively 
silver-free liquid mercury (this of course is utilized as such 
in subsequent operations), and the remaining solid amal- 
gam is subjected to distillation from iron retorts, whereby 
its mercury is recovered as a distillate while a more or less 
impure silver remains in the retort. This process, after 
is now superseded there by the Augustin method (see below) 
but it survives in some other places, as, for example, the 
Washoe or Comstock district in the Sierra Nevada : United 
States). It is not used in Chili, Peru, and Mexico because 
of the scarcity of fuel. 

The Mexican process, though far less perfect than that of 
Freiberg, evades this difficulty. It was tried for the first 
time, if not actually invented, by Bartolomeo de Medina 
in 1557. It was adopted in Mexico in 1566 and in Peru in 
1574, and is in use in both countries and in Chili to this 
day. The stamped ore is ground into a fine paste with 
water ; this paste, after having been allowed to dry upa 
little in air, is placed on a stone floor along with a quantity 
of salt, and the two are trodden together by mules. On 
the following day there are added certain proportions of 
“ magistral” (a kind of crude sulphate of copper made by 
roasting copper pyrites) and of mercury, and the mules are 
kept going until the silver is as far as possible converted 
into amalgam, which takes from fifteen to forty-five days. 
The rationale of the process is not quite understood. Ac- 
cording to Boussingault, the cupric chloride (formed by the 
salt from the sulphate) chlorinates part of the sulphide of 
silver, thus: 


2CuCle-+ AgeS = 2AgC1+-S + CurCh, 


and the cuprous chloride formed acts upon another portion 
of sulphide of silver, thus: 
CuzCle 4- Ag2S = 2AgCi-+ CurS, 

and in this way all the sulphide of silver is gradually con- 
verted into chloride. The chloride is reduced to the me- 
tallic state by the mercury (AgCL-++ Hg = HgCl + Ag) with 
formation of calomel, the metallic silver uniting with the 
surplus mercury into amalgam. The calomel is allowed to 
go to waste. 

The Augustin process of silver extraction is only a pecu- 
liar mode of metallifying and collecting the silver of an ore 
after it has been by some preliminary operation converted 
into chloride or sulphate. Either salt is brought into solu- 
tion—the chloride by means of hot brine, the sulphate by 
means of hot water, acidified with oil of vitriol; the solu- 
tion is separated from the insolubles, and made to filter 
through a bed of precipitated copper. The copper reduces 
the silver to metal, which remains on the bed as a spongy 
mass, while an equivalent quantity of copper chloride (or 
sulphate) passes through as a solution. The silver sponge 
is collected, freed from adhering copper by muriatic acid in 
contact with air, and then sent to the furnace. From the 
copper liquor that metal is precipitated in its original form 
by means of iron. 

The silver furnished by any of these methods’ is never 
pure, even in the commercial sense. A general method for 
its purification is to fuse it up with lead and subject the 
alloy to cupellation (see LEAD, vol. xiv. p. 376). Cupel- 
silver is apt to contain small quantities of lead (chiefly), 
bismuth, antimony, copper, and more or less of gold, of 
which metals, however, only the first three are reckoned 
“contaminations” by the metallurgist. They can be re- 
moved by a supplementary cupellation, without added lead, 
at a high temperature. Addition of lead would remove 
the copper likewise, but it is usually allowed to remain and 
the alloy sent out as cupriferous silver, to be alloyed with 
more copper and thus converted into some kind of commer- 
cial “silver” (see below). If gold is present to the extent 
of 0.1 per cent. or more, it is recovered by treatment of the 
metal with nitric acid or boiling vitriol. The gold in either 
case remains as such ; the silver becomes nitrate or sulphate, 
and from the solution of either salt is recovered by precipi- 
tation with metallic copper. Although nitrie acid is the 
more expensive of the two parting agents, it is often now 


: because photography has created a large demand 
for nitrate of silver. Compare GoLp, vol. x. p. 666, 

For the ‘‘incidental’’ extraction of. silver from 
essentially base-metallic ores the method in the case 
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of all lead ores is simply to proceed as if only lead 
were present, and from the argentiferous lead pro- 
duced to extract the noble metal by one of the pro- 
cesses described under LEAD (vol. xiv. p. 376-7), while 
for the treatment of sulphurous copper ores one method 
is so to smelt the ore (with if necessary, an addition 
of galena or some form of oxide of lead) as to produce 
a regulus of lead and a ‘‘mat’’ of suiphide of copper 
(Cu,$8), which latter should contain as little lead as 
possible. The silver follows chiefly the lead, and is 
extracted from it by cupellation; but some silver re- 
mains in general even with a lead-free mat. Compare 


t t account of the Lautenbach process under LEAD. 
having been long wrought in Freiberg with great success, | 


A modern mode of extracting the silver from a copper 
mat is to roast it at a very low temperature, so as to produce 
a relatively large proportion of metallic sulphate, and then 
to destroy the bulk of the sulphate of copper by a judi- 
ciously-regulated higher temperature. The silver all re- 
mains as sulphate, which is extracted by hot dilute sul- 
phuric acid and wrought by the Augustin method. 

Very interesting is the process which was patented by 
Claudet for the remunerative extraction of the few hun- 
dredths of a per cent. of silver contained in that kind of 
cupriferous iron pyrites which is now used, almost exclu- 
sively, for the making of vitriol. The “cinders,” as re- 
turned by the vitriol maker, are habitually worked up for 
copper by roasting them with salt and lixiviating the 
roasted mass with water, when the copper dissolves as chlo- 
ride, CuzCle and CuCle. The silver goes with it, but for its 
precipitation no method was known until Field found that 
silver dissolved as AgCl in a chloride solution can be pre- 
cipitated exhaustively by addition of the calculated pro- 
portion of asoluble iodide, as AgI. Clandet’s process is only 
an adaptation of Field’s discovery. After having diluted 
the copper liquor with a certain proportion of water he adds 
the weight of iodine, calculated from the assay, as solution 
of iodide of zinc, which produces a very impure precipi- 
tate of iodide of silver. From it he re-extracts the iodine, 
by treatment with zine and dilute sulphuric acid, as iodide 
of zinc, which is used over again. The “silver precipitate,” 
which now contains its silver as metal mixed with a large 
quantity of (chiefly) sulphate of lead, goes to the metal- 
refiner, who treats it as a lead ore. 


Chemically Pure Silver.—Even the best ‘‘ fine ”’ 
silver of commerce contains a few thousandth-parts of 
copper or other base metal. To produce perfectly 
pure metal the most popular method is to first prepare 
pure chloride (by applying the method given below 
under ‘* Chloride’’ to a nitric solution of any kind of 
ordinary “‘silver’’), and then to reduce the chloride to 
metal, which can be done in a great variety of ways. 
One way is to mix the dry chloride intimately with 
one-fifth of its weight of pure quicklime or one-third 
of its weight of dry carbonate of soda, and to fuse 
down the mixture in a fire-clay crucible at a bright red 
heat. In either case we obtain a regulus of silver lying 
under a fused slag of chloride—2AgC]+ (CaO or 
Na,CO;) = 2Ag + (CaCl, + O or 2NaCl + CO, + 0). 
The fused metal is best granulated by pouring it from 
a sufficient height, and as a thin stream, into a mass 
of cold water. A convenient wet-way method for 
small quantities is to boil the recently precipitated 
chloride (which must have been produced and washed 
in the cold) with caustic soda-ley and just enough of - 
sugar to take away the oxygen of the Ag,O transi- 
torily produced. _ The silver in this case is obtained as 
a yellowish-gray heavy powder, which is easily washed 
by decantation ; but it tends to retain unreduced chlo- 
ride, which can be removed only by fusion with earbo- 
nate of soda. 


Stas recommends the following process as yielding ametal 
which comes nearer ideal purity. Slightly cupriferous silver 
is made into dry nitrate and the latter fused to reduce any 
platinum nitrate that may be present to metal. The fused 
mass is taken up in dilute ammonia and diluted to about 
fifty times the weight of the silver it contains. The filtered 
(blue) solution is now mixed with an excess of solution of 
sulphite of ammonia, SO3(NH,)2, and allowed to stand. 
After twenty-four hours about one-half of the silver has 
separated out in erystals ; from the mother-liquor the rest - 
comes down promptly on application of a water-bath heat. 
The rationale of the process is that the sulphite hardly acts 
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upon the dissolved oxide of silver, but it reduces some of | according to the formula AgsCus, 
the oxide of copper, 2CuO, to CuO, with formation of sul-| mille of silver, 
This CuzO deoxidizes its equivalent of | ing. 


phate SO NH,4)o. 
Ag2O, forming Ag-+-CuzO2, which latter is reduced by the 
stock of sulphite and converted into CuzO which now acts 
upon a fresh equivalent of AgeO; and so on to the end. 


Pure silver (ingot) has a beautiful white color and 
lustre ; it is almost as plastic as pure gold, and, like 
it, very’ soft. 
in air contaminated with ever so little sulphuretted 
hydrogen it gradually draws a black film of sulphide. 
The specific gravity of the frozen metal is 10.42 to 
10.51, rising to 10.57 after compression under a die. 
It is the best conductor of heat and electricity. The 
expansion of unit length from 0° to 100° ©. is 0.001936 
(Fizeau). The specific heat is 0.0570 (Regnault), 
0.0559 (Bunsen). It fuses at 954° C. (Violle)—z.e., 
far below the fusing point of copper or gold—without 
oxidation, unless it be in contact with a surface of 
silicate (porcelain glaze, etc.), when a trace of silicate 


of Ag,O is produced. It volatilizes appreciably at a | 


full red heat; in the oxyhydrogen flame it boils, with 
formation of a blue vapor. The fused metal readily 
absorbs oxygen gas (under fused nitre as much as 
twenty times its voluine—Gay-Lussac). When the 
oxygenated metal freezes the absorbed gas goes off 
suddenly at the temperature of solidification, and, by 
forcing its way through the solid crust produces vol- 
canic eruptions of metal which are sometimes very 
beautiful. The presence of even very little base 
metal in the silver prevents this ‘‘ spitting,’ the base 
metal combining with the oxygen faster than it can be 
reabsorbed. Pure silver retains a trace of the ab- 
sorbed oxygen permanently, and Dumas in an experi- 


milligrammes of oxygen in an absolute vacuum at 
400°-500° C. Water, and ordinary non-oxidizing 
aqueous acids generally, do not attack silver in the 
least, hydrochloric acid excepted,—which, in the 
presence of air, dissolves the metal very slowly as 
chloride. A solution of common salt acts similarly, 
the liberated sodium becoming NaOH. Aqueous 
hydriodic acid, even in the absence of air, dissolves 
silver perceptibly, with evolution of hydrogen 
(Deville). Aqueous nitric acid dissolves the metal 


readily as nitrate ; hot vitriol converts it into a magma 


of crystalline sulphate, with evolution of sulphurous 
acid. Silver is absolutely proof against the action of 
caustic alkali lyes, and almost so against that of fused 
caustic alkalies even in the presence of air. It ranks 
in this respect next to gold, and is much used to make 
vessels for chemical operations involving the use of 
fused caustic potash or soda. The ordinary “‘ fine”’ 
metal is good enough for this purpose. 


_ SILver ALLoys,—Pure silver is too soft to make durable 
coins or vessels combinin 
This defect can be cured by alloying it with a little copper. 
All ordinary “silver” articles consist of such alloys. The 
proportion of silyer in these (their “ fineness”) is habitu- 
ally stated in parts of real silver per 1000 parts of alloy. 
In Great Britain all silver coins are made of “ standard 
silver,” the fineness of which, by legal definition, is 925. 
The toleration is 4 units (of pure silver in 1000 of alloy), 
2.€., @ specimen passes as long as its fineness lies between 
925 and 921 (compare MIN‘, vol. xvi. p. 507). As regards 
silver-plate the “Hall” in London refuses to stamp any 
poorer alloy. In Germany and in the United States ail 
silver coins, in France and Austria the major silver coins, 
are of the fineness 900, with a toleration of 3 units. The 
minor coins of Austria are of the fineness 375 to 520; in 
France all silyer coins under one franc contain 835 of silver, 
93 of copper,and 72 of zine in 1000 parts. The fineness 
prescribed by law or custom for “silver” articles is 950 or 
800 (-+-5) in France, 750 in North Germany, 812.5 in South 
Germany, and 820 in Austria. All these alloys at least are 
liable to “liquation,” which means that, although they are 
age homogeneous in the crucible, they freeze into 

ayers of not absolutely the same composition. According 
.to Leval, passing from the skin to the core of an ingot of 
900 per mille silver the difference may amount to 3 units. 
Of all the alloys tried by that chemist only that composed 


Tt does not tarnish in natural air; but 
| produced. The addition of even three parts of copper to 


g lightness with stability of form! 
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corresponding to 719 per 
remained perfectly homogeneous on freez- 
He therefore recommends this alloy for coinage ; un- 
fortunately, however, any silver-copper alloy which con- 
| tains less than about 750 per mille of noble metal tarnishes 
| very perceptibly in the air. British standard silver is 
quite free of this defect, but it is inconveniently soft, far 
softer than the “ 900” alloy. 
The extent to which the properties of silver are modified 
by addition of copper depends on the fineness of the alloy 


one of silver does not quite obliterate the whiteness of the 
noble metal. According to Kamarsch the relative abrasion 
suffered by silver coins of the degrees of fineness named is 
as follows: 


312 750 900 993 
1 2.3 3.9 9.5 


The same observer established the following relation be- 
tween fineness p and specific gravity in coins containing 
from 375 to 875 of silver per 1000:—sp. gr. = 0.001647 p+ 
8.833. 

The fusing points of all copper-silver alloys lies below 
that of pure copper; that of British standard silver is 
lower than even that of pure silver. For the alloys of 
silver with other metals than copper, see GoLp, PLATINUM, 


FUNC ORS he os:sescenexs 
Abrasion 


jand NicKEL. The present writer has introduced an alloy 


of 91 of silver, 7 of gold, and 2 of nickel as a material far 
superior, on account of its higher rigidity, to fine silver for 
the making of alkali-proof vessels. 

“ Oxidized” silver is ordinary cupriferous silver super- 
ficially modified by immersion into sulphide of sodium 
solution (which produces a dark film of sulphide), or 
otherwise. 

Silvering.—For the production of a silver coating on a 
base-metallic object we have chiefly two methods. One of 
these is to dissolve silver in mercury and to apply this 
amalgam to the (carefully cleaned) surface of the object by 


ment on one kilogramme of metal extracted from it 82) heat So ee erent Be ne 


heat, when a coherent film of silver remains, which ad- 
heres very firmly, is quite continuous, and needs not be 
thick to stand polishing and other surface. treatment. 
This very old method is to this day the best for producing 
a strong coating, but it is dangerous to the health of the 
workmen, expensive and troublesome, and has been almost 
superseded by the modern process of Staak ee (see 
ELECTRO-METALLURGY, Vol. viii. p. 109-10). Objects made 
of iron or steel must first be coated over with copper, and 
then treated as if they consisted of that metal. . 
For Glass-Silvering, see MIRROR, vol. xvi. p 523-4. 
Inscriptions on linen, consisting of black metallic silyer 
and consequently proof against all ordinary processes of 
washing, can be produced by using suitably-contrived silver 
solutions as inks. A mere solution of nitrate of silver (1 
to 8 of water)! will do, if the surface to which it is applied 
has been prepared by impregnation with a solution of 6 


|The solution is neutral to litmus. The salt dissolves in 4 - 


parts of soda crystals and 17 of gum-arabie in 30 of water, 
and subsequent ironing. The ink must be applied with a 
quill or gold pen (compare vol. xiii. p 87). 

SILVER Compounps.—(1) Nitrate of Silver (AgNOs) is 
made by dissolving fine silver in a moderate excess of 
nitric acid of 1.2 sp. gr.,.applying heat at the end. The 
solution on cooling deposits crystals—very readily if some- 
what strongly acid. Even aslightly cupriferous solution 
deposits pure or almost pure crystals. Any admixture of 
copper in these can be removed by fusing the dry ls, 
when the copper salt only is reduced to black oxide of 
copper insoluble in water and thus removable, or by 
the solution with a little pure oxide of silver (AgeO), which 
precipitates the CuO and takes its place. Nitrate of silver 
forms colorless transparent sonorous plates, which, if free 
of organic matter, remain unchanged in the light,—which 
agent readily produces black metallic silver if organie mat- 
ter be in contact with the salt or its solution. One hun- 
dred parts of water dissolve, of nitrate of silver 


at 0° 11° 19.5° 110° C, 
121.9 127.7 227 1111 parts. — 


parts of cold alcohol. Nitrate of silver fuses at 198° C. 
into a thin colorless liquid, which stands eyen 

temperattires without decomposition. At a red hea 
reduced to metal. The fused salt, cast into the 
quill-sized sticks, is used in surgery as a cauterizin 
(“lapis infernalis,” or lunar caustic). The stick 
firmness if alloyed with a little nitrate of potash. 


(2) Sulphate of Silver (Ag2SOs) forms white erystals solubl 
1 Preferably blackened for visibility by incorpora' r some 
Chiisinee ink (carbon). os af? ilies 
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in 200 parts of cold or 68 of boiling water, but more soluble 
in dilute sulphuric acid. It stands ared heat without de- 
composition. 

(3) Oxide of Silver (Ag2O) appears as a dark-brown pre- 
cipitate when a solution of the nitrate is mixed with 
excess of caustic potash or—preferably for preparative pur- 
poses—baryta water. It is slightly soluble in water, form- 
ing a very decidely alkaline (to litmus) solution, behaving 
as if it contained the (unknown) AgOH. 
reduction in the light. In hydrogen it loses its oxygen 
at 100° C. (Wohler), in air from about 250° C. upwards. 
Solutions of numerous organic substances and other agents 
reduce oxide of silver, more or less readily, to metal. Rit- 
ter produced what he took to be a perovide of silver by 
decomposing a solution of the nitrate galvanically, in the 
form of black metallically-lustrous crystals, which gathered 
at the positive pole. 
explosively, with evolution of the 12.77 per cent. of 
oxygen demanded by Ag2O2; yet according to Berthelot 
the crystals are 4Ag203.AgNO3+2H20. Buta hydrate of 
Ags is got by the action of peroxide of hydrogen on 

g20. 

(4) Chloride of Silver (AgCl) comes down .as a precipi- 
tate when solutions of silver salts are mixed with solu- 
tions of chlorides (for preparative purposes AgNOs with 
HCl, which is preferable to NaCl). The mixture at first 
has the appearance of a milk, but on being violently 
shaken it divides into a curdy, heavy, easily settling pre- 
cipitate and a clear solution,—more readily if the co-re- 
agents are exactly balanced, or the silver is in excess, than 
when the precipitant predominates. Chloride of silver is as 
good as insoluble in water, but hydrochloric acid, and chlo- 
ride solutions generally, dissolve it perceptibly. In dilute 
sulphuric and nitric acids it is as insoluble as in plain water. 
Even boiling oil of vitriol attacks it only very slowly. It 
is readily soluble in ammonia solution, and reprecipitated 
therefrom on acidification. It dissolves in aqueous thfosul- 
phate of soda, NazS2Os, forming the very stable salt NaAg.- 
$20,, and in cyanide of potassium solution, forming KAg.- 
(NC)o. From either solution the silver is conveniently re- 
coverable only by sulphuretted hydrogen or sulphide of 
ammonium as an AgeS precipitate. Chloride of silver fuses 
at 260° C. inito a yellowish liquid, freezing into a transparent, 
almost colorless, glass of hornlike consistence (henée the 
name, “horn-silver.” The specific gravity of frozen AgCl 
is 5.45 (Karsten). It remains undecomposed, but volatilizes 
appreciably at a red heat. Hydrogen at a dull red heat re- 
duces it to metal. A similar reduction is effected in even 
the compact chloride by contact with zinc, water, and a 
little dilute sulphuric acid; the reduction, however, pro- 
ceeds rather slowly, and is rarely quite complete. Unfused 
chloride of silver, when exposed to sunlight, becomes at 
first violet, then darker and darker, and at last black, 
through progressive dechlorination. Yet even the black 
final product, according to Bibra, yields up no silver to hot 
nitric acid. 

(5) Bromide of Silver (AgBr) closely resembles the chloride. 
The reduction on isolation is prevented by the presence of 
a trace of free bromine and promoted by that of nitrate of 
silver. Chlorine converts the hot fused salt into chloride. 

(6) Iodide of Silver (AgI), while similar on the whole to 
the other two haloids, presents marked peculiarities. As 
formed by precipitation it is distinctly yellow ; it is insol- 
uble in, but decolorized by, ammonia; it is less soluble in 
water and dilute nitric acid or other nitrate solutions than 


even the bromide, this latter exceeding in this sense the 


; 
ic 


chloride. But boiling oil of vitriol decomposes it slowly, 
with elimination of iodine vapors and formation of sul- 
phate. Hydrogen at a red heat does not act upon it; nor 
is it at all easily decomposed by zinc and dilute acid. Pre- 
cipitated iodide of silver is characteristically soluble in so- 
lutions of alkaline iodides and in those of nitrate of silver. 
with formation of double salts, which, however, are all 
decomposed, more or less completely, by addition of much 
water. Pure iodide of silver, even if recently precipitated, 
is not changed by sunlight, but if contaminated with ni- 
trate of silver it readily blackens. For action of light on 
silver haloids, see PHOTOGRAPHY. 

ANALYsIS.—In a solution of salts derived from purely 
° nated acids the least trace of silver can be detected 
by hydrochloric acid, which precipitates the silver as chlo- 
ride (see above). The precipitate, when produced in a 
possibly complex solution, may include the chlorides of lead 
(PbCl) and mereurosum (Hg2Cl2). Repeated treatment of 
the (washed) precipitate with boiling water extracts the 
Jead chloride; then, by pouring ammonia on the precipitate 

‘convert the HgsCl into an insoluble black body, while 
the chloride of silver dissolves, and, from the filtrate, can 
ipitated by acidification. For the quantitative deter- 


Bienen of silver, the ordinary laboratory method is to 
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At 110° C. these decompose almost | 
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| bring the metal into solution as nitrate, and then to throw 
it down as pure chloride. The chloride is washed, collected, 
dehydrated by fusion, and weighed. According to Stas, 
lif O—16, Ag 107.93, and Cl = 35.454; hence, the chloride 
contains 0.75273 of its weight of metal. 

The assaying of silver ores is done preferably in the “ dry 
way ;” in fact, relatively poor ores cannot be assayed satis- 
factorily in any other. The general method with sulphu- 
reous ores is to mix them, as powders, with (silver-free) 
oxide of lead and tartar, and fuse in a clay or graphite 
crucible. The regulus includes all the silver. The fuse is 
poured into a conical mould of cast-iron, when the metal 
goes to the bottom of the mould; the ingot, after cooling, 
is easily separated from the adhering slag. The slag-free 
regulus is then placed in a little capel made out of com- 
| pressed bone-ash, and is heated in a muffle to redness and 
kept at this temperature in the current of air which per- 
vades the muffle in virtue of its disposition in the furnace, 
juntil all the lead and base metals generally have been 

sucked up by the porous cupel. The remaining “ button” 

of metal is weighed, which gives the conjoint of the silver 
and gold, which latter metal is rarely absent. For its deter- 
mination the button is rolled out into a piece of thin sheet, 
which is “ parted” with nitric acid (seeGoLp). The gold 
remains and goes to the balance; the weightof the silver is 
found by difference. Similarly, to determine the fineness 
of silver alloys, a known weight of the alloy—customarily 
0.5 gramme—is “ cupelled,” with addition of a proportion 
of pure lead depending on the weight of base metal to be 
removed, as shown by the following table, which, however, 
holds strictly only for copper-silver alloys: 


Fineness 1000—900...... 80 units of lead per unit of copper. 
“ 


900—850....++ 64 a 
= 800—750...... 53 y 
ie below 750...... 50—40 se 


In a well-appointed laboratory, two operators who work 
into each other’s hands can easily make several dozen of 
such assays in a day. Cupelling, indeed, is the promptest 
of all methods of analysis, only, the results are not quite 
as exact as is desirable in the case of precious metal, part 
of the silver being lost by volatilization, and part by being 
sucked into the cupel. ‘The error attains its maximum in 
the case of alloys of about 700 per mille, and with these 
comes to about 745th of the weight of the silver to be de- 
termined. It of course can be, and always is being, cor- 
rected to some extent by “blank” assays made with known 
weights of pure silver and pure copper; but such correc- 
tions are not quite safe. Hence cupellation nowadays, in 
the mints at least, is used only for a first approximation, 
and the exact fineness determined by the “ wet-way ” pro- 
cess, invented by Gay-Lussac. See ASSAYING, vol, ii. p. 636. 

A most excellent method for the quick determination of 
a not approximately known weight of dissolved silver has 
been invented by Volhard. This method rests on the fact 
that solutions of sulphocyanates (including that intensely 
red salt Fe(NCS)s, which is produced when, for instance, 
NCS.H is mixed with ferric sulphate) precipitate silver 
completely from even strongly acid solutions, as NCS.Ag. 
A convenient reagent for the method is produced by dissol v- 
ing py NCS.NH, grammes of (chlorine-free) sulphocyanate 
of ammonium in water to 1000 ¢.c. to produce a solution of 
which 1 ¢.c. precipitates about 7; Ag =10.8 milligrammes 
of silver. To determine the exact “titre,” we dissolve, say, 
540 milligrammes of pure silver in 1.2 nitric acid, and next 
boil away every trace of N2O3. We then dilute to say 50¢.¢., 
add 5 ¢.¢. of saturated solution of iron alum (not less), and 
lastly, run in sulphocyanate from the burette, until the red 
color of ferric sulphocyanate which appears locally from 
the first, by addition of the last drop of NCS solution, has 
become permanent on stirring. Supposing 49.3 ¢.c. of so- 
lution to have been required to reach this point, every 1 ¢.c. 
of reagent precipitates }$$ milligrammes of silver, and it, 
of course, always does so, even, let us add, in the presence 
of (say) 70 per cent. of copper beside 30 of silver in the 
alloy under operation. Volhard’s method is more exact, 
and, with a small number of sampjes, takes even less time 
than cupellation. (W. D.) 


Mode of Occurrence.—Silver is rarely found in the 
native state, and then only in comparatively small 
quantities. Most of the ores of silver are difficult. to 
reduce, and it is therefore deemed safe to regard this 
as the last of the three great coining metals which 
came into use. Silver is originally as widespread as 
gold, occurring in vearly all the yoleanie rocks, and 
some of the Primary ones. In the Silver Reef district 
of Utah it is found in sedimentary sandstone, though 
this appears to have undergone some change from 
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voleanie¢ action. 


But gold remains unaltered by the | 
action of the elements, and is often carried away long | 
distances from its original place of occurrence by the | 
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were gold, not silver; whereupon Spain, in 1546, and 
before the wealth of the silver mines of Potosi was 
known, raised the legal value of gold to 134, and, as 


breaking down of the rocks which contain it and their | Spain then monopolized the supplies of the precious 


formation anew elsewhere, either as other rocks, or as | metals, the rest of the world was obliged to 


‘**placers”’ of gravel or sand, containing gold easily 
washed out by hand or with rude appliances. 
on the contrary, is only to be found in the rocks where 
it originally occurs. When these are broken down or | 
worn away, the silver is either driven into new mineral 
combinations, or, more commonly, dissipated and lost. 
Hence silver is only to be obtained by subterranean 
mining, and demands the aid of capital and associated 
labor. The greater rapidity with which gold can be | 
obtained has often influenced the legal relation of | 
value between these two metals, and its bearing upon 
prices, commerce, and civilization. 

Cost of Production.—In nearly all silver ores there | 
is some gold, and in nearly all gold ores some silver. | 
In the £70,000,000 [$340,200,000] worth of metal | 
produced from the Comstock lode of Nevada, nearly 
one-half in value consisted of gold. For this and other | 
reasons it is impossible to determine the general aver- 
age cost of producing gold and silver from all the 
mines during any reasonably long period of time. If | 
recent statistics are to be trusted, both metals are pro- | 
duced on the average at a loss. Such is alleged to 
have been the case in California, Australia, and Ne- 
vada,* countries whose combined product has equalled 
in value nearly £600,000,000 [$2,916,000,000]. 

Value.—In some ancient states the value of silver 
appears to have been superior to that of gold.2 
Agatharchides informs us that such was the ease in 
ancient Arabia ; and Tacitus says the same of ancient 
Germany. Strabo alleges that the ratio of value in a 
country bordering that of the Sabseans was at one 
time one gold to two silver; and so late as the 17th 
century silver and gold were valued equally in Japan.* 

oing back to a remote antiquity, silver appears to 
have been everywhere equal in value to gold until the 
silver mines showed signs of exhaustion, when, as the 
principal coins were of copper and silver, and prices 
were commonly expressed in these coins, the threatened 
decrease of money was probably averted and a profit 
secured for the state by raising the legal value of gold 
coins. In Greece, in the time of Herodotus (ef, iii. 
95), gold was 13 times the value of silver, at which 
ratio it appears to have stood for a long period. 

When the Romans acquired the placer mines of Pan- 
nonia, Dacia, Spain, Gaul, ete., they made their 
principal coins of gold; and at a later period, when 
the supplies of this metal fell off, they raised the legal 
value of silver coins to one-tenth that of gold ones of 
like weight and fineness. This ratio was afterwards 
changed to 11, and still later to 12 silver for 1 gold. 
In the Arabian states of the 7th century the ratio was 
about 64 for 1; yet in France at the same time it was 
10 for 1; in England during the 12th century it was 
9 for 1; in France during the 14th century certain sil- 
_ ver and gold coins of like weight bore the same value, 

hence the ratio was 1 for 1; in Castile and Leon in 
1454-74 it was 74 for 1. Speaking broadly, between 
the rise of Mohammedanism and the opening of the 
silver mines of America the value of silver compared 
with gold gradually rose. It is evident that there were 
two lines of ratios, the one having an Indo-Arabie, the 
other a Romano-Germanic origin, and that the conflict 
of ratios—which only ceased when America was dis- 
covered and a great coinage of the precious metals 
occurred in Spain—gave rise to many of those other- 
wise inexplicable lowerings of coins, of one or the 
other metal, which characterize this period. 


In Spain, by the edict of Medina (1497), the ratio |b 
was 10}. When America was plundered the first fruits | fi 


1 DelMar, Hist. Prec, Metals, chap. xxxi. 

2 Boeckh, Political Economy of the Athenians, 

’Sir Edward J, Reed, Japan, chap. xviii. ; 
m, chap. Xx. 
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in her valuation. During the following century Portu- 
gal obtained such immense quantities of gold from the 
East Indies, Japan and Brazil that the value of her 
imports of this metal exceeded £3,000,000 [$14,580,- 
000] a year, whilst those of Spain had dwindled to 
£500,000 [$2,430,000] in gold, and had only increased 
to £2,500,000 [$12,150,000] in silver. Portugal now 
governed the ratio, and in 1688 raised the value of gold 
to 16 times that of silver. Except during a brief period 
of forty years, this ratio has ever since been maintained 
in Spanish and British America and the United States. 
A century later the spoils of the Orient were ex- 
hausted, the Brazilian placers began to decline, and 
Portugal lost her importance. Spain thus again got 
control of the ratio, and, as her colonial produce was 
chiefly silver, she raised its value in 1775 from one- 
sixteenth to one-fifteenth and a half that of gold for 
the Peninsula, permitting it to remain at one-sixteenth 
in the colonies. France, whose previous ratio (that 
of 1726) was 144, adopted the Spanish ratio of 154 in 
1785, and has adhered to it ever since. These three 
historical ratios, and the bearing of each upon the 
others, have influenced all legislation on the subject, 
and, where there was no legislation, have governed the 
bullion markets for more than two centuries. 

Meanwhile an economical school arose which, while 
conceding it to be necessary that the state should fabri- 
cate coins, denied it the right to limit the number of | 
coins, or to exact payment (seigniorage) for coinage. 
This school found expression in the Act 18 Charles IJ. 
(1666), which permitted private persons to have coined 
for them an unlimited quantity of gold or silver, at the 
public mint, free of charge. Similar Acts were passed 
in Holland, France and other countries. But the 
crown retained the right to regulate the nominal value 
of gold and silver coins, the exercise of which has had 
the greatest influence on the relative market value of 
those metals. 

To check abuses of this prerogative the economical 
school next directed its efforts towards the adoption of 
one in place of two metals for full legal tender coins. 
The principal advocates of this change during the last 
century were Dutot (1739) and Desrotours (1790), and 
during the present one Lord Liverpool (1808), De 
Quincey (1849), and Chevalier (1856). The policy thus 
advocated was practically adopted in Hallan and 
England during the 18th century, and by the latter 
definitively in 1816. It was accepted by the Monetary 
Conference assembled at Paris June 20, 1867, and by 
the Commercial Convention at Berlin, October 20, 1868. 
In 1871 it was practically, though not definitively 
adopted by Germany, and since that date by severa 
smaller states, including distant Japan. In France 
(1874) and the United States (1873-78) the poliey pur- 
sued has been a waiting one. Full legal tender silver 
coins continue to be employed for money, but the state 
has ceased to coin silver on private account. Either 
Germany, France or the United States may, by simple 
enactment, and without recoinage or change of coins, 
return to the ‘‘ bimetallic’? basis of money. 

The closure of the mints of all important: 
countries to silver, while they have remained open to 
the free coinage of gold at a fixed valuation, has en- 
hanced the purchasing power of gold, comp with — 
either silver or other commodities, about o 
The price of uncoined silver being err 
gold, this phenomenon appears as a “ fall o 
y which term it is commonly known. — 
all, its causes, consequences and remedies, 
Xl ews Cates eof es 

‘oduction.—In the princi 
the United States, a Ch and Peru—n 
free, and there are no official returns of the pro 
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which is therefore mere matter of conjecture. In the 
United States it is the custom to value sjlver bullion 
at one-sixteenth that of gold. This unduly swells the 
value of the conjectural product of that country more 
than one-fourth (see Report of the United States 
Monetary Commission of 1876, Appendix, pp. 1-66). 
From a careful consideration of the bullion movement, 
the total annual product of silver throughout the world 
at the present time is estimated at between 50 and 60 


million ounces, at which figure it has remained steady, 


upwards of ten years. 

Consumption in the Arts.—Direct inquiries as to the 
quantity of silver used in the arts have met with little 
success, and the statistics so obtained are defective. 
But the total production of silver in the Western 
World, from the discovery of America to the present 
time, has been, in value, about 1400 million pounds 
sterling | sareagrampenD of which about 300 million 
pounds [e2.d58 000,000 | remain in coins. Consequently 
1100 millions [$5,346,000,000], or nearly four-fifths, 
have been consumed in the arts, lost, ete., or exporte 
to Asia. There are estimated to be about 50 or 60 
million pounds sterling [$243,000,000 or $291,600,000] 
worth of silver coins in Tndia,? and some trifling amounts 
each in China, Japan, Persia, ete. On the whole it 
appears quite safe to estimate the average annual con- 
sumption of silver in the arts and through wear, tear 
and loss as fully equalled to three-fourths of the pro- 
duction. Lowe in 1822 estimated it at two-thirds. 
Silver is principally used for plate and jewelry; it is 
also consumed in photography, and in numerous chem- 
ical preparations, such as lunar caustic, indelible ink, 
hair dyes, fulminating powder, ete. (A. DE. ) 

SILVERIUS, the successor of Pope Agapetus L., 
was a legitimate son of Pope Hormisdas, born before 
his father entered the priesthood. He was consecra- 

on June 8, 536, having purchased his elevation to 
the see of St. Peter from the Gothic king Theodotus. 
Six months afterwards (Dec. 9) he was one of those 
_ who admitted Belisarius into the city. He opposed 
the restoration of the patriarch Anthimus, whom 
rere had deposed and thus brought upon him- 
self the hatred of Theodora, who desired to see ages 
lius made pope. He was deposed accordingly by 
isarius in March, 537, on a charge (not improb- 
ably well founded) of treasonable correspondence 
with the Goths, and degraded to the rank of a simple 
monk. He found his way to Constantinople, and Jus- 
tinian, who entertained his complaint, sent him back 
to Rome, but Vigilius was ultimately able to banish 
his rival to Pandataria, where the rest of his life was 
spent in obscurity. The date of his death is unknown. 
SILVESTER L., bishop of Rome from January, 
314, to December, 335, succeeded Melchiades and was 
followed by Marcus. The accounts of his papacy pre- 
served in the Liber pontificalis (7th or 8th century) 
and in Anastasius are little else than a record of the 
gifs said to have been conferred on the Roman Church 
y Constantine the Great. He was represented at the 
council of Nice, and is said to have held a council at 
Rome to condemn the heresies of Arius and others.. 
The story of his having baptized Constantine is pure 
fiction, as almost contemporary evidence shows the em- 
peror to have recieved this rite near Nicomedia at 
the hands of Eusebius, bishop of that city, Accordin 
to Déllinger, the entire legend, with all its details o 
ne leprosy and the proposed bath of blood, cannot 
have been composed later than the close of the 5th cen- 
tury, while it is certainly alluded to =! Gregory of 
Tours (0b. 594) and Bebe. The so-called Donation of 
ntine was long ago shown to be spurious, but 
the document is of very considerable antiquity and, in 
Déllinger’s opinion, was forged in Rome between 752 
and 777. It was certainly known to Pope Hadrian in 
7 was inserted in the false decretals towards the 
middle of the next century. 
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SILVESTER IL, pope from 999 till 1003, and pre- 
viously famous under his Christian name of Gerbert, 
first as a teacher and afterwards as archbishop succes- 
ively of Rheims and Ravenna, was an Aquitanian by 
birth, and was educated from his boyhood at the abbey 
of St. Gerold in Aurillac. Here he seems to have had 
Gerald for his abbot and Raymond for his instructor, 
both of whom were among the most trusted correspon- 
dents of his later life. From Aurillac, while yet a 
young man (adolescens), he was carried off to the 
Spanish march by ‘* Borrell, duke of Hither Spain ”’ 
for the sake of prosecuting his studies in a district 
where learning, at that time, flourished more luxuri- 
antly than in Aquitania. Borrell entrusted his young 
protegé to the care of a certain bishop Hatto, under 
whose instruction Gerbert made great progress in 
mathematics. In this duke we may certainly recog- 
nize Borel, who, according to the Spanish chroniclers, 
was count of Barcelona from 967 to 993, while the 
bishop may probably be identified with Hatto, bishop 
ich or Ausona from ¢. 960 to 971 or 972. In con» 
pany with his two patrons Gerbert visited Rome, 
where the pope, hearing of the young student’s pro- 
ficiency in music and astronomy, induced him to re- 
main in Italy, and before long introduced him to the 
emperor Otto I. A papal diploma, still extant, shows 
that Count Borel and Bishop Octo or Otho of Ausona 
were at Rome in January, 971, and, as all the other in- 
dications point to a corresponding year, enables us to 
fix the chronology of Gerbert’s later life. 

hen brought before the emperor, Gerbert ad- 
mitted his skill in all branches of the quadrivium, but 
lamented his comparative ignorance of logic. Eager 
to supply this dabeiad he seized the opportunity of 
following Lothaire’s ambassador Garamnus, arch- 
deacon of Rheims, to this city, for the sake of study- 
ing under so famous a dialectician in the episcopal 
schools which were then (c¢. 972?) rising into reputa- 
tion under the care of Archbishop Adalbero (969-989). 
So promising a scholar soon attracted the attention of 
Adalbero himself, and Gerbert was speedily invited to 
exchange his position of learner for that of teacher. 
At Rheims he seems to have studied and lectured for 
many years, having amongst his pupils, now or at a 
later time, Huch apet’s son Robert, afterwards king 
of France, and Richer, to whose history we owe almost 
every detail of his master’s early life. According to 
this writer Gerbert’s fame began to spread over West- 
ern Europe, throughout Gaul, Germany, and Italy, 
till it roused the envy of a rival teacher, Otrie of Sax- 
ony, in whom we may doubtless recognize Octricus of 
Magdeburg, the favorite scholar of Otto L, and, in 
earlier days, the instructor of St. Adalbert, the apostle 
of the Bohemians. tric, suspecting that Gerbert. 
erred in his classification of the sciences, sent one of his 
own pupils to Rheims to take notes of his lectures, 
and, finding his suspicions correct, accused him of his 
error before Otto I]. The emperor, to whom Gerbert 
was well known, appointed a time for the two philos- 
ophers to argue before him ; and Richer has left a 
long account of this dialectical tournament at Ravenna 
which lasted out a whole day and was only terminated 
towards evening at the imperial bidding. The date 
of this controversy seems to have been about Christ- 
mas, 980, and it was probably followed almost immedi- 
ately by Otrie’s death, October 1, 981. 

It must have been about this time (c. 982) that Ger- 
bert received the great ee Bobbio from the em- — 
peror. That it was Otto I1., and not, as formerly. 
supposed, Otto I, who gave him this benefice, seems 
evident from a diploma quoted by Mabillon (Annales, 
iv. 121). Richer, however, makes no mention of this 
event; and it is only from allusions in Gerbert’s let- 
ters that we learn how the new abbot’s attempts to en- 
force his dues waked a spirit of discontent which at 
last drove him in November, 983, to take refuge with 
his old patron Adalbero. It was to no purpose that 
he appealed to the emperor and empress for restitu- 
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tion or redress; and it was perhaps the hope of ex- 
torting his reappointment to Bobbio, as a reward for 
his services to the imperial cause, that changed the 
studious scholar of Rheims into the wily secretary of 
Adalbero. It was a time of great moment In the his- 
tory of Western Europe. Otto I. died in December, 
983, leaving the empire to his infant heir, Otto IIL. 
Lothaire claimed the guardianship, and attempted to 
make use of his position to serve his own purposes In 
Lorraine, which would in all probability have been lost 
to the empire had it not been for the indefatigable 
efforts of Adalbero and Gerbert. _ Into the obscure de- 
tails of the succeeding years, as they have to be pieced 
together from the letters of Gerbert and the hints of 
Richer or the later annalists, there is no need to enter 
here. Gerbert’s policy is to be identified with that of 
his metropolitan, and was strongly influenced by grat- 
itude for the benefits that he had received from both 
the elder Ottos. 

According to M. Olleris’s arrangement of the letters, 
Gerbert was at Mantua and Rome in 985. Then fol- 
lowed the death of Lothaire (2d March, 986) and of 
Louis V., the last Carolingian king, in May, 987. 
Later on in the same year Adalbero crowned Hugh 
Capet (1st June) and his son Robert (25th December). 
Such was the power of Adalbero and Gerbert in those 
days that it was said their influence alone sufficed to 
make and unmake kings. The archbishop died 23d 
January, 989, having, according to his secretary’s ac- 
count, designated Gerbert his successor before his de- 
cease. Notwithstanding this, the influence of the 
empress Theophania secured the sae for 
Arnulf, a bastard son of Lothaire. e new prelate 
took the oath of fealty to Hugh Capet and persuaded 
Gerbert to remain with him. When Charles of Lor- 
raine, Arnulf’s uncle, and the illegitimate son of Louis 
D’Outremer, surprised Rheims in the autumn of the 
same year, Gerbert fell into his hands and for a time 
continued to serve Arnulf, who had now gone over to 
his uncle’s side. He had, however, returned to his 
allegiance to the house of Capet before the fall of 
Laon placed both Arnulf and Charles at the mercy of 
the French king (c. 30th March, 991). Then followed 
the council of St. Basle, near Rheims, at which Ar- 
nulf confessed his treason and was degraded from his 
office (17th June, 991). In return for his services 
Gerbert was elected to succeed the deposed bishop. 

The episcopate of the new metropolitan was marked 
by a vigor and activity that were felt not merely in his 
own diocese but as far as Tours, Orleans, and Paris. 
Meanwhile the friends of Arnulf appealed to Rome, 
anda ones legate was sent to investigate the question. 
As yet Hugh Capet maintained the cause of his nomi- 
nee and forbade the prelates of his kingdom to be 
present at the council of Mouzon, near Sedan (June 
2, 995). Notwithstanding this prohibition Gerhert 
appeared in his own behalf. The events of the next 
few years are somewhat obscure. Council scems to 
have followed council, but with uncertain results. At 
last Hugh Capet died in 996, and, shortly after, his 
son Robert married Bertha, the widow of Odo, count 
of Blois. The pope condemned this marriage as adul- 
terous; and Abbo of Fleury, who visited Rome shortly 
after Gregory Y.’s accession, is said to have procure 
the restoration of Arnulf at the new pontiff’s demand. 
We may surmise that Gerbert left France towards the 
end of 995, as he was present at Otto III.’s coronation, 
May 21, 996. Somewhat later he became Otto’s in- 
structor in arithmetic, and had been appointed arch- 
bishop of Ravenna before May, 998. LHarly in the 
next year he was elected pope (April, 999), and took 
the title of Silvester IT. yy this capacity Gerbert 
showed the same energy that had characterized his 
former life. He is generally credited with having fos- 
tered the splendid vision of a restored empire that now 
began to the imagination of the young emperor, 
who is said to have confirmed the papal claims to eight 
counties in the Ancona march. Witing in the name 
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| of the desolate church at Jerusalem he called upon the 
warriors of Christendom to arm themselves in defence 
of the Holy City, once ‘‘the light of the world,” but 
now fallen so low. Thus he sounds the first truampet- 

eall of the crusades, though almost a century was to 
ass away before his note was repeated by Peter the 
Hermit and Urban IT.? 

Nor did Silvester IT. confine himself to plans on a 
large scale. He is also found confirming his old rival 
Arnulf in the see of Rheims; summoning Adalbero 
or Azelmus of Laon to Rome to answer for his crimes; 
judging between the archbishop of Mainz and the 

ishop of Hildesheim; besieging the revolted town of 
Cesena ; flinging the count of Angouléme into prison 
for an offence against a bishop; confirming the privi- 
leges of Fulda abbey; granting charters to bishoprics 
far away on the Spanish mark ; and, on the eastern 
borders of the empire, erecting Prague as the seat of 
an archbishopric for the Slavs. More remarkable than 
all his other acts is his letter to St. Stephen, king of 
Hungary, to whom he sent a golden crown, and whose 
kingdom he accepted as a fief of the Holy See. It 
must, however, be remarked that the genuineness of 
this letter, in which Gerbert to some extent fore- 
shadows the temporal claims of Hildebrand and Inno- 
cent III., has been hotly contested, and that the 
original document has long been lost. All Gerbert’s 
dreams for the advancement of church and empire 


d|self as God?” Gerbert-proceeds to argue that the 


were cut short by the death of Otto IIL, 4th Febru- 
ary, 1002; and this event was followed a year later b 
the death of the et himself, which took place 12t 
May, 1003. His body was buried in the church of St. 
J ox Lateran, where his tomb and inseription are yet 
to be seen. 


A few words must be devoted to Silvester II. as regards 
his attitude to the Church of Rome and the learning of his 
age. He has left us two detailed accounts of the proceed- 
ings of the council of St. Basle; and, despite his reticence, it 
is impossible to doubt that he was the moving spirit in Ar- 
nulf’s deposition. On the whole it may be said that his 
position in this question as to the rights of the Poe see 
over foreign metropolitans resembled that of his great 
predecessor Hinemar, to whose authority he constantly ap- 
peals. But it is useless to seek in his writings for any defi- 
nition of the relationship of these powers laid down with 
logical. precision. He is rather the praeticed debater who 
will admit his opponent’s principles for the moment when 
he sees his way to moulding them to his own Led joie than 
the philosophical statesman who has formulated a ony 
from whose terms he will not move. Roughly sketched, 
his argument is as follows: Rome is indeed to be honored 
as the mother of churches; nor would Gerbert oppose her 
judgments except in two cases—(1) where she enjoins some- 
thing that is contrary to the decrees of a universal council, 
such as that of Nice, or (2) where, after having been once 
appealed to in a matter of ecclesiastical discipline and hay- 
ing refused to give a plain and speedy decision, she should, 
at a later date, attempt to call in question the provisions of 
the metropolitan synod called to remedy the effects of her 
negligence. The decisions of a Gregory or a Leo the Great, 
of a Gelasius or an Innocent, prelates of holy life and un- 
equalled wisdom, are accepted by the universal church ; 
for, coming from such men, they cannot but be good. But 
who could recognize in the cruel and lustful popes of later 
days—in John XII. or Boniface VIL., “monsters, as they 
were, of more than human iniquity,”—anything else than 
“ Antichrist sitting in the temple of God and showing him- 
councils admitted the right of metropolitan synods to de- 
pose unworthy bishops, but contends that, even if an appeal 
to Rome were nécessary, that appeal had been made a year 
before without effect. This last clause pre: us to find 
him shifting his position still further at the council of Cau- 
sey, where he advances the proposition that John XVI. 
represented at St. Basle by his legate Seguin, arc’ 
Sens, and that, owing to this, the decrees of 
council had received the papal sanction. fi 
tone of his later letter to the same archbisho 
contends from historical evidence that the pe 
is not infallible, and encourages his brother prel 
fear excommunication in a righteous cause, i 

bre. 


- | 
in i 
1 This letter, even if spurious as now suspected, i f tl 
llth-century Leyden MS., and is, therefore, anterior ‘ 
crusade. = =? 


to 
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the power even of the successor of Peter “to separate an 
innocent priest from the love of Christ.” 

Besides being the most distinguished statesman Gerbert 
was also the most accomplished scholar of his age. But in 
this aspect he is rather to be regarded as the diligent ex- 
positor of other men’s views than as an original thinker. 
Except as regards philosophical and religious speculation, 
his writings show a range of interest and knowledge quite 
unparalleled in that generation. His pupil Richer has left 
us a detailed account of his system of teaching at Rheims. 
So far as the trivium is concerned, his text-books were 
Victorinus’s translation of Porphyry’s Isagoge, Aristotle’s 
Categories, and Cicero's Topics with Manlius’s Commentaries. 
From dialectics he urged his pupils to the study of rhet- 
oric; but, recognizing the necessity of a large vocabulary, 
he accustomed them to read the Latin poets with care. 
Virgil, Statins, Terence, Juvenal, Horace, Persius, and 
Lucan are specially named as entering into a course of 
training which was rendered more stimulating by a free 
use of open discussion. More remarkable still were his 
methods of teaching the quadrivium. To assist his lectures 
on astronomy he constructed elaborate globes of the terres- 
trial and celestial spheres, on which the course of the planets 
was marked ; for facilitating arithmetical and perhaps geo- 
metrical processes he constructed an abacus with twenty- 
seven divisions and a thousand counters of horn. A 
younger contemporary speaks of his having made a won- 
derful clock or sun-dial at Magdeburg; and we know from 
his letters that Gerbert was accustomed to exchange his 
globes for MSS. of those classical authors that his own 
library did not contain. More extraordinary still was his 
knowledge of music—an accomplishment which seems to 
have been his earliest recommendation to Otto I. Probably 
he was beyond his age in this science, for we read of Ga- 
ramnus, his first tutor at Rheims, whom he attempted to 
ground in this subject: “ Artis difficultate victus, a musica 
rejectus est.” Gerbert’s letters contain more than one allu- 
sion to organs which he seems to have constructed, and 
William of Malmesbury has preserved an account of a won- 
derful musical instrument still to be seen in his days at 
Rheims, which, so far as the English chronicler’s words can 
be made out, seems to refer to an organ worked by steam. 
The same historian tells us that Gerbert borrowed from the 
Arabs (Saraceni) the abacus with ciphers (but see Nu- 
MERALS, vol. xvii. p. 642). Perhaps Gerbert’s chief claim 
to the remembrance of posterity is to be found in the care 
and expense with which he gathered together MSS. of the 
classical writers. His love for literature was a passion. In 
the turmoil of his later life he looked back with regret to 
his student days; and “for all his troubles philosophy was 
his only cure.” Everywhere—at Rome, at Treves, at Mou- 
tier-en-Der, at Gerona in Spain, at Barcelona—he had 
friends or agents to procure him copies of the great Latin 
writers for Bobbio or Rheims. To the abbot of Tours he 
writes that he is “laboring assiduously to form a library,” 
and “throughout Italy, Germany, and Lorraine (Belgica) 
is spending vast sums of money in the acquisition of MSS.” 
It is noteworthy, however, that Gerbert never writes for a 
eopy of one of the Christian fathers, his aim being, seem- 
ingly, to preserve the fragments of a fast-perishing secular 
Latin literature. It is equally remarkable that, despite his 
residence on the Spanish mark, he shows no token of a 
knowledge of Arabic, a fact which is perhaps sufficient to 
overthrow the statement of his younger contemporary Ad- 
hemaras to his having studied at Cordova. There is hardly 
a le to be found in his writings of any acquaintance with 

So remarkable a character as that of Gerbert left its mark 


on the age, and fables soon began to cluster round his name. | U tan 1 
/the numerous valleys and ravines which intersect it, 


Towards the end of the 11th century Cardinal Benno, the 
opponent of Hildebrand, is said to have made him the first 
of a long line of magician popes. Orderic Vitalis improves 
this legend by details of an interview with the devil, who 
prophesied Gerbert’s threefold elevation in the famous line 
that Gerbert’s contemporaries attributed to the pope him- 


self: 
Transit in R. Gerbertus in R. post papa vigens R. 


A few years later William of Malmesbury adds a love ad- 
venture at Cordova, a compact with the devil, the story of 
a speaking statue that foretold Gerbert’s death at Jerusalem 
—a prophecy fulfilled, somewhat as in the case of Henry 
IV. of England, by his dying in the Jerusalem church of 
“ant that imaginative story of the statue with the 
legend “Strike here,” which, after having found its way 
into the Gesta Romanorum, has of late been revived in the 
Earthly Paradise. '. 


Gerbert’s extant works may be divided into five classes. (a) A 
collection of letters, some 230 in number. These are to be found 
_ for the most part in an llth century MS. at Leyden. Other im- 


* 
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portant MSS. are those of the Barberini Library at Rome (late 16th 
century), of Middlehill (17th century), and of St. Peter’s abbey, 
Salzburg. With the letters may be grouped the papal decrees of 
Gerbert when Silvester II. (b) The Acta Concilii Remensis ad 


Sanctum Basolum, a detailed account of the proceedings and dis- 
courses at the great council of St. Basle; a shorter account of his 
apologetic speeches at the councils of Mouzon and Causey ; and 


drafts of the deerees of two or three other councils or imperial 
constitutions promulgated when he was archbishop of Ravenna 
or pope. The important works on the three above-mentioned 
councils are to be found in the llth century Leyden MS. just 
alluded to. (¢) Gerbert’s theological works comprise a Sermo de 
Informatione Episcoporum and a treatise entitled De Corpore et San- 
uine Domini, both of very doubtful authenticity. (d) Of his phi- 
osophical works we only have one, Libellus de Rationali et Ratione 
uti, written at the request of Otto III. and preserved in an llth 
century MS. at Paris. (e) His iuatheniationt works consist of a 
Reguia de Abaco Computi, of which a 12th-century MS. is to be 
found at the Vatican; and a Libellus de Numerorum Divisione (11th 
and 12th century MSS. at Rome, Montpellier, and Paris), dedi- 
cated to his friend and correspondent Constantine of Fleury. A 
long treatise on geometry, attributed to Gerbert, is of somewhat 
doubtful authenticity. To these may be added a very short dis- 
quisition on the same subject addressed to Adalbold, and a simi- 
lar one, on one of his own spheres, addressed to Constantine, 
abbot of Micy. All the writings of Gerbert are collected in the 
edition of M. Olleris. (Raa) 


SILVESTER IIT. When Boniface IX. was driven 
from Rome early in January, 1044, John, bishop of 
Sabina, was elected in his stead and took the title of 
Silvester IIT. Within three months Boniface returned 
and expelled his rival. Nearly three years later (De- 
cember, 1046) the council of Sutri deprived him of’ his 
bishopric and priesthood. He was then sent to a 


monastery, where he seems to have died. 
SIMANCAS, a walled town of Spain, 8} miles 


southwest from Valladolid, on the road to Zamora, is 


situated on the Pisuerga, here crossed by a fine bridge 
of seventeen arches. The population within the mu- 
nicipal boundaries was 1258 in 1885. In the north- 
western angle of the town stands the Archivo General 
del Reino, originally a fortified castle, to which the 
national archives of Spain were removed in 1563 (the 
suggestion was due to Ximenez). The extensive archi- 
tectural alterations and repairs which were necessary 
were made under the direction of Herrera, Berruguete 
and Mora, and the arrangement of the papers was en- 
trusted to Diego de Ayala. They now occupy forty-six 
rooms and are arranged in upwards of 80,000 bundles 
(30,000,000 documents), including important private 
as well as state papers, ambassadors’ correspondence, 
and the like. The archives of the Indies, originally 
lodged here, were transferred in the 18th century to 
the Lonja of Seville. Permission to consult the docu- 
ments at Simancas can now be readily obtained. 
SIMBIRSK, a government of eastern Russia, on 
the right bank of the middle Volga, with Kazafi on 
the N., Samara on the E., Saratoff on the S., and 
Penza and Nijni-Novgorod on the W., has an area 
of 19,110 square miles, and a population (1882) of 
1,471,164. Tt is oecupied by the eastern parts of the 
great central plateau of middle Russia, which slowly 
rises towards the south, and gently slopes in the nort 
towards the great Oka depression of the middle Volga, 
Its higher parts range from 750 to 1000 feet above the 
sea, and form the Zheguleff range of hills, which com- 
pel the Volga to make its great bend at Samara; while 


and are excavated to a depth of 700 to 800 feet, give 
uite a hilly aspect to several parts of it, especially in 

the east, where it descends with abrupt crags towards 
the broad valley of the Volga. In the west a broad 
depression, traversed by numerous rivers and streams, 

éxtends along the left bank of the Sura. All geolog- 
ical formations, from the Carboniferous upwards, are 
met with in Simbirsk. The Volga flows for 300 miles: 
along the eastern boundary, separating Simbirsk from 
Samara. The shallow Sviyaga rises in the Samars- 
kaya Luka Hills and flows parallel to the Volga, at a 
distance of 2 to 20 miles, but in an opposite direction. 

The Sura, also flowing northwards, waters the western 
part of Simbirsk; it is navigable for more than 270 
miles, and, as it is free from ice earlier than the Volga 
and flows towards central Russia, goods are sometimes 
transported by land to the Sura to be shipped on it 
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when speedy transport is desired. 
the Barysh, Alatyr (100 miles), Piyana, and others— 
are not navigable. The Usa (80 he, and the Syzrai 
(100 miles) flow east and join the Volga below the 
Samara bend. A few lakes and marshes are met with 
in the west of the government. The forests, although 
rapidly disappearing, still cover 3,894,800 acres, while 
of the remainder 5,930,600 acres are arable, 1,150,800 
acres prairie and pasture land, and 605,600 acres, Wn- 
cultivable. In the north excellent forests of timber 
cover large areas, but in the south they are rare. The 
climate is severe, and the extremes are great. At 
Simbirsk the average temperature is 38.7°, but the 
thermometer sometimes reaches 114° F., and frosts of 
—47° F. are not uncommon; the average rain and 
snow fall is only 17.6 inches. South of the Samara 
Hills the climate is much less severe, and gardening, 
which is prosecuted with great difficulty in the north, 
flourishes there. 


The population, which was but 1,192,510 in 1867, had 
reached 1,471,164 in 1882, of whom only 100,740 lived in 
towns. The greater number (about two-thirds) are Great 
Russians, the remainder being Mordvinians (13 per cent.), 
Tchuvashes (9.3 per cent.), and Tartars (8.3 per cent.), with 
about 1000 Jews. The Mordvinians are chiefly settled in 
the northwest, in Ardatoff and Alatyr (40 and 26 per cent. 
of population), and on the Volga in Senghilei; the Tchu- 
vashes make about one-third of the population of the dis- 
tricts of Buinsk and Kurmysh, contiguous to Kazafi; the 
Tartars constitute about 35 per cent. in Buinsk and 18 per 
cent. in Senghilei. Only the Tartars (about 100,000) are 
Mohammedans, the remainder being Greek-Orthodox or 

' Dissenters. As in other Volga governments, the villages in 
Simbirsk are mostly large, many of them having from 3000 
to 5000 inhabitants. Agriculture, favored by a fertile soil, 
is the chief occupation, grain being exported or manufact- 
ured into spirit. Linseed and hempseed are cultivated for 
exportation, as also kitchen-garden produce and some fruit. 
Bee-keeping is a favorite and remunerative occupation with 
Mordvinians, and fishing (sturgeon) is carried on in the 
Volgaand the Sura. The timber-trade in the north and the 
shipbuilding on the Sura are considerable sources of wealth ; 
wooden sledges and wheels are made and exported, as well 
as bags of lime-tree bast,—the last-named industry giving 
occupation to whole villages. Other petty trades, also car- 
ried on in conjunction with agriculture, are the manufact- 
ure of felts and felt hats, linen stuffs (especially among 
the Mordvinians), cottons, boots, and small metal wares. A 
characteristic feature of Simbirsk is the trade in wooden 
vessels, which are exported to Vyatka, Perm, Orenburg, 
Samara, and the Don, and there exchanged for cat, squirrel 
and hare skins. Flour mills are numerous. Watered by 
the Volga and Sura, and moreover traversed in its southern 
portion by the railway connecting Orenburg and Samara 
with Penza and Ryazafi, by Batraki and Syzrafi, the gov- 
ernnrent has an active trade. Its exports, however, are 
much below those of Samara and Saratoff. Batraki and 
Syzraii are important centres of traffic, the aggregate 
amount of merchandise entered and cleared by rail and 
boat being respectively 2,435,000 and 2,000,000 ewts. (timber 
not included), The chief ports of lading on the Surasare 
Alatyr, Promzino-Gorodische, and Berezniki, each with ex- 
ports valued at about 750,000 roubles [$364,500]. Corn, 
linseed, woollen stuffs, timber, potash, and wooden wares 
are the principal articles of trade. 

Simbirsk is very backward as regards education. There 
were in 1882 only 462 schools (17,795 boys and 2663 girls) 
and 8 secondary schools (497 male and 516 female pupils). 

The government is divided into eight districts, the chief 
towns of which, with their populations in 1880, are—Sim- 
birsk (36,600), Alatyr (15,000), Ardatoff (4740), Buinsk 
(4130), Karsufi (3740), Kurmysh (1930), Senghilei (3500), 
and Syzrafi (24,500). Kotyakoff (580), and Tagai (2400), 
have municipal institutions. The above-mentioned ports 
of lading are more important than most of the towns. 

The first Russian settlers made their appearance in the 
Simbirsk region in the 14th century, but did not extend 
east of the Sura. Not till two centuries later did they cross 
the Sura and the district begin to be peopled by refugees 
from Moscow. The Zheguleff Mountains in the south still 
continuing to be a place of refuge for the criminal and the 
persecuted, Simbirsk was founded in 1648, and a palisaded 
earthen wall was built, running southwest of the new town, 
with small forts extending to the Sura. The region thus 
protected was soon settled, and, as the Russian villages ad- 
vanced further south, Syzraii was founded, and a second line 
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Its tributaries— | of small forts, extending also towards the Sura, was erected. 


The colonizers settled rapidly, and the aboriginal Mordvyi- 


|mians soon adopted many of their customs, so as to lose 


their ethnographical individuality, especially within the 
last fifty years. Simbirsk received the name of an old Tar- 
tar settlement, Sinbir, situated 9 miles south of the present 
town, on the opposite bank of the Volga. 


SIMBIRSK, capital of the above government, is 
situated 576 miles east-southeast of Moscow, between 
the Volga and the Sviyaga, here separated by an isth- 
mus only 2 miles broad. The central part of Simbirsk 
—the Crown (Vyenets), containing the cathedral and 
the best houses—is built on a hill 560 feet above the 
Volga, whence there is a beautiful view over the low 
left bank of the river. Adjoining is the trading part 
of Simbirsk, while farther down on the slope, towards 
the Volga,are scattered the store-houses, the shops for 
the sale of stoneware and other merchandise brought by 
the steamers and boats, and the poorest suburbs of the 
city ; these last also occupy the western slope towards 
the Sviyaga. There are three suburbs on the left 
bank of the Volga, communication with them being 
maintained in summer by steamers. A great fire 
having destroyed nearly all the town in 1864, it has 
been again built on a new plan, still mostly of wood. 
The cathedral of St. Nicholas dates from 1712. The 
new one, that of the Trinity, was erected by the no- 
bility in commemoration of 1812. The old church of 
St. Nicholas on the Karamzin Square is architectur- 
ally pleasing. A public garden has been laid out on 
the top of the Vyenets Hill and another in the out- 
skirts of the city, while no fewer than three hundred 
private gardens, where fruits are grown for exporta- 
tion, are scattered throughout the town. The histo- 
rian Karamzin (born in 1766 in the vicinity of Sim- 
birsk) has a monument here, and a publie library 
bearing his name contains about 15,000 volumes. 
Gardening and fishing occupy many of the inhabitants. 
The trade is brisk, corn being the principal item, while 
next come potash, wool, fruits, wooden and 
manufactured produce. The Simbirsk fair, having a 
turnover of some 6 million roubles, still maintains its 
importance. The population (24,600 in 1867) was 
36,600 in 1880. . - 

SIMEON (jPY), second son of Jacob by Leah 
(Gen. xxix. 33). The tribe of Simeon, like that of 
Levi, was broken up at a very early period, under cir- 
cumstances of which we have some indication in Gen. 
xxxiv. and xlix. (see ISRAEL, vol. xiii. p. 411, and 
Levires). In Judges i. the Simeonites appear as 
sharing the conquests of Judah in the extreme south 
of Canaan, but there is no mention of them in this re- 
gion in 1 Sam. xxx., and the tribe is not named at all 
in the blessing of Moses. It reappears, however, in 
1 Chron. iv. 24-48 (cf. xii. 25), and is reckoned to the 
kingdom of Ephraim (2 Chron. xv. 9; xxxiy. 6). The 
Arabian wars of Simeon spoken of in 1 Chron. iv. have 
been connected by Hitzig and others with a suppose 
Israelite pee of Massa, which they find 
xxxi. 1, translating ‘* Lemuel, king of Massa,” 
paring Gen. xxy. 14 and Isa. xxi. 11 sg., wh 

er, 1t 1s quite gratuitous to sw an en 
the prophet from Israelites in pares Th 
a and the further development of Dy 

sraelites in Mecca) is fanciful; ef. Wellha 
legomena, Eng, tr., pp. 212 sg. The her 
book of Judith is made to be of the tribe 
but this book is quite unhistorical. a 
SIMEON or Durnam. See SyMEON. — 
SIMEON STYLITES. See Monacuts 
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SIMFEROPOL, the capital of the 
ment of Taurida, is situated in the go 
of the Crimea, on the Salghir (wh 
becomes dry), 900 miles from Moscow. 
admirable site on the northern slopes 
dagh, it has on the eastern side many 
dens, and is divided into two parts,— 
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well built in stone, and the Tartar, which consists of 
narrow and filthy streets peopled by Tartars and Jews. 
Although it has grown somewhat since the railway 
brought it into connection with the rest of the empire, 
it still remains a mere administrative centre, without 
either manufacturing or commercial importance. The 
population was 16,550 in 1866 and 29,030 in 1881. 

In the neighborhood stood the small fortress Napoli, 
erected by Skilur, the ruler of Taurida, some hundred years 
before the Christian era, which existed until the end of the 
3dcentury. Afterwards the Tartars had here their settle- 
ment Ak-metchet, which was in the 17th century the resi- 
dence of the chief military commander of the khan, and 
had the name of Sultan-serai. In 1736 it was taken and 
burnt by the Russians, and in 1784, after the conquest of 
Crimea by the Russians, it received its present name and 
became the capital of Taurida. 


SIMLA, a small district in the lieutenant-governor- 
ship of the Punjab, India, situated among the hills of 
the lower Himalayan system in 31° 6’ N. lat. and 77° 
11’ E. long. It consists of several detached plots of 
territory, together comprising an area of only 18 square 
miles. ‘The mountains of Simla and the surrounding 
native states compose the southern outliers of the great 
central chain of the eastern Himalayas. They descend 
in a gradual series from the main chain to the general 
level of the Punjab plain, forming a transverse south- 
westerly spur between the great basins of the Ganges 
and the Indus. A few miles northeast of Simla the 
spur divides into two main ridges, one following the 
line of the Sutlej in a northwesterly direction, and the 
other, crowned by the sanatorium of Simla, trending 
southeastwards, till it meets at right angles the moun- 
tains of the outer Himalayan system. South and east 
of Simla the hills between the Sutlej and the Tons 
centre in the great peak of Chor, 11,982 feet above 
the sea. Throughout all the hills forests of deo- 
dar abound, while rhododendrons clothe the 
slopes up to the limit of perpetual snow. The 
i Ne here are the Sutlej, Pabar,Giri Ganga, 

hambar, and Sarsa. The scenery of the immediate 
neighborhood of Simla is very grand and picturesque, 
presenting a series of magnificent views. The climate 
1s considered highly salubrious and admirably adapted 
to European constitutions ; the district has therefore 
been selected as the site of numerous sanatoria and 
cantonments. The average annual rainfall amounts 
to about 72 inches. 

The population of the district in 1881 was 42,945 (males 
27,593, females 15,352); Hindus numbered 32,428 Moham- 
medans 6935, and Christians 3353. Cultivation is widely 
carried on in all the lower valleys of the hills, and the fields 
are sown with maize, pulses, or millet for the autumn and 
with wheat for the spring harvest. Poppy, hemp, turmeric, 
ginger, and potatoes form the principal staples raised for 

exportation to the plains. The trade of the district centres 

mainly in the bazaars of Simla, which forms a considerable 
entrep6t for the produce of the hills. Another important 
trade-centre is the town of Rampur on the Sutlej, from 
which the great part of the shawl-wool (pashm) finds its way 
for exportation to British India. 
The acquisition of the patches of territory forming the 
dates from various times subsequent to the close of 
the Garkha War in 1815-16, which left the British in pos- 
session of the whole tract of hill-country from the Gogra 
_ to the Sutlej. Kumédun and Dehra Dun were annexed to 
the British dominions, but the rest, with the exception of a 
few localities retained as military posts and a portion sold 
to the raja of Patiala, was restored to the hill rajas, from 
whom it had been wrested by the Girkhas. Garhwal state 
became aan peli be eee ee) ravines, but ae 

remaining 1es amon e dependencies 0 

the Bantam nod are known eallatitesly as the Simla’ Hill 

States, under the superintendence of the deputy-commis- 

sioner of Simla, subordinate to the commissioner at AmbélA. 


SIMLA, the administrative headquarters of the 
district, and the summer capital of India, stands 


above c ; 
at an elevation of 7084 feet above sea level. Since the 
administration of Sir John Lawrence (1864) it has been 


the resort, d 
governors-ge 


a 


the hot weather, of the successive 


of India, with their secretaries and | 
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headquarters establishments. 
lation of 13,258. 

SIMMS, Wizu1am Girmore (1806-1870), an 
American poet, novelist, and historian, was born at 
Charleston, 8. C., April 17, 1806, of Scoto-Irish de- 
scent. His mother died during his infaney, and his 
father having failed in business, and joined Coffee’s 
brigade of mounted Indian fighters, which kept him 
in the Seminole country, young Simms was brought up 
by his grandmother, who gave him as good an educa- 
tion as her limited means would allow. He was clerk 
in a drug store for some years, and afterwards studied 
law, the bar of Charleston admitting him to practice 
in 1827, but he soon abandoned his profession for lit- 
erature. At the age of eight he wrote verses, and in 
his 19th year he produced a Monody on Gen. Charles 
Cotesworth Pinckney, Two years later, in 1827, 
Iyrical and Other Poems and Early Lays appeared ; 
and in 1828 he began journalism, editing with conspic- 
uous ability and partly owning the City Gazette—a 
paper opposed to the doctrine of nullification. The 
enterprise failed, and the editor devoted his attention 
entirely to letters, and in rapid succession published 
The Vision of Cortes, Cain, and other Poems (1829), 
The Tricolor, or Three Days of Blood in Paris tieaot 
and his strongest poem, Atalantis, a story of the sea 
(1832). Atalantis established his fame as an author, 
and Martin Faber, the story of a criminal, his first 
tale, written in the following year, was warmly received. 
From this time forward his writings became very 
abundant; a classified list is given below. Though 
sensational and full of excessive coloring, they are held 
in good repute in the Southern States. During the 
American Civil War Simms espoused the side of the 
Secessionists in a weekly newspaper, and suffered 
damage at the hands of the Federal troops when they 
entered Charleston. He held a seat in the State legis- 
lature for some years, and the university of Alabama 
conferred on him the degree of LL.D. He died at 
Charleston on 11th June, 1870. 


In addition to the works mentioned above, Simms pub- 
lished the following poetry : Southern Passages and Pictures, 
lyrical, sentimental, and descriptive poems, 1839; Donna 
Florida, 1843 ; Grouped Thoughts and Scattered Fancies, sonnets, 
1845; Areytos, or Songs of the South, 1846; Lays of the Palmetto, 
1848; The Eye and the Wing, 1848; The Cassique of Accabee, 
a Tale of Ashley River, with other pieces, 1849; The City of 
the Silent, 1850. To dramatic literature he contributed Nor- 
man Maurice, or the Man of the People ; Michael Bonham, or the 
Fall of the Alamo ; and astage adaptation of Timon of Athens, 
all of which have been acted with success. His revolutionary 
romances are—The Partisan, 1835; Mellichampe, 1836; Kath- 
erine Walton, or the Rebel of Dorchester, 1851; The Scout (ori- 
ginally The Kinsman), or the Black Riders of the Congaree, 1841 ; 
Woodcraft (originally named The Sword and the Distaff), and 
Eutaw, 1856. These tales describe social life at Charles- 
tou, and the action covers the whole revolutionary period, 
with faithful portraits of the political and military leaders 
of the time. Of border tales the list includes Guy Rivers, a 
Tale of Georgia, 1834; Richard Hurdis, 1838 ; Border Beagles, 
1840; Beauchampe, 1842; Helen Halsey, 1845; The Golden 
Christmas, 1852; and Charlemont, 1856. The historical ro- 
mances are The Yemassee, 1835, by far the greatest of his works, 
and dealing largely with Indian character and nature; 
Pelayo, 1838; Count Julien, 1845; The Damsel of Darien, 1845; 
The Lily and the Totem ; Vasconselos, 1857, which he wrote 
under the assumed name of “Frank Cooper”; and The 
Cassique of Kiawah, 1860. Other novels, belonging to the 
series of which Martin Faber was the first, and treating 
principally of domestic life and motive, are Carl Werner, 
1838; Confession of the Blind Heart, 1842; The Wigwam and 
the Cabin, a collection of short tales, 1845-46; Castle Dismal,” 
1845; and Marie de Berniere, 1853. Simms’s other writings 
comprise a History of South Carolina, 1840; South Carolina in 
the Revolution, 1854; A Geography of South Carolina; lives of 
Francis Marion, Capt. John Smith, The Chevalier Bayard and 
General Greene; The Ghost of my Husband, 1866; and War 
Poetry of the South—an edited volume,—1867. Simms was 
also a frequent contributor to the magazines and literary 
papers, six of which he founded and conducted. He wrote on 
agreat variety of subjects, and discussed with spirit and bold- 
ness the leading political, social, and literary topics of the 
day. In the discussion on slavery he upheld the views of 


In 1881 it had a popu- 
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the pro-slavery party. He edited the seven dramas ascribed | Tiibingen critics themselves could not deny the exist- 


to Shakespeare, with notes and an introduction to each play. 
In the capacity of lecturer and orator, he was in frequent 
request on public occasions. His principal orations are 
The Social Principle the True Secret of National Permanence, 
1842; The True Sources of American Independence, 1844; Self- 
Development, 1847 ; Poetry of the Practical ; The Battle of Fort 
Moultrie ; and The Moral Character of Hamlet. 

SIMON MAGUS. Inthe extant documents of the 
first three centuries we meet with Simon Magus in a 
threefold aspect: (1) as Samaritan Messiah attem pt- 
ing by the aid of Christianity to establish a new 
religion; (2) as founder of a school of Gnosties and as 
father of heresy ; (3) as a caricature of the ia 
Paul. The Tiibingen critics (Baur, Volkmar, Zeller, 
Lipsius, and until the year 1878 Hilgenfeld also) have 
tried to show that the oldest accounts are those in 
which Simon is represented in the last-named aspect ; 
they have accordingly denied his existence, maintain- 
ing that all the features attributed to him in the oldest 
sources are accounted for by the life and personality 
of Paul. In particular they would explain Simon’s 
visit to Rome by the apostle’s journey thither, and 
further would have it that the church tradition of 
Peter’s having gone to Rome arose solely out of the 
supposition that the great apostle who had withstood 
the Paul-Simon everywhere else must have followed 
up his victory in the capital of the world also. Accord- 
ing to this view; Simon Magus is an invention of the 
Jewish Christians, a distorted Paul, whom the church 
at large partly accepted as historical and partly cath- 
olicized, adding fresh touches to the picture of Binnot 
making him the father of all the heresies, the head of 
all the magi, a pseudo-Messiah, and so forth, but at 
last destroying the whole point of the story by adding 
that Peter and Paul had jointly overcome the magian 
in Rome. 

Were this view of the Tiibingen critics established, 
their whole conception of apostolic and post-apostolie 
times would also be proved ; it would have been made 
out (1) that legends of an anti-Pauline tendency form 
the basis of the tradition of the church; (2) that the 
Acts of the Apostles is a compromise and rests upon 
Jewish-Christian myths in part no longer understood ; 
(3) that the ecclesiastical tradition about Peter’s jour- 
neyings had its origin merely in those of Paul; and 
(4) there would be established an indisputable exam- 
ple of the production of biassed and fabricated history 
within primitive Christianity so remarkable that upon 
the ground of it alone we should be justified in simply 
regarding the greater part of the historical statements 
of the first two Christian centuries as deliberate inven- 
tions. 

But on no other point are the proofs of the Tii- 
bingen school weaker than in this. Only by inverting 
the historical order of the original documents, by dint 
of violent assertion, and by declaring with reference to 
the most important arguments that they existed in 
writings which now are lost, has it been possible for 
them to give even the Be ert of stability to their 
5 se structure. ‘The three assertions of the 
Tiibingen critics—(1) that the written sources of the 
pseudo-Clementine Homilies and Recognitions go back 
to the Ist century, (2) that already in these Paul has 
become distorted into Simon Magus and Peter is 
represented as having combated the Simon-Paul in 
Rome, and (3) that the Acts of the Apostles, Justin, 
and other church fathers in their statements about 
Simon_and about Peter’s stay in Rome depend upon 
‘these Jewish-Christian writings—can none of them be 
proved. On the other hand,—apart from the Acts 
of the Apostles,—the existence ofa Samaritan magus, 
Simon, in apostolic times, as well as of a sect of 


Simonians in the 2d century (in Samaria, and else-|s 


where in the Roman empire), is quite conclusively at- 
tested through Justin Martyr, and also through Cel- 
sus, Clement, Hippolytus, and Origen.’ Even the 


1 The testimony of Justin derives its great importance from 
the fact that he was himself a Samaritan; he says expressly 


ence of a sect of Simonians; they have therefore been 
obliged to advance the desperate theory that the sect 
arose solely on the basis of the Jewish-Christian ro- 
mance of Simon. j ; 

The oldest account of Simon Magus oceurs in the 
Acts of the Apostles. When Philip the evangelist 
came to Samaria about 37 A.D. he found a great relig- 
ious movement going on. One named Simon had 
given himself out for some great person, and by dint 
of his extraordinary works had stirred up and gained 
over the whole population, who took him for the ex- 
alted manifestation of the Divine Power itself. Philip 
converted the majority of Simon’s adherents; and 
Simon himself, amazed at : the deeds wrought by 
Philip, received baptism and joined the evyangelist’s so- 
ciety. Peter and John then came to Samaria to impart 
to the baptized the Holy Ghost by the laying on of 
hands; and Simon offered the apostles money to invest 
him with a like power of conferring the gift. But 
Peter sternly rebuked him, exhorting him to repent 
and beseech God that the evil thought of his heart 
might be forgiven him. Simon thereupon begged the 
apostles to pray on his behalf. We have no means 
of checking this account, since we possess no other 
independent source. The author of the Acts seems 
to have known nothing of Simon Magus from other 
quarters, else he would hardly have closed the narra- 
tive as we have it. Simon is not yet viewed as hostile 
to Christianity. There is no justification for doubt as 
regards the main points of this account. That in the 
fourth decade of the 1st century a pseudo-Messiah, 
named Simon, appeared in Samaria ; that he gained a 
considerable following; that he tried to effect a union 
with the Christian missionaries, who, however, soon 

erceived his real character and shook him off,—these 
acts must be treated as historical.? They are vouched 
for by Justin, whose statement is not borrowed from 
the Acts.’ Justin, it is true, makes no direct state- 
ment about any relations whatever between Simon 
and Christianity, but represents him as one who gave 
himself out for God and as the founder of an entirely 
new religion; but, since on the other hand he groups 
him with Menander and Marcion, and thinks of him 
as the'devil-sent father of heretics, it is plain that he 
knew quite well of some relation between Simon and 
the Christians. : ; 

‘The conception of Simon as the father of heresy _ 
within the church is in no way suggested in the Acts ; 
nor has Justin in the writings which we possess given | 
any hint of a reason why Simon should be viewed in 
such alight. But the testimony of the Acts (viii. 13) 
Apol., ii. 15; see also Dial., 120), rod év 7G éued Egver 0 " 
ome Stuwwrravod di8aynatos ee tn Apol., i. 26 ‘he 
makes direct reference to Simon (see also i, 56), and remarks, 
kal oxébov wavTes ev Sawapeis, dAcyor 58 Kal ev aAAots Evert, ws Tov 
mparov Gedy Linwva OuodroyourTes, Siuwva Kat mpooxvvovgr, Celsus 
(quoted in Orig., C. Cels., v. 62 alludes to a sock of Simo’ and 
says they were also called Helenians; Irenseus (Ad 
i. 23) is acquainted with the ritual and writings 0 
ee (Philosoph., vi, 7-20) ES extracts from a § 
book ’Amddaots weyadn. Particularly interesting is the test 
of Origen (C. Cels., 1.57; of. vi. 11): “Also Simon Mag 
maritan, wished to | ego disciples by his magical 
sitions were virtually without result at the time, y 
ent, in my belief, the number of his adherents throt : 
world does not amount to.thirty. And perhaps this 
too high. At most there are only a few in Palestine, ¥ 
other parts of the world where he desired to make his nam: 
trious it is quite unknown. Where it is known, the fact 
tirely due to the Aéts of the Apostles. Christians alone 
of him.” Some would fain find a testimony in Josephus 
the Jewish conjurer Simon, of Cyprus, mentioned 
has nothing whatever to do with the Samaritan. 
recognize Simon Magus in the second beast of Kev. 
hypothesis is utterly baseless. ot 

2 The same historical certainty cannot be 
meeting of Peter and Simon, because in the Acts 
is eg SE pushed to the front, and 
signed for his journey to Samaria is open to som 

ll, the fact that even in the Jewish-Christian . 
tles Peter and Simon have personal d gs 
evidence that they did meet. 7 

3 Unfortunately, Justin’s Syntagma ag ie 
which he dealt at ter length with 1, is 
we are therefore limited to the pias ; 
and Dialogue and the statements 
Syntagma, 


the s 
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that Simon received baptism, and for a while joined 
himself to the Christians, enables us at least in some 
degree to understand how he afterwards got the repu- 
tation alluded to. We shall see presently, moreover, 
that Simon must have introduced certain Christian 
elements into his teaching." 

Justin has a good deal more about Simon that is 
not to be found in Acts: (1) he gives his birthplace as 
Gittha in Samaria; (2) he states that Simon came to 
Rome in the reign of Claudius, and there by his mag- 
ical arts gained some followers and was taken for a od, 
and that a statue was erected to him on the Tiber 
Island with the inscription SIMONI DEO SANCTO; and 
(3) he states that the adherents of Simon passed off a 
woman named Helena, whom he brought to Rome 
with him, and who had previously been a prostitute 
in Tyre,” as the ‘‘first idea’’ (tpdrn évvora) of Simon. 

As regards the first of these statements we may 
point to.a Samaritan village ‘‘ Git’’ (Karjet-Git) not 

uite 3 milessouth-southwest from the town of Samaria.® 

ustin’s account in this particular seems trustworthy. 
On the other hand, the allegation that a statue was 
erected to Simon in Rome is not authentic,‘ and con- 
sequently most critics have regarded the narrative of 
Simon’s journey to Rome as legendary. Some sup- 
pose that Justin was led only through the words of the 
inscription which he has wrongly referred to Simon to 
believe that Simon himself was in Rome; others (the 
Tiibingen critics) think, on the contrary, that Justin 
had been already acquainted with the Jewish-Christian 
Acts of the Apostles, and had thence learned that 
Simon (Paul) had gone to Rome and that the inscrip- 
tion, therefore, only confirmed him in the belief of 
Simon’s presence there. But in either case the dis- 
tinct assertion of Justin that Simon went to Rome in 
the time of Claudius remains unexplained; for the 
Beason that Justin added the arrival of Simon 
under Claudius because he already knew and credited 
the legend of Peter’s having lived twenty-five years in 
Rome deserves no refutation. Consequently we may 
assume—seeing there is absolutely no trace of any in- 
fluence of the Jewish-Christian legend upon Justin— 
that in the Roman community, in the time of that 
author, a tradition was current that Simon Magus vis- 
ited Rome in the reign of Claudius. Weare no longer 
in a position to test the trustworthiness of this tradi- 
tion; but, seeing there is no indication of any tendency 
out of which it could have arisen, we have no ground 
for declaring it incredible. The fact attested by Jus- 
tin, Celsus, and Origen, that there were Simonians 
also beyond the limits of Samaria (év Gow fovesw), 
favors the view that Simon had travelled. With ref- 
erence, lastly, to the statement about Helena, we have 
to observe that here Justin has reported a doctrine not 
of Simon but of the Simonians. Simon, we are to 
understand, came to Rome with a woman named 
Helena, and his adherents afterwards took her for the 
zeon mentioned. Justin gave fuller accounts of Helena 
and the doctrines of the Sitonitte in his Syntagma; 
and we know their substance from Hegesippus, Ire- 
neeus, Tertullian, pseudo-Tertullian, Epiphanius, and 
Philastrius. Simon, it would appear, declared him- 
self to be ‘‘the highest power’’—the Supreme God 
Himself ; he taught that among the Jews he_mani- 
fested himself as the Son, in Samaria as the Father, 


1 Justin repeatedly and emphatically says that Simon pre- 
tended to be a eos and was regarded by his adherents as the 


Supreme God ; see Dial., 120. 
This does not come directly from the extant manuscript of 
rea Apology, but from Eusebius’s quotations (Euseb., H. £., 


8 Lipsius, Quellen der rém. Petrussage, p. 34. 

4 A happy notitent of the rarest kind Sent ut us ina position to 
correct Justin’s statement. In 1574 a stone which had once served 
Ree ttt ckwont gancotino Tivo sacuvs 

on: SEMONI SANCO DEO. 
ee Inser., vol. i. p. 337 n., 1860). ‘*Semo Sancus” is a Sa- 
‘Ovid, Fast., vi. 213 sq.; Lactantius, Inst. Div.,i. ¢. 15). 
The a having been found in the very place where, ac- 


cording to Justin, Simon’s statue must have stood, most scholars 
suppose; and tly, that Justin by mistake confounded “ Semo 
Sancus” with ‘Simon Sanctus.” 
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|and among other nations as the Holy Spirit. Helena, 
| whom he had purchased in a brothel at Tyre, he gave 
out to be his rpdrn vo, the mother of all, by whom 
he had called the angels and archangels into being. 
| She had proceeded from him, had been initiated into 
| his purposes, had volufigarily come down from heaven 
'and become the mother of the angels and powers who 
iereated this world; but after the completion of her 
work she had been laid under bonds by her own 
children, the world-creating angels, who desired to be 


| independent, and who knew not the first father Simon; 


they imprisoned her in a human body, and subjected 
her to every affront; she had to migrate out of one 
body into another; she became, e.g., that Helen on 
whose account the Trojan War was waged ; finally she 
found herself in a brothel, out of which Simon at 
length rescued her, thereby fulfilling the parable of 
the lost sheep. The supreme god—Simon—had come 
down in order to redeem his zparn Zvvora, and to bring 
salvation to all men through the knowledge of himself. 
He decided upon this descent on seeing that the angels, 
from their desire for supremacy, were in conflict with 
each other and were misgoverning the worlds. He as- 
sumed every form necessary for the restoration of lost 
harmony: to men he appeared as man, without being 
really a man, and in appearance he suffered in Judea. 
Henceforth it was a duty to believe in Simon and 
Helena, but to disbelieve the prophets, who were in- 
spired by the world-creating angels, and not by Simon. 


Believers in Simon are at liberty to do what they will, 
for by the grace of Simon should men be blessed— 
but not on account of good works. Should a Simon- 
ian do anything wicked he is nevertheless undeserving 
of punishment, for he is not wicked by nature but 
only of his free-will; the law proceeded from the 
world-creating angels, who thought thereby to enslave 
their subjects; Simon, however, will bring the world 
to nought along with the dominion of those angels, and 
save all who believe on him. To this it is added that 
the Simonians live dissolutely, vie with each other in 
the practice of magic, make use of exorcisms, charms, 
mystic formulas, ete., and further that they worship 
images of Simon (as Zeus) and of Helena (as Athene), 
under the names of ‘‘The Lord ”’ and ‘The Lady.”’ 
We may regard this account, which, according to 
Trenzeus, is partly based upon direct statements of the 
Simonians themselves, as essentially derived from the 
Syntagma of Justin.® That we have here before us, 
not the genuine teaching of Simon, but the gnosis of 
the Simonians is very evident; this gnosis, however, 
is just as much bound up with the person of Simon as 
is the Christian gnosis with the person of Jesus Christ. 
Simon is the manifested Deity Himself; but—and 
herein lies the Christian, or more properly the anti- 
Christian element—Simon is at the same time repre~ 
sented as Christ, 7.e., is identified with Christ. The 
fusing together of Simon and Christ, a syncretistic- 
gnostic conception of the world and its creation, and 
an ethical antinomianism are the distinctive features 
of this new universal religion. That we have here an 
attempt to found a new religion, and that a world- 
religion, upon the principle of embodying all impor- 
tant articles of the older ones, appears also from the 
fact that Simon is identified not only with Christ but 
also with Zeus, and that Greek legends and mytholo- 
gies are utilized for the system. e have, therefore, 
in Simonianism a rival system to Christianity, in which 
the same advantages are offered, and in which accord- 
ingly Christian elements are embodied, even Christ 


5 This work must also have had something to say about the 
reJations of Simon to other Samaritan pseudo-Messiahs, viz., to 
Dositheus, Cleobulus, and Menander (see Hegesippus, quoted by 
Eusebius, H.£., iv. 22); but the nature of its statemen 
longer be with certainty ascertained. Weare in the dark Hy 4 
cially as to the relation between Simon and Dositheus. But the 
mere fact that in Samaria, in the time of the apostles, so many 
Messiahs purporting to be founders of religions should have ap- 
peared on the scene is vem interesting. Itis a er note- 
worthy circumstance also that Justin, Hegesippus, and Irenzus 
knew nothing about Peter having met Simon in Rome, and hay- 
ing withstood him there. 
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Himself being identified with the Supreme God | Recognitions and Homilies, or rather in their documentary 


(Simon). The attempt to establish such a system in 
that time of religious syncretism has nothing incredible 
about it; and in view of the religious conditions then 
prevailing in the locality it can easily be understood 
that it proceeded from a Sarffhritan. The basis of it 
was laid by Simon himself, who claimed to be a god 
and yet derived something from the Christian mission- 
aries, but the development was due to his followers in 
the 2d century, who may have borne to the original 
Simonians exactly the same relation as did the Valen- 
tinians to the first Christians, From the circles of 
these later Simonians, who worshipped Simon especi- 
ally under the mysterious name of ‘‘The Standing,’’! 
a book was issued bearing the title 'H drogéoue } peyddn, 
from which Hippolytus has given us extracts in the 
Philosophumena. From these it appears—as indeed 
might have been expected from the statements of Ire- 
neous (Justin)—that the later Simonianism combined 
the worship of Simon with a complicated Gnostic sys- 
tem, for which it utilized the Greek mythology, as 
well as isolated sayings of the Old Testament, of the 
Gospels, and of the apostolic epistles. In point of 
form, design, medium, and relationship to Christianity, 
Simonianism bears a striking resemblance to Mani- 
cheism, which sprang up two centuries later; but 
Mani did not so bluntly as Simon lay claim to be a 
god, and the Manichzeans never had the hardihood to 
proceed to absolute identification of Mani with Christ; 
as regards their tenets, however, and viewed as at- 
tempts to found a universal religion, Simonianism and 
Manicheism are widely different. 

e can understand, then, how it was that the 
Christians in the 1st and 2d centuries regarded Simon 
as the emissary of devils and the father of all heresy; 
and we can also understand why—apart from Sama- 
ria—this effort to establish a new religion bore little 
fruit. It rests upon falsifications and a wild jumbling 
of religions, while it is lacking in religious elements of 
its own. 

Until about the year 220 ecclesiastical tradition knows 
Simon only as a devil-inspired founder of a religion, and as 
father of heresy ; it sees in him a caricature of Christ, not 
of the apostle Paul, and it knows nothing about Peter hav- 
ing again confuted him after what is narrated in Acts viii. 


It knows indeed that Simon came to Rome in the time of . 


Claudius, but previous to the 3d century no ecclesiastical 
writer mentions his having met with Peter there, although 
~ all state that Peter went to the capital. The first ecclesias- 
tical author to combine the two traditions was Hippolytus 
(Philos., vi. 20). Having referred to the events narrated in 
Acts viii., he proceeds: “Simon even went to Rome, and 
there met with the apostles. As he led many astray through 
his sorceries, Peter frequently withstood him. He came at 
last . “and taught sitting undera plane tree. When 
after lengthened reasoning Simon was on the point of being 
worsted, he declared that if he were to be buried alive he 
would on the third day rise again. He actually caused.a 
grave to be dug for him by his disciples, and gave orders 
that he should be buried. The disciples did as they were 
bid; he remains in the grave, however, unto this day, for 
he was not Christ.” This legend is found only in Hippo- 
lytus; it evidently corresponds with the idea that Simon 
was a false Christ, but has no relation whatever with the 
notion that he was Paul. Hippolytus, moreover, does not 
say that in Rome Simon met with Peter only, but with the 
apostles, i.e, with Pauland Peter. The origin of the legend 
is very intelligible from what we know of the historical 
premises. Given that Simon alleged himself to be Christ, 
that in Samaria he met with Peter, that he as wellas Peter 
afterwards travelled to Rome, then we can very easily ex- 
plain the origin of a legend which brings Peter once more 
into personal contact with Simon in Rome, and alleges 
pe a became the victim of his nefarious mimicry of 

ri 

At the same time the expression pds Binwva rodda Tlérpos 
éy i Rabe At makes it seem a probable thing to many 
that Hippolytus already knew of that legend about Simon 


ornodmevos, 
2 A hiatus occurs in the text here, 


sources, Simon plays a very important part. He appears as 
the representative of all possible heresies, and as the great 
antagonist of Peter, who followed him up throughout 
Samaria and the east coast of the Mediterranean, engaging 
him in great disputations, and always coming off the victor. 
Some of the features attributed in these legends to Simon 
are indisputably borrowed from the apostle Paul, others 
from Marcion, others from Valentinus and Basilides. These 
legends therefore arose in strict Jewish-Christian anti- 
Pauline circles; we find them, however, in the Recognitions 
and Homilies already subjected to catholic revision. This 
revision cannot have taken place before the first half of the 
3d century, and probably is of much later date. The age 
of the documentary sources cannot be exactly determined ; 
they may be very old; but what is of most importance is 
(1) that their influence upon church tradition cannot be 
traced before the 3d century, and (2) that in those Jewish- 
Christian sources, as well as in the Homilies and Recognitions 
themselves, only disputations between Peter and Simon in 
Samaria and adjacent countries are narrated, nothing what- 
ever being said of any controversies between Simon and 
Peter in Rome. Even if, therefore, the Simon of the 
Jewish-Christians bears unmistakable traces of Paul, it is 
also true on the other hand that these Jewish-Christians 
knew nothing of a journey of Simon to Rome. Hence all 
the combinations of the Tiibingen critics as to the origin 
of the “ Peter tradition,” and as to the origin of the state- 
ment that Simon came to Rome, completely fall to the 
ground. Hippolytus was the first to combine “Peter in 
Rome” and “Simon in Rome,” without knowing anything 
whatever of a Simon-Paul legend. Not until after his day. 
after the Jewish-Christian legends had become naturalized 
in the catholic church through the medium of the R. ni- 
tions and Homilies, did these legends become current within 
the church, and only there. It now began to be told that 
Paul and Peter’ had gone to Rome to withstand Simon. 
Simon was now represented partly in accordance with those 
Jewish-Christian legends, the tendency of which was not 
understood. Much, however, that was new was added, such 
as that Simon appeared before the emperor, that he misera- 
bly perished in attempting to fly, and soon. From the 3d 
(or rather 4th) century the Simon of church tradition be- 
comes invested with some features of Paul in a distorted 
form. The Recognitions, as translated by Rufinus, were ex- 
tensively read in the East, and, along with the Acts of the 
Apostles, kept fresh the memory of the great magian and 
his Helena in the Middle Ages. Simon also came to figure 
in popular literature. “Doctor Faustus” has preserved 
several traits of the ancient magian. Neither are Pauline 
characteristics wanting in the legendary Faustus; they are 
traceable even in the Faust of Goethe, the “homunculus” 
of the Simon Faust being originally a travesty of the “new 
man” who according to Paul is created through the Gospel. 
It was not only as the great magian, however, that Simon 
remained known to the Middle Ages, but also as the first 
who attempted to purchase spiritual gifts with money, an 
association made permanent in the word “simony.” 


Sources.—Acts viii. 5-24; Justin, Apol., i. 26-56, ii. 14, and Dial. e. 
Zryph. 120 ; Hegesippus, ap. Euseb., H. E., iv. 23; Celsus, ap. aD 
C. Cels., v. 62; Ireneus, Adv, Her., i. 23, et al. ; Tertullian, De. i 
9, Apolog., 13, De Prescript., 10-33, De Anima. 34-57, De » id 
Clement Alex., Sirom., if. 11, 52, vii. 17, 107; Hippolytus, 9 
(Pseudo-Tertuil,, Philastr., 29, Epiph., Her. 21), ., Vi. 7-20 ; 
rigen, C. Cels., i. 57, vi. 11, and vv. iL; Eusebius, H. EB wityad 
sq.; Arnobius, Adv. Gentes, ii, 12; Pseudo-Cy rian, De apt., 16, 
17; Pseudo-Ignatius, Ad. Trall., 11; Homil, . VV. 
; Recognit, Pseudo-Clem., vy. ll.; Cyril, Catech., vi. 15; Jerome, 
De Vir. Ill., 1, Com. in Matth., c. 24; Constit. ‘Apost., vi. 809; A ‘ 
Hexaem., iv. 8; Sulpicius-Severus, Hist., ii, 41; Th HA. F. 
i.1; Acta Petri et Pauli, 49; Acta Pseudo-Marcelli, Pseudo- 
cn ie otaak Posie ontemporary vith Simon 
rees for Samaritan Psew ¢ . 
1§ For Dositheus; Hegesippus, ap. Euseb., H. £., iv. 
(Pseudo-Tertull., Philast., 4, and 
Pseudo-Clementis, i. 54, ii 
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in which the Tiibingen critics think they have found the der drei 
key to all traditions about him. In the pseudo-Clementine 


1 Clem.. Strom., ii, 11, 52; Hippol., Philosoph., vi.7 ag. : 6 tors, 
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817 sq.; Zeller, Apostelgeschichte, 1854, 
fomilien und Recognitionen des Clemens Romanus, 1854, p. 80 8q., 231 
a Grimm, Die Samaritaner, 1854, p. 151 sg.; Volkmar, ‘“ Ueber 
en Simon Magus der Apostelgeschichte,” in the Tiibing. Theo?. 
Jahrd., 1856, p. 279 sq. ; Noack, “Simon der Magier,” in Psyche, 
1860, p. 257 sq.; F. K., ** Ueber das Denkmal des Magiers Simon zu 
Rom,’ in the Historisch-Polit, Blitter, vol. xlvii., 1861, p. 530 sq. ; 
Ginzel, in the Oestr. Vierteljahrschr. f. Kathol. Theol., vol. vi. 1867, p. 
455 sg.; see also his Kirchenhist, Schriften, Vienna, 1872, vol. i. p. 76 
fl Renan, Les Apétres and L’Antechrist; Hilgenfeld, “ Der 
agier Simon,” in the Zeitschr. f. wiss. Theol., 1868, p. 357 sq., 1874, 
p. 294 sq., 1878, p. 32 sg., 1881, p. 16; Huelsen, Simonis Magi vita 
doctrinaque, Berlin, 1868 ; Lipsius, Die Quellen der rémischen Petrus- 
Sage, 1872; Harnack, Zur Quellenkritik der Geschichte des @nosticis- 
mus, 1873; Joh. Delitzsch, “Zur Quellenkritik der iltesten 


. 158 sqg.; Uhlhorn, Die 


Berichte tiber Simon Petrus und Simon Magus,” in Theol, Studien | 
und Kritiken, 1874, part 2, p. 213 sq.; Lipsius, ‘Simon Magus,” in | 


Schenkel’s Bibel-lexicon, vol. v., 1875, p. 301 sq. ; Ibid., “ Petrus in 
Rom,” in the Jahrbb, f. Protest. Theol., 1876, p. 561 sq.; Hilgenfeld, 
Die Ketzergeschichte des Urchristenthums, 1884, p. 163 sq., 453 8g. 3 
Moeller, “Simon Magus,” in Herzog's R. Encyki., 2d ed., vol. xiv. 
P; 246 sq.; Hase, Kirchengeschichte auf der Grundlage akadem. 
Yorles., part 1, 1885, p. 156 sg. ; also the commentaries to the Acts 
of the Apostles by Meyer, Overbeck, Wendt, and others; the 
accounts of Gnosticism by Neander, Baur, Méller, Lipsius, Mansel, 
and others; and the numerous investigations with reference to 
the sojourn of Peter in Rome. (A. HA.) 


SIMON, AspraHwaAm (1622-1692), medallist and mod- 
eller, was born in Yorkshire in 1622. He was origi- 
nally intended for the church, but turned his attention 
to art, and, after studying in Holland, proceeded to 
Sweden, where he was employed by Queen Christina, 
in whose train he travelled to Paris. He returned to 
England before the outbreak of the Civil War, and 
attained celebrity by his medals and portraits modelled. 
in wax. During the Commonwealth he executed 
many medals of Teotine Parliamentarians, and at the 
Restoration he was patronized by Charles IT., from 
whom he received a eae er guineas for his portrait 
designed as a medal for the proposed order of the 
Royal Oak. Having incurred the displeasure of the 
duke of York, he lost the favor of the court, and 
died in obscurity in 1692. Among the more interest- 
ing of his medals are those of the second earl of Dun- 
fermline, the second earl of Lauderdale, and the first 
earl of Loudon ; that of the duke of Albemarle, and 
many other fine medals, were modelled by Abraham 
Simon and chased by his younger brother Thomas, 
noticed below. 

SIMON, Ricwarp (1638-1712), the ‘‘father of 
Biblical criticism,’’ was born at Dieppe on the 13th May, 
1638. His early studies were carried on at the Col- 
lege of the Fathers of the Oratory in that city. He 
was soon, by the kindness of a friend who discerned 
the germs of those talents which were afterwards to 
render him so celebrated, removed to Paris and en- 
abled to enter upon the study of theology, where he 
early displayed a taste for Hebrew and other Oriental 
languages. He was allowed great indulgence in the 


rosecution of his studies by the authorities of the 
Denerepation of the Oratory, being exempted from | 


those exercises of piety which for an entire year were 
binding on the other students. This dispensation 
aroused the ill-will and jealousy of the other Oratorian 
novitiates. Simon was charged with reading ‘‘ heret- 
ical’’ books, this designation being applied to Wal- 
ton’s Polyglott, the Critict Sacri, and other works of 
a-similar kind. But this jealous opposition proved 
abortive. Simon, after investigation, was allowed and 
enco to continue his favorite pursuits. At the 
end of his theological course he was sent, according to 
custom, to teach philosophy at Juilly, where there was 
one of the colleges of the Srinoty But he was soon 
recalled to Paris, and employed in the congenial labor 
of preparing a catalogue of the Oriental books in the 
library of the Oratory. This gave him full access to 
those works, the fruits of the study of which appear 
so fully in his after writings. is first essay in 
authorship was the publication of a work entitled 
Fides Ecclesice Orientalis, seu Gabrielis Metropolitee 
Philadelphiensis Opuscula, cwm interpretatione La- 
tina, cum notis (Paris, 1671), the object of which was 
to demonstrate that the belief of the Greek Church 
Tegarding the Eucharist was the same as that of the 
Cl of Rome. Simon entered the priesthood in 
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1670, and the same year wrote a pamphlet in defence 
of the Jews of Metz, who had been accused, as they 
have so often been before and since, of having murdered 
a Christian child. It was shortly before this time that 
there were sown the seeds of that enmity with the 
Port Royalists which®filled Simon’s after life with 
many bitter troubles. The famous Arnauld had writ- 
ten a work on the Perpetulty of the Faith, the first 
volume of which treated of the Eucharist. M. Diroys, 
a doctor of theology, and a friend of Arnauld’s, asked 
Simon his opinion of the book. Simon replied that it 
was one of the best works which had been published 
by the Port Royalists, but that it nevertheless required 
correction in several important passages, and agreed 
reluctantly, and after some delay, at Diroys’s request, 
to write a letter referring to these passages, on the 
understanding that the original was to be returned to 
him. ‘The criticisms of Simon excited great indigna- 
tion among the friends and admirers of Arnauld, and 
he felt the effects of their vindictiveness to the latest 
hour of his life. Another matter was the cause of in- 
citing against him the ill-will of the monks of the 
Benedictine order. A friend of Simon’s, one of the 
Oratorians, was engaged in a lawsuit, in his capacity 
as grand vicar of Prince Neubourg, abbé of Fécamp, 
with the Benedictine monks of that establishment. 
Simon lent to his friend the aid of his powerful pen, 
and composed a memorandum in which he employed 
retty strong language against the opponents of his 
riend. They were greatly exasperated, and made loud 
complaints to the new general of the Oratory that 
they were virulently assailed by a member of the 
brotherhood, with which they had always been on 
friendly terms. The charge of Jesuitism was also 
brought against Simon, apparently on no other ground 
than that his friend’s brother was an eminent mem- 
ber of that order. The commotion in ecclesiastical 
circles was great, and it was seriously contemplated 
to remove Simon not only from Paris but from France. 
A mission to Rome was proposed to him, but he saw 
through the design, and, after a short delay dictated 
by prudential motives, declined the proposal. He 
was engaged at the time in superintending the print- 
ing of his Histoire Critique du Vieux Testament. He 
had hoped, through the influence of Pére la Chaise, 
the king’s confessor, and the Due de Montausier, to 
be allowed to dedicate the work to Louis XIV., but as 
His Majesty was absent in Flanders at the time the 
volume could not be published until the king had ac- 
cepted the dedication, though it had passed the cen- 
sorship of the Sorbonne, and the chancellor of the 
Oratory had given his imprimatur. The printer of 
the book, in order to promote the sale, had caused the 
titles of the various chapters to be printed separately, 
and to be put in circulation. These, or possibly a 
copy of the work itself, had happened to come into 
the hands of his ever-watchful enemies—the Port 
Royalists. It seems that, with a view to injure the 
sale of the work, which it was well known in theologi- 
cal circles had been long in preparation by Simon, the 
Messieurs de Port Royal had undertaken a translation 
into French of the Prolegomena to Walton’s Polyglott. 
To counteract this proceeding Simon announced his 
intention of publishing an annotated edition of the Pro- 
legomena, and actually added to the Critical History a 
translation of the last four chapters of that work, 
which had formed no part of his original plan. 
Simon’s announcement prevented the appearance of 
the projected translation, but his enemies were all the 
more irritated against him on that account. They had 
now obtained the opportunity, which they had song 
been seeking, of gratifying their hatred of the bol 
Oratorian. The freedom with which Simon expressed 
himself on various topics, and especially those chap-— 
ters in which he declared that Moses could not be the 
author of much in the writings attributed to him, es- 
ecially aroused their opposition. The powerful in- 
lacan of Bossuet, at that time tutor to the dauphin, 
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was invoked; the chancellor Le Tellier lent his assist- 
ance; a decree of the council of state was obtained, 
and after a series of paltry intrigues the whole im- 
pression, consisting of 1300 copies, was seized by the 
olice and destroyed, and the,animosity of his col- 
eet he in the Oratory rose to s@great a height against 
Simon for having so seriously compromised their order 
by his work that he was declared to be no longer a 
member of their body. Full of bitterness and disgust 
Simon retired to the curacy of Bolleville, to which he 
had been lately appointed by the vicar-general of the 
abbey of Fécamp. : 

The work thus confiscated in France it was pro- 
posed to republish in Holland. Simon, however, at 
first srmonnd this, in hopes of overcoming the opposi- 
tion of Bossuet by making certain changes in the 
parts objected to. The negotiations with Bossuet 
fasted a considerable time, but finally failed, and the 
Critical History appeared, with Simon’s name on the 


title page, in the year 1685, from the press of Reenier 
Leers in Rotterdam. An imperfect edition had pre- 
viously been published at Amsterdam by Daniel 
Elzevir, based upon a MS. transcription of one of the 
copies of the original work which had escaped destruc- 
tion and had been sent to England, and from which a 
Latin and an English translation were afterwards 
made. The edition of Leers was a reproduction of 
the work as first printed, with a new preface, notes, 
and those other writings which had appeared for and 
against the work up to that date. 

The work which had excited so much controversy and 
opposition consists of three books, the first of which deals 
with questions of Biblical criticism, properly so called, such 
as the text of the Hebrew Bible and the changes which it 


has undergone down to the present day, the authorship of 
the Mosaic writings and of other books of Scripture, with 
an exposition of his peculiar theory of the existence during 
the whole extent of Jewish history of recorders or annalists 
of the events of each period, whose writings were preserved 
in the public archives, and the institution of which he 
assigns to Moses. The second book gives an account of the 
principal translations, ancient and modern, of the Old 
Testament, and the third contains an examination of the 
principal commentators. He had, with the exception of 
the theory above mentioned, contributed nothing really 
new on the subject of Old Testament criticism, for previous 
critics, as Cappellus, Morinus, and others, had established 
many points of importance, and the value of Simon’s work 
consisted chiefly in bringing together and presenting at one 
view the results of Old Testament criticism. The work is 
written in a clear style, and its tone is confident and fre- 
quently sarcastic. He displays great contempt for tradition 
and the opinions of the fathers. This latter peculiarity it 
was which specially aroused the enmity of Bossuet and 
other leading Romanists. But it was not only from the 
Church of Rome that the work encountered strong opposi- 
tion. The Protestants felt their stronghold—an infallible 
Bible—assailed by the doubts which Simon raised against 
the integrity of the Hebrew text. Le Clere (“ Clericus’’), 
the distinguished Dutch divine and critic, in his work | 
Sentimens de quelques Theologiens de Hollande, controverted 

the views of Simon, and was answered by the latter in a 

tone of considerable asperity in his Résponse aux Sentimens 

de quelques Theologiens de Hollande, which he signed under 
the name of Pierre Ambrun, it being a marked peculiarity 

of Simon rarely to give his own name, but to assume noms 
de querre at various times. ‘ 

The remaining works of Simon may be briefly noticed. 
In 1689 appeared his Histoire Critique du Texte du Nouveau 
Testament, consisting of thirty-three chapters, in which he 
discusses the origin and character of the various books, 
with a consideration of the objections brought against them 
by the Jews and others, the quotations from the Old Testa- 
ment in the New, the inspiration of the New Testament 
(with a refutation of the opinions of Spinoza), the Greek 
dialect in which they are written (against Salmasius), the 
Greek MSS. known at the time, especially Codex D (Canta- 
brigiensis), ete. This was followed in 1690 by his Histoire 
Oritique des Versions du Nowveau Testament, where he gives 
an account of the various translations, both ancient and 
modern, and discusses the manner in which many difficult 
passages of the New Testament have been rendered in the 
various versions. In 1693 was published what in some re- 
spects is the most valuable of all bis writings, viz., Histoire 
Critique des principaux Commentateurs du Nouveau Testament 


depuis le commencement du Christianisme jusques a notre temps, 
This work exhibits immense reading, and the information 
it contains is still valuable to the student. The last work 
of Simon that we shall mention is his Nouvelles Observations 
sur le Texte et les Versions du Nouveau Testament (Paris, 
1695), which contains supplementary observations upon the 
subjects of the text and translations of the New Testament. 


Simon is described as a man of middle stature, with 
somewhat unprepossessing features. His temper was 
sharp and keen, and as a controversialist he displayed 
a bitterness of tone and an acerbity of expression 
which tended only to aggravate the unpleasantness of 
controversy. He was entirely a man of intellect, free 
from all tendency to sentimentality, and with a strong 
vein of sarcasm and satire in his disposition. His 
reading was immense, and his memory powerful and 
retentive. He is said to have usually prosecuted his 
studies lying on the floor of his apartment, on a pile 
of carpets or cushions. Few men have written more 
that is worth reading on Biblical subjects than he, 
considering the hardships and vicissitudes of his cheq- 
uered life. He died at his native city of Dieppe on 
the 11th April, 1712, at the age of seventy-four. 


The principal authorities for the life of Simon are the 
life or “ éloge” by his grand-nephew De la Martiniére in 
vol. i. of the Lettres Choisies, 4 vols., Amsterdam, 1730; 
Graf's article in the first vol. of the Beitr. zu. d. Theol. Wis- 
sensch., etc., Jena, 1851; Reuss’s article in Herzog’s Encyklo- 
padie, vol. xiv., new ed.; Richard Simon et son Vieux Testa- 
ment, by A. Bernus, Lausanne, 1869. For the bibliography, 
see, in addition to the various editions of Simon’s works, 
the very complete and accurate account of Bernus, Notice 
Bibliographique sur Richard Simon, Basel, 1882. (F. c.) 


SIMON, Tuomas (1623 ?-1665), medallist, was 
born, according to Vertue, in Yorkshire about 1623. 
He studied engraving under Nicholas Briot, and about 
1635 received a post in connection with the Mint. In 
1645 he was appointed by the Parliament joint chief 
engraver along with Edward Wade, and, having exe- 
cuted the great seal of the Commonwealth and dies 
for the coinage, he was promoted to be chief engraver 
to the mint and seals. He produced several fine ar 
trait medals of Cromwell, one of which is copied from 
a miniature by Cooper. After the Restoration he was 
appointed engraver of the king’s seals. On the occa- 
sion of his contest with the brothers Roettiers, who 
were employed by the mint in 1662, Simon produced 
his celebrated crown of Charles IL., on the margin of 
which he engraved a petition to the king, setting forth 
the excellence of his own productions and praying for 
redress. This is usually considered his masterpiece, 
An impression of the coin fetched £225 [$1093.50] at 
an auction in 1832. This admirable medallist is 
lieved to have died of the plague in London in 1665. 


A volume of The Medals, Coins, Great Seals, and other Works 
of Thomas Simon, engraved and described by George Vertue, was 
published in 1753. 


SIMONIDES (or Semontpgs, as some write the 
name) OF AMORGOS stands midway both in time and 
reputation between the other two iambic poets of 
Greece—Archilochus and Hipponax. A native of 
“a he led a colony to the island of Amorgos in 
Archipelago, and lived there about 660 B.c. in Minoa 
a town of his own founding. Besides two books 
iambics, we are told that he wrote i and a 
on the early history of the Samians; but — one in-. 
——- elegy has been with any degree of plausi- . 
bility attributed to him. We possess about thi 
fragments of his iambic poems, written in clear anc 
vigorous Tonic, with much force and no little harmony 
of versification. With Simonides, as with Archilos 
the iambic is still the vehicle of bitter satir 
changing with melancholy, but in Simonides t 
is rather general than individual, and in other 
especially in his gnomic and reflective tend 

aves the way for the tragic trimeter. One 
onger fragments dwells ae n 
of our lot, in which, as he says else ; 
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many years of death, but of life only a few sad years ;”’ 
the other, far his most famous poem, is a ‘“‘ Pedigree 
of Women,” tracing their descent from different ani- 
mals according to their different characters. The idea 
may have been suggested by the beast fable, as we 
find it in Hesiod and Archilochus; it is clear at least 
that Simonides knew the works of the former. The 
same conception recurs a century later in Phocylides. 
Simonides derives the dirty woman from a hog, the 
cunning froma fox, the fussy froma dog, the apathetic 
from earth, the capricious from sea-water, the stubborn 
from an ass, the incontinent from a weasel, the proud 
from a high-bred mare, the worst and ugliest from an 
ape, and the good woman fromabee. ‘The remainder 
of the poem (vv. 96-118) is undoubtedly spurious. 
There is much beauty and feeling in Simonides’s de- 
scription of the good woman; and the skilful portraits 
of character and judicious selection of prominent fea- 
tures prove him to have been a keen observer and a 
real artist. The date of his death is unknown. 

See Bergk, Poete Lyrici Greci, vol. ii. Leipsic, 1882, pp. 
441-459. There is a translation in English verse of part 
of the poem on women in Mure’s Hist. of Gr. Lit., iii. p. 181. 


SIMONIDES or Cros (556-469 B.c.), one of the 
greatest poets and most accomplished men of antiquity, 
was born at Iulis in the island of Ceos, 556 B.c. Few 
poetic natures have ever been planted in more congenial 
soil. His native island was devoted to the worship of 
Apollo, the god of song; poetry had been cultivated 

in his family for generations; his youth coincided with 
the period succeeding the first great burst of /Holian 
and Doric lyric poetry; his manhood saw the heroic 
struggle with Persia, when Greece first awoke to the 
consciousness of her national unity; and he died before 
the inevitable disintegration roe d begun. Among his 
friends were all the foremost men of the day—kings 
and princes like Hipparchus and Hiero and the 
Aleuadze and Scopadze, statesmen like Pausanias and 
Themistocles, and poets like Adschylus, Epicharmus, 
and his own nephew Bacchylides. Pndae a among 
his contemporaries seems to have depreciated Simon- 
ides, perhaps not without a touch of jealousy ; by all the 
rest he was revered as the poet laureate of emancipated 
Greece. He lived for the most part with his friends, 
whose praises he had sung for money; we hear of him 
at the court of Hipparchus in Athens, with the Sco- 


fede in Thessaly, and finally at the court of Hiero of 


& 


« 


a 


, where he died in 469 B.o, 

His reputation as a man of learning and ingenuity 
is shown by the tradition that he added two new letters 
to the alphabet—7 and »—the truth being probably that 
he was one of the first authors to use these symbols, 
before the archonship of Euclides. So unbounded were 
his popularity and influence that he was felt to be a 
power even in the political world ; we are told that he 
reconciled Thero and Hiero on the eve of a battle be- 
tween their opposing armies. For his poems he could 

command almost any price: later writers, from Aris- 
tophanes onwards, accuse him of avarice, probably not 
without some reason. From the numerous anecdotes 
reserved about him we see that he was what we should 
infer from his poems, a genial and courtly man, ‘‘ dwell- 
ing with flowers,—like the bee, seeking yellow honey”’ 
tf . 47), yet not without a vein of gentle irony. To 
iero’s queen, who asked him whether it was better to 
be born rich or a genius, he replied ‘‘ Rich, for genius 
is ever found at the gates of the rich.”’ 


Of his poetry we possess two or three short elegies (Fr. 85 
seems from its style and versification to belong to Simonides 
of Amorgos, or at least not to be the work of our poet), seve- 
ral epigrams, and about ninety fragments of lyric poetry. 
The epigrams written in the usual dialect of elegy, Ionic 
with an epic coloring, were intended partly for public and 
porily for private monuments. There is strength and sub- 

-limity in the former, with a simplicity that is almost 
statuesque, and a complete mastery over the rhythm and 
is of elegiac expression. Those on the heroes of Mara- 

thon and Thermopyle are the most celebrated. In the pri- 
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vate epigrams there is more warmth of color and feeling, 
but here it is hard to decide which are genuine and which 
spurious; few of them rest on any better authority than 
that of the Palatine anthology. One interesting and un- 


| doubtedly genuine epigram of this class is upon Archedice, 


the daughter of Hippias the Pisistratid, who, “albeit her 
father and husband and brother and children were all 
princes, was not lifted up in soul to pride.” The lyric frag- 
ments vary much in character and length: one is from a 
poem on Artemisium, and celebrates those who fell at Ther- 
mopylw; another is an ode in honor of Scopas; the rest 
represent odes on victors in the games, hyporchemes, dirges, 
hymns to the gods, and other varieties. The poem on Ther- 
mopyle is reverent and sublime, breathing an exalted pa- 
triotism and a lofty national pride; the others are full of 
tender pathos and deep feeling, such as evoked from Catullus 
the line “ Meestius lacrimis Simonideis,” with a genial world- 
liness befitting one who had “seen the towns and learnt the 
mind of many men.” For Simonides requires no standard 
of lofty unswerving rectitude. “It is hard,” he says (Fr. 5), 
“to become a truly good man, perfect as a square in hands 
and feet and mind, fashioned without blame. Whosoever 
is bad, and not too wicked, knowing justice, the benefactor 
of cities, isa sound man. I for one will find no fault with 
him, for the race of fools is infinite, . . . . I praise and love 


/all men who do no sin willingly; but with necessity even 


the gods do not contend.” Virtue, he tells us elsewhere in 
language that recalls Hesiod, is set on a high and difficult 
hill (Fr. 58); let us seek after pleasure, for “all things come 


|to one dread Charybdis, both great virtues and wealth” 


(Fr. 38), and “what life of mortal man, or what dominion, 
is to be desired apart from pleasure, without which even the 
gods’ existence is not to be envied” (Fr.71). Yet Simonides 
is far from being a hedonist; his morality, no less than his 
art, is pervaded by that virtue for which Ceos was re- 
nowned—cwpoctvn or self-restraint. His most celebrated 
fragment, and one of the most exquisite and touching re- 
mains of ancient poetry, is a dirge, in which Danae, adrift 
with the infant Perseus on the sea in a dark and stormy 
night, takes comfort from the peaceful slumber of her babe. 
Simonides here illustrates his own saying that “ poetry is 
vocal painting, as painting is silent poetry” (one of the 
opening remarks in Lessing’s Laocoon): from the picture of 
the sleeping child, standing out as if in relief against the 
background of surging waves, and Danae in tears, we can 
well understand how Longinus should have commended this 
power of vivid presentation asa distinguishing feature in 
another of Simonides’s poems. This poem has been often 
translated. One of the best translations is that by Symonds, 
in the first series of his Studies on the Greek Poets. 

See Beygk, Poetx Lyrici Greci, vol. iii., Leipsic, 1882, pp. 382-535. 
Welcker was the first who clearly separated the fragments of the 
Cean Simonides from those of his namesake. Sterling (Essays . 


and Tales, vol. i. pp. 188 sq.) has a poetical translation of most of 
them. 


SIMONY is an offence against the law of the church. 
The name is taken from Suwon Maaus (q.v.)._ In the 
canon law the word bears amore extended meaning than 
in English law. ‘‘Simony according to the canonists,”” 
says Ayliffe in his Parergon, ‘‘is defined to be a delib- 
erate act or a premeditated will and desire of selling 
such things as are spiritual, or of anything annexed 
unto spirituals, by giving something of a temporal na- 
ture for the purchase thereof; or in other terms it is 
defined to be a commutation of a thing spiritual or an- 
nexed unto spirituals by giving something that is tem- 
poral.”’ An Sg of the offence occurs as early as 
the 3d century in the purchase of the bishopric of Car- 
thage by a wealthy matron for her servant, if the note 
to Gibbon (vol. ii. p. 457) is to be believed. The 
offence was prohibited by many councils, both in the 
Kast and in the West, from the 4th century onwards. 
In the Corpus Juris Canonici the Decretum (pt. 
ii. cause i. quest. 3) and the Decretals (bk. v. tit. 
3) deal with the subject. The offender, whether 
simoniacus (one who had bought his orders) or simon- 
dace promotus (one who had bought his prom otion), was 
liable to deprivation of his benefice and deposition from 
orders if a secular priest,—to confinement in a stricter 
monastery if a regular. No distinction seems to have 
been drawn between the sale of an immediate and of a 
reversionary interest. The innocent simoniace promotus 
was, apart from dispensation, liable to the same penal- 
ties as though he were guilty. Certain matters were 
simoniacal by the canon law which would not be so re- 
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garded in English law, eg., the sale of tithes, the 
taking of a fee for confession, absolution, marriage, or 
burial the concealment of one in mortal sin or the 
reconcilement of an impenitent for the sake of gain, and 
the doing homage for spiritualities. So grave was the 
crime of simony considered that even infamous persons 
could accuse of it. English provincial and legatine con- 
stitutions continually assailed simony. Thus one of the 
heads in Lyndewode (bk. v.) is, ‘‘Ne quis ecclesiam 
nomine dotalitatis transferat vel pro praesentatione 
aliquid accipiat.”” In spite of all the provisions of the 
canon law it is well established that simony was deeply 
rooted in the medizeval church. Dante places ersons 
guilty of simony in the third bolgia of the eighth circle 
of the Inferno : 
“O Simon mago, O miseri seguaci, 
Che le cose di Dio che di bontate 
Deono esser spose, voi rapaci 
Per oro e per argento adulterate.”—Inf., xix. 1. 


The popes themselves were notorious offenders, In 
the canto just cited Pope Nicholas IIL. is made by the 
poet the mouthpiece of the simoniacs. He is supposed 
to mistake the poet for Boniface VIII., whose simo- 
niacal practices, as well as those of Clement V., are 
again alluded to in Par. xxx. 147. At a later period 
there was an open and continuous sale of spiritual 
offices by the Roman curia which contemporary writers 
attacked in the spirit of Dante. A pasqninade against 
Alexander VI. begins with the lines: ~ 


“Vendit Alexander claves, altaria, Christum. 
Emerat ille prius; vendere jure potest.” 


Machiavelli calls luxury, simony and cruelty the 
three dear friends and handmaids of the same pope. 
The colloquy of Erasmus, De Sacerdotiis Captandis 
bears witness to the same state of things. And, best 
proof of all, numerous decisions as to what is or is not 
simony are ta be found in the reported decisions of the 
oman rota.” That part of the papal revenue which 
consisted of first fruits (primitice or annates) and 
tenths (decimee) must have been theoretically simonia- 
cal in its origin. In England this revenue was an- 
nexed to the crown by Henry VIII. and restored to 
the church by Queen Anne (see QUEEN ANNE'S 
Bounty). 


For the purposes of English law simony is defined by 
Blackstone as the corrupt presentation of any person to an 
ecclesiastical benefice for money, gift or reward. The offence 
is one of purely ecclesiastical cognizance, and not punishable 
by the criminal law. The penalty is forfeiture by the 
offender of any advantage from the simoniacal transaction, 
of his patronage by the patron, of his benefice by the pres- 
entee. An innocent clerk is under no disability, as he 
might be by the canon law. Simony may be committed in 
three ways,—in promotion to orders, in presentation to a 
benefice and in resignation of a benefice. The common law 
(with which the canon law is incorporated, as far as it is 
not contrary to the common or statute law or the preroga- 
tive of the crown) has been considerably modified . by 
statute. Where no statute applies to the case, the doctrines 
of the canon law may still be of authority. Both Edward 
VI. and Elizabeth promulgated advertisements against 
simony. The Act of 31 Eliz. c. 6 was intended to reach the 
corrupt patron as well as the corrupt clerk, the ecclesiastical 
censures apart from the statute not extending to the case 
ofa patron. The first part of the Act deals with the penal- 
ties for election or resignation of officers of churches, col- 
leges, schools, hospitals, halls and societies for reward, The 
second part of the Act provides that if any person or per- 
sons, bodies politic and corporate, for any sum of money, 
reward, gift, profit or benefit, directly or indirectly, or for 
or by reason of any promise, agreement, grant, bond, cove- 
nant or other assurances, of or for any sum of money, ete., 
directly or indirectly present or collate any person to any 
benefice with cure of souls, dignity, prebend or living 
ecclesiastical, or give or bestow the same for or in respect 
of any such corrupt cause or consideration, every such pres- 
entation, collation, gift and bestowing, and every admis- 
sion, institution, investiture and induction shall be void, 

1 See Roscoe, Life of Leo X., vol. 2 463. 

2 one pa the fine distinctions rawn by the casuists and 
attacked by Pascal in the twelfth of the Provincial Letters. ’ 


| patron may present as on a vacancy ; 
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frustrate and of none effect in law; and it shall be lawful 
for the queen to present, collate unto, or give and bestow 
every such benefice, dignity, prebend and living ecclesiasti- 


| cal for that one time or turn only; and all and every person 


or persons, bodies politic and corporate, that shall give or 
take any such sum of money, ete., directly or indirectly, or 
that shall take or make any such promise, ete., shall forfeit 
and lose the double value of one year’s profit of every such 
benefice, ete., and the person so corruptly taking, procuring, 
seeking or accepting any such benefice, etc., shall be ad- 
judged a disabled person in law to have or enjoy the same 
benefice, etc. Admission, institution, installation or induc- 
tion of any person to a benefice, etc., for any sum of money, 
etc., renders the offender liable to the penalty already men- 
tioned. But in this case the presentation reverts to the 
patron and not to the crown. The penalty for corrupt 
resigning or exchanging of a benefice with cure of souls is 
that the giver as well as the taker shall lose double the 
value of the sum so given or taken, half the sum to go to 
the crown and half to a common informer. The penalty for 
taking money, etc., to procure ordination or to give orders 
or license to preach is a fine of £40 [$194.40] ; the party so 
corruptly ordained forfeits £10 [$48.60] ; acceptance of any 
benefice within seven years after such corrupt entering into 
the ministry makes such benefice merely void, and the 
the penalties are 


divided as in the last case. The Act is cumulative only, 


;and does not take away or restrain any punishment pre- 


scribed by ecclesiastical law. The Act of 1 Will. and M. 
sess. 1, c. 16, guards the rights of an innocent successor in 
certain cases. It enacts that after the death of a person 
simoniacally presented, the offence or contract of simony 
shall not be alleged or pleaded to the prejudice of any other 
patron innocent of simony, or of his clerk by him presented, 
unless the person simoniac or siamoniacally presented was 
convicted of such offence at common law or in some eccle- 
siastical court in the lifetime of the person simoniac or 
simoniacally presented. The Act also declares the validity 
of leases made by a simoniac or simoniacally-presented 
person, if bona fide and for valuable consideration to a lessee 
ignorant of the simony. By 13 Anne e. 11, if any person 
shall for money, reward, gift, profit or advantage, or for any 
promise, agreement, grant, bond, covenant or other assurance 
for any money, etc., take, procure or accept the next avoid- 
ance of or presentation to any benefice, dignity, prebend or 
living ecclesiastical, and shall be presented or collated 
thereupon, such presentation or collation and every admis- 
sion, institution, investiture and induction upon the same 
shall be utterly void ; and such agreement shall be deemed 
a simoniacal contract, and the queen may present for that 
one turn only; and the person so corruptly taking, ete., 
shall be adjudged disabled to have and enjoy the same bene- 
fice, ete., and shall be subject to any punishment limited 
by ecclesiastical law. 3 and 4 Vict. e. 113, 2 42, provides 
that no spiritual person may sell or assign any patronage 
or presentation belonging to him by virtue of any dignity 
or spiritual office held by him; such sale or ass t is 

null and void. This section has been construed to take 

away the old archbishop’s “ option,” ie., the right to present ‘ 
to a benefice in a newly appointed bishop’s patronage at the 
option of the archbishop. By canon 40 of the canons of 1603 

an oath against simony was to be administered to every 

person admitted to any spiritual or ecclesiastical function, 

dignity or benefice. By 28 and 29 Vict. ¢, 122 a declaration 


“was substituted for the oath, and a new canon incorporat- : 


ing the alteration was ratified by the crown in ee | 
the canon law all resignation bonds were simoniacal, an q 
in 1826 the House of Lords held that all resignation bonds, { 
general or special, were illegal. Special bonds have since 
however, been to a limited extent sanctioned by law. | 
Geo. AYV.c. 94 makes a written promise to resign va’ ; 
made in favor of some particular nominee or one of two 
nominees, subject to the conditions that, ‘where there are 
two nominees, each of them must be either b blood o 
riage an uncle, son, grandson, brother, nephew or g 
nephew of the patron, that the writing be d 
the registrar of the diocese open to public inspe 
that the resignation be followed by presentation wi 
months of the person for whose benefit the bond is 
Cases of simony have come before the courts in wh 
of the highest rank have been implicated. In 169 
case of Lucy v. The Bishop of St. David’ the b 
deprived for simony. The Queen’s Bench refused a 
tion (1 Lord Raymond’s Rep. 447). As lately as 
dean of York was deprived by the archbishop for sim: 
in this case the Queen’s Bench granted a proh 
ground of informality in the proceedings (In 
the Dean of York, 2 Queen’s Bench Rep., 1). 
sult of the law gathered from the tes and 
may be exhibited as follows: (1) it is not sim 
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man or spiritual person not purchasing for himself to pur- 
chase while the church is full an adyowson or next presen- 
tation, however immediate the prospect of a vacancy ; (2) 
it is not simony for a spiritual person to purchase for him- 
self a life or any greater estate in an advowson, and to pre- 
sent himself thereto; (3) it is notsimony to exchange bene- 
fices under an agreement that no payment is to be made for 
dilapidations on either side; (4) it is not simony to make 
certain assignments of patronage under the Church Build- 
ing and New Parishes Acts (9 and 10 Vict., c. 88, 32 and 33 
Vict. c. 94), (5) it is simony for any person to purchase the 
next presentation while the church is vacant; (6) it is 
simony for a spiritual person to purchase for himself the 
next presentation, though the church be full; (7) it is 
simony for any person to purchase the next presentation, or 
in the case of purchase of an adyowson the next presentation 
by the purchaser will be simoniacal if there is any arrange- 
ment for causing a vacancy to be made; (8) it is simony for 
the purchaser of an advowson while the church is vacant to 
present on the next presentation; (9) it is simony to ex- 
change otherwise than simpliciter; no compensation in 
money may be made to the person receiving the less valu- 
able benefice. The law on the subject of simony has been for 
some time regarded as unsatisfactory by the authorities of 
the church. Thearchbishop of Canterbury has undertaken 
to introduce into the House of Lords a bill for the amend- 
ment of the law, the heads of which have recently (Febru- 
ary, 1886) been under the consideration of convocation. 
The bill proposes inter alia to prohibit the sale of next pres- 
eutations and of advowsons unless under certain limita- 
tions, to abolish resignation bonds, and to substitute for the 
present declaration against simony declarations that the 
presentee has not committed certain specific acts, 

In Scotland simony is an offence both by civil and eccle- 
siastical law. The rules are generally those of the canon 
law. There are few decisions of Scottish courts on the 
subject. By the act of 1584, c. 5, ministers, readers, and 
others guilty of simony provided to benefices were to be de- 
prived. An Act of Assembly of 1753 declares pactions 
simoniacal whereby a minister or probationer before pres- 
entation and asa means of obtaining it bargains not to raise 
a process of augmentation of stipend or demand reparation 
or enlargment of his manse or glebe after induction. 


(J. W-T) 


SIMPLICTIUS, the successor of Pope Hilarius or Hi- 
larus, was a native of Tibur, and was consecrated bishop 
of Rome on February 25, 468. He died March 2, 483, 
and was succeeded by Felix III. His extant letters, 
which date from the banishment of Romulus Augus- 
tulus and the early years of Odoacer’s reign, relate 
almost entirely to the ecclesiastical and court-intrigues 
of Alexandria and Constantinople in connection with 
the Monophysite controversy. 
~ SIMPLICIUS, a native of Cilicia, a disciple of Am- 
monius and of Damascius, was one of the last of the 
Neoplatonists. From 400 to 529 4.p. the Neoplatonic 
school at Athens was the centre of pagan opposition 
to victorious Christianity, and, as such, fell a victim 
to imperial persecution. The subvention which it had 
received from the state was withdrawn ; its private 
property was confiscated; and at last in 529 the teach- 
ing at Athens of philosophy and jurisprudence was 
forbidden (Malalas, p. 451, ed. Bonn). Disestablished, 
disendowed, and silenced, the scholarch Damascius, 
Simplicius, Priscianus, and four others resolved in 531 
or 532 to seek the protection of Khosrau Andsharvan 
(or Chosroes), who had ascended the throne of Persia 
in the former of these years. To his court they went ; 
but, though from this patron of Greek learning they 
received a hearty welcome, they found themselves 
unable to support a continued residence amongst bar- 
barians. Before two years had elapsed they returned 
to Greece, Khosrau, in his treaty of peace concluded 
with Justinian in 533, earenir stipulating that the 
seven philosophers should be allowed ‘‘to return to 
their own homes, and to live henceforward in the en- 

_ joyment of liberty of conscience”’ (Agathias, ii. 30, 
31). After his return from Persia Simplicius wrote 
commentaries upon Aristotle’s De Calo, Physica, De 
Anima, and_ Categorie, which, with a commenta 

seo Enchiridion of Epictetus, have survived. 
In his writings Simplicius, who had small pretensions 
to originality of doctrine, devotes himself to the ex- 
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position and reconciliation of his authorities. His 
respect at once for Plato and for Aristotle is so great 
that he refuses to acknowledge any real difference 
between them, even in regard to their theories of uni- 
vergals and of matter. His remarks are, however, 
thoughtful and intelligent, and his learning is prodi- 
gious. To the student of Greek philosophy his com- 
mentaries are invaluable, as they contain many frag- 
ments of the older philosophers as well as of his 
immediate predecessors. 

The editions of the Greek text of the commentaries are 
as follows: on the De Czxlo, Utrecht, by S. Karsten, 1865 
(the Greek text published at Venice in 1526 is no more 
than a retranslation from Guil. de Moerbeka’s Latin ver- 
sion); on the Physica, Venice, 1526, Berlin (by H. Diels), 
vol. i, 1882; on the De Anima (a disappointing work), 
Venice, 1527, Berlin (by M. Hayduck), 1882; on the Cate- 
goriz, Venice, 1499, Basel, 1551; on the Enchiridion, Venice, 
1528, Paris (Didot), 1842, etc. On the life and writings of 
Simplicius, see J. A. Fabricius, Bibliotheca Greca, ix. 529 sq. ; 
Ch. A. Brandis’s excellent article in Smith’s Dict. of Greek 
and Roman Biography; E. Zeller, D. Phil. d. Gr., TIT. ii. 851 
sq.; also Ch. A. Brandis, “ Ueber d. Griech. Ausleger d. 
Aristot. Organons,” in Abh. Berl. Akad., 1833, and C. G. 
Zumpt, “Ueber d. Bestand d, phil. Schulen in Athen,” 
ibid., 1842. 


SIMPSON, Str James Youna, Barr. (1811- 
1870), physician, was born in the town of Bathgate, 
Linlithgow, Scotland, on the 7th of June, 1811. His 
father was a baker in that town, who largely owed a 
moderate success in business to a shrewd and manag- 
ing wife. James was the youngest of a family of 
eight, and for the furtherance of his worldly prospects 
the others struggled and sacrificed. At the age of 
fourteen he entered the university of Edinburgh as a 
student in the arts classes. ‘T'wo years later he began 
his medical studies. At the age of nineteen he ob- 
tained the license of the College of Surgeons, and two 

ears afterwards took the degree of doctor of medicine. 
Dr. Thomson, who then occupied. the ‘chair of pa- 
thology in the university, impressed with the gradua- 
tion thesis, ‘‘On Death from Inflammation,’ pre- 
sented by Simpson, offered him his assistantship. 
The offer was accepted, and during the session 1837- 
38 he acted as interim lecturer on pathology during 
the illness of the professor. The Eliane winter he 
delivered his first course of lectures on obstetric medi- 
cine in the extra-academical school. On Kebruary 4, 
1840, he was elected to the professorship of medicine 
and midwifery in the university. ‘Towards the end of 
1846 he was present at an operation performed by Lis- 
ton on a patient rendered unconscious by the inhala- 
tion of bea ee, ether. The success of the proceeding 
was so marked that Simpson immediately began to use 
it in midwifery practice. He continued, however, to 
search for other substances having similar effects, and 
in March, 1847, he read a paper on chloroform to the 
Medico-Chirurgical Society of Edinburgh, in which he 
fully detailed the history of the use of anzesthetics 
from the earliest. times, but especially dwelt upon the 
advantages of chloroform over ether. He advocated 
its use, not only for the prevention of pain in surgical 
operations, but also for the relief of pain in obstetri- 
eal practice. His strong and uncompromising advo- 
eacy of its use in the latter class of cases gave rise to 
one of the angriest and most widespread controversies 
of the time, and although his views may not have 
been generally indorsed by later professional practice, 
ansesthetics in surgical operations have from that time 
held an indisputed place, and Simpson’s anzsthetic 
still continues the favorite in the practice of the Edin- 
burch school. In 1847 he was appointed a physician 
to the queen in Scotland. In 1859 he advocated the 
use of acupressure in place of ligatures for arresting 
bleeding ; his views on this subject have, however, 
iven place to improvements in the ligature and to a 
aly ae Eo of the conditions influencing its efli- 
ciency. His contributions to the literature of his pro- 
fession and to archeeology, in which latter he took an 
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active interest, were very numerous, and embrace Ob- 
stetric Memoirs and Contributions (2 vols.), Home- 
opathy, Acupressure, Selected Obstetrical Works, An- 
esthesia and Hospitalism, Clinical Lectures on the 
Diseases of Women, and three volumes of essays on 
archeological subjects. Simpson, who had _ been 
created a baronet in 1866, died on May 6th, 1870, and 
was accorded a public funeral; his statue in bronze 
now stands in West Princes Street Gardens, Edin- 
burgh. 


Simpson was a man of strong individuality and somewhat 
hasty temper, an uncompromising and aggressive opponent 
when he believed himself in the right, yet so tender and 
sympathetic that he endeared himself to an immense circle 
of friends and patients. Endowed with great mental power, 
activity, and receptivity, he performed a very large amount 
of literary work, much of which was of great value at the 
time and still continues to be of interest. He will, how- 
ever, be chiefly remembered in the annals of medicine as a 
great personality, who brilliantly fought and won the battle 
for anesthetics, and introduced chloroform. 


SIMPSON, Tuomas (1710-1761), mathematician, 
was born at Market Bosworth in Leicestershire on the 
20th of August, 1710. His father was a stuff weaver, 
and, intending to bring his son up to his own business, 
took little care of the boy’s education. Young Simp- 
son, however, was eager for knowledge, and so ardent 
was he in pursuit of it that he neglected his weaving, 
and in consequence of a quarrel was forced to leave his 
father’s house. He settled for a short time at Nunea- 
ton, where he met a peddler who practiced fortune- 
telling. By the encouragement and assistance of this 
man Simpson was induced to make a profession of 
casting nativities himself, and he soon became the 
oracle of the neighborhood. But he was not long in 
discovering the imposture of astrology, and his con- 
science, as well as an accident which happened to him 
in the practice of his art, compelled him to abandon 
this profession. After a residence of two or three 
years at Derby, where he worked as a weaver during 
the day and tanght pupils in the evenings, -he went u 
to London and pursued the same course, but wit 
more success. ‘The number of his pupils increased ; 
his abilities became more widely known; and he was 
enabled to publish by subscription his Treatise of 
Fluxions in 1737. is treatise, as was afterwards 
acknowledged, abounded with errors of the press, and 
contained several obscurities and defects incidental to 
the author’s want of experience and the disadvantages 
under which he labored. His next publications were 
_ A Treatise on the Nature and Laws of Chance, 1740 ; 
Essays on Several Curious and Useful Subjects in 
Speculative and Mixed Mathematicks, 1740; The 
Doctrine of Annuities and Reversions deduced from 
General and Evident Principles, 1742; and Mathe- 
matical Dissertations on a Variety of Physical and 
Analytical Subjects, 1743. Soon after the publication 
of his Essays he was chosen a member af the Royal 
Academy at Stockholm; in 1743 he was appointed pro- 
fessor of mathematics in the Royal Military Academy 
at Woolwich; and in 1745 he was admitted a fellow 
of the Royal Society of London. In 1745 he pub- 
lished A Treatise of Algebra, with an appendix con- 
taining the construction of geometrical problems, and 
in 1747 the Elements of Plane Geometry. The latter 
book, unlike many others with the same title, is not 
an edition of Euclid’s Hlements, but an independent 
treatise. Though it can hardly be said that as an in- 
troduction to geometry it is preferable to Euclid, yet 
the solutions of problems contained in it (and in the 
appendix to the Algebra as well) are in general ex- 
ceedingly ingenious. In his Trigonometry, Plane and 
oer, with the Construction and Application of 

garithms, which appeared in 1748, there is a toler- 
ably uniform use of contractions for the words sine, 
tangent, ete., prefixed to. the symbol of the angle. 
The Doctrine and Application of Fluxions, which he 
issued in 1750, was more full and comprehensive than 


| his earlier work on the same wchjoct, ae altogether 


was so different that he wished it to be considered as 
a new book and not as a second edition of the former. 
In 1752 appeared Select Exercises for Young Pro- 
ficients in the Mathematicks, and in 1757 his Miscel- 

meous Tracts on Some Curious and Very Interesting 
Subjects in Mechanics, Physical Astronomy, and 
Speculative Mathematics, the last and perhaps the 
greatest of all his works. From the year 1735 he had 
sometimes under his own name, sometimes under ficti- 
tious names, been a frequent contributor to the Ladies’ 
Diary, an annual eablitadin partly devoted to the 
solution of mathematical problems, and from 1754 till 
1760 inclusive he was the editor of it. From first to 
last Simpson seems to have had his own share of the 
cares and anxieties of this world, and it is astonishing 
how under such circumstances he contrived to accom- 
plish what he did. His unremitting application and 
the want of proper regimen cada undermined his 
health, and he died on the 14th of May, 1761, at his 
native village. His name will probably be considered 
the most illustrious in the long roll of ne non-academ- 
ical mathematicians of Britain. 

SIMROCK, Kart (1802-1876), German poet and 
student of medizeval literature, was born on the 28th 
August, 1802, at Bonn, where his father was a music 
seller. He studied law at the universities of Bonn and 
Berlin, and in 1823 entered.the Prussian civil service, 
from which he was expelled in 1830 for having written 
a poem in praise of the July revolution. rwards 
he was permitted to lecture at the university of Bonn, 
and in 1850 he was made a professor of Old German 
literature. He died on the 18th July, 1876. 


Simrock established his reputation by his excellent 
modern rendering of the Nibelungenlied (1827), and of the 
works of Walther von der Vogelweide (1833). Among 
other works translated by him into the German of to-day 
were the Arme Heinrich of Hartmann von Aue (1830), the 
Parzival and Titwrel of Wolfram von Eschenbach (1842), the 
Tristan of Gottfried of Strasburg (1852), the Edda, Beowulf, 
and Heliand. In the Heldenbuch (1843-49) he offered a com- 
plete representation of the heroic legends of Germany, 
partly by means of translations, partly by means of inde- 
pendent poems. Before the publication of this work he 
had given evidence of an original poetical faculty in Wie- 
land der Schmied (1835); and in 1844 he issued a volume of 
Gedichte in which there are many good lyrics, romances, 
and ballads. In 1850 appeared Lauda Sion, and in 1857 the 
Deutsche Sionsharfe, collections of Old German sacred poetry. 
Of his republications the most popular and the most yalu- 
able were the Deutschen Volksbiicher, of which fifty-five were 
printed between 1839 and 1867. His best contribution to 
antiquarian science was his Handbuch der deutschen Myth- 
ologie (1853-55). At an early stage of his career Simrock 
took a high place among students of Shakespeare a 
Quellen des Shakespeare in Novellen, Marchen und Sagen (1831) ; 
and afterwards he translated Shakespeare’s poems and a 
considerable number of his dramas. Another important 
book was Novellenschatz der Italiener (1832). Among the 


‘rest of his works may be mentioned Die are Das 


eutschen 


malerische und romantische Rheinland, and his 
Kriegslieder. 
See Hocker, Karl Simrock (1877). k 


SIMSON, Roserr (1687-1768), mathematician, 
was the eldest son of a Glasgow merchant, John Sim- 
son of Kirktonhill in Ayrshire, and was born on the 
14th of October, 1687. ~ He was intended for the 
church, and passed with distinction through the usual 
course of study for that profession at the university of 
Glasgow. The bent of his mind, however, was u 
mathematics, not theology ; and, when a prospect was 
opened up to him of succeeding to the mathematical 
chair, he proceeded to London in order to become : 


uainted with some of the eminent mathematicians - 


there and to increase his stock of mathematical. 
edge. After a year’s residence in London he 
to Glasgow, and in 1711 was appointed by the 
versity to the ae of mathematics. 
duties of this office he re for half a 
During that time he published several works ¢ 
geometry, and carried on an extensive mai 
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correspondence. In 1746 the university of St. An- 
drews, wishing to confer on him an honorary degree, 
chose, according to his biographer Dr. William Trail, 
that of doctor of medicine, because in his youth he 
had made a careful study of botany. He never mar- 
ried, and his long life was spent within the walls of 
his college. His habits were exceedingly regular, his 
hours of work and of amusement being rigorously fixed. 
A studious man of science, he had no relish for the 
romiscuous intercourse of society, and his manner of 
iving was simple and inexpensive. In person he was 
tall, with a handsome countenance and an affable 
manner, and he used always to dress in light-colored 
clothes. Though, like some other distinguished mathe- 
maticians, he was rather absent-minded, in matters of 
business he was very circumspect. He was a man of 
the strictest integrity, ready to do justice to the merits 
of others, and not too sensible of his own. He en- 
joyed along course of uninterrupted health, and was 
seriously indisposed only for a few weeks before his 
death, which took place on the Ist of October, 1768. 


The first of Simson’s published writings is a paper in the 
Philosophical Transactions of the Royal Society of London 
(vol. xl. p. 330, 1723) on the subject of Euclid’s Porisms, the 
nature of which he was the first to elucidate (see PORISMsS). 
Then followed Sectionwm Conicarum Libri V. (Edinburgh, 
1735), a second edition of which, with additions, appeared 
in 1750. The first three books of this treatise were trans- 
lated into English, and several times printed, with the title 
The Elements of the Conic Sections. In 1749 was published 
Apollonii Pergzi Locorum Planorum Libri IL, a restoration of 
one of Apollonius’s lost treatises, founded on the lemmas 
given in the seventh book of Pappus’s Mathematical Collec- 
tion. In 1756 appeared, both in Latin and in English, the 
first edition of his Euclid’s Elements. This work, which 
contained only the first six and the eleventh and twelfth 
books, and to which in its English version he added the 
Data in 1762, has become the standard text of Euclid in 
England. The additions and alterations which Simson 
made by way of restoring the text to its “ original accuracy ” 
are certainly not all of them improvements, and the notes 
he appended show with what an uncritical reverence he re- 
garded the great geometers of antiquity. Two other works, 
restorations of Apollonius’s treatise De Sectione Determi- 
nata and Euclid’s treatise De Porismatibus, which Simson was 
too distrustful of himself to publish during his lifetime, 
were printed for private circulation in 1776 at the expense 
of Earl Stanhope, in a volume with the title Roberti Simson, 
M.D. .... Opera Quedam Reliqua. The volume contains 
also two additional books, De Sectione Determinata, two small 
dissertations on Logarithms and on the Limits of Quantities 
and Ratios, and a few problems illustrative of the ancient 
geometrical analysis. How far these restorations represent 
the lost originals will probably always be a matter of con- 
jecture. The De Porismatibus certainly cannot be coexten- 
sive with Euclid’s three books; but, if it is only a restored 
fragment, the credit due to Simson’s perseverance and pene- 
tration in recovering from oblivion the nature and some of 
the contents of one of the most interesting treatises of an- 
tiquity will always be such as to keep his name in the 
remembrance of geometers. 


SIMSON, Wiriram (1800-1847), portrait, land- 
seape, and subject painter, was born at Dundee in 
1800. He studied under Andrew Wilson at the Trus- 
tees’ Academy, Edinburgh, and his early pictures— 
landscape and marine subjects—were executed with 

at spirit and found a ready sale. He next turned 
is attention to figure painting, producing in 1829 the 
Twelfth of August, which was followed in 1830 by 
Sportsmen Regaling and a Highland Deerstalker. In 
the latter year he was elected a member of the Scottish 
Academy; and, having acquired some means by por- 
trait-painting, he spent three years in Italy, and on 
his return in 1838 settled in London, where he exhib- 
ited his Camaldolese Monk Showing Relies, his Cima- 
bue and Giotto, his Dutch Family, and his Columbus 
and his Child at the Convent of Santa Maria la Rabida. 
He died in London on the 29th of August, 1847. 
Simson is greatest as a landscapist ; his Solway Moss—Sun- 
set, exhibited in the Royal Scottish Academy in 1831 and now 
in the National Gallery, Edinburgh, ranks as one of the 
finest examples of the early Scottish school ef landscape. 
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His elder brother George (1791-1862), portrait-painter, 
was alsoa member of the Royal Scottish Academy, and his 
younger brother David (d. 1874) practiced as a landscape- 
painter. 


SINAI. In judging of the points of controversy 
connected with Sinai we are brought face to face with 
the question of the historicity of the Hebrew records 
involved. Though new attempts to fix the stations 
of the wilderness wandering appear every year, critics 
have long agreed that the number of forty for the 
years of wandering and for the stations are round 
numbers, and that the details are not based on his- 
torical tradition of the Mosaic age. This does not 
exclude the possibility that the names of some or all 
of the stations belong to real places and are based on 
more or less careful research on the part of the writers 
who record them. As regards the Mountain of the 
Law in particular, if the record of Exod. xix. sq. is 
strictly historical, we must seek a locality where 600,000 
fighting men, or some two million souls in all, could 
encamp and remain for some time, finding pasture and 
drink for their cattle, and where there was a mountain 
(with a wilderness at its foot) rising so sharply that 
its base could be fenced in, while yet it was easily 
ascended, and its summit could be seen by a great 
multitude below. In the valley there must have been 
a flowing stream. The peninsula of Sinai does not 
furnish any locality where so great a host could meet 
under the conditions specified, and accordingly many 
investigators give up the statistics of the number of 
Hebrews and seek a place that fulfils the other con- 
ditions. But when we consider that the various 
records embodied in the PENTATEUCH (q.v.) were com- 
posed long after the time of Moses, and that the 
authors in all probability never saw Sinai, and had no 
exact topographical tradition to fall back on, but could 
picture to themselves the scene of the events they re- 
corded only by the aid of: imagination, the topographi- 
cal method of identifying the Mountain of the Law 
becomes very questionable. The Pentateuchal writers 
are not at one even about the name of the mountain. 
It used to be thought that Horeb was the name of the 
mountain mass as a whole, or of its southern part, 
while Sinai was the Mountain of the Law proper, but 
it has been shown by Dillmann that the Klohist and 
Deuteronomy always use the name Horeb for the same 
mountain which the Jahvist and the Priestly Code 
called Sinai. The Elohist belonged to Northern Israel, 
but Judges v. 5 shows that even in Northern Israel the 
other name Sinai was not unknown. And it might be 
shown, though that cannot be done here, that the 
several accounts vary not only as regards the name but 
in topographical details. Thusall that can be taken 
as historically fixed is that after leaving Goshen the 
Hebrews abode for some time near a mountain called 
Sinai or Horeb (cf. ISRAEL, vol. xiii. p. 407), and that 
this mountain_or range was held to be holy as a seat 
of the Deity (Exod. xix. 1-3, 1 Kings xix), 

Where, then, was this mountain? The Midianites, 
of whom according to one source Jethro was priest, 
probably always lived east of the Gulf of ‘Akaba; yet 
we can hardly follow Beke in seeking Sinai beyond — 
that gulf, but must rather think of some point in the 
seule’ peninsula of Sinai, which lies between the 
Gulfs of ‘Akaba and Suez, bounded on the N. by the 
Wilderness el-Tih, which slopes gently towards 
the Mediterranean. To the south of this wilderness 
rises the Jebel el-T'fh, a mass composed mainly of 
Nubian sandstone and cretaceous limestone, which 
attains in fantastic forms an altitude of some 3000 feet ; 
its ridges converge towards the south and are cut off 
by great valleys from the mass now known as Mount 
Sinai. The latter is composed of primitive rocks,— 
granite, porphyry, diorite, gneiss, etc. ‘The sandstones 
of Jebel elt are rich in minerals; inscriptions of 
Amenophis III. and Thothmes IIT. found on the spot 
show that the ancient Egyptians got emerald, mala- 
chite, and kupfergriin at Sarbit al-Khidem ; and 
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still older are the turquoise and copper mines of Mag- 
hara, where inscriptions occur bearing the names of 
kings from Senefru and Cheops down to Rameses IT. 
These mines were worked by criminals and prisoners of 
war, and the waste products of are foundries indi- 
cate that the peninsula was once better wooded than 
now, of which indeed we have express testimony of 
post-Christian date. At present the dominant feature 
1s bare walls of rock, especially in the primitive forma- 
tions; the steep and jagged summits have a striking 
effect, which is increased by the various colors of the 
rock and the clearness of the atmosphere. The deep- 
cut valleys are filled by rushing torrents after rain, but 
soon dry up again. In the south the centre of the 
main mountain mass is Mount Catherine (8540 feet), 
Omm Shémar to the southeast being little lower; this 
peak and north of it Mount Serbal (6750 feet), which 
rises more immediately from the plain, dominate the 
Ké’ah, a waste expanse of sand strown with pebbles, 
which oceupies the southwest margin of the peninsula. 
In the Ka‘ah is the village of Tur, and at the south- 
ern promontory (Ras Mohammed) is the little hamlet 
of Sherm. The Sinai group as a whole is called by the 
Arabs Jebel al-Tiir ; the name Sina in Arabic comes 
only from books. The area of the peninsula is about 
11,200 square miles, the population is four to five 
thousand souls, chiefly Bedouins of various tribes, 
whose common name, derived from Tiir, is Towdra. 
They have sheep and goats, with which they retire 
in summer to the high lands, where there is good 
pasture ground, and where springs are comparatively 
common. On thechalk and sandstone water is scarcer 
than among the primitive rocks, and often brackish. 
Though the rocks are bare, there is always vegetation 
in the dales, especially acacias and tamarisks; from 
the latter (7. mannifera) manna is stil] derived in 
quantities that vary with the rainfall. On the hills 

ow aromatic plants, especially Thymacee. The 
auna includes the ibex, hyrax, and hyena; the pan- 
ther too is sometimes found. Flights of quail have 
been observed. In some valleys there are well-kept 
gardens and good date-palms; the most noted oasis is 
that of Feiran, in the northwest of the peninsula, 
which is watered by a perennial stream. Whether 
Feiran is the Rephidim of Exod. xvii. is a question 
which, like the ‘dontification of the other stations of 
the Israelites, depends on the localization of the 
Mountain of the Law. 

There is no genuine pre-Christian tradition on this 
subject. The chief event for the ancient sanctity 
of Mount Sinai is Antoninus Martyr (end of the 6t 
century), who tells that the heathen Arabs in his time 
still celebrated a moon feast there. As stn means 
“‘moon,”’ this feast has been connected with the name 
of Sinai, but the proposed etymology is not certain. 
Of heathen origin, too, are the many Nabateean .in- 
scriptions (see NABAT@ANS) of Sinai, found es ecially 
in the Waédy Mokatteb (in the northwest), and some- 
times accompanied by rude drawings. The language 
and character are Aramaic, but the proper names are 
mainly those of Arabs, who passing by graved their 
names on the rocks. That they were pilgrims to Sinai 
cannot be made out with certainty. The inscriptions 
date from the early years of the Christian era, when 
the Nabataean kingdom was at its height. 

In early Christian times many anchorites inhabited 
Sinai, living for the most part in the caves, which are 
numerous even in the primitive rocks. Tlien monas- 
teries were built, the most famous being the great one 
of St. Catherine in Wady ebDér (the valley of the 
monastery). On Serbil, too, there were many granite 
dwellings, and in the neighboring Pharan (Phoenicion), 
which was a bishop’s see, there were, as the ruins show, 
churches and convents, 

The question then is whether when the hermits first 
settled in the peninsula there existed a tradition as to 
the place of the Mountain of the Law, and whether 
they chose for their residence a spot which was already 


traditionally consecrated by memories significant to the 
Christian as well as to the Jew. No assertion of the 
existence of such a tradition is to be found in Josephus. 
who only says that Sinai was the highest mountain of 
the district—a description which might apply to Serbal 
as seen from the plain below. Eusebius uses expres- 
sions which may also seem to point to Serbal as the 
place of the law-giving, and it must be admitted that 
the tradition which seeks the holy site in the group of 
Jebel Miisé (z.e., the mass of which Mount Catherine 
is the highest peak) is not older than the time of Jus- 
tinian, so that the identification with Mount Serbal 
seems to have greater antiquity in its favor. In later 
times Jebel Mtis4 and Serbél had each its own tradi- 
tion, and the holy places were pointed out at each ; 
thus from the monastery of St. Catherine a path of 
granite steps was constructed up to ‘the Mountain 
of the Law,’’ but similar steps are found at Serbal. 
That these traditions are not decisive, however, is 
admitted, more or less, even by those moderns who, 
like Lepsius, Ebers, Bartlett, give their voice for Ser- 
bal. Most authorities still pee Jebel Muis4 or some 

oint in that group, but they again differ in details. 
First of all there is much difficulty in determining the 
route by which the Hebrews approached the mountain. 
Then comes the question of finding a suitable plain for 
their encampment under the mountain, whigh is best 
met if, with Robinson, Stanley, Palmer, and others, 
the plain is taken to be that of al-Réhe and the over- 
hanging mountain to be Jebel Sufséfeh. The latter is 
over 6300 feet high, and consists of pasture ground; 
it does not fit all the details in Exodus, but this objec- 
tion is quite as strong against the traditional site on 
Jebel MasA (Mount Forage which lies farther to the 
south. Jebel Muisé has been accepted by Tischendorf, 
Laborde, Ritter, Strauss, Farrar, and many others; on 
this view the Israelites must have encamped in the 
narrow WAdy al-Seba'fyeh, north of the mount. But 
the absence of exact topographical detail on the part 
of the Biblical narrators, who always speak of Sinai as 
if it were a single summit and give no hint about sey- 
eral summits of which it is one, shows that in their 
time there was no real tradition on the matter, and that 
all attempts at identification are necessarily vain. 


Literature.—Burckhardt, Travels in Syria, ete., London, 
1822; Leon de Laborde, Voyage de V Arabie Petrée, Paris, 
1830-36; Robinson, Biblical Researches, London, 1841; Lep- 
sius, Reise, Berlin, 1845; Stanley, Sinai and Palestine ; Fraas, 
Aus. d. Orient, Stuttgart, 1867; Ordnance Survey of the Pen. 
of Sinai, Southampton, 1869, 3 vol.; Palmer, Desert of the 


| Zcodus, Cambridge, 1871; Ebers, Durch Gosen zum Sinai, 24 


ed., Leipsic, 1881; Baker Greene, The Hebrew Migration, 
London, 1883; Hull, Mownt Seir, Sinai, and West Palestine, 
London, 1885, See also the Palestine’s Society’s Quarterly 
Statement, passim. (A. 80.) 


SINCLATR, Sir Jonny, Barr. (1754-1835), a volu- 
minous Scottish author, was descended from the Sin- 
clairs of Ulbster, a branch of the noble house of Caith- 
ness. He was the eldest son of George Sinclair and 
Janet, daughter of William, Lord Strathnaver, and 
was born at Thurso Castle, 10th May, 1754. For ashort 
time he had Logan the hg a asa private tutor, cer 
after studying Greek and Latin at the high school o 
Edinburgh, entered the university in his thirteenth 
year. He was admitted a member of the faculty of 
advocates in 1775, and was subsequently called to the 
English bar (Lincoln’s Inn), but, preferring ies to 
law, was in 1780 elected member of parliament for his 
native county, As Caithness was then only alternately 
represented with Bute, he was in 1784 chosen for Lost 
withiel, Cornwall, and in 1796 for Petersfield, 
shire, his parliamentary career extending almos 
terruptedly over thirty years till July, 1811. I 
he began the issue of those pamphlets on vari 
jects connected with the welfare of the nat 
made him perhaps the most voluminous aut 
time, his separate publications, as given in his Me 
amounting in all to three hundred and sixty 


_ 


: 


SIND. 


His reputation as a financier and political economist 
was firmly established by his publication in 1784 of the 
History of the Public Revenue of the British Empire, 
to subsequent editions of which was added a Review 
of the Financial Administration of the Right Hon. 
William Pitt. he adoption of his plan for the issue 
of exchequer bills during the great commercial stagna- 
tion of 1793 prevented the ruin of a large number of 
merchants and manufacturers ; and in 1797 Pitt con- 


sulted him when the treasury threatened to become | 


exhausted, with the result that the scheme known as 
the “loyalty loan ”’ was established. On 4th February, 
1786, Sinclair was created a baronet of Great Britain, 
After succeeding his father in 1770 he had set himself 
to improve the family estates, thus changing in a great 
degree the aspect of Caithness and affording employ- 
ment to a largely increased number of’ the population. 
In 1791 he established at Edinburgh a society for the 


improvement of breeds of sheep; and in 1793 he cir- | 


culated a plan for a board of agriculture and internal 

improvement. When the board was shortly afterwards 
established by a charter from the crown he was nomi- 
nated its first president. From the agricultural reports 
published by this society he compiled his Code of Agri- 
culture, published in 1819. About 1790 he con- 
ceived a plan for a Statistical Account of Scot- 
land, and the work was published in twenty-one 
volumes, 1791-1799. 

Sir John Sinclair was also the author of a 
number of tracts on naval and military subjects ; 
and in 1794 he raised for the defence of the 
kingdom a regiment of a thousand men, at first 
called the ‘‘ Caithness Fencibles,’’ afterwards 
the ‘‘ Rothesay and Caithness Fencibles’’; a 
second battalion of a thousand men was raised 
by him in 1795, which took part in suppressing 
the rebellion in Ireland in 1798. Though origi- 
nally a supporter in parliament of the war policy 
of Pitt, he afterwards joined the “‘armed neu- 
trality ’’ party, which advocated retrenchment 
and reform. In 1805 he was appointed by Pitt 
a commissioner for superintending the construc- 
tion of roads and bridges in the north of Scot- 
land. He was a member of most of the agricul- 
tural societies of the Continent, and held as 
many as twenty-five foreign diplomas. He was 
a fellow of the Royal Societies of London and 
Edinburgh, a fellow of the Antiquarian Society 
of London and President of the Highland So- 
ciety of London. No man of his time took a 
more comprehensive and enlightened interest in 
the general welfare of the country or conferred 
on it more substantial benefits. He enjoyed the 
esteem and intimate friendship of many eminent 
contemporaries both at home and abroad, with 
several of whom he kept up an extensive corre- 
spondence. He died 21st December, 1835. 

ey. his first wife, a daughter of Alexander Mait- 
land of Stoke Newington, near London, he had 

two daughters, of whom the elder, Hannah, was 

the authoress of a work on the Principles of the - 
Christian Faith. By his second wife, the Hon. Diana 
Macdonald, only daughter of «Alexander, first Lord Mac- 
donald, he had thirteen children, of whom the eldest 
son, George (1790-1860), who sueceeded to the baronetcy, 
was a schoolfellow of Byron and Peel at Harrow, and 
is styled by Byron the “prodigy of our school days”; 
the third son, John (1797-1875), became archdeacon of 
Middlesex, and besides the Memoirs of his father, wrote sev- 
eral theological works; and the fourth daughter, Catherine 
(1800-1864), who for many years acted as his secretary, 
his death achieved some distinction as an authoress, 
Lips works being Modern Accomplishments, 1836; 
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India, and a frontier province of considerable impor- 
tance in a geographical and political aspect, lies between 
| the 23d and 28th parallels of N. latitude and between 
the 66th and 71st meridians of E. longitude. Its 
length from north to south is estimated at 360 miles, 
}and the average of its breadth from east. to west at 
170. _On the north it is bounded by the Khelat state 
(see BaLucuistaNn), the Punjab, and Bahawalpur; 
}on the K. by Jaisalmir and Mulani, or generally the 
more desert tracts of Western Rajputana; on the 8. 
by the Runn of Cutch (Rann of Kachh) and the Indian 
Ocean ; and on the W. by Khelat, which overlaps it 
on the north. Including the alienated district of 
Khairpur and the extensive tract to the south called 
the political superintendency of the Thar and Parkar, 
its area is set down as between 56,000 and 57,000 
square miles. 

The one great geographical feature in Sind is the 
lower Indus, passing, as it does, throuyh the entire 
length of the province, first in a southwesterly direc- 
tion, then turning somewhat to the east, then return- 
ing toa line more directly south, and finally inclining 
to the west, to seek an outlet at the sea. Though 
| there is much similarity in the appearance of the land- 


Jacobaby d 
“a 0 


# Note.Larhano,Mehr&Rohrt 
fan the Shikarpur: Naushahro, 
"4 


Pala 4 Tanda in the Haidarabad. 
and Sehwan Hohistan & Shahban- 
dar in the Karacht, Collectorata 

The Thar & Porkarand Frontier 
are separate Districes, ana Khair 
par ts the alienated territory of 
4. Ei, Mir Ali Murad . 


Map of Sind, 


scape on the two sides of the broad river, the distant 
line of mountains between Sakhar and Sehwan, the 
steep pass overhanging the water at Lakki, and the 
hill country below Sehwan give a distinctive character 
to the right bank, and lend it special attraction when 
contrasted with the flat lowlands, merging into desert, 
on the left. Sind has been aptly likened to Egypt. 
Tf the one depends for life and fertility on the N ile, so 
does the other on the Indus. The cities and towns 
are not so readily to be compared. Hyderabad, not- 
withstanding its remarkable fortress and handsome 
tombs, can searcely vie in interest asa native capital 
with Cairo; nor can Kurrachee, as a Europeanized — 
capital, be said to have attained the celebrity of Alex- 
andria. Yet there are some respects in which this 
particular province would not be wholly eclipsed, even 
in its outside pictures. It contains many monuments 
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of archeological and architectural interest, and to the 
traveller descending the river from the Punjab, or as- 
cending it from Kotri, the coup d’eil on the approach 
to Rohri is at times singularly striking. The beautiful 
little island of Khwaja Kidhr is a gem in itself; and 
there is at certain seasons undoubted poetry in the 
very dreariness of Sakhar and Bakhar. 


Owing to the deficiency of rain, the continuance of hot 
weather in Sind is exceptional. Lying between two mon- 
soons, it just escapes the influence of both. The southwest 
monsoon stops short at Lakhpat Bandar, the northwest mon- 


bs ; : / 
soon at Kurrachee, and even here the annual rainfall is not | 


reckoned at more than six or eight inches. At times there 
is no rainfall for two or three years, while at others there is 
a whole season’s rainfall in one or two days. The average 
temperature of the summer months rises to 95° F., and the 
winter average is 60°, the summer maximum being 120° 
and the winter minimum 32°. The temperature on the 
sea-coast is much more equable than elsewhere. In North- 
ern Sind we find frost in winter, while both there and in 
Lower Sind the summer heat is extreme and prolonged. 
This great heat, combined with the poisonous exhalations 
from the pools left after the annual inundation and the 
decaying vegetable deposits, produces the fever and ague 
with which the name ef the country is associated, and to 
which even the natives themselves fall a prey. 

The soil is largely dependent on the river overflow. This 

grand provision of nature is, however, uncer- 
Soil and tainly exercised; and not only is the actual 
cultivation. yolume of water supplied from the upper Indus 

liable to fluctuation, but the-particular lands 
inundated or untouched by inundation vary according to 
the caprices of the river. Questions of alluvion and dilu- 
vion are therefore of frequent occurrence ; and it is often as 
hard to say whether newly-thrown-up lands belong to the 
state or an individual proprietor as it is to decide who is 
the loser in the case of lands newly submerged. In the 
lands which, as a rule, are reached annually and in fair 
proportion by the inundation, the soil is so rich as to pro- 
duce two crops or even more in the year without the assist- 
ance of manure. Salt is present in great quantity. The 
two principal yearly crops are the vernal, known as rabi, 
sown in autumn and reaped in spring, and the autumnal, 
known as kharif, sown in summer while the river is high 
and reaped from October to December. In some districts there 
is a distinct third crop called peshras, sown in March and 
reaped in July and August. The implements of husbandry 
are the plough (har), drawn by two bullocks; the harrow 
(sahar), a heavy log of wood drawn by four bullocks, a man 
standing on each end; the seed-sower (néri),a tube fixed to 
the plough with a wooden funnel on the top, used while the 
ground is being ploughed for the last time; a curved hook 
(détro) with teeth like a saw, for reaping ; and a hoe (kfriah), 
for weeding. 

The principal products are béjri (a well-known Indian 
grain), and judri (the Indian millet), rice, cotton, 
sugar-cane, tobacco, oil-seeds, wheat, barley, and 
indigo. Of these, wheat may be considered the 
staple produce of Upper, and béjri and judéri of Middle and 
Lower Sind. Dates, plantains, mangoes, limes, oranges, 

megranates, citrons, figs, grapes, apples, tamarinds, mul- 

erries, and melons are said to be fruits common to the coun- 
try; and it is added that of late years nectarines, peachés, 
apricots, and other fruit trees have been successfully. intro- 
duced, but the statement must be received with some 
reservation in respect of quantity and quality, There is no 
doubt that the fruits imported by the Afghan traders find 
more favor than any home products. 

Among the chief manufactures may be mentioned the 
gold, silver, and silk embroideries, carpets, 
cloths, lacquered ware, horse-trappings and 
other leather-work, paper, pottery, tiles, swords, 
and matchlocks, and the boxes and other arti- 
cles of inlaid work introduced more than a century ago 
from Shiraz. The lac work, a widely extended industry in 
India, is also in vogue in Sind. Variously colored lae is 
laid in succession on the boxes, ete., while turning on the 
lathe, and the design is then cut through the different 
colors. Hyderabad has long been famous for its silks and 
cottons, silver and gold work, and lacquered ornaments, and 
the district could once boast of skilled workmen in arms 
and armor; but unless the demand for the products of its 
industries increase, it is to be feared that its old reputation 
will not long be maintained. In the cloths called sudi, silk 
is woven with the striped eotton—a practice possibly due to 
the large Mohammedan population of the country, as no 
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Moslem can wear a garment of pure silk without infraction sequently the area of cultivation was 
of the law. As regards the carpets, Sir George Birdwood | considerable remissions had to be gra 


states that those from Sind are the cheapest, coarsest, and 
least durable of all made in India. Formerly they were 
fine in design and coloring, but of late years they have 
greatly deteriorated. The cheap rugs, which sell for about 
9s. [$2.18] each, are made with the pile (if not altogether) 
of cow hair, woven upon a common cotton foundation, with 
a rough hempen shoot. The patterns are bold and suited 
to the material, and the dyes good and harmonious. 

In 1837 the zoology of Sind was reported by Burnes to 
comprise of genera and species 20 mammals, 191 
birds, 36 fishes, 11 reptiles, besides 200 in other 
departments of natural history. Of wild ani- 
mals we find the tiger (in the jungles of Upper Sind), the 
hyena, the gérkhar or wild ass (in the south part of the 
Thar and Parkar district), the wolf, jackal, fox, wild hog, 
antelope, pharho or hog deer, hares, and poreupines. Of birds 
of prey, the vulture and several varieties of faleon may be 
mentioned. The flamingo, pelican, stork, crane, and 
Egyptian ibis frequent the shores of the delta. Besides 
these there are the ubdéra (bustard) or tila, the rock-grouse, 
quail, partridge, and various kinds of parrots. Waterfowl 
are plentiful; in the cold season the lakes or dhandhs are 
covered with wild geese, kulang, ducks, teal, curlew, and 
snipe. Among other animals to be noted are scorpions, 
lizards, centipedes, and many snakes. 

The domestic animals include camels (one-humped), buf- 
faloes, sheep and goats, horses and asses (small but hardy), 
mules, and bullocks. Of fish there are, on the sea-coast, 
sharks, saw-fish, rays, and skate; cod, sir, cavalho, red- 
snapper, gassir, begti, dangaéra, and buru abound. A kind of 
sardine also frequents the coast. In the Indus, the finest 
flavored and most plentiful fish is the palo, generally 
identified with the hilsa fish of the Ganges. Dambhro(Labeo 
rohita) and mullet, mordko (Cirrhina mrigala) gandan ( Notop- 
terus kapirat), khago or catfish (Rita buchanani), popri (Barbus 
sarana) shakér, jerkho, and singhdri (Macrones aor) are also 
found. Otter, turtle,and porpoise are frequently met with ; 
so too are long-snouted alligators and water-snakes. 


Fauna. 


. 


The extent of forest land is relatively small. The forests 
(about eighty-seven in number) are situated for 
the most part on the banks of the Indus, and Forests. 


extend southward from Ghotki in the Rohri 
deputy collectorate to the middle delta. They are described 
as narrow strips of land, from two to three miles in length, 
and ranging from two furlongs to two miles in breadth. 
The largest are between 9000 and 10,000 acres in area, but 
are subject to diminution owing to the encroachments of 
the stream. The wood is principally bébul ( Acacia arabica), 
bahan (Populus euphratica), and kandi (Prosopis spicigera). 
The téli (Dalbergia Sissi) grows to some extent in Upper 
Sind; the iron-wood tree (Tocoma undulata) is found near 
the hills in the Mehar districts. There are, besides, the 
nim (Melia Azadirachta), the pipal (Ficus religiosa), the bér 
(Zizyphus Jujuba). The delta has no forests, but its shores 
abound with mangrove trees. Of trees introduced by the q 
forest department we have the tamarind ( Tamarindus indica), ¥ 
several Australian wattle trees, the aula ( 2mblica officinalis), . 
the bahera ( Terminalia Bellerica), the carob tree ( Ceratonia Sili- 
qua), the China tallow (Stillingia sebifera), the bél (digle Marm- 
elos), and the mahua (Bassia latifolia), as well as the water 
chestnut (Zrapa natans). There is a specially organized 
forest department. 77 

For administrative purposes the province has five well- 
understood divisions:—(1) Frontier, Upper 


Sind, of which the principal town is Jacob- Territorial 
abad, named after the late General John Jacob, divisions. 


C.B., its founder; the hamlet which oceupied 
its site in 1843 was a mere speck in the desert, and its name, 
Khangarh, can hardly be associated with the fine canal and 
abundant vegetation now marking the locality ; (2) Shika 
pur, with its capital of the same name and rr 
notable places on the right bank of the Indus; in | 
division also are the towns of Larkhdna and Ro 
on the left bank of the river; (3) Hyderabad ( 
of which the chief town, having the same na 
capital of the province prior to the British oce 
Kurruchee (Karachi), with its modern Europeaniz 
and harbor and Tattha, a town of interesting 
ciations; (5) Thar and Parkar, an outlying 
southeast, more or less part of the desert t 
far and wide in that particular quarter. Bes 
is the territory of Mir’Ali Murad, Talpur, g 
of its original.dimensions, but still forming 
alienation in Upper Sind. 
Where cultivation depends so much on ' 
the year’s inundation, it is natural that 
revenue should be uncertain. In 18 
instance, the river was abnormally lo 
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with difficulty carried out. 
in the Thar and Parkar district, was not only scanty but 
unseasonable, In Thar and Parkar the rainfall was espe- 
cially favorable, and owing to an early inundation and 
wise preparations lands never before cultivated were 
brought under the plough. 

The gross canal revenue in Sind amounted in 1883-84 
to Rs. 3,686,754 [$1,791,762.45], and the land revenue to 
Rs. 1,171,925 [$569,555.55]. In round numbers and English 
figures—without reference to the deterioration of the rupee 


—the total is about £487,000 [$2,366,820], of which three- | 


fourths is due to canal irrigation. 
The population may be roughly reckoned at two millions 
and a half, an estimate which is borne out by 


_ Population. the census of 1881. Kurrachee is now the most 


populous of the capitals, and its numbers far | 


exceed those of Shikarpur and Hyderabad. But the char- 
acter of its inhabitants differs from that of other large towns 
in Sind. They are for the most part foreign and migratory, 
and do not represent the true Sindis. 
Of the two great divisions of the people in Sind the Mo- 
hammedans comprise about two-thirds of the 


Racesand whole, the Hindus the remaining third. The 
castes. Mohammedans may be divided into two great 

bédies—the Sindis proper and the naturalized 
Sindis. The Sindi proper is a descendant of the original 


Hindu. In religion he is a Stini, though some of the Sindis 
belong to the Shia sect. There are probably more than 
three hundred families or clans among the Sindis. There 
is, as a rule, no distinction of caste, except that followers 
of certain yvocations—such as weavers, leather-workers, 
sweepers, huntsmen—are considered low and vile. The six 
different classes of naturalized Sindis are—the four families 
of the Saiyids (the Bokhari, Mathari, Shirdzi, and Lakhi- 
rdyi); the Afghans, from Khorasan; the Baluchis; the 
slaves or Sidis—originally Africans; the Memans; and the 
Khwajas. The Hindu population of Sind may be divided 
into the following principal castes: the Brahmans, 
Kshatrias, Waishias, and Stidras, with their subdivisions. 


Besides these there are the Sikhs, and the religious mendi- | 


cants—the Sandsi, Jogi, Gosdin, and Ogar,—all of Brahman 

origin. 
The educational progress made in Sind during the quarter 
of a century succeeding the mutiny has been 


Education. very great. In 1858 there was but one Govern- | 
became the independent chief of Mirpur. 
and one, with 25 boys, at Hyderabad ; and of the 82 only 8 | 


ment English school, with 82 boys, at Kurrachee, 


of the pupils were Sindi. In 1884-85 Sind could boast of a 
Government high school at Kurrachee with 400 pupils, of 
another high school at Hyderabad with 338 pupils, and of a 
third at Shikarpur with 228 boys. The three passed 39 out 
of 48 candidates for matriculation at the Bombay university. 
Of vernacular or Sindi-Persian schools under native masters 
there were 34 which éame under Government supervision 


in 1858, whereas there were in 1884-85 no less than 23 


middle schools—teaching the vernacular and English—with 
1165 pupils; and in the primary schools the number of 
pupils was nearly 20,000. 

Captain (now Sir Richard) Burton has given a clear and 
instructive account of the language and litera- 
ture of Sind. The large proportion of Sanskrit 
and Arabic words admitted, the anomalous 
structure of the grammar, and the special 
sounds of certain letters of its alphabet render the first re- 
markable; and the original romantic poems and translations 
of Arabic religious works command the attention of scholars 
to the second. Among the more celebrated of the native 
writers are Makhdum Hashim, Makhdum Abdullah, and 
Saiyid Abdu’l-Latif. 

he leading features of the two years’ campaign of Alex- 
Histo ander the Great in the Punjab and Sind have 
he been touched on elsewhere (see INDIA, vol. xii. 

. 826). About 711 A.p. the Hindus of Sind were conquered 
Muhammad Kasim, the young general of the caliph 
Valid, but his successors were unable to hold their ground. 
In reality it was the overwhelming irruption of Mahmid 
of Ghazni three centuries later which finally subjugated 
the province. Nearly six centuries later still, Sind was 
annexed by the great Akbar to Delhi. In the meanwhile 
it had been governed by princes and petty chiefs, all of 


La e 
and litera- 
ture. 


_ little historically important to distinguish the province, 
_ separated from the other divisions of the Mughal empire, 


bec ag th its governors possessed a certain delegated power 
which might well have tempted the more ambitious to re- 
yolt. When Nadir took possession of the lands west of the 
1d. The tribe to which he belonged claimed lineal de- 


one Nir Muhammad Kalhora was the quasi ruler in 
ent from Abbas, uncle of the prophet, and had a widely- 


The rainfall, moreover, except ' 


| Shikarpur. 
| who, as above shown, was in the unenviable position of 


whom are celebrated in local history. After Akbar, and | 
up to the time of Nadir Shah’s invasion of India, there is | 
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spread repute for sanctity. Their political influence had 
been, moreover, increasing for many years, and in the per- 
son of one or two of their stronger chiefs they had on sundry 
occasions risen in arms against the imperial troops. In 1701, 
or thirty-eight years before the Persian invasion, Yar Mu- 
hammad Kalhora had obtained possession of Shikarpur, 
and managed to get from the Mughal emperor a firman 
conferring upon him the “subahdari” of the Déra districts, 


| with the title of “ Khuda Yd4r Khan.” On his death in 1719 


he had extended his territory by the acquisition of the 
Kandidra and Larkhana districts, and of Sibi, a vast tract of 
country then including within its limits Sakhar as well as 
He was succeeded by his son Nir Muhammad, 


having to account for his actions to no less notable an an- 
tagonist than Nadir himself. The latter was eventually 
appeased by an annual tribute of 20 lakhs of rupees, and on 
his return to Persia conferred upon the Kalhora prince the 
title of “Shah Kuli Khan.” On Nadir’s death the Sind 
lands of Nar Muhammad became tributary to Ahmad Shah 
of Kandahar, the transfer being scaled by the bestowal of 
a new title, “Shah Nawdz Khan.” This occurred in 1748, 


‘from which date till 1783—when Abdul Nabi, the last 


of the Kalhora princes, was defeated by Mir Fath 
Ali Khan, and the ruling dynasty forcibly superseded by 
the Talptir Baluch chiefs—the local history is a mere record 
of conflicts and reconciliations, treaties and evasions of 
treaty, as regards outside powers, and of revolution and 
bloodshed within. The seat of government had become 
established at Hyderabad, founded by Ghulam Shah Kal- 
hora in 1768. We now come to the Talpirs. These Balu- 
chis had immigrated to Sind from their native hills under 
Mir Shahdad in the early part of the 18th century, and had 
taken service under Nir Muhammad Kalhora. Shahdad, 
raised to rank and influence, died, leaving four sons, the 
third of whom, Mir Bahram, succeeded as head of the tribe. 
His murder bya grandson of Nar Muhammad was one of 
the main causes of the ill-feeling which had culminated in 
bitter hostility when later acts of treachery and barbarism 
sealed the fate of the tyrant rulers. The Talpars entered 
Hyderabad as conquerors; but unfortunately for the con- 


| solidation of their sovereignty the suspicious nature of Mir 


Fath Ali, the head of the house, alarmed his near relatives. 
His nephew Sohrab fled to Upper Sind,and founded the 
principality of Khairpur, while Tara, moving eastward, 
Later on, 
Mir Fath Ali, undeterred by divisions which he had no 
power to prevent, admitted to a share of his own govern- 
ment of Hyderabad his three younger brothers, Ghulam 
Ali, Karm Ali, and Murad Ali. On the death of Fath Ali 
in 1801 the three continued to rule together; and when 
Ghulam Ali was killed in 1811 the duumvirate remained 
supreme; but, on the death of Karm Aliin 1828 and Murad 
Alia few years later, the old system was revived, and a 
government of four again instituted. Such was the state of 
things when British relations with the province had become 
necessarily an urgent consideration, owing to the Afghan 
expedition of 1838 (see vol. xii. pp. 846-47). 

During this crisis of Anglo-Indian history the political 
officers in Sind and Baluchistan had a difficult task to per- 
form, and it is infinitely to their credit that more mischief 
did not ensue in these countries from the many and heavy 
British disasters in the north. But the amirs of Sind were 
to be dealt with for infractions of treaty if not for open 
hostility ; and Sir Charles Napier had to call them to account 
soon after his arrival at Sakhar in the autumn of 1842. The | 
long and complex narrative need not be here repeated. 
Suffice it to state that the outcome was the conquest of 
Sind,—the immediate result of the battle of Midni, fought 
in the vicinity of Hyderabad in February, 1843. A course 
of wise, firm, and kindly administration inaugurated by 
Sir Charles Napier himself, and continued by Messrs. Prin- 
gle, Frere, Inverarity, Gen. John Jacob, Sir W. Merewether, 
and later commissioners, has since made the province an 
important section of the western presidency of India. The 
story of the eight years’ rule of Sir Bartle Frere in Sind 
has yet to be written, but his name is associated with numer- 
ous matters of paramount importance,—in relation espe- 
cially to the position and fortunes of the deposed amirs, the 
rights and immunities of the old privileged landholders, 
the organization of municipal institutions, the promotion 
of systematic education, the due administration of justice, 
and the erection of public works of utility. 


See Hughes's Gazetteer of Sind ; Burton's History of Sind ; B ; 
Government Records, No. xvii.; Bombay Educational Report, 1885 ; 
Annual Report on Administration of Sind; Bae of Director of 
Publie Instruction, Bombay, 1857-58; Birdwood'’s Handbook to In- 
dian Court, Paris, 1873. (F. J. G.) 


SINGAN, a form of the name SE-GAN Foo (q.v.). 
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SINGAPORE, a British dependency, commercially 
and administratively the most important of the STRAITS 
SETTLEMENTS (g.v.), which form a separate colonial 
government. It consists principally of an island 27 
miles long by 14 broad, lying off the south end of the 
Malay Peninsula, but also includes upwards of 70 in- 
significant islets to the south and west within a radius 


Singapore and its Environs. 


of 10 miles. From the mainland of Johor, as this part 
of the peninsula is called, Singapore island is separated 
by a strait, Salat Tabras or Tambrosh, less than half 
a mile wide at the narrowest point, which was formerly 
the main channel of navigation to the Chinese seas. 
The name of Singapore Strait is given to the much 
wider channel which separates the island on the south 
from the various islands of Butang, Batang, Bintang, 
etc., belonging to the Dutch East Indies. The sur- 
face of Singapore is undulating, and diversified by hills 
ranging from 70 to rather less than 400 feet, the 
highest point being Bukit Timah, to the north- 
west of the town (about 519 feet). Geologically 
the core of the island consists of crystalline rocks ; but 
in the west there are shales, conglomerates, and sand- 
stones; and all round the island the valleys are filled 
with alluvial deposits on a much more extensive scale 
than might be looked for where none of the streams 
have a course of more than six miles, or attain to any 
considerable size except after heavy rains (see details 
in J. R. Logan’s ‘‘Local and Relative Geology of 
Singapore,”’ in Jour. Beng. Asi. Soc., vol. xvi., and 
“The Geology of the Straits of Singapore,” in Lond. 
Geol. Jour., 1851, vol. vii.). The southwestern 
shores are od be with coral reefs, and living coral 
fields are found in many parts of the strait. Being 
chiefly composed of red clays and laterite, the soil is 
not generally rich, and requires careful and liberal 
husbandry to make it really productive. When it was 
first oceupied by the English the whole island was 
covered with forest and jungle; and, although this 
was geagely cleared off subsequent to 1837, when a 
mania for nutmeg plantations set in, the moisture and 
warmth of the climate have kept it clothed with Jux- 


| 
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uriant and perpetual verdure, in which palms, ferns, 
and orchids are conspicuous forms. ‘* Near the shore, 
by the mouths of creeks, are grouped quaint dwellings 
of fishermen, built of wood or palm leaf standing on 
piles over the water. In the smooth sandy bays cocoa- 
nut palms shelter the picturesque Malay houses. 
More inland we find groves of fruit trees, small patches 
of sugar-cane, Chinese gardens, tapioca and 
indigo fields. Neat bungalows—the residences 
of officials, merchants, and rich Chinese and 
Arabs—diversify the scene, particularly in the 
vicinity of the town. In the remote parts of 
the island more especially there are waste - 
spaces which were formerly gambier planta- 
tions and are now covered with coarse lalang 
grass’? (Governor Wild). The nutmeg trees 
which had for twenty years been a main source 
of wealth were blighted in 1860; the planta- 
tions were completely given up; and, though 
many of the sbandencl trees recovered and 
nutmegs can still be gathered ip Singapore, 
they have never again been cultivated. Cotton 
planting was the next tried, but without suc- 
cess, and though cinnamon grows well the labor 
necessary for its cultivation and manufacture 
is too expensive. (Gutta percha, originally in- 
troduced to England from Singapore, was so 
much run upon that all the trees of that kind 
in the island were exterminated. Gambier 
and pepper, both at one time largely grown, 
have for many years been of little account. 
Liberian coffee, pine-apples, cocoa-nuts, and 
aloes are now the most important objects of 
cultivation. Quite recently districts have been 
inclosed for reforestation and the eucalyptus 
and other trees have been planted. Almost 
all kinds of fruits do well in the island,— 
the custard-apple, pine-apple, sour-sop, lime, 
orange, and plantain being in season nearly all 
the year, aid the durian, blimbiage duku, lang- 
sat, mangosteen, rambutan, tarrup, tampang, 
ete., in July and August and also for or 
some of the months between November and 
.February. The botanical and Zoological gar- 
dens at Singapore, connected with the Agri-Horticul- 
tural Society, have been devoted to the introduction 
of economic plants, such as China and Assam tea, salt- 
bush or Rhagodia, which forms excellent fodder, ete. 


In climate Singapore is wonderfully fortunate for a 
country within one degree of the equator. There is hardly 
any seasonal change, and the annual range of temperature L 
is generally only from 70° to 90°. “ The nights especially are 
very cool and refreshing, and enable people to sleep with- 
out difficulty.” The atmosphere is almost uniformly serene, 
and the face of the ocean is only disturbed by the swell of 
distant tempests in the China Sea or the Bay of Bengal. 
The northeast monsoon is the master wind from November 
to April, but is generally neither persistent nor powerful, . 
and the southwest monsoon is even less regular in its action. 
The southerly winds in May and June known as Java winds 
have very much the character of land and sea breezes, but 
are considered very enervating in spite of the pleasant 
féeling of freshness which they at first produce. Rapid 
squalls (sumatras) also occur during the southwest monsoon 
and beneficially clear the air. Instead of periodical rains 
there are (on asixteen years average) 167 wet days dis- 
tributed throughout the year. The annual rainfall is 92.27 
inches; 1885, a very dry year, showed only 69 inches, ac- 
cording to Dr. Rowell’s report. ‘The mean maximum tem- 
perature in the shade is 86.7°, the mean minimum in the 
shade 73°. The highest temperature observed ey 


sixteen years was 94° in April, 1878, and the lowest 
February, 1874. Mostof the domestic animals 
have been introduced, but not in great numbe 
wild hogs, sloths, monkeys, and squirrels are the m 
worthy mammals; and tigers, which formerly con 
serious depredations among the natives, still 

find their way across the strait from the ma 

the first census ‘was taken in 1824 the settle 
pore was found to contain 10,603 inhabitan 
this number had increased to nearly 60,000. 
figures show the more important components 
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lation in 1860, 1871, and 1881,—the totals for those years be- 
ing 80,792, 97,111, and 139,208 respectively : 


1860. 1871. 1881. 
Europeans and Eurasians..... 2,445 3,207 | 2,769 | 
Malays. --seseresessesees ores Ssaees . 10,888 | 19,250 | 22,155 
KU gs, CbC...eceveeeseeseeree ceeens _seeees | 10,244 | 12,058 
CHINESO....00.0. eeecer ahccrsaccasne 50,043 | 54,098 | 86,766 


3,239 | 


PRP WUTIOHGcro cores Sckitwnssicdccicente 3.408 


5,881 


The total is estimated to be now well over 150,000. The 
preponderance and rapid increase of the Chinese is a most 
striking feature, mainly due, however, to a steady stream 
of immigration. The death-rate in Singapore is very much 
higher than the birth-rate—4473 being the average number 
of deaths in 1881-83 against 1919 births. This is largely 
to be ascribed to the paucity of women—33,785 females to 
105,423 males in 1881. In the small number of Europeans 
proper—1283—there are nineteen nationalities represented. 

The only town in the settlement is the city of Singapore, 
the general capital of the Straits settlements. It lies on 
the south side of the island in 1° 16’ N, lat. and 103° 53’ E. 


long., a bright, picturesque, prosperous, and progressive | 


place, with a sea frontage extending for about 6 miles from 
New Harbor northeast to the Rochore and Kallang suburbs. 
Under the control of its municipality, which has a yearly 
revenue of more than 300,000 dollars, a great variety of 


improvements have been effected—the river dredged and | 


deepened, foreshores reclaimed, bridges built, trees planted, 
and public buildings erected—within the last six or seven 
The principal churches, the court-house, and the 

uropean quarters generally are situated on the north side 
of the river, while on the south side extend the ware- 
houses and shops of the European and Chinese traders. 
On Peel Hill, 170 feet high, stands a citadel; and on 
Government Hill is the Government house—a palatial resi- 
dence in park-like grounds. The cosmopolitan character 
of the population gives great brightness of color to the 
crowded streets and is reflected in the architectural pe- 


culiarities of the native quarters—where Mohammedan | 
mosques, Chinese joss-houses, and Hindu temples are | 
Among the more important European | 


ey at home. 
ifices are St. Andrew’s cathedral (first consecrated in 
1833, present building erected in 1861, became cathedral in 
1870), the “Roman Catholic cathedral, the supreme court- 
house, the new post-office (1883-84), the new police courts 
(1884), the- European hospital, the jail, the Tanglin bar- 
racks, and the Raffles school (dating from 1823). The 
Raffles public library and museum had 320 subscribers in 
1885 and 34,250 visitors, the books issued numbering 16,348. 
Several English papers, as well as one Chinese and one 
Malay, are published at Singapore. As a trading-port 
Singapore has great advantages over and above its position 
on theStraits. The harbor is safe and has good anchorage, 
and it can be approached without the assistance of pilots 
from three directions. New Harbor is the name of the 
channel which lies between the southern projection of the 
main island and thesmall island of. Blakan Mati, and is di- 
vided by the still smaller island of Ayer Brazi. It is there 
that the Peninsular and Oriental Steam Navigation Com- 
; and the Messageries Maritimes have their docks and 
depéts. At Tanjong Pagar there are two graving docks,— 
Victoria Dock haying a length of 450 feet, a breadth of 65 
feet, and a sill-depth at spring-tides of 20 feet, and the 
corresponding figures for Albert Dock being 470 feet, 60 
feet, and 21 feet. The two New Harbor Docks are respec- 
tively 415 and 459 feet long, and 42 and 62 feet broad, and 
have sill-depths of 14-15} and 19-20 feet. At Pulo Brani, 
Bon Accord Dock has a length of 330 feet, a breadth of 
50, and a sill-depth of 17. A large admiralty dock for the 
use of ships of the British navy is being constructed. Op- 
ite Singapore proper the sea shallows to a few fathoms. 
tides (tables of which were first published in 1884) are 
as yet imperfectly registered, but in general they consist of 
a principal high-water and low-water succeeded bya sec- 
ondary high water and low water of the most limited range. 
The commercial movement of the port has rapidly attained 
vast dimensions. While in 1851-52 the total exports and 
im amounted to £5,739,556 [$27,894,242.16], they 
reached £10,371,300 [$50,404,518] in 1859-60, £18,292,180 
[$88,899. 
and £25,931,930 


,994.80] in 1870, £23,050,943 [$112,027,582.93] in 1880, 
[$126,029,179.80] in 1883. There is no rail- 


_ way in the island ; but in 1886 a steam tramway was opened | on 


Tanjong Pagar to Elgin Bridge. Till quite recently 
e tsa was practically without defences ; but since 1885 
colony has constructed a series of batteries at Serapong, 
‘Mati, Mount Palmer, etc., at a cost of £75,000 [$364,- 


101 


500], and the home Government has expended £90,000 
[$437,400] on the ordnance, 

The name Singapore or Sinhapura, i.e., Lion City, was 
originally given to a town founded by Hinduized Malay or 
Javanese settlers from Sumatra at an early date in the 
Christian era. The commercial importance of the place in 
| the 14th century is attested by Barros, but the Sanskrit 
origin of the name had by his time been forgotten, and 
he was taught to derive it from Malay words. Not long 
afterwards the town must have fallen into decay, and at 
| the beginning of the present century the only trace of 
/its existence was certain rock inscriptions in a very 
old character, and the whole island had not more than 150 
inhabitants. Alexander Scott recognized the excellent po- 
| sition of the island in the 18th century, and Sir Stamford 
Raffles, whose attention was called to it by Captains Ross 
and Crawford of the Bombay marine, fixed on it as the site 
of the great commercial emporium which he determined 
to found for the encouragement of British trade in the 
East. In 1819 permission was obtained to build a British 
factory on the south coast; and in 1824 the island was pur- 
chased from the sultan of Johor for 60,000 Spanish dollars 
(£13,500 [or $65,610]) and a life annuity of 24,000 dollars 
(£5400 [or $26,244]). The city became the capital of the 
Straits Settlements instead of Prince of Wales Island in 
1832. 

See Belcher, Voyage of the Samarang; Collingwood’s Naturalist's 
| Rambles in the Chinese Seas; The Directory of the Straits Seltlements 
| for 1886 ; the Journal of the Straits Branch of the Royal Asiatic Society, 
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SINGBHUM, a British district in the lieutenant- 
governorship of Bengal, lying between 21° 59” and 22° 
53’ N. lat. and between 85° 2’ and 86° 56’ E. long. 
It has an area of 3753 square miles, and is bounded 
on the N. by the districts of Lohardag4é and Manbhum, 
on the E. by Midnapur, on the 8S. by the tributary 
states of Orissa, and on the W. by Lohdrdagé and 
tlie tributary states of Chutia Nagpur. Its central 
portion consists of a long undulating tract of country 
running east and west, and enclosed by great hill 
ranges. The depressions lying between the successive 
ridges comprise the most fertile part, which varies in 
‘elevation above sea-level from 400 feet near the Sub- 
arnarekha on the east to 750 feet around the station 
of Chéibisé. South of this an elevated plateau of 
700 square miles rises to upwards of 1000 feet. In 
the west of the district is an extensive mountainous 
tract, sparsely inhabited by the wildest of the Kols; 
while in the extreme southwest corner is a still 
grander mass of mountains, known as ‘‘Saranda of 
the seven hundred hills,’’ rising to a height of 3500 
feet. From the Laydd& range on the northwest of 
Singbhtim many rocky spurs strike out into the dis- 
trict, the more prominent of them attaining an eleva- 
tion of 2900 feet. Among other ranges and peaks 
are the Chaitanpur range, reaching an elevation of 
2529 feet, and the Kapargddi range, a conspicuous 
ridge rising abruptly from the plain and running in a 
southeasterly direction until it culminates in Tuiligdr 
Hill (2492 feet). The principal rivers are the Subar- 
narekha, which with its affluents flows through the 
eastern portion of the district; the Koel, which rises 
west of Randi and drains the Saranda region; and 


8 miles. About two-thirds of Singbhiim district is 
covered with primeval forest, containing some valuable 
timber trees; in the forests tigers, leopards, bears, 
buffaloes, and several kinds of deer abound, and small 
herds of elephants occasionally wander from the Me- 

hdsani Hills in Morbhanj. The climate is dry, and 
fhe hot season is extremely trying, the thermometer 
frequently registering T06° F. in the shade; the aver- 
age annual rainfall is about 57 inches. 


The census of 1881 disclosed a population of 453,775 
(226,681 males and 227,094 females); Hindus numbered 
447,810, Mohammedans, 2329, and Christians, 2988. The 

ly town containing a population of more than 5000 is 
Chaibésd, the civil station and administrative headquar- 
ters of the district, with 6006 inhabitants. The staple crop 
of Singbhim is ric other chief crops are wheat, 
Indian corn, pe: ar-cane, cotton, and 
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ublished at Singapore ; and other works quoted under the head- | 


the Baitarani, which touches the southern border for 


102 


tobacco. The principal manufactures are coarse cotton 
cloths, brass and earthenware cooking utensils, and soap- 
stone platters. Cereals, pulses, oil-seed, stick-lac, and iron 
comprise the chief exports; and the imports include salt, 
cotton thread, English cloth goods, tobacco, and brass 
utensils. 

Colonel Dalton, in his Ethnology of Bengal, says that the 
Singbhim Rajput chiefs have been known to the British 
Government since 1803, when the marquis of Wellesley 
was governor-general of India; but there does not appear 
to have been any intercourse between British officials and 
the people of the Kolhdén previous to 1819. The Hos or 
Larka Kols, the characteristic aborigitial race of Singbhaim 
district, would allow no stranger to settle in, or even pass 
through, the Kolhan; they were, however, subjugated in 
1836, when the head-men entered into engagements to bear 
true allegiance to the British Government. The country 
remained tranquil and prosperous until 1857, when a rebel- 
lion took place among the Kols under Parahat R4jd. After 
« tedious campaign they surrendered in 1859, and the cap- 
ture of the raja put a stop to their disturbances. 


SINGING. See Voice. 

SINHALESE. See Cryton. 

SINIGAGLIA, or SentGatxra (the official form), 
a city of Italy, in the province of Ancona, in 43° 43” 
16’” N. lat., on the coast of the Adriatic, 17 miles by 
rail north of Ancona. _ It is well built, with broad and 
well-paved streets, and has the general appearance of 
a thriving commercial town. A modern cathedral, 
erected subsequent to 1787, a large Jewish synagogue, 
a theatre, the communal buildings, and-the old palace 
of the dukes of Urbino are the more notable buildings. 
The communal library was founded by Cardinal Nicola 
Antonelli in 1767 ; and the principal hospital and one 
of the orphanages date from 1534. The port is formed 
by the lower reaches of the Misa, a small stream which 
flows through the town between solid embankments 
constructed of Istrian marble. Between July 20 and 
August 8 Sinigaglia annually holds one of the largest 
fairs in Italy, which dates originally from 1200, when 
Sergius, count. of Sinigaglia, received from the count 
of Marseilles, to whose daughter he was affianced, cer- 
tain relics of Mary Magdalene. The fair has dimin- 
ished in importance since the opening of the railway, 
but formerly it used to be visited by merchants from 
France, Switzerland, Austria, Germany, and especially 
the Levant. The population, exclusive of the suburbs, 
va 10,501 in 1861 and 6634 (commune 22,499) in 

i 

Sinigaglia is the ancient Sena (24vn) or (to distinguish it 
from Sena Julia, i.e., Siena) Sena Gallica, a town of the 
Galli Senones (S4vwves), whose name appears as Senogallia 
as early as Pliny. Sena was made a Roman colony imme- 
diately after the conquest of the Senones in 289 Bc. It 
was the rendezvous of the consuls Livius and Nero before 


_ the battle of the Metaurus, also known as the battle of 


Sena, in which Hasdrubal was defeated (207 B.c.). The 
sack of the town by Pompey, Sulla’s lieutenant, in 82 B.c., is 
the only other notable fact in its ancient annals. Ravaged, 
by Alaric, fortified by the exarch Longinus, and again laid 
waste by the Lombards in the 8th century and by the Sara- 
cens in the 9th, Sinigaglia was at length brought so low by 
the Guelf and Ghibelline wars, and especially by the severi- 
ties of Guido de Montefeltro, that it was chosen by Dante 
as the typical instance of a ruined city. In the 15th cen- 
tury if was captured and recaptured again and again by 
the Malatesta and their opponents. Sigismond Malatesta 
of Rimini erected strong fortifications round the town in 
1450-1455. The lordship of Sinigaglia was bestowed by 
Pius II. on his nephew Antonio Piccolomini, but the people 
of the town in 1464 placed themselves anew under Paul 
IL., and Giacomo Piccolomini in 1472 failed in his attempt 
to seize the place. Sixtus VI. assigned the lordship to the 
Della Rovere family, from whom it was transferred to Lo- 
renzo di Medici in 1516, After 1624 it formed part of the 
legation of Urbino, 


SINKING FUND. See Nartonan Dest, vol. 
XVI. p. 252. 

SINOPE, or in Turkish Sint, a town and seaport 
on the north coast of Asia Minor, on the isthmus and 
peninsula of Boztepeh, which forms part of the most 
northerly projection of the Anatolian seaboard. 
Though it possesses the finest natural harbor save one 
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in the Black Sea, defective communication with the 
interior, and the consequent rivalry of Ineboli (since 
about 1848), have prevented Sinope — its natural 
position as a great commercial centre. But between 
1882 and 1885 roads have been constructed which give 
direct access southward to Czesarea and even to Tar- 
sus, near the south coast. The town still bears the 
stamp of its former sniportaties On the isthmus 
pasa 2 a huge but for the most part ruined castle, 
originally Byzantine and afterwards strengthened by 
the Seljuk sultans; and the old town is surrounded by 
Byzantine walls. Of early Roman or Greek antiqui- 
ties there is little trace; but the ancient local coinage 
furnishes a very beautiful and interesting series of 
types (see M. J. P. Six’s paper in The Numismatic 
Chronicle, 1885). The population has not greatly 
changed since 1868, when it was found to be 9668 in- 
habitants, of whom 7299 were Mohammedans and 2369 
Greeks and others. 


Sinope (Zwarn), whose origin was mythically assigned by 
its own ancient inhabitants to Autolycus, a companion of 
Hercules, was colonized by the Milesians, and ultimately 
became the most flourishing Greek settlement on the coast 
of the Euxine. In the 5th century B.c. it received a colony 
of Athenians; and by the 4th it had extended its authority 
over a considerable tract of country and become itself the 
mother of several colonies—Cerasus (Kerasfin), Trapezus 
(Trebizond), Cotyora, ete. Its fleet was practically domi- 
nant in the Euxine, except towards the west, where it 
shared the field with Byzantium. When in 220 B.c. Sinope 
was for the first time attacked by the king of Pontus, the 
assistance of the Rhodians enabled it to maintain its inde- 
pendence. But where Mithradates IV. failed Pharnaces 
succeeded ; and the city, taken by surprise in 183 B.C., be- 
came the capital of the Pontian monarchy. Under Mith- 
radates the Great, who was born in Sinope, it had just been 
raised to the highest degree of prosperity, with fine build- 
ings, naval arsenals, and well-built harbors, when the Ro- 
mans under Lucullus and Pompey effected the subjugation 
of Pontus. In 64 B.c. the body of the murdered Mithra- 
dates was brought home to the royal mausoleum. Under 
Julius Cesar the city received a Roman colony. In the 
Middle Ages it became subject to Trebizond, and in 1470 it 
passed into the hands of the Turks. In November, 1853, 
the Russian vice-admiral Nakhimoff destroyed here a di- 
vision of the Turkish fleet.and reduced a good part of the 
town to ashes, 


SIOUX CITY, a city of the United States, the 
capital of Woodbury county, Iowa, lies 156 miles 
northwest of Des Moines, on the sloping banks of the 
Missouri river. It is a great railway centre (Chicago 
Milwaukee, and St. Paul Railway, Sioux City and 
Pacific Railway, etc.), has an extensive trade. and 
contains an opera house, foundry and machine shops, 
pork-packing factories, and mills. The pos of 
the city (which was laid out in 1854 art incorporated 
in eh was 3401 in 1870 and 7366 in 1880 (township 
7845). 

SIPHANTO, Srrueno, or Spano (ancient Greek 
Xidvoc),-an island of the Greek Aa in the 
nomarchy of the Cyclades, 30 miles southwest of Syra. 
It has an area of 28 square miles, and the population 
in 1879 was 5762. A ridge of limestone hills—whose 
prin¢ipal summits, Mount Elias and St. Simeon, are 
crowned by old Byzantine.churches—runs through the 
island; for about 2 miles along the western 
stretches a series of villages, each whitewashed house 
with its own garden and orchard. Apollonia, one of 
the five (so-called because built on the site of a temple 
to Apollo), is the modern capital ; formerly this rank | 
belonged to Kastro (also called Seraglio), an goa . 
world Italian town”’ with medizeval castle and - 
cations. and an old town-hall bearing date 1365, 
scriptions found.on the spot show that Kastro s 
on the site of the ancient city of Siphnos; 
Bent identifies the other ancient town of } 
the Mepi x6Aewv of Stephanos Byzantios) with th 
on the coast where a Hellenic white marble 
distinguished as the Pharos or lighthouse and 
as the tower of St. John. Churches and com 
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Byzantine architecture are scattered about the island. 
One building of this class is especially interesting— 
the school of the Holy Tomb or school of Siphnos, 
founded by Greek refugees from Byzantium at the 
time of the iconoclastic persecutions, and afterwards a 
great centre of intellectual culture for the Hellenic 
world. The endowments of the school are now made 
over to the gymnasium of Syra. In ancient times 
Siphnos was famous for its gold and silver mines, the 
site of which is still easily recognized by the excava- 
tions and refuse-heaps. A French company has 
started mining operations at Kamara. As in an- 
tiquity so now the potters of the island are known 
throughout the Archipelago. 


The wealth of the ancient Siphniotes was shown by their 


treasury at Delphi, where they deposited the tenth of their | 
gold and silver; but, says the legend, they once sent Apollo | 


a gilded and not a golden bull, and he in his anger flooded 
their mines. That the mines were invaded by the sea is 
still evident; and by Strabo’s time the inhabitants of the 
island were noted for their poverty. During the Venetian 
period it was ruled first by the Da Corogna family and after 
= by the Gazzadini, who were expelled by the Turks in 
1617. 


SIPHON, or SypHon, an instrument usually in the 
form of a bent tube for conveying liquid over the edge 
of a vessel and delivering it at a lower level, or in a 
position of less hydrostatic pressure. The principle 


on which it acts (see HyDROMECHANICS) may be un- 
ABC 


derstood from the accompanying diagram. isa 
tube filled with liquid, the 
shorter limb dipping under the 
surface of the anid in jar a, 
the longer in jar 6. The pres- 
sure in the tube at A is atmos- 
pheric pressure minus that of 
the vertical column AB’, while 
that at C is atmospheric pres- 
sure minus that of the column 
CB’. When CB” is longer 
than AB’ the pressure at C is, 
of course, less than that at A, 
and a current flows in the di- 
rection ABC through the si- 
phon. When AB/=B’ ’“C, that 
is, when the liquid stands at the same level, pressure 
is equal in the two limbs, and the current ceases. The 
siphon has practically a certain minimum diameter for 
each liquid, as capillarity prevents a fluid from flowing 
out of tubes of very aod bore unless under the influ- 
ence of electricity, heat, or great pressure. The in- 
strument is largely employed for chemical work, both 


in the laboratory and in manufacturing processes ; it 


is formed of glass, india-rubber, lead, or other, sub- 
stance, according to the purpose for which it is in- 
tended. The simple siphon (see Fig.) is used by filling 
it with the li aid to be decanted, closing the longer 
limb with the finger and plunging the shorter into the 
liquid, and it must be filled for each time of using. 
Innumerable forms have been devised adapted for all 
‘purposes, and provided with arrangements for. filling 
the tube, or for keeping it full and starting it into 
action automatically when required. The former pur- 
pose is usually effected by blowing into the vessel 
through a second opening in the stopper through 
which the siphon passes, or by means of a sucking or 
blowing tube attached to the longer limb, or by pour- 
ing inti uid through a flexible tube attached at the 
bend. The second plan is frequently realized by hav- 
ing a stopcock on the longer limb and a valve opening 
upwards on the shorter, or by having both limbs of 
equal length and each standing in a cup, In which 
case when the level changes in either cup the siphon 
tends to equalize it by conveying liquid from the higher 
to the lower. Many other forms are in constant use 
in the arts, and the siphon is also employed in some 
of its modifications in surgery, in engineering, and in 
other sciences. 
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| SIRACHIDES. See Jesus, rHE SON oF Srpacu. 
| SIRAJGANJ, a town in the district of Pabna, 
| Bengal, and the most important river-mart in that 
province, is situated near the Jamund or main stream 
of the Brahmaputra in 24° 26 58’” N. lat. and 89° 
47’ 5’” K. long., with a population of 21,0387 (11,215 
males and 9824 females) in 1881. The business of 
Sir4jganj is that of a changing station; the agricul- 
tural produce of the surrounding country is brought 
‘in in small boats and transferred to wholesale mer- 
chants for shipment to Calcutta in steamers or large 
‘cargo boats, and in return piece goods, salt, hardware, 
and allsorts of miscellaneous articles are received from 
Calcutta for distribution. Sirajganj is also the centre 
of the jute trade of Eastern ae) 

SIR-DARIA. See Syr-Darya. 

SIREDON. At the end of last century specimens 
‘of a kind of branchiate tailed Amphibian were 
\brought to Europe from the lakes of Mexico ; they 
| were examined by the zoologists of Paris and described 
| by Cuvier in Humboldt’s Recueil d’ Observations de 
| Zoologie, vol. i., and by Daudin in Hist. des Reptiles 
| (Paris, 1802-1804), under their native name of 
| ** Axolotls.”” The animals were named Siren pisci- 
| formis by Shaw (Zool., vol. iii.).. Wagler, in his 
Natiirliches System der Amphibien (Stuttgart, 1828- 
1833), separated the axolotl from the Linnzean genus 
Siren and called it Siredon axolotl, and later writers 
have often referred to the animal under the name 
Siredon pisciforme, Shaw. 

The axolotl of Mexico is about 6 or 7 inches in 
length; it has four pairs of gill-slits and three pairs 
of long feather-like external branchize. The branchial 
apertures are between the hyoid arch and the first 
branchial arch, and between the first-second, second- 
third, and third-fourth branchial arches. The branchize 
are attached to the first, second and third branchial 
arches. The body is cylindrical, and a median mem- 
branous fin extends along the trunk dorsally, is con- 
tinued along the tail, passes round the end of the 
latter and terminates ventrally at the anus. It has 
four limbs, which are short and somewhat stout ; the 
anterior terminate in four and the posterior in five 
digits. The color of the axolotl is a uniform black. 

he animal is therefore, except in size, very similar 
to the aquatic larva of 7'riton, or other Salamandroid, 
and Cuvier expressed the opinion that it was a larval 
form which for some unknown reason was unable to 
attain the adult condition. That it could not be con- 
sidered simply as the larva of an unknown species of 
Salamandroid was evident from the fact that it pos- 
sessed fully developed sexual organs in both sexes. 
There was every reason to believe that it bred frecly 
in the branchiate condition in which it was discovered. 
The animal is so common in the lakes near the city 
of Mexico that it is brought enone to market and 
used largely by the Mexicans as foo (9).2 


If nothing more than the above were known about the 
axolotl it would be classed among the Perennibranchiata, in 
the family Proteida, having its nearest ally in the genus 
Menobranchus. Up till the year 1865 no actual observations — 
had been made by zoologists on the breeding of the 
axolotl; all that was known was that the genital organs in 
many of the specimens examined were in perfectly mature 
condition. In that year, on January 18, 6 axolotls, 5 
males and 1 female,—which had been living for a year in 
the menagerie of reptiles of the Musée d’Histoire Natur- 
elle at Paris,—began to breed, and the deposition and 
hatching of the eggs was carefully studied by Prof. A. 
Duméril (1). The eggs were 2 mm. in diameter, and the 
period of development within the egg was 28 to 30 days; 
the larvee were hatched in February, and were 14 mm. to 
16 mm. in length. In the beginning of September, when 
‘the larvee had almost reached the size of the parents, it 
was noticed that one of them was undergoing a metamor- 
phosis similar to that of the larval Triton to the adult. In 
a short time yellow spots appeared on-the skin, the 
branchie disappeared, the gill-slits closed up, the median 


1 These numerals refer to the “ Literature” infra. 
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fin disappeared, the animal began to breathe air and per- 
manently quitted the water. The same process of meta- 
morphosis was repeated by several of the larve, until 
finally out of several hundred about thirty reached the 
salamandroid condition. The parents in the meantime 
were still alive, and had undergone nochange. When the 
structure of the transformed specimens was examined, 
they were found to resemble in all generic characters the 
genus Amblystoma, of which several species were known, 
inhabiting various parts of North America.’ The con- 
sideration of Duméril’s discovery gives rise to several per- 


plexing questions, which have been discussed by many | 


zoologists experienced in the study of the Amphibia, and 
even now can scarcely be said to be completely settled. 
The first question is—To what species of Amblystoma did 
the transformed axolotls of Duméril belong? Duméril 
himself, in the full account (2) which he published con- 
cerning the animals and their metamorphosis, was unable 
to give a decided opinion concerning the identification of 
the species of his Amblystoma, but on a subsequent occasion 
he confirmed the suggestion of Prof. E. D. Cope (10) that 
the specific characters were those of A. mavortium, Cope 
(described in Proc. Ac. Philad., 1867). 

The publication of Duméril’s discovery excited a great 
deal of interest among European naturalists, and for a 
time experiments and observations on axolotls in captivity 
were carried on with great earnestness. The metamor- 
phosis in the case of Duméril’s specimens had taken place 
quite unexpectedly, but the case seemed to offer an oppor- 
tunity for ascertaining the action of definite conditions in 
producing definite processes of growth. Marie yon Chau- 
vin (6), at Freiburg, at the instigation of Prof. Weissmann, 
attempted and with perfect success, to transform young 
axolotls into the Amblystoma form by gradually bringing 
the animals from water into air. 

The transformed axolotls observed by Duméril were kept 
alive in the Paris Museum, and for ten years showed no 
symptoms of breeding or sexual activity. It was currently 
believed that the Amblystoma derived from the metamor- 
phosis of Siredon was sterile. This belief ultimately proved 
erroneous. In the autumn of 1874 the animals in the 
menagerie of reptiles were transferred to new premises, 
where they were all placed in more healthy conditions. 
Immediately after this the Amblystoma deposited fertilized 
eggs, and the fact was reported by M. Blanchard to the 
Académie des Sciences (4), with the comment that the 
Amblystoma was thus shown to be similar to other cold- 
blooded animals which were capable of reproducing in 
both the young and the adult condition. 

Although at first Duméril believed and stated that his 
specimens of axolotl belonged to the species which bears 
that name in Mexico, he afterwards, in his more detailed 
work on the subject (2), explained that the grounds for his 
first opinion had been insufficient. American zoologists, 
especially Baird and Cope, had distinguished several species 
of Siredon, and Baird had separated the Mexican species, 
which alone was originally called axolotl, as Siredon mexi- 
canus. Duméril came to the conclusion that the axolotls in 
the Paris Museum were identical with Siredon lichenoides, 
Baird (described in Stansbury, Exped. Gr. Salt Lake, Utah). 
All the axolotls which were kept and studied and subjected 
to experiment by naturalists on the Continent after 

* Duméril’s discovery were descendants of the Paris speci- 
mens, so that the results obtained really did not necessarily. 
prove anything with regard to the true Mexican axolot if 
Siredon mexicanus, if that were really a distinct species, 
There is no evidence in literature to show whence the first 
axolotls in the Paris Museum were obtained. It was evi- 
dent that Siredon lichenoides was capable of breeding in both 
the larval and the salamandroid condition, and that its 
metamorphosis in captivity in Europe was rare and toa 
certain extent controlled by definite external conditions. 
Prof. 0. C, Marsh has recorded his experience of the meta- 
morphosis of S. lichenoides. He obtained several Specimens 
from alpine lakes 7000 feet above the sea in Wyoming Ter- 
ritory, and some of these metamorphosed into Amblystoma 
mavortium, Cope. Marsh does not say if the larve he 
obtained were sexually mature, nor did he ascertain if 
breeding of the species in the larval condition took place 
at all in the lakes he visited; he thinks it probable that 
the metamorphosis in that region was rare in the natural 
conditions. 

The metamorphosis of the true 


1 axolotl, undoubtedly 
obtained from the Lake of Mexico, 


seems to have been 


1The generic characters of Amblystoma, Tschudi, are, accord- 
ing to Boulenger—tongue subcircular or oval, with radiating 
plic, lateral borders free, anterior border slightly free; two 
transverse series of palatine teeth in same straight line, not 
separated by a wide interspace in the middle ; toes five; tail 
more or less compressed. 
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| observed only once—namely, by Tegetmeier in London. 
| That naturalists had 5 specimens, and one of them under- 
went the metamorphosis. In 1571 Cope (10) stated that no 
one had seen the metamorphosis of the true siredon, Sire- 
| don mexicanus, Baird, and that no Amblystome had been 
obtained from Mexico south of the Tropic of Cancer, while 
| the true axolotl is found south of that line. He was un- 
aware of Tegetmeier’s observation. He further declared 
that Prof. Baird was aware of the metamorphosis of all 
the North American species of Siredon so-called, excluding 
S. mexicanus, years before the observation of it by Daméril, 
though he had at first named one of them Siredon lichen- 
oides, in the belief that it was adult. Cope considered the 
observation of Duméril important, as showing that siredons 
reproduced as such. 

Finally, according to Boulenger (7), the S. lichenoides and 
mexicanus of Baird, are synonymous, the Paris axolotl is 
identical with the same species, and the perfect form inio 
which it changed is identical with A. tigrinwm, mexicanum, 
and mavortium of Cope, obscurum of Baird, while the form 
named Siredon gracilis by Baird is probably the larva of Am- 
blystoma tenebrosum. Boulenger adopts the name A. tigrinum 
of the synonyms given above, and gives as the distribution 
United States and Mexico; the specific diagnosis is—series 
of palatine teeth extending to external fissure of choane; 
plice of tongue radiating from behind; costal grooves 
twelve; head large; brown or blackish, with yellow 
markings. 

It is therefore very probable that the Paris specimens 
were really Mexican axolotls, and there is no doubt that 
these animals do in captivity undergo metamorphosis. So 
far as is known, they never do so in their natural conditions. 
But the animals are specifically identical with A. tigrinwm, 
which is found in many parts of the United States, from 
New Jersey to California, and normally breeds in the sala- 


mandroid condition. It is not known at present whether 
the larva of A. tigrinwm ever attains sexual maturity in 
other regions where the species occurs besides Mexico. It 
is not improbable that it does so. De Fillipi (8) found in 
a marsh on the shores of the Lago Maggiore 48 larve of 
Triton alpestris in the branchiate condition, which contained 
fully developed ova and spermatozoa, so that the occurrence 
of sexual maturity in the larvae of Amblystoma is not unique. 
Prof. August Weissmann (5) has diseussed at considerable 
length and with much thoughtfulness the true significance 
of the phenomena exhibited by the axolotl, and has con- 
cluded that its ancestors passed through the normal life- 
history of Amblystoma, the climate of the Mexican tableland 
having been at one time moist enough to permit of the ex- 
istence of a terrestrial Salamandroid; that the climate has 
now become so dry and unfavorable to vegetation that no 
amphibian can live in it except in water; and that Am- 
blystoma has become adapted to these conditions by ceasing 
to pass through its metamorphosis, and breeding entirely in 
the branchiate condition. Thus the metamorphosis which 
takes place occasionally in captivity is a case of what has 
been called since Darwin’s epoch, atavism; its peculiarity 
consists in the fact that the evolution of the animal has re- 
sulted in the arrest of development at a larval stage, and the . ‘ 
occasional reversion is the continuation of the development 

to the higher condition of the ancestor. Atavism is the oc- 

casional resemblance of one individual to some remote an- 
cestors instead of to its immediate parents. Another possible | 
way of explaining the axolotl is to suppose that it has re- 
mained in the perennibranchiate condition while other mem- 
bers of the same species elsewhere have developed into the 


salamandroid condition. This explanation cannot be the 
true one. It would necessitate the belief that a metamor- 
phosis lasting a few days or weeks, and induced often by the 
gradual removal of the animal from water into air, could 
produce the same specific characters as a gradual develop- 
ment which has occupied a great number of generations. 
The axolotl is an example ‘of one of the most curious and 
interesting modes by which animals may be adapted to their 
conditions, and two species formed ont of one. At nt 
the disappearance of.the metamorphosis from the life-his- 
tory of the axolotl has taken place so recently that not even 
specific differences exist, according to some observers, be- 
tween the metamorphosed axolotl and the natural Am- 
blystoma tigrinum. At some future time slight di! 
are almost sure to occur, and then there will be 
or the tendency to metamorphosis in the axolo 
lost. In the latter case some slight differences will 
be developed between the axolotl and the branchia 
of A. tigrinum in other parts of America; ¢ 
axolotl and A. tigrinum will be two species. F: 
be pointed out that it is possible that the ax 
reached its present locality and conditions » 
change in the climate of Mexico. The 
district might somehow occasionally be 


“ 


~ in a point. 


Sirens stood on a headland near Sorrento. 
4 to Eratosthenes the Sirens were a three-headed roc 
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A, tigrinwn, and of the larve so produced in them some might 
become sexually mature before metamorphosing, and so give 
rise to the present axolotls. 

There is some reason to believe, according to the American 
zoologist Prof. Cope, that the perennibranchiate Menobranchus 
lateralis, Tschudi, of the Mississippi, which when full grown 
is over a foot in length, and has four branchial apertures, 
stands in the same relation to the genus Batrachoseps, Bonap., 
as Siredon to Amblystoma, 

oper A. Duméril, Comptes Rendus, vol. 1x., 1865, p. 765; 
(2) A. Duméril, Nouv. Arch. Mus., ii., 1866 ; (3 
Rendus, vol. xi. p. 775; (4) M. Blanchard, ibid., vol. 1xxxii., 
1876, p. 716; (5) A. Weissmann, Zeitschr. f. wiss. Zool., XXV, p. 297; 


6) M. von Chauvin, ibid., xxvii. p. 522; (7) G. A. Boulenger, Brit. 
Mus. Cat —Batrachia, gradientia, etc., 1882 ; (8) De Filippi, Archivio 
per la Zoologia, 1861; (9) De Saussure, Verhandl. d. Schweiz, 
naturforsch, Geselisch, Einsiedeln, 1868; (10) E. D. Cope, ** Meta- 
morphosis of Axolotl,” Amer. Journal, 1871; (11) O. C. Marsh, 
Amer. Jour. [2], xlvi. p. 364; (12) Tegetmeier, Proc. Zool. Soc., 
1870. (3. T. C.) 
SIREN. Siren lacertina, Lin. (Cyst., Nat., i., 
Addenda), is an animal belonging to the class Am- 
PHIBIA (g.v.). It forms the type of the family S’- 
renidce, called by Prof. Huxley Trachystomata, among 
the group Perennibranchiata. The body is elongate 
and eel-like, only the anterior limbs being present ; the 
posterior are entirely wanting. The anterior limbs are 
short and feeble, and each is furnished with four digits 
pointed at the ends. The head is small; the snout is 
short and broad, and the nostrils are placed at its ex- 
treme end. ‘The tongue is free anteriorly. The jaws 
are destitute of teeth and covered with a horny sheath 
like a beak. There are numerous teeth on the vomer, 
arranged in two large patches converging anteriorly. 
The eyes are very small. On each side of the neck 
are three branched external gills attached to the first, 
second, and third branchial arches ; and below the gills 
are three reduced branchial apertures. The tail is 
shorter than the body, much compressed, and provided 
with a median membranous fin; the tail terminates 
The skin is smooth, and black in color, 
sometimes sprinkled with white dots. . Siren grows to 
a large size, some specimens measuring 3 feet in length ; 
the largest example in the British Museum is 670 mm. 


or about 2 feet 3 inches. The animal inhabits the 


stagnant waters of marshes in South Carolina and 
exas. 

The only other member of the family Sirenidc is 
Pseudobranchus striatus (Gray, Brit. Mus. Cat.—Ba- 
trachia, \sted.). This animal resembles Siren in most 
respects, but has only a single branchial aperture on each 
side, and only three digits to the anterior limb. Its 
color is og Mea with a broad yellow band on each 
side and a narrower one inferiorly. It occurs in 
Georgia, but seems to be very rare; there are two 
specimens in the Paris Musée, none in the British 

useum. 

Figures of Siren lacertina are to be found in the following 
works: Cuvier in Humboldt’s Obs. Zool.,i. pl. 11; Daudin, 
Reptiles, viii. pl. 49; Holbr., N. Amer. Herp., pl. 34. Pseudo- 


i is fi din Duméril and Bibron, Erpétolo- | F és 
ey. ae ah 807 Leconte: dna, Lye -tremity has very little rain; but large and excellent 


“crops are everywhere to be obtained by irrigation. 


ie Générale, pl. 96 ; Holbr., loc. cit., pl. 36; Leconte, Ann. Lyc. 
. Y., 1824, pl. 4 (under name Siren striata). 


SIREN, or Syren. See Acoustics, vol. i. p. 102-3. 

SIRENS, fabulous creatures of Greek mythology, 
that, like the Loreley of German legend, lured mari- 
ners to destruction by their sweet song. Inthe Odyssey 
Ulysses sails past their island ; but, warned by Circe, 
he had stopped the ears of his crew with wax and 
caused himself to be bound to the mast. In Homer 
they are two in number, but in later writers they are 
generally three, and are located on the coast of Italy, 
near Sorrento and Capri, or on the straits of Messina. 
The tomb of one of them, Parthenope by name, was 
shown at Naples in Strabo’stime. A eae ve oa the 

i ccordin 


‘separating the Bay of Naples from the Gulf of Salerno ; 


but Strabo says they were three rocky islands on the 


rn side of the cape. The cape itself (now Cape 
ella), was sometimes called the Cape of 4 


A. Duméril, Comptes | 
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Sirens. When the Argonauts drew near the isle of the 
Sirens, Orpheus struck up and drowned their song. 
According to Hyginus the Sirens were daughters of the 
river Achelous and the muse Melpomene, and because 
they had not rescued Proserpine from Pluto they were 
turned by Ceres into winged creatures, who were to 
live only so long as no one passed by them as they 
sang. So, when Ulysses had eluded them, they flung 
themselves into the sea. According to another story, 
they were instigated by Hera to vie with the Muses in 
singing ; the Muses were victorious, and plucked the 
feathers from the Sirens and made crowns for them- 
selves out of them. In art they are usually repre- 
sented with the bodies of women and the legs of birds, 
with or without wings. More rarely they appear as 
birds with only the heads of women. ‘They seemed to 
have had a funereal significance, and were often rep- 
resented on tombs. For representations of them see 
J. KE. Harrison, Myths of the Odyssey. 

SIRICIUS, pope from December, 384, till Novem- 
ber, 398, was the successor of Damasus and was him- 
self sueceeded by Anastasius I. See PoprEpom, vol. 
xix. p. 505. 

SIRMUR, one of the sub-Himalayan or Simla hill 
states under the government of the Punjab, lying be- 
tween 30° 24’ and 31° N. lat. and between 77° 5’ and 
77° 50’ KE. long. Its area is 1096 square miles, and it 
is bounded on the N. by the hill states of Balsan and 
Jubal, on the E. by the British district of Dehra Dun 
from which it is separated by the rivers Tons and 
Jumna, on the S.W. by Ambala district, and on the 
N.W. by the states of Patidla and Keunthal. Except 
a very small tract about Nahan, the chief town and 
residence of the raja, on the southwestern extremity, 
where a few streams rise and flow southwestward to 
the Saraswati and Ghaggar rivers, the whole of Sir- 
mur lies in the basin of the Jumna, which receives 
from this tract the Giri and its feeders the Jalal and 
the Palir. The Tons, the great western arm of the 
stream called lower down the Jumna, flows along the 
eastern boundary of Sirmtir, and on the right side re- 
ceives from it the two small streams Minus and Nai- 
rai. The surface generally declines in elevation from 
north to south; the chief elevations on the northern 
frontier (Chor peak and station) are about 12,000 feet 
above the sea. The valley of the Khidrda Din, 
which forms the southern part of the state, is bounded 
on the S. by the Siwalik range, the hills of which are 
of recent formation and abound in fossil remains of 
large vertebrate animals. Though the rocks of Sir- 
mur consist of formations usually metalliferous, the 
yield of mineral wealth is at present but small. The 
forests are very dense, so rates so that the sportsman 
finds difficulty in making his way through them in 
search of wild elephants, tigers, leopards, bears, and 
hyenas, with which they abound. The climate of 
Sirmiir varies with the elevation; the northern ex- 


The population in 1881 was 112,371 (males 63,305, females 


49,066), the great majority being Hindus. The only town > 


of any importance is Nahan, with a population of 5253. 
The principal products of the state are opium, tobacco, and 
cereals, and its gross revenue is estimated at £21,000 
[$102,060]. Sirmar, which means “a crowned head,” was 
the place of residence of the rajas who ruled over the state 
before the present dynasty entered the country. The reign- 
ing raja (Shamsher Prakdsh, K.C.S.I.) holds his possessions 
by a grant made on the expulsion of the Girkhas by the 
British in 1815. 


STROHI, or SrERo#s, a native state in the Rajpu- 
tina agency under the Government of India, with an 


area of 3020 square miles, lying between 24° 20’ and 


25° 20’ N. lat. and between 72° 10’ and 73° 10’ E. 
long., and bounded on the W. and_N. by Marwar or 
5 Pe tlre on the E. by Mewar or Udaipur, on the 8. 
by Palanpur and the Mahi Kantha states of Edar and 
Danta. The country is much broken up by hills and 
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rocky ranges; the Aravalli range divides it into two 
portions, running from northeast to southwest. The 
south and southeast part of the territory is very moun- 
tainous and rugged, containing the lofty Mount Abu, 
an isolated mass of granite rock, culminating in a 
cluster of hills, inclosing several valleys surrounded 
by rocky ridges, like great hollows. The highest peak 
rises to 5653 feet above sea-level, and is one of the great 
trigonometrical stations. On both sides of the Ara- 
vallis the country is intersected with numerous water 
channels, which run with considerable force and volume 
during the height of the rainy season, but are dry for | 
the greater part of the year. The only river of any | 
importance is the Western Bands. <A large portion 
of the state is covered with dense jungle, in which 
wild animals, including the tiger, bear, and leopard, 
abound. Many splendid ruins bear witness to the 
former prosperity and civilization of the state. ‘The 
climate is on the whole dry; in the south and east 
there is usually a fair amount of rain. On Abu the 
average annual rainfall is about 64 inches, whereas in 
Krinpura, less than 50 miles to the north, the average 
fall is only between 12 and 13 inches. The Western 
Rajputina Railway runs through the length of the 
state, passing just east of Mount Abu. 


In 1881 the population numbered 142,903 (males 76,132, 
females 66,771), of whom 123,633 were Hindus, 2935 were 
Mohamniedans, and 16,137 were Jains. The town of Sirohi, 
the capital of the state, is situated at the western base of 
the range of hills north of Mount Abu, and its population 
(1881) numbered 5699. Wheat and barley are the staple 
crops ; pulses and cotton are also grown. The present ruling 
family of Sirohi are Deora Rajputs, a branch of the great 
Chauhan clan, and are said to be immediately descended 
from Deo Raj, a descendant of Pirthvi Raj, the Chauhdén 
king of Delhi. During the early years of the present cen- 
tury Sirohi suffered much from wars with Jodhpur and the 
wild Mina hill tribes. The protection of the British was 
sought in 1817; the pretensions of Jodhpur to suzerainty 
over Sirohi were disallowed, and in 1823 a treaty was con- 
cluded with the British Government. For services ren- 
dered during the mutiny of 1857 the reigning “rao” re- 
ceived a remission of half his tribute. 


SIRSA, a British district in the lieutenant-govern- 
orship of the Punjab, lying between 29° 13’ and 30° 
407 N. lat. and between 73° 57’ and 75° 23’ K. long. 
It has an area of 3008 square miles, and is bounded on 
the N. by Wi G5 an district and the native state of 
Patiala, on the W. by the river Sutlej, on the S.W. 
by the native states of Bahdwalpur and Bikaner and 
on the E. by Hissar district. Lying as it does between 
the barren deserts of Bikaner and the com paratively 
fertile though sandy plains of the Cis-Sut ej states, 
Sirsa district in soil as well as position forms an in- 
termediate link between the two. It forms for the 
most part a bare and treeless plateau stretching from 
the valley of the little river Ghaggar on the east to the 
main stream of the Sutlej on its western border, In the 
immediate neighborhood of the Sutlej, however, is a 
fertile alluvial tract (/hddar), intersected by numer- 
ous branches of the river and flooded by their outflow 
during the rainy season. Eastward of the kh4dar 
lies the sandy central tableland, which is chiefly em- 
ployed for Med 04 of pasturage. Last of this plateau 
is the valley of the Ghaggar, a formidable torrent in 
the rainy months, but so entirely dependent on the rain- 
fall of the lower Himalayas that it is usually dry from 
October to July. The Ghaggar expands into three 
jhils or marshy lakes, the largest of which is 5 miles 
in length by 2 in breadth. South of the Ghaggar 
spreads a sandy tract beyond the reach of its fertilizing 
influence, and of small agricultural value. Formerly 
the district was covered by an excellent grazing grass, 
known as dhéman, but with the increase of cultiva- 
tion it is fast disappearing. The climate of Sirsa is 
extremely dry, the average annual rainfall reaching 
only 15 inches. The Rewari-Ferozepore Railway 
passes through the district from south to north. 


| with Bikaner and Marwar. 


| pal crops are joar, barley, and wheat. 


SIRSA—SISKIN. 


The population of the district, according to the census 
of 1881, was 253,275 (males 138,691, females 114,584), of 
whom 130,582 were Hindus, 93,289 Mohammedans, and 
28,303 Sikhs. The only town with a population exceeding 
10,000 is Sirsa, the administrative headquarters of the dis- 
trict, with 12,292 inhabitants. The modern town of Sirsa 
was founded in 1837, and the ruins of old Sirsa lie near its 
southwest corner. It is a considerable entrepét for the 
trade of the wheat-growing countries to the north and east 
At the opening of the present 
century nearly the whole of Sirsa district was a barren 
almost uncultivated waste. Gradually, however, with more 
peaceful times cultivation has again extended. Of the 
total area 1353 square miles are now cultivated and 1548 
square miles are cultivable. The staple product is bajra, 
which in 1882-83 oceupied 546,905 acres; the other prinei- 
The district has 
little trade except in agricultural produce, which goes 
chiefly to Bikaner; and the only manufacture of any im- 
portance is that of sajji, an impure carbonate of soda, used 
in washing and dyeing cloth. Sirsa was officially included 
in the territory conquered from the Mahrattas in 1803, 
when it was almost entirely uninhabited. It required re- 
conquering from the Bhattis in 1818; but it did not come 
under British administration until 1837. During the 
mutiny of 1857 Sirsa was for a time wholly lost to British 
rule. On the restoration of order the district was adminis- 
tered by Punjab officials, and in the following year, with 
the remainder of the Delhi territory, it was formally an- 
nexed to that province. 


SISKIN (Dan. Sidsken ; Germ. Zeisig and Zeising), 
long known in England as a cage-bird, since, in 1544, 
Turner mentioned it in that character under this name,' 
and said that he had only once met with it at large— 
the Fringilla spinus of Linnzeus, and Carduelis or 
Chrysomitris spinus of modern writers. In some of 
its structural Shanacen it is most nearly allied to the 
GOLDFINCH (vol. x. p. 675), and both are often placed 
in the same genus by systematists; but in its style of 
coloration, and still more in its habits, it resembles the 
Redpolls (¢/. LInNeE?, vol. xiv. p. 682), though with- 
out their slender figure, being indeed rather short and 
stout of build. Yet it hardly yields to them in activity 
or in the grace of its actions, as it seeks its food from 
the catkins of the alder or birch, regardless of the atti- 
tude it assumes while so doing. Of an olive-green 
above, deeply tinted in some parts with black and in 
others lightened by yellow, and beneath of a yellowish- 
white again marked with black, the male of this spe- 
cies has at least a becoming if not a brilliant garb, and 
possesses a song that is not unmelodious, though the 
resemblance of some of its notes to the running-down 
of a piece of clockwork is more remarkable than 
pleasing. The hen is still more soberly attired 3 but 
it is perhaps the Siskin’s disposition to familiarity 
that makes it so favorite a captive, and, though as a 
cage-bird it is not ordinarily long-lived, it readily 
adapts itself to the loss of liberty. Moreover, if any- 
thing like the needful accommodation be afforded, it 
will baile a nest and therein lay its eggs, but it rarely 
succeeds in bringing up its young in confinement. As 
a wild bird it breeds constantly, though locally, 
throughout the greater part of Scotland, and has fre- 

uently done so in England, but more rarely in 

reland. The greater portion, however, of the nume- 
rous bands which visit the British Islands in autumn 
and winter doubtless come from the Continent—per- 
haps even from far to the eastward, since its 
stretches across Asia to Japan, in which country it is 
as favorite a cage-bird as with us. The nest of the 
Siskin is very like that of the Goldfinch, but seldom 
so neatly built; the eggs, except in their smaller size, 
much resemble those of the GREENFINCH (yol. xi. 
p. 148). . ; 

A larger and more brightly colored species, C. 
inhabits the Himalayas, but the Siskin has ms 
relatives belonging to the New World, and in them 
modifications of structure, especially in the form 
oceur. Some of these relatives lead almost ins 


1 It is also called by bird-fanciers “Abadavine” 
vine”’—names of which the etymology is wholly w 
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SISMONDI. 


the GREENFINCH (ut supra) and its allies, others to the | 
GOLDFINCH (ut supra), the Redpolls, and so on. Thus the 
Siskin perhaps may be regarded as one of the less modified 
descendants of a stock whenee such forms as those just 
mentioned have sprung. Its striated plumage also favors 
this view, as an evidence of permanent immaturity or gen- 
eralization of form, since striped feathers are so often 
the earliest clothing of many of these birds, which only 
get rid of them at their first moult. On this theory 
the Yellowbird or North-American “ Goldtinch,” C. tristis, 
would seem, with its immediate allies, to rank among the 
highest forms of the group, and the Pine-Goldfinch, C. pinus, 
of the same country, to be one of the lowest,—the cock of 
the former being generally of a bright jonquil hue, with 
black crown, tail, and wings—the last conspicuously barred 
with white, while neither hens nor young exhibit any stri- 
ations. On the other hand, neither sex of the latter at any 
age puts off its striped garb—the mark, it may be pretty 
safely asserted, of an inferior stage of development. The 
remaining species of the group, mostly South-American, do 
not seem here to need particular notice. (A. N.) 


SISMONDI, Jean Cuartes LeEonarD DE (1773- 
1842), whose real name was SIMONDE, was born at | 
Geneva on May 9, 1773. His father and all his an-| 
cestors seem to have borne the name Simonde, at least | 
from the time when they migrated from Dauphiné to | 
Switzerland at the revocation of the edict of Nantes. | 
It was not till after Sismondi had become an author 
that, observing the identity of his family arms with 
those of the once flourishing Italian house of the Sis- 
mondi, and finding that some members of that house 
had migrated to France, he assumed the connevtion 
without further proof and called himself De Sismondi. 
The Simondes, however, were themselves citizens of 
Geneva of the upper class, and possessed both rank 
and property, though the father was also a village pas- 
tor. The future historian was well educated, but his 
family wished him to devote himself to commerce 
rather than literature, and he became a banker's clerk 
at Lyons. Then the Revolution broke out, and as it 
affected Geneva the Simonde family took refuge in 
England, where they stayed for eighteen months. 
Disliking, it is said, the climate, they returned to 
Geneva, but found the state of affairs still unfavorable; 
there is even a legend that the head of the family was 
reduced to sell milk himself in the town. The greater 
part of the family property was sold, and with the 
proceeds they emigrated to Italy, bought a small farm 
at Pescia near Lucca, and set to work to cultivate it 
themselves. Sismondi worked hard here, both with 
his hands and his mind, and his experiences gave him 
the material of his first book, Tableau del? Agriculture 
Toscane, which, after returning to Geneva, he pub- 
lished there in’ 1801. Two years later he published | 
his Traité de la Richesse Commerciale, his first work | 
on the subject of political economy, which, with some 
differences of view, continued to interest him to the 
end of his life (for his position and work in this re- 
spect the reader is referred to the article PoLiricaL 
Economy, vol. xix. pp. 396-97). Meanwhile he began 
his great Jistory of the Italian Republics, and was 
introduced to Madame de Stael. With her he became 
very intimate, and after being regularly enrolled in the 
society of Coppet he was invited or commanded (for 
Madame de Stael’s invitations had something of com- 
mand) to form one of the suite with which the future 
Corinne made the journey into Italy, resulting in 
Corinne itself during the years 1804-5. Sismondi was 
not altogether at his ease here, and he particularly dis- | 
liked Schlegel, who was also of the company. But 
during this journey he made the acquaintance of the 
countess of Albany, Louisa of Stolberg, widow of 
~ Charles Edward, and all her life long gifted with a 
singular faculty of attracting the affection (Platonic 
aT other) of men of letters. She was now an old 
- woman, and Sismondi’s relations with her were of the 
ene friendly character, but they were close and 
; long, and they produced much valuable and 
i In 1807 appeared the 
ok on the, 


{ 


esting correspondence. 1 
rst volume of the above mentioned 
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Italian republics, which (though his essay in politi- 
cal economy had brought him some reputation and 
the offer of a Russian professorship) first made Sis- 
mondi prominent among European men of letters. 
The completion of this book, which extended to 
sixteen volumes, occupied him, though by no means 
entirely, for the next eleven years. He lived at 
first at Geneva, and delivered there some interesting 
lectures on the literature of the south of Europe, 
which were continued from time to time and finally 
published; and he held an_ official post,—that of 
secretary of the chamber of commerce for the then 
department of the Leman. In 1813 he visited Paris for 
the first time and abode there for some years, mixing 
much in literary society. Although a liberal and in 
his earlier days almost an Anglomaniac, he did not 
welcome the fall of the empire. During the Hundred 
‘Days he defended Napoleon’s constitutional schemes 
or promises, and had an interview with the emperor 
himself which is one of the chief events of a not very 
eventful life. After the Restoration he left Paris. 
On completing his great book on the Italian republics 
he undertook a still greater, the Histoire des Francais, 
which he planned on a vast scale, and of which during 
the remaining twenty-three years of his life he pub- 
lished twenty-nine volumes. His untiring industry 
enabled him to compile many other books, but it is on 
these two that his fame chiefly rests. The earlier dis- 

lays his qualities in the most favorable light, and has 

een least injuriously affected by subsequent writings 
and investigations. The Histotre des Francais, as a 
careful and accurate sketch on the great scale, has been 
entirely superseded by that of M. Henri Martin, while 
it is not to be mentioned, as a work of historical or 
literary genius, in the same category with that of 
Michelet. Sainte-Beuve has with benevolent sarcasm 
surnamed the author ‘‘ the Rollin of French History,’’ 
and the praise and the blame implied in the compari- 


son are both perfectly well deserved. In April, 1819, 
_Sismondi married an English lady, Miss Allen, whose 


sister was the wife of Sir James Mackintosh, and the 
marriage appears to have beenavery happy one. His 
later years were chiefly spent at Geneva, in the politics 
of which city he took a great, though as time and 
changes went on a more and more chagrined 
Indeed, in his later days he became a kind of reac- 
tionary. He died at Geneva on June 25, 1842. Be- 
sides the works above mentioned he had _ executed 
many others, his custom for a long period of years 
being never to work less than eight hours aday. The 
chief of these are Nouveaux Principes d’ Economie 
Politique (1819), an historical novel entitled Julia 
Severa ou? An 492 (1822), Histoire de la Renaissance 
dela Liberté en Italie (1832), Histoire de la Chute de 
? Empire Romain (1835), Précis de Histoire des 
Francais, an abridgment of his own book (1839), with 
several others, chiefly political pamphlets. 


interest. 


Sismondi’s literary character has been hinted at, in the 
above remarks on his French history. He was exceedingly 
laborious, for the most part (though not entirely) free from 
prejudice, and never violent even when he was prejudiced. 
He had (with much “ sensibility ”) plenty of common sense, 
though not perhaps any extraordinary amount of acuteness 
in estimating things uncommon, and he was a little deficient 
in historical grasp and in the power of taking large views 
of complicated series of events. His style corresponded to 
his thought, and (putting aside certain solecisms which 
French critics usually affect to discover in Swiss writers) 
lacks point, picturesqueness, and vigor. Of his moral char- 
acter no one has ever spoken except in terms of praise, and. 
it appears (which is not invariably the case) to have been 
as attractive as it wasestimable. Hischief weakness seems 
to have been a tendency, frequently observable in writers 
of very great industry, to rank his own productions some- 
what too much on a level with those of writers who, if less — 
industrious, were infinitely more gifted. Thus he has 
somewhere naively observed that “he should not object to 
signing” a certain proportion of a certain book of Chateau- 
briand’s. But this overvaluation of self appears to have 
been merely naif, and not in the least arrogant. 
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Sismondi’s journals and his Sp etal ple with Channing, 
with the countess of Albany, and others have been published 
chiefly by Mile. Mongolfier (Paris, 1863) and M. de Saint-René 
Taillandier. The latter work serves as the chief text of two ad- 
mirable Lundis of Sainte-Beuve (September, 1863), republished in 
the Nouveaux Lundis, vol. vi. 

SISTAN, or Serstan (SeststTAn), the ancient 
Sacastane (Cakasthdéna, ‘land of the Sacz’’) and 
the Nimriz or ‘‘ meridies’’ of the Vendidad, is situ- 
ated generally between 30° 0’ and 31° 35’ N. lat. an 
61° 0’ and (including Rudbar) 62° 40’ E. long. Its 
extreme length is about 100 and its breadth varies from 
70 to over 100 miles,—but the exact limits are vague, 
and the modern signification of the name prnpmoally 
comprehends the peninsula formed by the lower Hel- 
mand and its ah teem St on the one side and the 
‘**Hamiin”’ or ‘‘lake’’ on the other. When British 
arbitration was brought to bear upon the disputed 
claims of Persia over this country in 1872, it was found 
necessary to suppose two territories—one compact and 
concentrated, which was called ‘‘ Sistan Proper,’’ the 
other detached and irregular, called ‘‘ Outer Sistan.”’ 
Of each of these a brief description will be given. 

1. Sistén Proper is bounded on the north by the 
** N4izdr,’’ or reed-bed which fringes the ‘‘ H4miuin”’ 
or expanse ; west by the Hamiin itself, of which the 
hill called ‘* Kuh-i-Khwdjah”’ marks the central 

oint; south by a line shutting in Sikuha and all vil- 
ages and lands watered by the main Sistan Canal; 
and east by the old bed of the Helmand, from a mile 
above the dam at Kohak to the mouth. JKal'ah-i-nau 
and Rindan are among the more northerly inhabited 
villages. The Kuh-i-Khwajah is a sufficient indica- 
tion of the western side. Butirj-i--Alam Khan should 
be included within the southern boundary as well as 
Sikuha. Khwadjah Ahmad and Jahdnabad, villages 
on the left bank, or west of the true bed of the Hel- 
mand, denote the eastern line. The whole area is es- 
timated at 947 square miles. The fixed population 
may be roughly stated at 35,000,—some 20,000 Sis- 
tanis and 15,000 settlers,—the greater part of whom 
are Parsiwans, or rather, perhaps, a Persian-speaking 
veople. To the above numbers may be added 10,000 

aluch nomads. ‘Taking the aggregate at 45,000, and 
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Map of Sistan. 


looking at the extent of country comprehended, we 
find nearly 48 persons to the square mile. These fig- 
ures are eight times in excess of the proportional re- 
sult found for the whole of Persia. It should be ex- 


plained that the designation Sistén Proper is not. 


arbitrarily given. The territory comprehended in it is 
spoken of as Sistén by the dwellers on the right bank 
of the Helmand, in contradistinction to their own 
lands. At the same time it could only be but a frac- 
tional part—as indeed the whole country under‘con- 
sideration could only be—of the Sistén of Persian 
history. : 

Sistan Proper is an extensive tract of sand and cla 
alluvium, generally flat, but irregular in detail. It 
has heaps, but no hills ; bushes, but no trees, unless 


SISTAN. 


indeed three or four tamarisks of aspiring height de- 
serve the name; many old ruins and vestiges of com- 
parative civilization, but few monuments or relics of 
antiquity. It is well watered by rivers and canals, and 
‘its soil is of proved fertility. Wheat or barley is per- 
haps the staple cultivation ; but peas, beans, oil-seeds, 
and cotton are also grown. Among fruits, grapes and 
mulberries are rare, but melons and watermelons, es- 
| pecially the latter, are abundant. Grazing and fodder 
are not wanting, and besides the reeds peculiar to 
Sistén there are two grasses which merit notice,—that 
called bannu, with which the bed of the Hamiun 
| abounds on the south, and the taller and less salt Avrta 
|on the higher ground. 

2. Outer Sistdn, the country on the right bank of 
| the Helmand, and east of its embouchure in the Ha- 
mtin, extends more than 100 miles in length, or from 
a point between the Charboli and Khuspas rivers 
north to Rudbar south. In breadth the district of 
Chakhanstir, measuring from the old bed of the Hel- 
mand, inclusive of Nad Ali, to Kadah, may be esti- 
mated at some 30 miles. It produces wheat and bar- 
ley, melons, and perhaps a few vegetables and oil-seeds. 
Beyond the Chakhinate limits, southward or up to 
the Helmand, there is probably no cultivation save 
that obtained on the river bank, and ordinarily illus- 
trated by patches of wheat and barley with melon beds. 
On the opposite side of the river, in addition to the 
cultivated portions of the bank, there is a large tract 
extending from above (7.e., south of) Kohak, or the 
Sistén dam (band), to the gravelly soil below the 
mountain ranges which separate Sistan from Baluchis- 
tanand Narmashir. The distance from north to south 
of this plain may be computed at 40 miles, and from 
east to west at 80 or 90 miles. Lands north of the 
Naizir not belonging to the Afghan district of Lash 
Juwain may also be included in Outer Sistan ; but it 
is unnecessary to make any distinction of the kind for 
the tract marked ‘‘H4mtin”’ on the west, where it 
merges into the Persian frontier. Bellew states there 
are 1200 houses in Chakhanstir. This can hardly 
apply to the fort in which the sardar lives, and the 
comparatively few houses outside, bearing that name, 
and noticed by Major Lovett on his visit in 1872. 
Nor did there then appear to be any other centres of 
population in the district, excepting perhaps Kadah 
on the eastern limit. The inhabitants are Sistanis or 
Parsiwans, Baluch nomads, and Afghans. Between 
the Kohak bund and Rudbar they are mainly Baluch. 
Most of the less nomad tribesmen are Sanjurani and 
ae the sardars jealously claiming the former appel- 
ation. 


The most remarkable geographical feature of Sistan gen- 
erally, in the modern acceptation of the term, is the HAmin, 
or expanse, which stretches far and wide on the north, 
west, and south, but is for a great part of the year dry or a 
mere swamp. In the early spring, at which period the 
present writer was in the locality, the existence of a lake 
could only be certified by pools or hollows of water formed 
at the mouths of the principal feeders, such as the Khash 
Rad on the northeast, the Farah Rud on the northwest, 
[ane the Helmand, where its old bed terminates at no great 

distance from the Khash Rad. Bellew describes the aspect 
of that portion of Sistén limited to the actual basin of 
the Helmand as indicating the former existence of a lake 
which covered with its waters a considerable area. On the 
north this tract has been raised to a higher level than the 
remainder by the deposit at the mouths of rivers of the 
solid matter brought down. It is still, however, from 
to 500 feet below the level of the desert cliffs that id it, 
and which at some former period formed the shores of the 
lake; and it is from 50 or 60 to 200 feet above the level of 
the beds of the rivers now flowing into the existing Haman, 
The tract thus raised by depositions in the bed of ) 
mer lake, writes the same authority, is now the i 
district of Sistaén, and contains the Hdéman, a gre: 
grown swamp, the last relic of the lake itself. To 
of the Haimin and inhabited tract of Sistan is t 
hollow. It extends for about 100 miles to the 
tains. Called by the natives God-i-Zarah, or the 
Zarah, it is described as a wide and circular 4 


a 
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SISTOVA—SISYPHUS. 


sloping gently up to the bounding hills and desert cliffs. | 


It receives the drainage of these in its central and deepest 
hollow, which, except in seasons of drought, is more or less 
marshy. It is connected along the western border of the 
area with the existing Hamain by the Sar-shila, a great 
drainage gully through which runs the superfluous flood 
of the Héimian. 

The water-supply of Sistdén is about as uncertain as that 
of Sind, though the general inclination to one bank, the 
left, is more marked in the Helmand than in the Indus. 
Therefore the boundary lines given must be received with 
slight reservation. 
undation extends the borders of the so-called lake to within 
the Ndizdr ; and there are well-defined beds of dry canals 


intersecting the country, which prove the existence for- | 


merly of an extensive water-system no longer prevailing. 
The main canal of Sistaén, confounded by some writers with 


the parent river, bears the waters of the Helmand westward 


into the heart of the country. They are diverted by means 
of alarge band or dam, known indifferently as the “Amir’s,” 
the “Sistan,” or the “ Kohak” band. It is constructed of 
horizontally laid tamarisk branches, earth, and perpen- 
dicular stakes, and protected from damage by a fort on the 
left and a tower on the right bank of the river. Although 
this diversion of the stream may be an artificial develop- 


period long prior to recent Persian occupation, it appears 


that the later arrangements have been more maturely and | 
better organized than those carried on by the predecessors | 


of the amir of Kdian. The towns of Deshtak, Chelling, 


Burj-i--Alam Khan, Bahramabad, Kimmak, and others of | 


less note are actually on the banks of this main canal. 
Moreover, it is the indirect means of supplying water to 


almost every town and village in Sistén Proper, feeding as | 


it does a network of minor canals, by which a system of 
profuse irrigation is put in force, which, with an industrious 
and a contented population, should be productive of most 
extensive grain cultivation. To consider the main canal 
as the river itself is a theory which a brief inspection of 
the locality seems quite to disprove. On the one hand we 
have a comparatively narrow passage abruptly turning to 
the westward, on the other a broad and well-defined river- 
bed prolonged in the old direction, into which the waters 
would at all times flow unrestrained but for an artificial 
embankment. Whatever arguments, however, may be used 
on this head, the larger bed is assumed to be the original 
Helmand for purposes of territorial limitation. 

Provisions in Sistdn are, as a rule, sufficient, though 
sheep and oxen are somewhat poor. Bread is cheap and 
good, being procurable to natives at less than a halfpenny 
the pound. Vegetables are scarce, and rice is chiefly ob- 
tained from Herat. The inundated lands abound with 
water-fowl. Partridges and sand-grouse are occasionally 
seen. River fish are plentiful enough, but confined to one 
species, the barbel. 

The inhabitants of Sistén are mainly composed of Kai- 

Anis, descendants of the ancient rulers of the land; Sar- 

dis and Shahrakis, tribes supposed to have consisted 
originally of immigrants from Western Persia ; and Baluchis 
of the Nhbarui and Sanjurani (Toki) clans. Bellew sep- 
arates the “Sistinis”; but it is a question whether this 
term is not in a large measure applied to fixed inhabitants 
of the country, whatever their descent and nationality. 
For instance, an old Shahraki guide to the Sistén Mission 
of 1872 persisted in being a “ Sistani”; and, if his definition 
be accepted, the outside element must be confined to 
Baluchis and modern settlers only. 

Hi. —The ancient Drangiana (Zaraya, Darafika, 
“Jake land”) received the name of “land of the Sace” 
after this country was permanently occupied by the “ Scy- 
thians” or Sacs, who overran Iran in 128 B.c. (see PERSIA, 
vol. xviii. p. 605 sq.). It was included in the Sdsdnian 
empire, and then in the empire of the caliphs. About 860 
A.D., when it had undergone many changes of government 
under lieutenants of the Baghdad caliphs, or bold adven- 
turers acting on their own account, Ya kab b. Laith made 
it the seat of his power. In 901 it fell under the power of 
the ids, and a century later into that of the Ghaz- 
navids. An invasion of Jaghatais and the irruption into 
its richer lands by Tim@r are salient points in the history 
of Sistan prior to the Safawid conquest (1508). Under this 
dynasty for more than two centuries, or up to 1722, Sistan 
remained more or less a Persian ny ew a At the time 
of the Afghan invasion of Mir hmtid (1722), Malik 
- Muhammad Kaiy4ni was the resident ruler in Sistan, and 

league with the invader or other intrigue he secured 
for himself that particular principality and a great part of 
urasan also. He was slain by Nadir Kuli Khan, the 
of Shah Tahmasp, who afterwards, as Nadir Shah, 


» possessor of Sis’ 


It is easy to see that a good year of in- | 


as part of his Persian dominions. | as 
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Shortly after the death of Nadir (1751) Sistdn passed, to- 
gether with other provinces, into the hands of Ahmad Shah 
Abdali, the first sovereign in a united Afghanistan. On 
the death of Ahmad Shah in 1773 the country became a 
recognized bone of contention, not so much between Per- 
sians and Afghans as between Herat and Kandahar; but 
eventually the internal dissensions of Afghanistan gave 
Persia the desired opportunity; and by a steady course 
of intrigue and encroachment she managed to get within 
her grasp the better lands on the left bank of the lower 
Helmand and something on the right bank besides. When 
the British arbitrator appeared on the scene in the begin- 
ning of 1872, though compelled to admit the shah’s pos- 
session of what has been called “ Sistan Proper,’ he could 
in fairness insist on the evacuation of Nad Ali, Kala 
Fath, and all places occupied on the right bank by Persian 
troops; and furthermore he left to the Afghans both sides 
of the river Helmand from the dam of Kohak to its elbow 
west of Rudbdr. For the precise boundary see PERSIA, 
vol. xviii. p. 665. 

See Eastern Persia, vol. i. Bellew’s Record of Sistén Mission; 
Journal of R. Geog. Society, vol, xliii. (1873). (F. J. G.) 


SISTOVA, a town of Bulgaria, at the head of a 


riper era te arc Rs 
ment of a natural channel, and undoubtedly dates from a_ district of its own name (40,893 inhabitants in 1881), 


is situated on the right bank of the Danube, about 40 
miles above Rustchuk, and has rather a picturesque 
appearance on the slopes of the Kadbair and the 
Chuka. On the latter hill there stood till the fire of 
1810 a medizval fortress, and previous to the 15th 
century it contained a Latin church of traditional 
celebrity. The lower town along the river consists of 
modern houses, mostly erected since 1870, and is the 
scene of busy commercial life, especially during the 

rain-export season. The principal church, completed 
in 1867, is a large and costly Building with an im- 
posing dome. Sistova was one of the first of the Bul- 
garian towns to introduce the national language into 
its schools (1833), some of which are now well-endowed 
and flourishing. More than half of the inhabitants, 
who numbered 11,560 in 1881, are Bulgarians, the 
rest. being Turks, Walachians, and Gypsies. 


Sistova is identified with the old Roman colony Nove 
mentioned by Ptolemy and others. The exact site appears 
to have been Staklen, a cluster of vineyards with remains 
of ancient buildings to the west of the present town, which 
has gradually moved eastward since the 16th century, 
when it was reduced by the Turkish wars to a miserable 
village. It was at Sistova that the peace of 1790 was signed, 
by which the Austrian-Turkish boundary was determined. 
The town was burned in 1810 by the Russian general Saint 
Priest ; but subsequent to 1820 it began to revive, and the 
introduction of steam traffic on the lower Danube (1835) 
restored its prosperity in spite of the effects of the Russian 
war of 1828-29, when the Walachian town of Alexandria. 
was founded by fugitives from Sistova. In 1877 the Rus- 
sians entered Bulgaria by passing the river just below 
Sistova. 


SISTRUM, a kind of rattle used by the ancient 
Egyptians in religious ceremonies, es ecially in the 
worship of Isis. It consisted of a frame through 
which passed four rods; attached to the frame was a 
handle. When shaken the rods rattled_and produced 
the sound. After the introduction of Egyptian wor- 
ships into Italy the Romans became familiar with the 
sistrum. It is deseribed by Apuleius (Metum., xi. 4). 
‘An ancient sistrum formerly existed in the library of 
Ste. Genevieve at Paris. In paintings found at Portici 
a priest of Isis and a woman are represented. rattling 
the sistrum. The instrument is said to be still in use 
in Nubia and Abyssinia. 

SISYPHUS, a famous character of Greek mythol- 
ogy, was a son of Adolus and Enarete and brother of 
Crethens, Athamas, and Salmoneus. He built Ephyra 
(Corinth), and married Merope, daughter of Atlas, by 
whom he had ason Glaucus. According to Pausanias 
(ii. 3, 11) Sisyphus succeeded Medea in the sovereignty 
of Corinth. ae found the body of the drowned 
Melicertes lying on the shore of the isthmus, Sisyphus 
buried him ant instituted in’ his honor the Isthmian 
games. From Homer onwards Sisyphus was famed 

the ecraftiest of men. His name aremed by redu- 
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lication from the same root as codé¢) means the Wise, 

Vise One. When Death came to fetch him, Sisyphus 
put him into fetters, so that no one died till Ares came 
and freed Death, and delivered Sisyphus into his cus- 
tody. ! 
resources. or before he died he told his wife that 
when he was gone she was not to offer the usual sacri- 
fice to the dead. So in the under world he complained 
that his wife was neglecting her duty, and he per- 
suaded Hades to allow him to go back to the upper 
world and expostulate with her. But when he got 
back to Corinth he positively refused to return to 
Deadland ; so he lived to a good old age, and even 
then Hermes had a tough job to carry him off. In the 
under world Sisyphus was compelled to roll a big stone 
up a steep hill; but before it reached the top of the 
hill the stone always rolled down, and Sisyphus had to 
begin all over again. The subject was a commonplace 
of ancient writers, and was depicted by the painter 
Polygnotus on the Lesche at Delphi. 

The way in which Sisyphus cheated Death is a common 
incident in folk-tales. Thus in a Venetian story the inge- 
nious Beppo ties up Death in a bag and keeps him there for 
eighteen months; there is general rejoicing ; nobody dies, 
and the doctors are in high feather. In a Sicilian story an 
innkeeper corks up Death in a bottle; so nobody dies for 
years, and the long white beards are a sight to see. In 
another Sicilian story a monk keeps Death in his pouch for 
forty years. (See Crane, Popular Italian Tales, Nos. 63, 64, 
65, 66, with the translator’s notes.) The German parallel 
is Gambling Hansel, who kept Death upa tree for seven 
years, during which no one died (Grimm, Household Tales, 
No 82; in his notes Grimm cites a number of German par- 
allels). The Norse parallel is the tale of the Master Smith 
(Ashjornsen og Moe, Norske Folke-Eventyr, 21; Dasent, Pop- 
ular Tales from the Norse, p. 106). For a Lithuanian parallel, | 
see Schleicher, Litanische Miihrchen, Sprichwérte, Ratsel, und 
Lieder, p. 103 sq.); for Slavonic parallels, Krauss, Sagen und 
Mihrchen der Siidslaven, ii., Nos. 125, 126. 


SITAPUR, a British district in SitAipur division or. 
commissionership of Oudh, under the jurisdiction of | 
the lieutenant-governorship of the North-Western | 
Provinces of India. It lies between 27° 7’ and 27° 537 | 

lat. and between 80° 217 and 81° 26’ E. long., and | 
it is bounded on the N. by Kheri district, on the E. 
by that of Bahraich, from which it is separated by the 
(ogra river, and on the S. and W. by Bara Banki, 
Lucknow, and Hardoi districts, the Gumti river form- 
ing the boundary. Sitdpur district is elliptical in 
shape ; its greatest length from southeast to northwest. 
is 70 miles, and its extreme breadth from northeast to | 
southwest 55 miles; its area is 2251 square miles. 
Being without hills or valleys, and devoid of forests, 
Sitdpur presents the appearance of a vast plain sloping 
imperceptibly from an elevation of 505 feet above sea- 
level in the northwest to 400 feet in the southeast. 
The country is, however, well wooded with numerous 
groves, and well cultivated, except in those parts 
where the soil is barren and cut up by ravines. It is 
intersected by numerous streams, and contains many 


shallow ponds and natural reservoirs, which overflow 
during the rains, but become dry in the hot season. 


Except in the eastern portion, which lies in the doabs 
or alluvial plains between the Kewani and Chauka and 
the Gogra and Chauka rivers, the soil is as a rule dry, 
but even this moist tract is interspersed with patches 
of land covered with saline efflorescence called “ reh.”’ 


SITAPUR—SIVAS. 


Mohammedans 138,733, and Christians 443, Sitapur con- 
tains but two towns with more than 10,000 inhabitants,— 
namely, Khairabad, 14,217; and Laharpur, 10,437. The 
administrative headquarters of the district are at Sitapur 
| town, which is prettily situated on the banks of the Sariyan 


‘* } P : e : . ~ 
But Sisyphus was not yet at the end of his | river, with good groves in all directions, and with a popula- 


tion in 1881 of 6750, Of the total district area 1455 square 
miles are cultivated and 510 are cultivable. The principal 
staples are wheat, barley, joar, gram, bajra, and rice; be- 
sides these a considerable quantity of sugar-cane is raised, 
as also oil seeds, cotton, and tobacco. The only manufac- 
tures of any note are tobacco and tazias at Biswdn, with a 
little cotton printing and weaving in most of the towns. 
The history of Sitépur is closely associated with that of the 
rest of Oudh. The district figured prominently in the 
mutiny of 1857, when the native troops quartered in the 
cantonments rose in mutiny and fired on their officers, 
many of whom were killed, as were also several military 
and civil officers, with their families, in attempting to 
escape. Order being restored in 1858, the Government 
offices were re-opened, and nothing has since occurred to 
disturb the peace of the district. 


SITTINGBOURNE, an ancient town of Kent, is 
situated on a navigable creek of the Swale, and on the 
London, Chatham, and Dover Railway, at the junction 
for Sheerness, 7 miles south from the latter town and 
45 east-southeast of London. It consists principally 
of one long street and the northern suburb of Milton, 
formerly celebrated for its oysters, the fishery of which 
used to employ a large number of the inhabitants. 
Brickmaking is a very important industry, and there 
are large paper-mills, St. Michael’s church, in the 
Early English and later styles, underwent extensive 
restoration in 1873 at a cost. of nearly £3000 [$14,580]. 
The principal other public buildings are the old town- 
hall, the corn exchange (erected 1859), and the mu- 
seum. Public gardens 10 acres in extent have recently 
been laid out. The local government board was insti- 
tuted in 1878. ‘The population of the urban sanitary 
district (area 1004 acres) in 1871 was 6148 and in 1881 
it was 7856. 

Sittingbourne, or Sedyngburne, received a grant of a 
market and two annual fairs by a charter of Queen Eliza- 
beth. The style “ guardian and free tenants,” applied to 
the corporation in this charter, was subsequently changed 
to that of “mayor and jurats.” 


See W. A. Scott Robertson, Sittingbourne and the Names of Lands 
and Houses in or near it, Sittingbourne, 1879. 


SIUT, or Asytr (Astoor), more correctly OsytT 
a town of Upper Egypt, and southern terminus of 
the railway on the lett ank of the Nile, by which it 
is 229 miles from Builék Dakriir. The population is 
about 25,000. See Eaypr, vol. vii. p. 672. 

aks A. See BRAHMANISM. 

SIV AS, or SfwAs, a pashalic and capital of a pash- 
alic of great importance in Asia Minor. The town is 
situated on the right bank of the Kizil Irmak (Halys), 
ina plain of some 16 to 20 miles in length and 4 to 6 in 
breadth. From the south the approach is by a good 
road among the mountains, and the aspect from the 
heights is pleasing. Dotted here and there with trees 
some in large extended clusters, the houses and citadel 
cover a considerable space and appear much scattered. 
On the north a military road has been constructed to 
facilitate communication with the coast. Sivas is 4670 
feet above the level of the Black Sea, and should be 
a healthy residence for Europeans. The population, 
estimated on the spot in 1864 at 10,000 houses, more 


The principal rivers are the Gogra, which is navigable | than a fifth being Armenians, is stated in Murray’s 


by boats of large tonnage throughout the year, and the 
Chauka, Nylghau, many varieties of deer, wild hog, 
wolf, jackal, and fox are common, but none of the 
larger wild animals are found within the district, The 
climate is considered healthy, and the cantonments of 
Sitapur are famous for the low mortality of the British 
troops stationed there. The average annual rainfall is 
about 33 inches. The district contains no railway, but 
it is well provided with good unmetalled roads. 


Tn 1881 the population was returned at 958,251 (505,986 
males and 452,265 females); Hindus numbered 818,738, 


Handbook of 1878 to consist of 5000 Turkish and 1200 
Armenian families. There are some respectable resi- 
dences but not many buildings or monuments € 
and the streets are narrow and ill-main 
bazaars are fairly stocked with goods, 
as of other European nations. 


Sivds is the ancient Sebasteia (not to be confor 
Sebaste or Cabira on the Lycus, the modern N 
capital of Armenia II., and the seat of an ¢ 
1021 it was ceded by the emperor Basil to d 
king, Senekharim. It again became Greek I 


» 
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SIXTUS I.—SIXTUS V. 


soon after fell to the Seljiks. In the 13th century Marco Polo 
speaks of Sevaste as the place “ where the glorious Messer 
Saint Blaise suffered martyrdom.” 
in the possession of the Turkméns of Karamania, living 
under the government of the Seljik princes. In the 14th 
century we have the testimony of Ibn Batuta, who says (ii. 
289): “ It is one of the possessions of the king of Irak, and 
the largest town owned by him in the country. 
and his collectors reside there. It is well-built, and has 
wide streets and crowded markets.” Colonel Goldsmid 


visited Sivas in July, 1864, and was shown some fine monu- | 
ments described as the mausolea of the Selj(Gks, the inscrip- | A : 
unworthy relatives, and who had been called from a 


tions on which he found to date no earlier than 670 of the 
Hijra, though the actual tombs might be traceable to a 
former period. 


SIXTUS IL. (Xysrus) figures in the lists accepted 
by the Roman Church as having been bishop of Rome 
from about 119 to about 126. He is conjectured to 
have been a presbyter and a martyr. 

SLXTUS I. followed Stephanus I. as bishop of 
Rome in 257, and suffered martyrdom under Valerian 
in the following year. He restored the relations with 
the African and Hastern Churches which had been 
broken off by his predecessor on the question of heret- 
ical baptism. Dionysius succeeded him. 

SIXTUS IIL, bishop of Rome from July 31, 432, 
to August 18, 440, had Ceelestinus I. as his predeces- 
sor, and was succeeded by Leo I. 

SIXTUS LV. (Francesco della Rovere), pope from 
1471 to 1484, was born 2Ist July, 1414, near Savona. 
The statements respecting his parents’ situation in life 
are very conflicting. In consequence of a vow made 
by his mother he entered the Franciscan order at an 


early age, and speedily acquired a great reputation for 
eloquence and Jearning. After filling several minor | 
offices he became general of his order, and in 1467 was | 


to his own surprise made cardinal by Paul IT., at the 
recommendation, it is asserted, of Cardinal Bessarion. 
When, upon Paul’s death in 1471, the rigor of Bessa- 
ee germeiles prevented his profiting by the favor- 
able Sentiments of influential cardinals, who, never- 
theless, expected to be recompensed for their suffrages, 
Rovere seems to have been found more accomodating. 
The liberality of his donations after his election, at 
all events, raised suspicion; but the friendship of 
Bessarion has also been enumerated among the 
causes of the sudden elevation of the most recent mem- 
ber of the Sacred College. He was elected on 9th 
August, 1471, and immediately proceeded to lavish 
Paul’s treasures—partly in laudable preparations 
against the Turks; partly in embassies, receptions of 
foreign princes, public improvements, and other ex- 
penses possibly imprudent, but at least not indecorous; 
pares itbont any excuse, upon his unworthy nephews, 
unt and Cardinal Riario. The prodigalities of the 
latter surpassed all measure, Sy he compromised 
his uncle much more seriously by his complicity in 
the conspiracy of the Pazzi, aiming at the ‘assassina- 
tion of the Medici family. Sixtus was cognizant of 
the plot, but had positively forbidden the shedding of 
blood, which he must nevertheless have known to be 
inevitable. He deserves still more censure for enter- 
ing into a fruitless and inglorious war with Florence, 
which terminated in 1480, after having kept Italy for 
two years in confusion. Scarcely was it over when he 
allowed himself to be involved in yet more troublesome 
and discreditable contests,—first inciting the Venetians 
to attack Ferrara, and then, after having been deliv- 


It was, when he wrote, | 


‘common foe of Christendom. 


ered by their general Roberto Malatesta from a Nea- 


politan invasion, turning round upon them and event- 
ually assailing them on their refusal to desist from the 


hostilities which he had himself instigated. He relied 


on the co-operation of Lodovico Sforza, who speedily 


Kk him; and the scandal was witnessed of the 
secular princes and cities of Italy pareeing 10 a peace 
hich the Father of Christendom did his best to 
yart, and vexation at which was believed to have 
ned his death. He died, at all events, a few days 
ds, 13th August, 1484, leaving an unfortunate 
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reputation as the first pope who brought nepotism into 
ela and, not content with enriching his relatives 
y gifts and lucrative offices, made their aggrandize- 
ment the principal object of his policy as a secular 
prince. His private character was nevertheless esti- 


_mable: he was pious, of blameless morals, hospitable 
His chiefs i 


and munificent toa fault, and so exempt from avarice, 
says his secretary Conti, that he could not endure the 
sight of money. His faults were those of a monk 
who had no natural outlet for strong affections except 


cloister to fill the most conspicuous position in the 
world. His secular policy was capricious and spas- 
modic; he neither maintained the peace of Italy like 
his predecessor and successor nor carried out a consis- 
tent and well-considered scheme of conquest like Alex- 
ander VI. He was, notwithstanding, always firm in 
his resistance to the Turks, and showed magnanimity 
by aiding his enemy the king of Naples against the 
The bulbane side of 
his administration was his munificence as a founder or 
restorer of useful institutions and a patron of letters 
and art. He established and richly endowed the first 
foundling hospital, built and repaired numerous 
churches, constructed the Sixtine Chapel and the Six- 
tine Bridge, commissioned paintings on the largest 
scale, pensioned and rewarded men of learning, and, 
above all, immortalized himself as the second founder 
of the Vatican library. It has been said that the 
stones alone inscribed with his name would serve to 
erect a considerable edifice. These great works, how- 
ever, were not accomplished without grievous taxation 
and questionable methods of raising money; and Six- 
tus’s successor expressed the general condemnation of 
his government when he declared that he for his part 
would imitate the example of Paul Il. Sixtus was 
succeeded by Innocent V ITI. (R. G.) 
SIXTUS V. (Felice Peretti), pope from 1585 to 
1590, was born 13th December, 1521, at Grottamarina, 
in the district of Fermo, of a family said to be of Dal- 
matian extraction. His parents were undoubtedly in 
humble circumstances, but the story of his having been 
a swineherd in his youth seems to be a mere legend. 
He entered the Franciscan order at an early age, and 
obtained great celebrity as a preacher. After having 
been successively professor at Rimini and at Siena, he 
became inquisitor-general in Venice (where his firm- 
ness in controversy with the Venetian Government 
exposed him to personal danger), theologian at the 
council of Trent, and ultimately vicar-general of his 
order. In 1565 he accompanied the papal legate to 
Spain, and in 1570 was created cardinal by Pius V., 
and intrusted with the publication of a correct edition 
of the works of St. Ambrose, which appeared in 157)- 
1585. Finding himself out of favor with Pius’s suc- 
cessor, Gregory XIII., he withdrew to a villa which 
he had purchased, and lived in strict retirement, affect- 
ing, it is said, to be in a precarious state of health. 
According to the usual story, which is probably at least 
exaggerated, this dissimulation greatly contributed to 
his unexpected elevation to the papacy on the next 


vacancy, 24th April, 1585. Ifthe electors had indeed — 


anticipated a weak or ephemeral pontificate, they were 
grievously disappointed. Sixtus speedily proved him- 
self one of the most vigorous popes, both m body and 
mind, that had ever occupied the chair of St. Peter. 
Within two years he issued seventy-two bulls for the 
reform of religious orders alone. Ardent, despotic, 
indefatigable, he did everything by himself, rarely in- 
vited advice and still more rarely followed it, and 
manifested in all his actions a capacious and highly 
original genius, in most respects eminently practical, 
but swayed in some things towards the visionary and 
fantastic by the inevitable effects of a monastic train- 
ing. His first great aim was to purge the papal do- 
minions of the robbers who had overrun them under 
the weak administration of his predecessor. This 
salutary undertaking was effectually accomplished, not 


» 


- 
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without many instances of tyranny and: cruelty which 
have left a stain upon his name ; but security of' life 
and property returned. Sixtus’s financial manage- 
ment seemed on a superficial view equally brilliant ; 
he had found the exchequer empty, and speedily 
accumulated an immense treasure. But this end was 
obtained partly by excessive taxation, partly by the 
sale of offices which had never before been venal ; and 
the withdrawal of such an amount of specie from cir- 
culation impoverished the community. His intention 
was to amass a fund for use in special emergencies, 
such as a crusade ora hostile invasion, which never 
arose. 
in the encouragement of agriculture and commerce, 
and in public works, either of signal utility, like his 
supply of Rome with water, or such at least as im- 
pressed the popular imagination with his munificence, 
as the completion of the cupola of St. Peter’s, the 
construction of six new streets, and the elevation of 
four Egyptian obelisks in various parts of Rome. 
Though a scholar, Sixtus was no humanist, and did 
much mischief to the monuments of antiquity, ruth- 
lessly destroying some, and disfiguring those which he 
repaired by the addition of Christian attributes. In 
his ecclesiastical and foreign policy good sense con- 
tended with eccentricity but usually obtained the up- 
per hand. He thought of attacking Turkey with the 
alliance of Poland and Russia, of subjugating Egypt 
by his own forces, of making a descent:into Syria and 
carrying off the Holy Sepulchre. But he never 
attempted to realize these projects, and his conduct of 
the affairs which imperatively required his attention 
evinced more moderation than could have been ex- 
pected. After having strongly sided with Spain and 
the League, he allowed himself to be convinced by the 
Venetian ambassador of the evil consequences of 
Spanish preponderance in Italy, and showed a mani- 
fest disposition to acknowledge Henry IV. as king of 
France, on condition of his abjuration. This led to 
violent altercations with the Spanish ambassador, and 
the death of the pope on 27th August, 1590, was 
attributed by many to poison, though without suffi- 
cient ground. He was succeeded by Urban VIL. 
Sixtus V. left the reputation of a zealous and austere 
pope,—with the pernicious qualities inseparable from 
such a character in his age,—of a stern and terrible 
but just and magnanimous temporal magistrate, of a 
great sovereign in an age of great sovereigns, of a man 
always aiming at the highest things and whose great 
faults were but the exaggeration of great virtues. 

The best view of his character and ‘government is that 
given by Ranke. Leti’s well-known biography is full of 
fables; Tempesti is too panegyrical; and Lorentz is little 
more than a compiler from the two. The most valuable part 
of Baron von Huebner’s Sizte Quint (Paris, 1870) is the rich 
appendix of documents. Sixtus’s note-books and drafts of 
letters in the Chigian library, frequently referred to by 
Tempesti and Ranke, were published by Cugnoni in 1882. 


R. G. 

SKATE. See Ray. ! 

SKATING, as at present practiced, may be defined 
as a mode of' tole came (usually rapid) upon smooth 
ice, by the aid of steel blades attached to the soles of 
the feet. It probably originated in the far north of 
Europe, in Scandinavia and Germany, where it is still 
in common use. In Russia it has never been a national 
pastime, as no smooth ice is formed in the rapidly 
running rivers. Even in St. Petersburg it is mainly 
engaged in by English and Germans. The earliest 
skates appear to have been certain bones of large ani- 
mals, but wood was also used from an early period. 

In modern skating there are two total y distinet 
styles, which require different skates differently at- 
tached to the feet, and different extents and qualities 
of ice. The first, the ‘‘running” or ‘fen’ style, 
simply consists in going straight ahead at the highest 
possible speed. Its home is on the fiords of Scandina- 
via, 
lakes of North America. In Holland, Denmark and 


Much, nevertheless, was expended by Sixtus | 


the fens of Lincolnshire, and the large rivers and. 


SKATE—SKATING. 


North America it is the medium for carrying a large 
winter market traffic. It first became common in Eng- 
land in 1662 after the return of the Stuarts, The 
wooden part or stock of a running skate is from 8 to 12 
inches long, according to the length of the foot. The 
blade is made of the best steel, with an average width 
of #y inch. The heel is at right angles to the surface 
of the ice. The prow begins to rise off the ice at the 
fore end of the stock, at a gradually increasing angle, 
and projects 4 inches. The entire skate is attached to 
the foot by an iron screw in the heel of the stock which 
enters the skater’s boot heel and two long straps which 
pass through slots in the stock and fasten round the 
ankle and toes of the skater. ‘The length of the heel 
strap varies from 22 to 32 inches, and that of the toe 
strap from 15 to 23 inches. Formerly the bottoms of 
the blades were fluted. A concavity is now effected by 
grinding ; and, when in motion, the blade is rarely flat 
on the ice. The curve should be slight, and the depth 
/ho greater than will insure a curve being made without 
touching the ice. The feet are placed at right angles 
to each other with the toes turned out and the body 
bent slightly forward. Each foot is then raised alter- 
nately and set down slightly on the inside edge. It 
immediately acquires a forward motion, which is in- 
creased by pushing with the other foot, that sg 4 at 
right angles and having no sliding motion. The feet 
must be kept perfectly level when raised and set down, 
and the skate carried in the same manner an inch above 
the ice when going forward. The forward stroke is 
made on the outer edge, and the pressure applied to 
the inner edge of the other foot. The arms are swung 
across the chest from side to side, and opposite to the 
direction of the striking leg in order to balance the 
weight. The quickest method of stopping is to place 
the feet parallel dig the heels into the ice and arch the 
back. A longer but more graceful method is to turn 
the toes inwards, thus spreading the outside edges 
athwart the line of going. The feet should neyer be 
looked at, as the balaita of the body is thereby dis- 
turbed. The eye should always be on a line with the 
horizon. 


The fastest skating times recorded, from a standing start, 
and with.no rear wind, have all been made in the United 
States, at New York, as follows: 100 yards, 102 8.3, 200, 
218 s.; 300, 31¢s.; + mile, 44% s.; 3,1 m. 41% s.; 2,2 m. 
34% s.; 1,3 m. 263 s.; 2,6 m. 56}s.; 3, 10 m., 334s.; 4, 14 


m.10}s.; 5,17 m. 45s.; 6, 21 m. 38s.; 7, 25 m. 17% 8.; 8, 
29 m. 9$ s.; 9, 32 m. 544.s.; 10, 36m. 37} s.,; 20,1 h. 14 m. 
7$ s.; 30, 2h. 31 m.12s.; 40,3 h. 21 m, 22s.; 50,4 h. 13m. 


36s. The best running high jump on skates recorded is 3° 
ft. 13 in., and running long jump 15 ft. 2 in, 


The second style, termed ‘figure skating,’’ is quite 
modern and purely English in its origin. This may 
be practiced on any small pond, provided the ice is 
clear of snow and perfectly smooth. The more nu- 
merous opportunities thus afforded make it the more 
popular style in Great Britain, where the large streams 
seldom freeze. Figure skating consists in cutting ares, 
circles, figures, lettters, serpentines and ges kd 
forwards or backwards, slowly or rapidly, on one or 
both feet, singly or in combination. The style can 
ultimately be analyzed into four kinds of strokes, all 
made on the edges’ of the blade—the inside forward, 
‘the outside forward, the inside backward, and the 
outside backward. The variety of evolutions which 
can be developed from these four movements is end- 
less. The figure skate is made entirely of metal, is 
strapless and fixed to the boots by clamps or like de- 
vices. Unlike the running skate, it can be instantly 
ye on or taken off. Many kinds have been in 

ut the “‘Acme,”’ first produced in Canada, is ¢ 
ally acknowledged the best. The blade proj 
merest trifle beyond the length of the 
rounded off in an upward direction from t 
both toe and heel. The bottom is } inch wide 
the best curve for grinding it is to that of a sev 
radius, equal throughout and not increased 
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end. In stopping the end of one skate is placed at 
right angles to the other. 


Summer skating has been oceasionally provided in | 


*‘elaciariums’’ by means of artificially produced ice. 


The London Skating Club, founded in 1830, is the leading 
skating society of Great Britain. Comprising but 170 
members, including 20 ladies, and practicing on exclusively 
private water in Regent’s Park, it countenances figure 
skating only, and gives no encouragement whatever to the 
spread or teaching of a national pastime. The National 
Skating Association was formed in the year 1879, and on 
December 8, held the first race for the running championship 
at Thorney, Cambridgeshire. The objects of the Associa- 
tion are as follows: 


To promote, ascertain and reward speed in skating—by the es- 
tablishment and management of amateur and open skating 
championships of England; by stimulating and supplementing 
local action in holding of skating matches; by establishing an 
order of merit for speed skaters, and awarding badges for the 
same; by assisting in providing facilities for skating by the shal- 


and by collecting through corresponding members information 
of the existence of ice on which skating is practicable, and the 
supplying of such information to its members; and to promote 


and encourage as skating, by the establishment of standards | 


at which figure skaters may aim, by bestowing badges of merit 
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on those who attain these standards, and by promoting and 
assisting in the formation of skating clubs; to provide rules and 
regulations for the game of hockey on the ice; also to promote 
the establishment of international skating contests in various 
countries under the direction of an international council. 


In the United States and Canada large and shallow arti- 
ficial ponds under cover, termed “rinks,” are in winter 
frozen by filling them with water. Each night the surface 
is covered with a layer of water, which gives a fresh sheet 
of ice by morning. The covers protect the rinks from snow, 
another great advantage. 

As regards a substitute for ice and ice skating on wooden 
or asphalt floors, the only invention that has ever been 
found even partially successful is that of James L. Plimp- 
ton, of New York, in 1869. The implements may be 
described as skates with two parallel wheels at the toe and 
heel, so hung that the wheel axles are moved out of parallel 
by the transverse rocking of the skater’s foot, the wheels 
setting squarely on the surface whether the skater be 
upright or canted. The fatigue caused by these “ roller 


f L | skates” is quadruple that of ordinary ice skating. 
low flooding of land in each locality where local branches exist ; | 


See The Field, December 23, 1882, January 6 and February 8, 
1883; N. & G. A. Goodman, Handbook of Fen Skating, 1882; G,. An- 
derson, Art of Skating, 4th ed., 1880; H. C. Vendervell and T, M, 
Witham, Figure Skating, 3d ed., 1880; and M. F. M. & 8. F. M. 
Williams's Combined Figure Skating, 1883. 


SKELETON. 


HE word ‘‘skeleton,’’ meaning in Greek a mummy, 

is popularly taken to denote that assemblage of 
bones and cartilages which forms the internal support 
of the body of man and of the animals more or less 
nearly resembling him. 
the structure of these animals, however, seems to make 
it evident that a wider signification must be given to 
the term, since parts which in man and many of his 
animal allies are bony or cartilaginous may be only 
membranous in other such animals ; and conversely, 
parts sometimes quite external, which are merely 
membranous in man and many animals, may in others 
assume the structure of horn or bone, or may contain 
bones or cartilages. The word skeleton may indeed be 
taken to denote both a more or less firm and complete 
external protection to a living body, and also a more 
or less firm and complete internal support to such 


y. 

In this very wide sense even many vegetal structures 
may be said to possess a skeleton. For all plants 
which can sustain themselves in an upgrowth from 
the ground obviously both require and possess solid 
structures—various groups and varieties of woody 
fibres—to support such an upgrowth. Organs also, 
such as leaves, which need to be maintained in the 
form of a thin, flat expanse, require and possess bun- 
dies of fibres (vulgarly called veins), which are even 
ai said to constitute the skeleton of the leaf. 

any plants form such skeletal structures largely of 
silex, as do the grasses and the horsetails (Hquisetwm), 
and others invest themselves to a greater or less de- 
gree with carbonate of lime, asdo some Alge, such as 
Corallina and Melobesia, while the Diatomacee clothe 
themselves with a horny coat. Ordinarily, however, 
the word skeleton is only used to denote certain animal 
structures, and mainly such structures as form the 
skeleton of man and of creatures so nearly allied to 
him as to constitute, together with him, that primary 
¥ ivision of animals known as backboned animals or 


3 in Vertebrates generally that this article is de- 
ed. For the details of the human skeleton the 
is referred to the article ANATOMY. _ In order, 
ever, that its condition in Vertebrate animals may 
er understood, it will be well briefly to point 
e of the more important varieties of condition 
by the protecting or supporting parts of the 
f the lower, or Invertebrate, animals. 
Vou. XXII.—1104 
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THE SKELETON OF INVERTEBRATA. 


A great and fundamental distinction exists, however, be- 
tween those lowly organisms known as Protozoa or Hypozoa 
—which are generally reckoned as animals—on the one 
hand, and all the higher forms, both Vertebrate and Inver- 
It is a distinction which renders it 
difficult to regard any skeletal structures of the Hypozoa 
as anwering to, in the sense of being the homologues! of, 
any of the skeletal structures of higher animals. This great 
fundamental distinction consists in the fact that the bodies 
of all the higher animals are made up of distinct “ tissues,” 
which are derived from three different layers of cells, of 
which the embryos of all? of them are for a time composed, 
whereas the bodies of the Hypozoa either consist of but a 
single cell or else of a smaller or larger number of cells 
more or less loosely aggregated and not forming any dis- 
tinct tissue. It follows of course that their reproduction 
does not take place by means of embryos formed of cellular 
layers. 

Nevertheless, the Hypozoa or Protozoa may exhibit very 
distinct protective structures. Thus the outermost layer 
of the substance of an Amba, called its ectosarc, is of a 
firmer consistency than its interior, and it may in allied 
forms take on a chitinous character, or become quite hard 
through the deposition within it of calcareous salts (as in 
the sometimes singularly complex shells of the Foramini- 
fera), or form symmetrical cases of silica. 


In the Radiolaria, the skeleton of the Protozoa attains its © 


maximum of beauty and complexity. It consists of spicules 
which are generally siliceous, but may consist of a peculiar 
firm organic substance termed “acanthin.” The spicules 
arrange themselves in an extraordinarily symmetrical man- 
ner, generally radiating from the central portion of the 
organism, and being connected with one or more series of 
encircling spicules which may constitute a series of con- 
centric spheres. 

Among the Infusoria we also find examples of a hardening 
of the external cuticle, as in Tintinus lagenula, and in some 
other forms. 

When we pass to that vast group of animals—the Metazoa 
—which includes all but the Protozoa (and all those, there- 
fore, the bodies of which are formed of tissues derived from 
the three primitive layers), a distinction again requires to 
be drawn between the Sponges (Porifera), which constitute 
its lowest group, and all higher forms. The three primitive 
or germinal layers of the Metazoa are termed respectively— 
(1) the epiblast, (2) the mesoblast, and (3) the hypoblast. 


1 “ Homologous parts,” or “ homologues,” are parts of an or- 
ganism which correspond in relative position, that is, in their 
relation to surrounding structures, whether or not they serve the 
sameends. They thus differ from “ analogous parts,’’ which are 
parts performing similar functions whether or not they agree as 
to their relations of position surrounding structures. Thus, 
e.g., the nail of a man’s middle toe and the hind hoof of a horse 
are “ homologous parts,” but the hoof, as the support of the body 
and agent in locomotion, is analogous to the whole foot of aman. 

2 Certain Ccelenterate animals consist but of two layers. 
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Of these three layers the epiblast and the hypoblast are to 
be regarded as primary.! The epiblast is essentially the 
primitive integument, and its cells give rise to the epider- 
mis and cuticle and to the organs of sense. The hypoblast 
is essentially the digestive layer, and gives rise to the epi- 
thelium lining the alimentary canal. The mesoblast seems 
to originate from one or both of the two preceding layers, 
and gives rise to the general substance of the body—includ- 
ing that part of the skin which is beneath the epidermis, 
the muscles, and the bloodvessels. It may divide into two 
layers, whereof the more external is distinguished as “so- 
matic,” while the more internal is called “splanchnic,” 
Such is the general condition of the three germinal layers 
in the Metazoa. In the Sponges, however, it seems probable? 
that the germinal layers have a different nature—the epi- 
blast and mesoblast being respectively the digestive and 
sensory layers. 

The skeletal structures of the Sponges have the form 
of spicules, which may vary greatly in different genera as 
to their form, while they may be siliceous, calcareous, or 
horny. Sometimes they constitute structures of singular 
beauty. They appear to be formed in or on the cells of the 
mesoblast, and it does not seem that any skeletal structures 
arise in the epiblast or hypoblast of the Porifera. Should 
such, however, be hereafter found, then it must be borne 
in mind that their homologies with analogous skeletal 
structures of other organisms must depend on the final de- 
cision of the question of the exact relations which may 
exist between such germinal layers in Sponges and the 
epiblast and hypoblast of higher Metazoa, 

In the great group of the Celentera, the skeleton may be 
either epiblastic or mesoblastic in nature. Thus in the 
Hydrozoa—where it mostly has the form of a horny invest- 
ment, but may be (as in the Millepores) calcareous—it is 
epiblastic. Inthe Actinozoa—which includes the true coral 
animals—it is generally mesoblastic, although it is formed 
from the epiblast in the Gorgoniz, Isidine, and Pennatulide. 

In Isis, the skeleton curiously consists of a series of seg- 
ments which are alternately horny and calcareous. 

In the Echinodermata we generally have, notably in the 
Sea Urchin (Kchinus), a wonderfully complex skeleton, 
which is so near the outer surface that at the first glance it 
seems necessarily a most external form of skeleton. Never- 
theless, the plates which compose it are mesoblastic in na- 
ture, and are independent of the epidermis. 

The two valves forming the shell of the Lamp-shells 
(Branchionopoda), and the very different two valves which 
constitute the shells of creatures of the Oyster class (La- 
mellibranchiata), as well as the single shells of the Snail and 
Whelk class (Gasteropoda), are all epiblastic in nature, and 
are calcifications of the outer part of the epidermis. The 
same is the origin of the apparently internal shell of the 
Slug, which is at first external in the embryo and subse- 
quently becomes enclosed. 

Similar is the nature of both the internal and external 
shells of the Squids, Cuttle-fishes, and Nautili, i.e., of the 
class Cephalopoda. In the last-named class, as in some Gas- 
teropods, there is a cartilaginous structure inside the head, 
which structure supports and partly protects the brain. It 
is unlike any skeletal part yet mentioned save in its mode 
of origin, which, like the skeleton of some of the Actinozoa, 
is mesoblastic. 

Lastly may be mentioned the hard protecting external 
coat of insects and animals of the Crab and Lobster class— 
in short, the external skeleton of that primary division, of 
animals which is called Arthropoda. This is again epiblastic, 
and a hardening of a cuticle on the outer surface of the 
epidermis—a hardening effected generally by chitinization 
(the deposition in it of a substance termed “ chitin ”’), or, 
as in many Crustacea and some Myriapoda, by calcification. 


GENERAL SKELETAL CONDITIONS. 


Having thus briefly glanced at the leading skeletal 
structures of a number of groups of lower organisms 
we may make the following generalization, which will 
be of use to us in helping us to understand how the 
skeletal parts of backboned animals stand related to 
the skeletal parts of animals lower in the scale: 


(1) Skeletal structures may conceivably arise in 

pore which are epiblastic, or mesoblastie, or 
ypoblastie. 

(2) Skeletal structures belonging to any one of those 

three categories may be further divisible into 

two subordinate categories, according as they 


1 See F.Balfour’s Comparative Embryology, vol. i. p. 108. 
2 Op. cit., vol. i. p. 122, and vol. pee ? 
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belong to a superficial or a deep part of the 
layer to which they appertain. 

(3) Skeletal structures may be siliceous, chitinous, 
calcareous, cartilaginous, or horny. 

(4) In certain animals, the mesoblast aubdividestato 
two layers, one somatic and the other splanch- 
nic. Obviously, then, there may be skeletal 
parts corresponding to either of these last- 
named layers, and conceivably to a deeper or 
more superficial portion of either of them. 


THE SKELETON OF VERTEBRATA. 


The skeleton of the Vertelrata—that is, of the five 
classes of animals named Pisces, Amphibia, Reptilia, 
Aves, and Mammalia—may in the first place be most 
conveniently considered as consisting ae two parts— 
a dermal skeleton, or exoskeleton, and an internal 
framework, or endoskeleton. The latter, which is gen- 
erally much the more considerable, is mesoblastic, and 
the muscles are external to it. 


EXTERNAL SKELETON OF VERTEBRATA. 


This division of the skeleton is itself again made up 
of two parts. The more external of these is the epi- 
dermis, and is of epiblastic origin, and dense epidermal 
structures may arise towards its inner or its outer sur- 
face. The more internal constituent of the exoskele- 
ton is the dermis and dense structures formed in it, 
and these are from the outer portion of the mesoblast. 

Epidermal hard structures formed towards either 
surface of the epidermis may become intimately united 
with subjacent dermal hard structures, and then again, 
as we shall see, with parts of the true endoskeleton. 

Any hard structures formed in the walls of the ali- 
mentary canal—the lining of which is continuous at 
either end with the external skin—are to be reckoned 
as fundamentally exoskeletal. In the process of devel- 
opment the epiblast becomes inflected more or less into 
either extremity of the alimentary tube, but the inter- 
mediate portion, together of course with any hard 
structures developed in it, is of hypoblastie origin. 

In the great majority of Vertebrate animals the two 
layers of the skin, the epidermis and the dermis, are, 
as in man, soft, though ect provided with certain | 
denser appendages, such as epidermal and dermal scales, 
hairs, nails, scutes, and teeth. : 

The soft, general exoskeleton or skin invests the poy 
of Man pretty closely, though slightly prajonins folds 
of it extend between the roots of the fingers and toes. : 
In some abnormal cases these folds extend so far and 
bind the digits together so much that the thus mal- 
formed person is said to be ‘‘ web-fingered ’’ or ‘‘ web- 
toed.’’ Such a condition is found normally in many 
animals, as notably in Ducks and Geese, and such parts 
form a large portion of the ‘‘ wing”’ of the Bat. 

Other extensions of the skin of the body are note- 
worthy. ‘Thus in the ‘‘ Flying’? Squirrels and Opos- 
sums, and the curious Rodent named Anomalurus, the 
skin of the sides, between the arms and the legs, is 
much expanded, serving for a parachute. There may — 
be a skin parachute supported by long free movable 


ribs, such as we shall see exist in the little Lizards 
called ‘‘ Flying Dragons.’ There may be a very re- 


markable extensive skin round the neck, as in the 
Frilled Lizard, and folds of skin may hang fod, as 
in the *‘dewlap’’ of Cattle, or may be formed 
and there as in the Rhinoceros, the skin of 
animal is so thick as to necessitate the exis 
such folds to allow free movements to the 
limbs, Long filamentary processes may b 
along the back, as in the Iguana and yaric 
Lizards. oe 
In the Seals a fold of skin connects tog 
legs and the tail, and also in our common 
have in addition their very elo 


ngated we 
connected with the sides of the body and legs k 
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great fold of skin which, with those between the fin- 
gers, forms the entire bat’s ‘‘ wing.”’ 


The integument may be very distensible, as in those | 


Fishes (e.g., Diodon) which distend themselves with 
air and then float belly upwards. 


The epidermis of many Vertebrates, and of Man, is | 


shed in minute fragments, constantly removed by fric- 
tion and ablution, and constantly replaced ; only under 


abnormal conditions and after certain diseases does it | 
) patches, In some 
other Vertebrates, as notably in Snakes, the entire | 


come away in large and continuous 


epidermal investment of the body, even that of the 
eyes, is cast off entire as one whole. 

The epidermis never has its superficial layer con- 
nected with bone, but it often becomes thickened and 
horny, as we see in the sole of the foot, or the laborer’s 
hand, and in those abnormal thickenings called 
*corns.’’ Certain local thickenings which are not ab- 
normal may exist in animals; such are the callosities 
on the inner side of the legs of the Horse, on the 
breast of the Camel, and on the nates of the lower Old- 
World Apes. 


Of the appendages of the epidermis the most simple are 
scales, such as we find on the legs of Birds and the bodies 
of Serpents and Reptiles generally. 

A scale—a true scale, such as those of Snakes and Lizards 
—consists of papille of the dermis invested by the epidermis, 
the whole being covered by a cornification of the external 
part of the epidermis. Scales may be very diverse in shape, 
prominence, and relative size, and may form very large 
plates. The so-called scales of Fishes are of deeper origin 
and are a form of scutes, 

A hair differs from a scale in that, instead of being an 
epidermic investment of a dermal projection outwards, it 
originates by an epidermal projection inwards into the sub- 
jacent dermis. A small papilla of the dermis, however, 
soon projects upwards, in turn, into the descending epider- 

mal process, and then cornification sets in (at first in the 
_ immediate vicinity of the dermal papilla) in the cells around 


body, while the part of the epidermis about its deepest part 
; es modified into its so-called “ root.” 
: A nail or claw arises as a cornification of the epidermis 
(but not of its deepest layer) lying upon numerous very 
_ vascular ridges (or transversely elongated papille) of the 
dermis, forming the primitive bed of the nail, and enclosed 


in a deep fold of the integument. One end of the structure | 
becomes free and projecting superficially, while the opposite | 


region grows by epidermal additions from beneath and at its 
attached extremity. 

A feather is more nearly related to a scale than it is to a 
hair. It consists at first of an upwardly-projecting dermal 
: papilla invested with epidermis, and it is only at a later 
a 

y. 


The outermost layer of epidermis becomes converted into a 
horny sheath, which is thrown off when the feather is com- 
pleted. The quill is formed by cornification of the deepest 
and more superficial layer of epidermis investing the base 
_ of the dermal and vascular papilla, and is open at both ends. 
The vascular papilla it encloses shrinks up when the feather 
= s fully formed. The vane of the feather is formed from the 
apical portion of the papilla, and its central part, or 
shaft, is confinuous with the quill, while ridge-like thicken- 
ings of epidermis diverging from either side of this central 
part constitute the barbs of the vane, from each of which 
yet smaller processes or barbules proceed. 
scute is a hardening of the outermost portion of the 
nis, with an investment from the deepest layer of the 
ermis. Such are theso-called scales of ordinary Fishes, 
ch may be represented by the bony plates and processes 
: id scales—so common in the groups of Sharks 
Rays. In these latter structures dermal papillae appear 
_ealeify, forming a dense structure without corpuscles, 
ed dentine, beneath which may be a corpusculated struct- 
‘true bone. The calcifying papille receive an invest- 
of still denser calcareous tissue, called enamel, from 
eepest layer of the epidermis. These placoid structures 
come to project outwards on the surface of the body as 
spines or as shorter tooth-like processes, or they may 
tect the surface of the body as flat plates. Often the den- 
1¢ more or less entirely atrophies, so that the structure 
1es to be formed almost entirely of true bone or of that 
caleified tissue of which the scales of ordinary 
ich, e.g., as the Perch and Carp) are composed. 
a structure closely related to a scute. It differs 


the axis of the epidermal descending projection, and this | 
hardened portion soon projects beyond the surface of the | 


stage that its base sinks into a sack or “feather follicle.” | 
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| from the latter just as a hair differs from a scale—namely, 
| by owing its origin to an ingrowth of the epidermis instead 
of merely to a primitive outgrowth of the dermis. 

The so-called teeth of the Lamprey are not true teeth, 

but are merely horny epidermal structures essentially sim- 
| ilar to seales, 
In the origin of a true tooth a process of the epiblastic 
| layer of the mouth—the buccal epithelium—grows into the 
| subjacent dermis, and, assuming a cup-like form (with the 
concavity of the cup turned away from the epithelial sur- 
face of the mouth), a dermal papilla rises into the cup. The 
apex of this papilla then superficially calcifies into dentine, 
| and becomes invested with a layer of enamel formed from 
| the immediately adjacent surface of the epidermic cup or 
“enamelorgan.” An investment of connective tissue called 
the dental capsule becomes formed round the whole. The 
dentine then increases, a remnant of the papilla remaining 
as the “pulp.” The young tooth gradually approaches the 
buccal surface, and the base of the papilla becomes formed 
into the root or fang of the tooth. The enamel organ does 
not descend so far, but only invests the crown of the tooth. 
The inner layer of the capsule, however, investing the fang 
gives rise to a third dental tissue known as the cement. A 
bud may or may not be given off from the developing tooth 
to serve as its future successor. 

Thus teeth are normally both epiblastic and mesoblastic 
structures, but in certain Fishes they line parts of the throat 
(the branchial arches), the superficial membrane of which 
|} is derived from the hypoblast, and such may of course be 
considered as hypoblastic skeletal elements, and, thus con- 
reel must be reckoned as constituting a separate category 
| of teeth. 


Such being the various kinds of dense structures 
which enter into the composition of the Vertebrate 
exoskeleton, each kind may be developed to a greater 
or less extent in different groups of Vertebrate animals. 


Exemplifications of Epidermal Skeletal Parts. 


Scales entirely clothe the bodies of most Lizards and Snakes 
and the legs of Birds. In Tortoises and Turtles they take 
the form of large plates, which in one species are known as 
tortoise-shell. The shape and size of scales are made great 
use of as distinctive characters for classification. See REp- 
TILES. The scales of a Serpent are held together by their 
epidermic investment in such a way that it and they are cast 
off as one whole each time the animal effects that process 
known as changing its skin. In the Rattlesnakes curiously 
modified thickenings of epidermis surrounding the end of 
the tail are not cast off but continue partially adherent; as 
growth proceeds and successive castings of the skin take 
place, these ring-like thickenings become numerous, and so 
knock one against the other, when the end of the tail is 
vibrated, as to produce a singular sound—the so-called rat- 
tling of the system of rings or “rattle.” 

Hairs form the characteristic clothing of the class 
| Mammalia, though certain Mammals, such as Whales and 
Porpoises in their adult condition, are naked. Man is quite 
| exceptional in haying the ventral surface of the body more 
hairy than its dorsum. Long hair on the head, and 
whiskers and beard, are variable human characters, also 
possessed by some Apes; and many animals—as the Lion, 
the Horse, the Aardvark, ete.—have long hair in one or 
other region of the body. Some hairs may be especially 


“whiskers” of the Cat tribe. But the maximum of devel- 
opment is shown in such creatures as the Hedgehog and the 
| Poreupine, where hairs become dense and solid spines. 

Nails do not exist in the class of Fishes and rarely in that 
of Batrachians. They first make their appearance in the 
most simple form—that is, in the form of slight thickenings 
| of the epidermis—at the ends of the digits in certain Toads 
and of one kind of Eft. A nailis at its maximum of devel- 
opment when it quite surrounds and encloses the last or end 
bone of the digit which bears it. Such nails exist in Horses, 
Oxen, ete., and are ealled hoofs. A nail when produced 
into a sharp point is called a claw,—as in, the familiar case 
of the Cat, and also in Birds. Nails may, however, be much 
reduced in size and not nearly extend to the end of the 
digits which support them, as in the Sea Bears. They may 
be altogether wanting, even in Mammals, as in the Porpoise, 
or attain a prodigious relative size, so that the body can be 
suspended by them in progression, as in the Sloth. 

Nail-like structures may be developed from the side of the 
hand, as in certain Birds (e.g., Palamedea), which are said to 
_be “spurwinged,” and in a Mammal (Ornithorhynchus) a hol- 
low horny spur grows upon each ankle. 

In the Rhinoceros we meet with a horn, or two horns, 
which grow up from the dorsum of the muzzle like a great 


thickened and serve as feelers, as in the “vibrisse” or . 
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blunt nail, long dermal papille extending into it and 
answering to the dermal ridges beneath a true nail. In) 
Owen’s Chameleon no less than three long horns are de- | 
veloped—one from the nose and a symmetrical pair from 
the front of the head. 

Other horns which do possess bony cores are developed 
from the head in pairs*on the so-called hollow-horned 
Ruminants, i.e., the Oxen, Antelopes, Goats, and Sheep ; and 
only in one anomalous form, the Prongbok (Antilocapra), 
are these horny structures shed at intervals; in the rest | 
they persist throughout life. Normally there is never more | 
than one pair amidst existing Ruminants, with the excep- 
tion of the Four-horned Antelope, which has two pairs. 
Such horns may be straight or curved or spirally twisted, 
but they are never branched, with the single exception of 
the Prongbok. : 

Sharp-edged, overlapping, horny plates (each of which is 
comparable with a nail) may be developed beneath the proxi- 
mal part of the tail, as in the curious Rodent Anomalurus. | 
Such plates may clothe the entire body, head, limbs, and | 
tail, as in the scaly Manis or Pangolin. 

The epidermis and epithelium which respectively line the 
outside and inside of the jaws may both be converted into 
horn, forming a small beak which may be composed of a 
number of close-set processes and may be temporary, as in 
the Tadpole, or permanent, as in the Siren. Larger and 
denser structures of a similar kind form the’ beak of Birds 
and of the Turtle and of that most exceptional Mammal, 
the Ornithorhynchus. 

The epithelium within the mouth may be locally cor- 
nified, forming horny teeth which have, as before men- 
tioned, rather the nature of scales—as in the suctorial 
mouth of the Lamprey. ‘ 

In certain Beasts, as the Cow and the Sheep, the front 
edentulous part of the upper jaw is invested by a horny 
epithelial pad against which the teeth of the front of the 
lower jaw bite. A much more developed structure is met 
with in the Dugong. The front of both jaws is furnished 
with a dense horny plate formed like the horn of the Rhi- 
noceros, though of course widely different in shape. But 
the maximum development of this kind of structure is 
found in the Whalebone Whales. The upper jaw in these 
is furnished with very numerous horny plates, termed 
baleen, which hang down from the palate along each side of 
the mouth. They thus form two longitudinal series, each 
plate of which is placed transversely to the long axis of the 
body, and all are very close together. The outer edge of 
each plate is entire, but its inner edge gives forth numerous 
hair-like processes. These are some of the constituent 
fibres of the horny plates which thus, as it were, fray out 
and line the sides of the buccal cavity with a network of 
countless fibres formed by the inner edges of the two series 
of plates. This network acts as a sort of sieve, allowing water 
to escape between the plates but retaining in the mouth the 
small creatures on which the whale feeds. 

Cornifications of the tongue may exist. Thus in some 
Birds, as in Woodpeckers, the structure of its apical portion 
becomes so dense that it serves as a dart or spear. Its sur- 
face may be more or less cornified in Beasts. Thus it may 
be furnished all round with backwardly-pointing spines, as 
in the Lesser Anteater (Tamandua). There may bea large 
horny papilla on each side of it, as in the Manatee or Orni- 
thorhynchus, or there may be horny plates on the tongue, 
as in the Java Porcupine. 

Horny structures also exist which cann 
as either epiblastic or mesoblastic, but must be hypoblastic 
in origin, Such are the horny linings of the stomachs or 
gizzards of Birds, and the similar lining of the stomach of 
the Great Anteater, Myrmecophaga jubata. 

Feathers are the universal and peculiar cutaneous append- | 
ages of Birds, and generally differ much in size in different 
parts of the body, long and strong feathers constituting the 
most conspicuous part of the wings and so-called “ tails” 
of Birds. Feathers are implanted on the body neither in 
an irregular nor in a uniform manner, but are aggregated 
together in different modes in different groups of Birds— 
each definite patch of implanted feathers being called a 
feather tract. The arrangement of these tracts in a bird 
is called its “ pterylosis,” and serves amongst other char- 


acters to distinguish different groups of Birds one from 
another, 


ot be considened 


Exemplifications of Dermal Skeletal Parts. 


Scutes.—True dermal ossifications are met with in some 
kinds of Mammals. Thus the Armadillos possess a very 
complete external dermal skeleton formed of small] many- 
sided bony scutes, the margins of which are adjusted 
together, and which are differently aggregated—into trans- 
verse bands or into larger inflexible masses—in different 
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species. In the extinct Glyptodon, the body was invested 
from the neck to the root of the tail, with one such solid 
case, 

In the Armadillos a horny epidermal skeleton isso adjusted 
to the bony case that the former is divisible into small 
scales corresponding with the several scutes, Amongst 
Reptiles, we find in the Tortoises and Turtles (e.g., Pmys, 
Testudo) a solid exoskeleton, the dorsal part of which is 


| called the “carapace,” while the ventral portion is named 


the “plastron.”’ The former consists of a median series of 
scutes, to each side of which is annexed a series of lateral 
scutes which are more elongated transversely to the long 
axis of the animal’s body, and these three series are in- 
timately united with subjacent portions of the internal 
skeleton. The carapace is completed by a series of smaller 
scutes, which surround it and are therefore called “ mar- 
ginal” scutes. The plastron consists of eight pairs of 
scutes and one azygous scute. In the Box-Tortoises the 
ends of this plastron are movable, and (the head and limbs 
of the animal being drawn in within the shell) can be 
applied to the ends of the carapace, so that all the soft parts 
can be completely enclosed within the dense exoskeleton, 
As in the Armadillos, the bony scutes are covered by epider- 
mal scales, some of which have been already referred to as 
constituting “ tortoise shell.” Unlike the Armadillos, how- 
ever, the segments of the epidermal and dermal skeletons 
do not correspond. The dorsal scales are much larger and 
less numerous than are the scutes, but, while the scutes of 
the plastron are but nine in number, it has twelve horny 
plates or large scales. 

Amongst the Amphibia certain Frogs (e.g., Ephippifer and 
Ceratophrys) develop dorsal osseous scutes, and these, as in 
the Tortoises, are more or less united with parts of the sub- 
jacent internal skeleton. 

A solid skeleton of juxtaposed osseous scutes may exist in 
Fishes, as in the Bony Pike Lepidosteus, where the scutes 
are enamelled and united by a peg-and-socket articulation. 
Polypterus also has an investment of bony scutes, and in 
the extinct fish Pterichthys they were developed into large 
plates on both the dorsal and ventral surfaces of the body. 
The Sharks and Rays may have their scutes thickly dis- 
tributed over the surface of the body, but quite small. A 
skin so furnished is called “‘shagreen.” They may also be 
larger and fewer, and placed far apart; with elegant patterns 
on their exposed surfaces; or they may take the form of 
strong defensive spines. In the Sturgeon the seutes are 
arranged in rows along the body, separated from each other 
by softer portions of integument. : 

In the ordinary bony Fishes, or Teleostei, the scutes (com- 
monly but erroneously called “scales ”’) are differently cal- 
cified from the scutes of Sharks, and may have their free 
projecting margin smooth, when they are described as 
cycloid, or in toothed-like processes, when they are termed 
ctenoid ; or they may be intermediate between these two 


types of form. The Teleostean scutes are gene sepa- 
rate, but they may coalesce to form a connected solid in- ‘ 
vestment, as in Ostracion and the Seahorses (Lophobranchii), 


or develop strong projecting spines, as in Diodon. 
Fishes have two other very important exoskeletal strue- 
tures, which may be bony or cartilaginous. One set of 
these structures consists of filamentary processes, which 
may be either horny or calcareous, and which support the 
skin of the fins, whether those of the back, belly, and tail, 
or those of the limbs; such structures are termed “ fin- 
rays.” The other set consists of bony or cartilaginous hard 
parts, which serve to support the fin-rays, whi erefore 
lie more deeply, or at least are less projectin , and are 
commonly termed “interspinous bones or carte,” but 
which may be conveniently distinguished as ls; they 
are very important elements of the fins of Elasmobranchs. 
Certain Siluroid fishes exhibit in the adjustment of por- 
tions of their dermal exoskeleton an alto peculiar 
in the 

and 


mode of articulation, called a shackle joint. This 
form of a dermal scute.articulated with a superp 
The seute has an osseous ring on its dorsal - 
through this passes another osseous ring which © 
of the base of the superimposed spine. 
In connection with dermal scutes and spines may be 
mentioned those familiar yet exceptional st 
bony horns of Ungulates. In the Oxen, Go: 
allies horns exist on the head as bony 
throughout life, and supporting those “ 
before noticed amongst the epidermal or ep 
of the exoskeleton, As is the case with the 
Chelonians, these bony parts are intimately 
subjacent parts of the true endoskeleton. _ 
there are three such bony prominences, whic 
tinct ossifications, and only later anchylose y 
These are the Giraffe’s pair of short A : 
the median prominence in front of them. 


} 
: 


without the intervention of cartilage. 


either its cartilaginous or its membra 
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find bony antlers, which are shed annually and are desti- 
tute of any horny covering. Antlers may exist in both 
sexes, as in the Reindeer, but generally they are present in 
the males only. They arise as soft highly vascular prom- 
inences, and when fully grown become hardened by cal- 
careous deposit. In some months the investing skin dries 


up and is got rid of; and the horn itself falls off after the | 


breeding season, leaving a stump whence a new antler 
shoots forth again in the following year. Antlers, as a 


rule, are branched—more so as the individual becomes | 


older, till maturity is attained. Some Deer have enormous 
antlers, weighing as much as 70 tb, and formed at the rate 
of 1 t) a day. 

Teeth—The differences in structure, number, form, and 
development of the dental organs are so great that they 
cannot here be treated of. See vol. vii. pp. 84-6, 202-7; 
also yol. xy. pp. 351 sq. 


INTERNAL SKELETON OF VERTEBRATA. 


The most essential part of the Vertebrate internal 
skeleton is the spinal column, the foundation of which 
is laid by a temporary or permanent structure called 
the notochord or chorda dorsalis. At the anterior 
end of the spinal column there is almost always a solid 
structure known as the cranium or skull, to which 
mandibular, hyoidean, and branchial arches may or 
may not be attached. The spinal column may be 
divisible into cervical, thoracic, lumbar, sacral, and 
caudal portions, and may have processes projecting 
from it upwards, downwards, or laterally, with arches 
of varying extent, as neural arches, chevron bones, 
and ribs, together with a median ventral portion— 
the sternum. The whole of these parts taken to- 
gether constitute the axial skeleton. This may exist 
alone if the body is limbless, but otherwise additional 
hard structures are found which together constitute 
the appendicular skeleton. 

Vertebrate animals never have more than two pairs 
of limbs, and each pair is attached to the body by the 
help of certain skeleton elements termed a limb-girdle, 
diverging from which are the hard parts which con- 
stitute the skeleton of either ‘‘ appendage” or ‘‘ limb.” 
In addition to these we find in Fishes certain azygous 
structures—the unpaired fins,—the osseous or cartila- 
ginous supports of which must be reckoned as a part 
of the appendicular skeleton. With the occasional 
(or possibly constant) exception of the notochord, the 
vials Vertebrate internal skeleton is a mesoblastic 
structure. In the great majority of the Vertebrata 
the skeleton is more or less bony, but it always in part 
consists of cartilaginous and fibrous structures. 

The number and nature of the solid parts vary with 
age in the same species. When, in the earlier stages 
of existence, the process of ossification has once begun, 
it on more or less rapidly till maturity is attained, 
and is continued, to a certain extent, throughout the 
whole of life. } 

The points at which bone formation begins and 
whence it radiates are termed ‘‘centres of ossifi¢ation,”’ 
and there may be one, two, or several of these in 
what is ultimately to become a single bone. Some- 
times these ‘‘centres’’ have an important morpho- 
logical significance, and in other instances they would 
seem to be determined by the size of the future struc- 
ture. Bones are classed as ‘‘cartilage bones’’ or 
“membrane bones’’ according as they are formed 
either through the previous formation of a cartilage 
which subsequently ossifies or directly from membrane 
These two 
classes can generally be easily distinguished, but there 
are instances in whist it would seem that what is 
really the same corresponding bone differs as to its 
mode of origin in different animals. Moreover, a 
compound bone, formed of a membrane bone and a 

bone intimately united, may come to lose 
i nous elements, 


thus further difficulties of interpretation may 
_ There are also cases (as in the carapace of 


1 Balfour's Comparative Embryology, vol. ii. p. 448, 
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Chelonians) in which exoskeletal dermal bones coalesce 
with subjacent bones of the endoskeleton. Such 
bones may become deeper in position as development 
advances, and there is reason to think that not a few 
bones ordinarily reckoned as parts of the endoskeleton 
are of dermal origin, and first appeared in ancestral 
forms as placoid scutes or dermal spines. 

As the development of the skeleton proceeds, ossi- 
fication tends to fuse together more and more bones 
which at their first appearance were separate and dis- 
tinct. This is notably the case in warm-blooded ani- 
mals, and is most noteworthy in the warmest-blooded 
class—that of Birds. 

Besides the coalescence of distinct bones, another 
fusion of bony structures occurs. This is due to the 
fact that the ends, or projecting portions, of what are 
essentially and ultimately one bone may for a time 
persist as distinct bony parts, termed ‘‘ epiphyses.’’ 
Thus, in the case of Man, the ends of the long bones 
of the limbs are at first separate from the main part 
(or shaft) of each long bone, and do not become con- 
tinuous with the latter till the human frame has 
nearly attained maturity. 

The hard parts of the internal skeleton, being those 
which as a framework support the body, form points 
of attachment for the muscles which move the body, 
—such hard parts being used as either levers or fulera, 
as the case may be. The great majority of the bones 
are thus intended to move one upon another. The 
contiguous surfaces of bones form ‘‘joints,’’ which 
may be immovable, mixed, or movable. The bones 
of the skull are united by immovable joints, called 
‘*sutures.”’ Joints are said to be mixed when the 
motion allowed is exceedingly slight, as when two 
bones are allowed to be slightly separated from each 
other by the intervention of a softer substance which 
is attached to both. We have examples of movable 
joints in the human neck, the two uppermost bones 
of which are articulated on the principle of a pivot; 
in the elbow, which forms a hinge; and in the shoulder, 
where the upper arm joins the shoulder-blade in a ball 
and socket joint. 

If one convex articulating surface be globular, it is 
termed a head ; if it be elongated, it is called a condyle. 
If either of these is borne upon a narrow portion of 
bone, this latter is called a neck; if a pulley-like sur- 
face is formed by such a juxtaposition of two condyles 
as to leave a depression between them, such an articular 
surface is named a trochlea. 

The curious and exceptional arrangement termed a 
shackle joint has been already noticed under the head 
of ‘* Scutes.”’ 


AXIAL SKELETON. 


The whole axial skeleton—including both the cra- 
nium and the spinal skeleton—apart from the noto- 
chord, is formed from the mesoblastic tissue bordering 
the medullary groove of the embryo. As the essential 
part of the axial skeleton is the spinal column, so the 
essential foundation of this column itself is what is 
known as the ‘‘ notochord.”’ This is an elongated eylin- 
drical rod of soft tissue running along the antero-poste- 
rior axis of the body immediately subjacent to the central 
portion of the nervous system. Its mode of origin from 
the germ-layers of the embryo has yet to be finally de- 
termined. It is said by Balfour? to be developed, in 
most if not all cases, as an axial differentiation of the 
hypoblast. The cells of the notochord form a tissue 
resembling cartilage, and it becomes surrounded by a 
more or less dense fibrous sheath. Such an organ is 
found to exist, temporarily or permanently, in certain 
lower creatures—Ascidians—which in most other 
respects widely differ from Vertebrate animals. Some 
few of these animals are furnished with a tail through- 
out the whole of life, while others are furnished with 
such an organ only in their larval or immature condi- 


2 Comparative Embryology, vol. ii. p. 449, 
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tion. It is alone in such permanent or temporary tail, 
and not in the body of Ascidians, that a structure of 
this kind is met with. 

In every Vertebrate animal the notochord is the first 
part of the skeleton to appear, and it extends through- 
out the whole length of the body, as well as of the 
tail. 
(Amphioxus), it becomes arrested anteriorly in the 
midst of that secondarily formed skeletal region which 
becomes the skull. In Amphioxus, however, in which 
no skull is ever formed, the notochord extends to quite 
the anterior end of the body. It is inclosed in a strong 
sheath, within which its substance is segmented so as 
to resemble a longitudinal series of coins! or counters. 
The only other representatives of the internal skeleton 
inthisanimal are: (1) longitudinal ligaments (strength- 
ening the sheath of the notochord above and below) ; (2) 
fibrous septa which pass out laterally from it between 
the muscles of the body, to the fibres of which they 
give attachment; (3) a longitudinal membranous 
sheath of the central part of the nervous system, form- 
ing an elongated antero-posteriorly directed cylinder 
above the notochord; (4) two vertical septa,—one 
dorsal, ascending medianly from such neural sheath, 
and one ventral, descending medianly from the sheath 
of the notochord in the region of the tail; (5) two 
jointed cartilaginous filaments which lie one on each 
side of the longitudinal slit which serves the lancelet 
for a mouth ; and (6) certain cartilaginous filaments 
which strengthen the sides of the branchial cavity be- 
tween the intervening vertical fissures of the walls of 
that cavity. 

In all other Vertebrate animals the axial skeleton is 
divisible into that of the head, or the cranial skeleton, 
and that of the axial skeleton behind the head, or the 
spinal skeleton. 


Spinal Skeleton. 


In all Vertebrate animals except the Lancelet, the 
axial skeleton is complicated by a longitudinal series 
of additional hard parts—cartilaginous or osseous— 
which serve to protect the spinal cord, or marrow, 
above it, or the great bloodvessels beneath it, and 
which hard parts support, encroach upon, or replace 
the notochord itself. Nevertheless, the notochord 
hits throughout the whole of life in certain Fishes 

oth of the lowest and highest types of piscine organ- 
ization, but it does not persist in its entirety in any 
adult Vertebrate which is not a Fish. 

In the Lamprey the notochord persists, but a longi- 
tudinal series of small, similarly shaped cartilages 
strengthen the sides of the more anterior part of the 
membranous dorsal canal which incloses the spinal 
marrow. In the Chimzera these are more developed, 
while numerous circular calcifications appear in the 
notochordal sheath. In the most anterior part oft 
trunk the cartilaginous elements unite to form a con- 
tinuous investment of the notochord. Amongst the 
Ganoid Fishes, the notochord persists unconstricted 
and cylindrical in the Sturgeon and the Lepidosiren, 
but cartilaginous or bony parts appear about it and 
form a longitudinal series of arches above and-below it 
for the protection respectively of the spinal marrow 
and sub-vertebral bloodvessels. In different kinds of 
Sharks further complications arise, and the notochord 
becomes encroached upon, in different modes, by 
chondrification and calcification, till it becomes seg- 
mented by the intervention of a series of thus formed 
hard parts called ‘‘bodies’’ or ‘‘centra,’’ between 
which relics of the notochord still remain. By this 
process of segmentation there come to be formed what 
are called vertebrae, the presence of which in the over- 
whelming majority of Fishes, as well as in all the 
higher classes of animals, has led to the whole group 
being called Vertebrata. 

In the vertebrae of most Vertebrates we have a solid 

dy or centrum, from the dorsum of which there 


1 Owen's Anatomy of Vertebrates, vol. i, p, 81, 


In every such animal, except the Lancelet | 


| case, e.g., with the dorsal vertebrae of ' 
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arises on each of its two sides a neural plate, which 
then bends inwards to meet its fellow of the opposite 
side, thus forming an arch (the neural arch) for the 
protection of the spinal cord, or marrow, which passes 
through it. From the dorsal side of such neural arch 
a process called the neural spine very commonly ascends. 
From the sides of the centrum or neural arch, or of 
both, a single process, or two superimposed processes, 
may jut outwards, which are known as the transverse 
process or processes, to which the ribs are generally 
articulated when ribs are present. Inferiorly directed 
processes, single or double, may descend from beneath 
the centrum, or may be developed in the intervals be- 
tween adjacent centra, and are generally related to the 
protection of large bloodvessels, though they may only 
serve for muscular attachment. 

Adjacent vertebrae are commonly connected together 
by special modifications of the neural arches or the 
centra, or of both. Mostly the opposed margins of 
the neural arches develop special processes for attach- 
ment called articular processes or zygapophyses, and 
there may be additional interarticulations. There may 
be as fewas ten or as many as four hundred yertebree. 

Vertebree may be divisible, as in the highest animals, 
into five categories: (1) cervical, or those of the 
neck ; (2) dorsal, or those of the back ; (3) lumbar, 
or those of the loins ; (4) sacral, or those with which 
the pelvic limbs are connected ; and (5) caudal, or those 
which are posterior to the sacral vertebrae, or which 
support the tail when such an organ is present. There 
=. be only two categories (dorsal and caudal), as in 

ishes. 

In most Fishes and some exceptional Reptiles the 
body or centrum of each vertebra is so imperfectly ossi- 
fied as to remain biconcave or amphiccelous,—that is 
to say, it presents a deeply concave enp-like form both 
in front and behind. The space thus inclosed by the 
adjoining cups of each pair of successive vertebra is 
filled up by a soft, spheroidal remnant of the notochord, 
which thus serves as an intermediate connecting sub- 
stance. Thecups may become filled up by ossification, 
as in Man and Beasts, the flattened surfaces being 
connected by what are called intervertebral disks. 
Each such disk is made of fibrous lamella which 
surround a soft elastic central portion which is a 
last remnant of the notochord. Often the vertebra 
may have the centrum very convex at one end and 
very concave at the other, and so give rise to a ball- 
and-socket joint at each junction between the successive 
centra. Such vertebrae may be proceelous (7.e., have 
the cup in front and the ball behind), as in existin 
Crocodiles, or opisthoccelous (7.e., with the eup behin 
and the ball in front), as in the Bony Pike Fish (Lepi- 
dosteus), the Land Salamander, and the cervical ver- 
tebree of Ruminants; sometimes a vertebra may be 
biconvex (7.e., have a ball at each end of its centrum), 
as in the first caudal vertebra of the C ile ; or, 


very rarely, there may be two prominences, or the cups 
may exist side by side on one surface of a centrum, as 
stead of 


In 


in some cervical vertebree of Chelonians. 


Fi. . 


higher animals, but such is by no means uni 
the case. In the Ichthyosaurus we find the n 
arch permanently distinct from the centrum 
the Carp the transverse processes are sepa 
neural arch itself may be made up of two 
pieces on each side, as in some Elasmobrane! 
e.g., Raia and Spinax. 
Sometimes the neural arch, instead of 
its own centrum only, appears, as it W 
as to be connected with two adjacent ce 


‘distinct bone, as in the Thylacine. The neural spine may 
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Generally the nerves which pass outwards from the 
spinal marrow which lies in the neural canal pass out 
in the intervals between adjacent neural arches. In- 
stead of this, however, they sometimes perforate the 
neural arch. 

Neural spines, though generally single, may be 
double or altogether absent, and sometimes, as in Tor- 
toises, they may intimately coalesce with superimposed 
dermal plates. 


Cervical Vertebre.—As has been already indicated, no ver- 
tebre can be distinguished as cervical in the class of Fishes. 
Nevertheless the first three or four vertebra next the head 
may, in some of these animals, present a marked difference 
from the succeeding vertebra, being much elongated and 
united to each other by suture, as in Fistularia and Bagrus, 
and they may, as in the latter Fish, develop a continuous 
inferior vascular canal. The second and third vertebrie 
may form a hollow bladder-liks vase of bone, as in Cobitis, 
nt send outwards or downwards special processes, as in the 

rp. 

In Amphibians only a single vertebra can be called cer- 
vical, but in Sauropsidans the number may be very large. 
Thus in the Swan it amounts to twenty-five, while in some 
of the Plesiosaurians it exceeded forty. Birds, being ani- 
mals which have to perform with the beak functions which 
in most animals are performed by limbs, require to have a 
very movable neck ; and consequently a considerable num- 
ber of joints (and therefore of vertebra) are required in the 
neck, which is the only part of the spinal column that is 
very flexible. In Serpents, which have the whole spinal 
column very flexible, no really satisfactory line can be 
drawn between cervical and dorsal vertebre. In Lizards 
there are usually from seven to nine, but in the whole class 
of Mammals (whether the neck be very long, as in the 
Giraffe, or, like that of the Porpoise, extremely short) there 
are constantly but seven cervical vertebra, except in the 
Sloths, which may have from nine to six, the Manatee, 
which has but six, and the Manis, which may have 
eight. All the cervical vertebra may become anchylosed 
together into a single mass, as usually in the true Whales. 
Ordinarily in Mammals the transverse process is said to be 
perforated, i.e., there are two such on each side, which are 
short and connected at their distal ends by a bony bridge 
which represents what, in the thorax, is known as a rib, 
as is shown by their condition in other classes of Verte- 
brates. Indeed in the lowest Mammals (Echidna and Orni- 
thorhynchus) these osseous bridges have the form of distinct, 
more or less Y-shaped bones, as also in the Crocodile, where 
they are much prolonged. In many Lizards and Birds the 
posterior cervical vertebre bear long ribs and are only 
counted as cervical because such ribs do not reach the 
breast bone, while more posteriorly placed ribs do attain 
it. The two superimposed transverse processes, with the 
rib joining them attached to succeeding vertebre, form on 
each side of the neck a sort of bony canal, in which runs 
the vertebral artery. Sometimes, however, as in the Camels 
and Llamas, this canal is replaced by one excavated in the 
neural arches. In some cetaceans the external bar (or 
radimentary rib) is wanting, so that there come to be two 
elongated transverse processes on each side. 

Successive cervical vertebre may differ strikingly one 
from another. Thus in the common European Terrapin 
we find the fourth cervical vertebra with its centrum con- 
vex in front and concave behind. The centrum of the 
fifth is biconvex. That of the sixth is concave in front 
with a double convexity behind. The seventh is doubly 
convex both in front and behind. The eighth is doubly 
concave at each end. The ninth is doubly convex in front 
and singly so behind. 

The cervical vertebra is known as the atlas, and / 
joins the skull, which in Man it supports. It may be fused 
in one solid mass with the skull, as in the Sturgeon, or 
with a certain number of vertebrae, as in the Rays. It may 
be united by suture, as in Bagrus. The vertebral part of 
the atlas may be unossified, as in the Wombat, or remain a 


be detached from the neural arch, as in the Crocodile and 
Tunny. Its ventral part may send out a pointed process 
towards the head, as in Amphiwma. It may develop two 
concave surfaces to articulate with the skull, as in Amphib- 
ians and Mammals, or only a single cup, as in Sauropsi- 
dans generally. 

The second cervical vertebra is known as the axis, and 
| shable in all vertebrates above the Ichthyopsida. 
3 centrum develops anteriorly a special peg-like or tooth- 
] inence known as the odontoid process, round which 

1e head and atlas vertebra turn as on a pivot. This process 
(as in many Reptiles and in the Orni us amongst 
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Mammals) remain a distinct bone, and is regarded as the 
true centrum of the atlas, which thus generally coalesces 
into the axis vertebra instead of with the other portions 
of its own vertebra. The odontoid process may be absent 
in certain Mammals, as amongst Cetaceans. 

Dorso-Lumbar Vertebre.—The vertebree which come be- 
tween the cervical vertebre and those (sacral) which sup- 
port the pelvic limbs, or, when these latter are absent, the 
vertebrae between the cervical and the caudal vertebra, 
form the vertebre of the trunk. These are subdivisible into 
dorsal and lumbar when some of them (always the more 
anterior) bear ribs and others do not but have transverse 
processes only. 

The number of trunk (or dorso-lumbar) vertebrae varies 
greatly, being very few in Frogs and Tortoises and very 
numerous in Serpents. In Mammals it ranges from about 
seventeen, in some Primates, to twenty-seven, in Hyrax. 
A definite number of trunk vertebre is characteristic of 
certain groups of Mammals, though this number may be 
made up by different numbers of dorsal and lumbar ver- 
tebree. 

Dorsal Vertebre.—Rib-bearing vertebre are structures 
constantly found in all Vertebrate animals save certain 
Fishes and Amphibians. Dorsal vertebrae must be consid- 
ered as including the whole number of trunk vertebre in 
Serpents, since in those animals the whole series of the 
latter support ribs. 

An ordinary Mammalian dorsal vertebra consists of a 
body and neural arch with articular processes or zygapo- 
physes and with a more or less elongated neural spine, and 
a transverse process which juts out and bears an articular 
surface at its end. This process answers to the more dorsal 
of each pair of transverse processes on each side of a cer- 
vical vertebra. Another articular surface placed at about 
the junction of the neural arch and centrum answers to 
the more ventral of each pair of transverse processes on 
each side of a cervical vertebra. 

The rib which on each side of the vertebra articulates 
with these two surfaces has generally itself such a surface 
at its proximal end (or head) and another on a more or 
less marked prominence called the tubercle of the rib. 
These are respectively designated the ecapitulum and tu- 
berculum, and therefore the processes or articular surfaces 
of the vertebra to which the capitulum and tuberculum 
are respectively attached are called the capitular and tu- 
bercular processes or surfaces, as the case may be. 

Sometimes each vertebra carries but one such articular 
surface (that for the capitulum of the ribs), as in the Dol- 
phin. The two articular surfaces may coexist at different 
levels on one single process, as in the dorsal vertebre of 
the Crocodile, or they may be in close apposition, and, as 
it were, fused together, as in Serpents. They may, how- 
ever, be supported by two quite distinct processes—one 
dorsal, the other ventral—as in Ichthyosawrus and Meno- 
branchus. 

Man has twelve dorsal vertebre. This is a little below 
the average of his class, where there may be twenty-four, 
as in the Two-toed Sloth. There are more than twelve in 
most Reptiles, while in Birds there are mostly but seven 
to nine, or, very rarely, eleven, while there may, as in 
Ciconia alba, be but three reckoned as dorsal on account 
of the great extent of ossification in the sacrum, or part 
connected with the legs. 

The most remarkable modification of dorsal vertebra is 
that in Tortoises and Turtles, where the neural spines ex- 
pand at their summits into wide plates which articulate by 
suture with each other and with similarly expanded ribs, 
to form the carapace. 

In Serpents and Iguanas we have a special mode.of ver- 
tebral interarticulation, over and above that formed by the 
zygapophyses. The neural arch develops a median anterior 
prominence with two articular surfaces called the zygos- 
phene, and this fits into a corresponding median posterior 
recess called the zygantrum. 

The maximum of complication as regards the inter- 
articulation of dorsal vertebre is found in the last dorsal 
of the Great Anteater. There each posterior zygapophysis 
develops two additional articular surfaces, one on each side 
of a notch which receives a process from the anterior side 
of the neural arch of the succeeding vertebra, which pro- 
cess is furnished with two corresponding surfaces. More 
or less distinct traces of certain additional processes, called 
metapophyses and anapophyses, are sometimes present, but 
these it will be better to notice when describing the lumbar 
vertebre, wherein they are more developed. 

We find in some Serpents peculiar processes which pro- 
ject downwards and forwards from the base of the inner 
side of the transverse processes. We may also find present 
a long median inferior process extending vertically from the 
ventral surface of the centrum and as long as, or longer 
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than, the neural spine of the same vertebra. 


Such pro-} the atlas has no centrum at all. 
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The coceyx usually be- 


cesses are present in many Serpents—especially the poi- |.comes anchylosed to the sacrum about or after the middle 


sonous ones—and in such Birds as the Penguin and Cormo- | of life. 


rant. 

Lumbar Vertebre.—These are vertebra interposed between 
the dorsal vertebre and the sacrum; they are generally the 
largest vertebrae of each vertebral column, but sometimes 
(as in Bats and Pterodactyles) the cervical vertebrae are yet 
larger. 
in ial. in Crocodiles, and in certain Lizards, but not 
in any Ichthyopsidan. 

In Birds lumbar vertebre are present, but are disguised 
and hidden by the extent to which the sacral ossification 
extends forwards. 

There are five: lumbar vertebre in Man, but the number 
in him is below the average of his class, though some Apes 
have but four. The Slow Lemur may have nine, the Two- 
toed Sloth has but three, and the Monotremes but two. 
These vertebra are very numerous in the Cetacea, but the 
hinder limit of the lumbar region is more or less difficult 
to determine in these animals. The transverse processes 
are generally much longer than those of the dorsal verte- 
bre, and do not bear either capitular or tubercular articular 
surfaces. 

The processes already spoken of as metapophyses and 
anapophyses are generally much more developed in the 
lumbar than in the dorsal vertebre. The former project 
forwards from the vicinity of the anterior zy gapophyses, 
and the latter project backwards at alower level. Both pro- 
cesses are to be detected in the last dorsal and first lumbar 
vertebree of Man, but are at their maximum in the Arma- 
dillos. In addition, also, to the complexity of articulation 
before described as existing on the last dorsal vertebra of 
the Great Anteater, we find in that animal’s lumbar region 
an additional articular surface on each side of each trans- 
verse process. 

The lumbar vertebree may be anchylosed together and to 
other parts of the skeleton, as is the case in Birds. 

Sacral Vertebre.—These are distinguished from others, 
not only by their connection with the skeleton of the pel- 
vic limbs, but also by their coalescence and a certain degra- 
dation in their structure as compared with the trunk and 
cervical vertebrae. In Man five vertebre thus coalesce to 
form the more or less triangular single bone known as the 
sacrum, but which always shows plain traces of its com- 
posite nature. Such coalescence and degradation generally 
exist in Vertebrates above the Ichthyopsida, which possess 
fully developed limbs. The coalescence of vertebra is gen- 
erally less extensive than in Man, though sometimes—as in 
Birds, some Edentates, and some Reptiles—it is much 
greater. The sacrum may be composed of as many as ten 
vertebrae (as in some Armadillos) or of twenty (as in the 
Ostrich), and the lumbar or caudal vertebre or both con- 
tribute to its formation, 

In most if not all Mammals the sacral vertebree—or the 
more anterior of them—have what are at first distinetly 
ossified elements in their transverse processes, which ele- 
ments (like parts before noticed in the cervical vertebrae) 
are costal in their nature, ie., represent rudimentary ribs, 
and in Crocodiles and Tailed Amphibians the sacral verte- 
bree have a distinct rudimentary rib attached to each trans- 
verse process. In Birds, however, the vertebre of the 
sacrum, which have expanded transverse processes, do not 
develop these from distinct ossifications. : 

As regards the extent of connection between the sacrum 
and the hip bones, union is more extensive in Man than in 
most Beasts, or in animals below Birds. Often in Mammals 
and almost always in Tailed Batrachians it may be confined 
to a single vertebra; but ten vertebra may be involved in 
this union in Mammals and twenty in Birds. 

That the development of the sacrum is not always in 
proportion to that of the pelvic limbs is proved by the little 


Lizard Seps, in which, in spite of the rudimentary condi- | X! 


tion of the limbs, there are true sacral vertebra. 

No Fishes have a true sacrum, though, very rarely, as in 
the Turbot, we meet with a kind of false sacrum, formed 
by the anchylosis of the bodies and ventral spines of the 
first two caudal vertebra. 

Caudal Vertebre.—The vertebre of the tail may be as 
many as 270, as in some Sharks, Amongst Mammals 48 
(Microgale longicaudata) is the highest number. Man has 
usually rudimentary caudal vertebre, completely or par- 
tially united so as to form a small conical bone called the 
coceyx. Its proximal end articulates with the sacrum b 
its centrum and two small zygapophyses. It has besides 
two rudimentary transverse processes and two processes 
representing piers of the absent neural arch. The other 
vertebra are destitute of processes and consist but of smaller 
and smaller vertebralcentra. Thus the last vertebra is the 
very opposite of the first (or atlas), being all centrum, while 


The caudal region is still more reduced in some 


| Bats, where there may be but two such yertebre. 


| 


In animals provided with numerous coccygeal vertebrae, 


| Such vertebres may be provided with processes and articu- 


Lumbar vertebrae are generally to be distinguished | 


| they may increase 


¥ | sternum is normal in Mammals, and also 


lations as complex as those of other spinal regions. Trans- 
verse processes may be largely developed at the tail root, 
but almost always thence backwards diminish in extent; 
sometimes, however, as in the Armadillo (Chlamydophorus), 
in size backwards from the tail root. 
Rarely (as, e.g., in Menobranchus), caudal vertebrm may be 
furnished with two ribs supported by both tubercular and 


| capitular processes. Inferior arches may exist in the form 


of detached “chevron bows” placed beneath the intervals 


| of successive caudal vertebre, especially towards the tail 


root. They may be represented by processes or by contin- 
uously ossified inferior arches, which mnay, as in the Flat 
Fishes, be very prolonged, extending downwards from each 
centrum as much as the neural arch and spine extend 
upwards from it. 

Birds have generally six or eight, but may have ten, eau- 
dal vertebrae, at the end of which is a so-called “ plough- 
share-bone,” consisting of two or more vertebra anchylosed 
together. 

The caudal region of the Frog is formed in a very pecu- 
liar way. It never consists of distinct vertebre: at any time 
of life, but is formed by the ossification of the membrane 
which surrounds the notochord, to which two small neural 
arches become attached. This structure is called the urostyle. 

In Fishes (as in the Perch and Stickleback) there may be 
a urostyle continuous with the centrum of the last verte- 
bra, Such a urostyle, unlike that of the Frog, is very 
sharply bent upwards. It is very small and inconspicuous, 
In other Fishes the hinder part of the notochord may (as 
in the Salmon) remain unossified and only protected by 
lateral bony plates, but it is still sharply bent upwards. In 
a few Fishes (as, e.g., Polypterus) the hinder end of the 
spinal column is not bent upwards. In other Fishes n 
(as in the Sturgeon and many Sharks) the hinder end of 
the vertebral column gradually tapers and gradually (not 
suddenly as in the Perch and Salmon) inclines paces A In 
the forms in which the hinder end of the vertebral column 
bends upwards—whether grad ually or suddenly—the arches 
and processes beneath its hinder end exceed in size those 
on the dorsal side of it, as also do the fin-rays attached to 
them. Thus it happens that the part of the caudal fin 
which is on the ventral side of the gradually or suddenly 
bent-up part of the spinal column more or less greatly ex- 
ceeds in size the part on the dorsal side. In those Sea 
Fishes (e.g, the Sturgeon and many Sharks) in which the 
upward flexion is gradual and manifest, the ventral part of 
the caudal fin is evidently the larger, and such a tail is 
called heterocercal. In Fishes in which the hinder end of 
the spinal column is suddenly bent up and of minute size, 
so that its real condition is disguised, the caudal fin ap- 
pears symmetrical and as if the parts dorsal and ventral to 
the end of the spinal column were equal. Such a condition 
has been named _homocercal. Those Fishes in which the : 
spinal column ends without turning upwards, and in which 
the parts of the caudal fin dorsal and ventral to it are really 
and not only apparently symmetrical, are said to be diphy- . 
cercal, 


Sternum.—The breastbone or sternum extends more . 
region of 


or less -along the middle line of the ventral 
the anterior part of the trunk in all Vertebrates above 
Fishes, except Serpents and a few other Reptiles. — 
Almost always it is connected with the more anterior 
ribs. Its anterior end is distinguished as the manu- 
brium or presternum, and its hinder is ealled the 
iphoid process or -xiphisternum—the middle part. 
being the ‘‘body’’ or mesosternum. A sternum max 
exist without ribs, or without forming any cartilagi- 
nous or osseous connection with ribs, as in the Am 
phibia, The plastron of Chelonians might y 
supposed to be a great sternum, more e ci 
plate-like ribs are connected with it. It appears, 
ever, that this great complex plate does not | 
include a sternum. S 
The before-mentioned three-fold divis 


more obscurely, in Birds and Reptiles. Eve 

mals it is not universal ; the manubrium or 
resent, as in the Greenland Whale, or 

brium and xiphisternum without any me 

in the Dugong, ay 
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In Tailed Amphibians and the Slow-Worm (Angus) 


we have a single sternum, which may be mesosternum: 
only, while in many Frogs and Toads we have only the 


latter and the xiphisternum. The manubrium may 
develo 
Armadillos ; or the mesosternum, as in the Tamandua; 
or the mesosternum and xiphisternum, as in most 
Birds. 

The xiphisternum may assume various forms, but 
attains its maximum development in Birds, where it 


forms the part of the sternum posterior to the attach- | 


ment of the ribs, and may consist of a median and 
four lateral processes, as in the Fowl. It bears the 
greater part of the keel. 

In the Monotremes there is a median ossicle in front 
of the manubrium, which is often called the epister- 
num. It is really a part of the appendicular skeleton. 


Ribs.—Mammals possess a greater or less number | 


of ribs, which are mostly long, slender, curved bones, 
extending downwards from the transverse processes or 
bodies of the vertebrae, the more anterior of them 
forming a junction with the sternum. The part of the 
skeleton formed by the rib-bearing vertebrae, the ribs 
and the sternum, is called the thorax. In Man (see 
ANATOMY) there are twelve ribs (on each side of the 
body), whereof the first seven join the sternum by the 
intervention of cartilages, and are called ‘‘ true ribs.’’ 
The other five, which do not join the sternum are called 
‘false ribs.’’ Each rib (except the last two on each side) 
has a double attachment to the spinal column. At its 
proximal end it has a rounded ‘‘head”’ or ‘‘capitulum,”’ 
which articulates with the capitular surface of a dor- 
sal vertebrae. At alittle distance from the capitulum 
is another rounded articular prominence called the 
“tubercle’’ or ‘‘ tuberculum,’’ which joins a vertebral 
tubercular surface. The part of the rib between the 
head and the tubercle is called the ‘‘ neck.’’ At its dis- 

tal end each rib has attached to it an elongated carti- 
lage called ‘‘costal.’’ Those costal cartilages which 
do not join the sternum either end freely or blend with 
the costal cartilage next in advance. 

Frogs and Toads have no ribs, nor can they be said 
to exist in some Fishes (e.g., the Chimezera, the Sea- 
horse, the Lamprey and its allies); but in the immense 
majority of Vertebrates there are cartilaginous or 
osseous ribs, attached by their proximal ends to the 
vertebral column, and tending to surround the trunk. 

All rib-bearing animals have both “‘true’’ and 
‘false’? ribs, save Serpents, Fishes, and Chelonians, 
which can have no true ribs since they have no ster- 
num, and Tailed Amphibians, in which, though there 
is a sternum, no ribs join it. There may, however, 
be but asingle pair of true ribs—as in the Whalebone 
Whales. The ribs are exceptionally broad in the Two- 
toed Anteater, where they overlap one another. The 
number of ribs has already been indicated under the 
head of ‘‘ dorsal vertebrae,’’ though in Birds we may 
have short ribs attached to the cervical vertebrae, and 
others coming from vertebree which are generally 
counted as ‘‘sacral.’’ There may be as few as five or 
six pairs, as in ube eres ; or the numbers may 
reach 320, as in some Pythons. In many Reptiles, as 
in the Crocodiles, there may be cervical ribs ; and there 

ay even be caudal ribs, as in Menobranchus. 
the function of aiding respiration is one which the 

ribs possess in the higher Vertebrata, but quite other 
may be subserved by them in addition to, or 
instead of, respiratory action—namely, locomotion, 
change of form, or bodily protection as armor. | Thus 
ithe may form a solid case for the safe keeping of 
the parts within, co-operating in this office with other 

eletal structures so as to form the ‘‘carapace’’ of 
een already noticed. Ribs may be the main 
gents in locomotion, as in Snakes, which glide along 
e successive application to the awe of the 
of their ventral scales, which is brought about 
e motions of the ribs, the ends of which are con- 
ted with the inner surface of such scales. In the 


a median keel, as in Bats, the Mole, and | 


|only with one vertebra. 
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little flying Lizard Draco certain much elongated ribs 


/serve to support a parachute-like flying membrane, 


and in the Cobra it is certain ribs which sustain its 
: , 
‘*hood’’ when distended. 

al . . . , 

The presence of a distinct ‘‘head’’ and “ tubercle’’ 


\is a general but not constant character, and the head 


of the ribs may be connected with two vertebrae or 
The ribs may bifureate 
proximally into two equal diverging branches, one rep- 
resenting the ‘‘ head’’ and the other the ‘‘tubercle.”’ 
A small backwardly-projecting structure termed an 
‘“uncinate process’? may be given off from the ribs 
and may ossify as a distinct bone, as in most birds and 
in the Crocodile. 

Sometimes (as in Monotremes and many Lizards) a 
third segment may be intercalated between a rib and 
its sternal cartilage, and sternal cartilages may be rep- 
resented by bones, as in Birds and Armadillos. In 


some Lizards the sternal cartilages of opposite ribs are 


continuous in the mid ventral line. There may be no 
seprepaltesite of a sternal rib, asin Fishes and Batra- 
chians. 

Rarely, as in the Crocodile, there may be ventral rib- 
like structures in the wall of the abdomen, which meet 
and are attached ventrally, but are ‘‘free’’ at their 
dorsal ends. These cannot, however, be counted as 
true ribs. Fishes have often two series of ribs on each 
side of the body, and in Polypterus some vertebrae may 
have four ribs on either side. In Fishes the ribs may 
also be in part attached to the neural spines above or 
to the hzemal spines below the vertebree. 


Cranial Skeleton. 


By the cranial skeleton we mean the skull, or that 

Hoots of the axial skeleton which serves to shelter the 
rain (or anterior expanded end of the central part of 

the nervous system), together with solid structures 
continuous or more or less directly connected there- 
with. Such a structure exists in every Vertebrate 
animal, except the Amphioxus, which has no brain. 
Nothing of the kind is known to exist in any Ascidian 
or in any Invertebrate animal,—unless that cartilage 
of Cuttlefishes which serves as an investment of the 
nerve centres and a support for the optic and auditory 
organs may be deemed a true cranial skeleton, since its 
portions just enumerated make it, as we shall shortly 
see, very analogous to a true skull. 

The cranial skeleton is, of course, at first composed 
entirely of soft mesoblastic tissue, parts of which 
always become cartilaginous and generally also osseous, 
while more or less of its structure may remain in the 
condition of mere membrane. The bones which gen- 
erally, as just said, enter into its framework may arise 
directly in the membrane or may be heey: by car- 
tilage which ossifies, a circumstance which divides the 


‘cranial bones into two categories—‘‘ membrane bones”’ 


and ‘ cartilage bones.”’ 

The cranial skeleton of Vertebrates is made up of 
three sets of parts: (1) parts devoted to enclosing 
and protecting the brain; this is the cranium bse, 
(2) parts sheltering the organs of sense situated in the 
i eae og the optic, auditory, and olfactory cap- 
sules ; these skeletal parts consist of the bones, carti- 
lages, and membranes of the orbit, the internal ear, and 
the nose respectively, or the perioptic, periotic, and 
perirhinal bones and cartilages ; (3) parts continuous 
or more or less directly connected with the cranium, 
and applied to aid nutrition in the form of deglutition 
or respiration; such skeletal parts are the jaws and 
arches (or parts of such) behind the jaws known as the 
hyoidean and branchial arches. 

1. The Cartilaginous Cranial Skeleton.—This is 
formed ‘‘ by a differentiation within the membranous 
eranium,’’? and consists of two plates (parachordals) 
placed one on each side of the anterior part of the 
notochord, and forming with the latter the floor of the 


1 Balfour, ii, p, 466. 


122 


hinder part of the cranium, which part is known as 
the basilar plate. The cartilaginous auditory capsules 
are closely united to the outer sides of the basilar 
late. 
ars, called the **trabecule,’’ diverge forwards from 
the anterior end of the notochord, and then approxi- 


mate, so as to enclose what is known as the pituitary | 


space, and also the floor of the anterior part of the 
cranium. Thence they advance (generally united) into 
the nasal or ethmoidal region of the skull, forming a 
median nasal septum, having a cartilaginous olfactory 
capsule on each side of it, and developing lateral pro- 
cesses in front of and behind those capsules. Only in 
the Cyclostomata is there a single olfactory capsule 
instead of a pair. The nature of the parachordals 
and trabecul is disputed, but opinion inclines to re- 
gard them as corresponding to the neural arches of 
the spinal skeleton,—except the part around the no- 
tochord, which corresponds with centra in an unseg- 
mented condition. , 

Upgrowths arise on the outer side of each para- 
chordal, and these meet above and thus form a com- 
plete dorsal arch in the hinder or occipital region of 
the skull. The posterior aperture of this arch is called 
the occipital foramen, and through it the spinal cord 
enters the cranium, there to expand and become the 
brain. Lateral plates arise on each side farther for- 
wards, in the anterior or sphenoidal region of the 
cranium. But these do not generally ascend enough 
to unite together dorsally, at least they almost always 
form but an imperfect roof to the cranial cavity. This 
-cranial aperture may be related to a median, dorsally 

laced eye, which probably once existed in all Verte- 

rates, and still exists in a rudimentary condition in 
many Lizards.’ The lateral plates grow together me- 
dianly in front, and more or less completely separate 
the cranial cavity from the ethmoidal region in front 
of it. Openings are left here and there in the carti- 
lages of the cranial walls for the passage outwards of 
nerves from the central part of the nervous system ; 
but these openings or foramina will be noticed in de- 
scribing the osseous cranial skeleton. On each side of 
the sphenoidal region are the optic cartilaginous cap- 
sules, which, however, never become united (as do the 
others) with the cranium, and therefore are not gener- 
ally reckoned as parts of the skull. A special median 
cartilaginous vertical upgrowth from the trabeculse 
between these capsules may (as in Teleostean Fishes, 
Lizards, and Birds) form an interorbital plate beneath 
the most anterior part of the cranial cavity. 

The third category of cranial skeletal parts is gener- 
ally represented by a series of descending cartilaginous 

ars (or visceral arcs) on each side of the alimentary 
canal, running forwards beneath the cranium to termi- 
nate at the mouth, 

As this lateral region of the head corresponds with 
the body wall behind it, and_ shows transitory indica- 
tions of division (like the body wall behind it) into an 
inner part or splanchnopleure and an outer part. or 
somatopleure, it is obvious that skeletal structures 
formed in its inner or outer part may be taken as be- 
longing to different categories. In the Cyclostomata, 
asin the Lamprey, we find cartilaginous bars placed 
in the somatic divisions exclusively,—bars which sup- 
port and externally protect the series of gill-pouches 
on each side; and parts probably fee vt: with 
these somatic bars of the Rage? are found also in 
some Sharks, 

The Cyclostomes also possess complex labial cartil- 
ages which support the lips of their suctorial mouths. 

presentatives of these cartilages are also to be found 
about the’ mouths of many Fishes, as well as in the 
temporary suctorial mouth of the Tadpole; and they 
still persist in connection with the olfactory capsules, 
though in a reduced form, in higher animals. 
most important members of the third category of cra- 


1 See Nature of May 13, 1886, p. 33. 
2 Balfour, loc, cit., p. 490. 
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nial skeletal parts are—(1) the series of cartilaginous 
arches lying in the splanchnic or inner region of the 
lateral wall of the head, which arches support the 
zill-pouches on their inner sides and are known as the 
ranchial arches, and (2) the arches seemin ly in 
series with them, which are more anteriorly placed 
and which are known as the hyoidean arches and 
the jaws. 

One or other, or both, of these two sets of arches 
are well developed in all craniate Vertebrates, except 
the Cyclostomes, in which there are no true branchial 
arches, but only a hyoidean and a rudimentary jaw 
arch. There may be as many as seven teaechia] 
arches (e.g., in Notidanus), but five are usually pre- 
sent in water-breathing Vertebrates. The hyoidean 
arch becomes segmented into two noteworthy portions, 
the upper of which is known as the hyomandibular 
portion. 

The most anterior, or mandibular arch, also becomes 
segmented into an upper or metapterygoid portion, an 
inferior or Meckelian portion, and a median or ptery- 
goquadrate portion, which grows forwards in front of 
the metapterygoid portion, and forms the foundation 
of the upper jaw against which the lower jaw (formed 
from the Meckelian portion) bites. 

The thus formed upper and lower jaws may come to 
be suspended from the cranium in one of three ways. 
(1) They may depend from the cranium directly, that 
is, without the intervention of the hyoidean arch; this 
arrangement is known as autostylic,® and exists in all 
Vertebrates above Fishes, as pe as in certain of the 
latter (Chimera and the Dipnoi). (2) They may be 
suspended by the co-operation of the hyomandibular 
portion of the hyoidean arch with their own meta- 
pterygoid portion; this arrangement is known as am- 
phistylic, and is found in Notidanus, Hexanchus, and 
Ostracion.* (3) They may be suspended epvanrely 
by the hyomandibular portion of the hyoidean are 
(to the exclusion of their more peat portion), as 
in most Fishes and the Skates—an arrangement known 
as hyostylic. 

The Osseous Cranium.—The bony skull is formed 
partly by ossifications of the cartilage of the cartilagi- 
nous skull and partly by ossifications of the membranes 
investing or completing it. The cartilaginous cranium 
may, as in Elasmobranchs, be covered by a thin ealci- 
fied layer without becoming ossified. It may, as in the 
Selachian Ganoids, remain itself’ quite unossified, and 
yet become enveloped by membrane bones. In most 
cases, however, the investment of the cartilaginous 
cranium by membrane bones is accompanied by a more 
or less complete ossification of the cartilage itself. In — 
the Amphibia the cartilaginous cranium is to a not 
inconsiderable extent ossified, but the membrane bones 
which invest it are nevertheless easily separable from 
it. The most constant ossifications of the souls 
cranium are in the occipital region. In the Lepidosiren 
these are the only ones, a bone being thus formed on 
each side of the occipital foramen, which bones are 
known as the exoccipitals, 

Many disputes have taken place as to what eranial 
bones (both cartilage and membrane bones) of one 
group of animals correspond with those of other 
groups. Such disputes still exist in certain cases, and 
it would be unwise to positively assert more than the 
existence of a genera § correspondence between the 
cranial bones of widely different Verteb: 
for example, as between Teleostean Fishes and Rep- 
tiles or Mammals. ' 

Beneath the occipital foramen the bas 
bone arises, and it may, as in Birds and Rep 
velop a posterior prominence which joins wi 
tiguous prominences of the exoccipitals to 
single ‘“‘condyle”’ for articulation with th 
n the other hand, there may be, as in 
Amphibians, two lateral exoccipital ¢ 


8 These terms were proposed by Professor] 
4 Balfour, loc. cit., Plate by 
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companied by any median basioccipital, prominence. 
In most Fishes we find only a concave articular surface 
behind the basioccipital, which thus resembles in form 
the vertebral centra, the anterior posterior surfaces of 
which are concave. A fourth bone, the supraoccipi- 
tal, generally bounds the occipital foramen above. 

In front of this occipital segment the auditory cap- 
sule, on each side, generally ossifies from three centres 
of ossification, which form the prootic, opisthotic, and 
epiotic bones respectively. Of these the first is the 
most constant, and is the only one which ossifies in 
the Frog. When all three are present, the prootic is 
anterior in gpa the opisthotic inferior and pos- 
terior, and the epiotic posterior and superior. _Some- 
times, as in Fishes, two other superoexternal bones 
may be formed in the auditory capsule, the more an- 
terior of which is the sphenotic and the more pos- 
terior the pterotic. 

The base of the cranium, in front of the basiocci- 
Leet generally ossifies as the basisphenoid, and a 

epression on its upper surface is known as the sella 
turcica or pituitary fossa. In front of the basisphe- 
noid there may be, as in Mammals, another azygous 
bone, the presphenoid. The skull’s lateral, walls {in 
front of the auditory capsule) ossify as the alisphenoid 
and orbitosphenoid on each side, the latter forming 
the antero-lateral wall of the cranium. The optic 
eapsule or sclerotic may be merely membranous, as in 
Mammals, or may ossify, as in Birds, but it never 
forms any solid connection with the cranial walls. 

The olfactory region very often ossifies as a median 
vertical bone (the mesethmoid) and two lateral ones 
(the lateral ethmoids or prefrontals). These eth- 
moidal ossifications may close the cranial cavity ante- 
riorly, or may be altogether anterior to it. The olfac- 
tory and presphenoidal region may ossify very ex- 
ceptionally as one bone. Such a condition we find in 
the Frog and its allies. These bones vary greatly in 
different classes of Vertebrates as to the degrees in 
which they anchylose together or remain distinct, and 
also as to the order in which those unite which ulti- 
mately coalesce. Similar differences occur with re- 
spect to the remaining skull bones. 8 eaking gene- 
rally, we find the greatest amount of distinctness in 
the Osseous Fishes, and the greatest amount of 
coalescence in the class of Birds. 

The membrane bones of the cranium are most con- 
spicuous and constant on its roof. In Fishes we find 
every grade of transition between simple dermal scutes 
and true subdermal bones of the internal skeleton. 
Well-developed dermal cranial scutes are to be found 
in the Sturgeon and some Siluroids. Where the 
nrembrane bones still retain the character of dermal 
plates, those on the dorsal surface of the cranium are 
usually arranged in a series of longitudinal rows, con- 
tinuing in the region of the head the rows of dermal 
sentes of the trunk. The dorsal cranial dermal bones 
differ in different Fishes as regards arrangement an 
number as well as size. Owing, however, to their 
linear arrangements, they usually receive correspond- 
ing names, though it is very doubtful whether they 
ean be considered as truly homologous.’ In most 
Bony Fishes, as in higher animals, we may generally 
distinguish in the cranial roof one or two parietals, 
with an interparietal or upper (or upper part of a) 
supraoceipital behind the parietals, and a frontal or 
pair of frontals in front of them. A bone called the 
sqnamosal may also form part of the cranial roof, as 
in Mammals, and may send forwards and outwards a 

rocess which unites with another form, a preorbital 
seg to forma zygomatic arch. In front, above, be- 
hind, and beneath the orbit (in which lies the sclerotic) 
may arise termed malars and lachrymals, supra- 
and post-frontals respectively, and the zygo- 
process of the squamosal may unite with a 
ing process fromthe malar or the post- 


we 
a 1 Balfour, loc. cit., p. 486. 
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frontal. The malar bone, or (as it is often called) the 
jugal, rather belongs, however, to the third category 
of cranial skeletal parts, The olfactory or ethmoidal 
region becomes roofed over in part by the frontals, in 
part by the lateral bones (belonging to the third cate- 
gory of cranial parts to be presently noticed) ‘called 
the maxillse, but it is mainly roofed over by two bones 
(sometimes one bone) called nasals, which bound the 
posterior surface of the external nasal opening on each 
side of the skull. In Bony Fishes, Amphibians, and 
Serpents almost the whole cranium is invested below 
by a large membrane bone called the parasphenoid. 

The nervous centres within the cranial cavity send 
forth nerves through certain definite small apertures 
or foramina, which show much constancy of position. 
Asa rule, and inthe highest class of Vertebrates, the 
olfactory nerves pass out medianly in front to the 
ethmoids, between the orbitosphenoids or the mem- 
branous parts which may represent them. The optic 
nerves perforate the orbitosphenoids, but, may pass 
out behindthem. In Lizards (¢.g., Hatteria, Anguis, 
and many others) an aperture 1s left in the roof of 
the skull which is called the ‘‘ parietal foramen.”’ It 
serves for the reception of a third and rudimentary 
eye, the existence of which in Lizards was before re- 
ferred to in noticing the cartilaginous cranium. It is 
a structure of great morphological interest. The 
nerves of the muscles of the eye, as well as the first 
of the three divisions of the fifth nerve, pass out in 
the interval between the orbito- and ali-sphenoids. 
The two other divisions of the fifth, as a rule, per- 
forate the alisphenoid, the third the more constantly, 
the aperture for it being known as the foramen ovale, 
the less constant aperture for the second branch being 
called the foramen rotundum. ‘The auditory nerve 
enters the auditory capsule (whether ossified or not) 
on its inner side, and does not pass out from it, but 
the facial nerve both perforates and traverses it. The 
glossopharyngeal, pneumogastric, and spinal accessory 
nerves pass out between the auditory capsule and the 
exoccipital, which latter bone is perforated and 
traversed by the hypoglossal nerve. 

Thus the osseous cranium (apart from the sense- 
capsules) consists of three arched segments ; of these 
the hindmost is formed by the basi-, ex-, and supra- 
oceipitals, the median by the basisphenoid, alisphe- 
noids, and parietals, and the anterior by the presphe- 
noid, the orbitosphenoid, and the frontals. These 
have been called ‘‘cranial vertebrae,” and certainly 
if the essence of vertebra consists in their being a 
series of solid rings, fitted together and inclosing a 
tract of the nervous centres, then it must be admitted 
that the cranium—of the highest class of animals at 
least—is made up of three such vertebrae. Their 
development, however, is altogether different from 
that of true vertebrae, and no such resemblance to 
vertebrae is to be detected in the constituent parts of 


d|the cartilaginous cranium. Nevertheless it is unde- 


niable that there is a singular secondary and induced 
resemblance to vertebree in these ossified skeletal parts. 
The osseous condition of the third category of 
cranial skeletal parts varies extremely in ifferent 
classes of Vertebrates. The limits of this article are 
altogether insufficient for more than a brief indication 
of the main varieties of the cranial structures of any 
of the three categories, and the reader must refer for 
details to the descriptions given in the various articles 
of this work which are devoted to different groups of 
animals. ; tae 
The most anterior lateral descending bar or visceral 
are is known as the mandibular arch. That part of it 
which extends forwards and forms the upper jaw pre- 
sents us with the following ossifications arranged In’ 
two rows—one external, the other internal. e ex- 
ternal row, proceeding from before backwards, consists” 
of premaxilla, maxilla, jugal (or malar), and very often 
of a quadrato-jugal, which latter, when present, 18 
generally in the form of a bar of bone (with an interval 
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between it and the skull), forming, or helping to form, 
an inferior lateral external arch analogous to the 
superior lateral arch already noticed as the ‘‘ zygoma.”’ 
There may be a pair of premaxillae, or they may be 
represented by an azygous bone. The premaxilla, 
maxilla, and jugal often unite with the anterior outer 
margins of the nasal, frontal, and lachrymal to form a 
continuous bony external wall to the anterior part of 
the skull. The internal row of bones, proceeding 
again from before backwards, consists of the vomer, 
palatine, and pterygoid, which, with their fellows of 
the opposite side (and sometimes with the aid of the 
parasphenoid), form the bony roof to the mouth, 
which roof may (as in Mammals and Crocodiles) be a 
continuous bony partition, or may be but.a sort of open 
bony framework. Besides the pterygoid proper other 
ossifications, adjoining it, have been distinguished as 
the entopterygoid and the ectopterygoid. q 

The lower part of the most anterior lateral visceral 
are forms all or part of the lower jaw. In the Mam- 
malia it forms the whole of that jaw, and is invested 
by but a single bone—the dentary. In other Verte- 
brates it forms but the distal, though greater part of 
that jaw, and may be invested not only by a dentary, 
but also by bones called angular, subangular, coronoid, 
and splenial. The jaw is further continued, proxi- 
mally, by two bones—the articular and the quadrate— 
which are ossifications of the cartilaginous are itself, 
This may, as in Birds and Reptiles, be directly articu- 
lated to the cranial wall, or it may be (as in Fishes) 
suspended therefrom by bones, the highest of which 
is termed the hyomandibular, which articulates with 
the ossified auditory capsule. The hyomandibular 
joins below two other bones, the anterior of which 
1s called the metapterygoid and the posterior the sym- 

lectic, to both of which the quadrate is attached. 
Thus these four bones act as a ‘‘suspensorium’”’ for 
the lower jaw, the joint between which jaw and the 
suspensorium is placed at the junction of the quadrate 
aed the articular. In Mammals parts answering to 
the suspensorium, the quadrate. and the articular form 
no part of the jaw, but are of relatively minute size, 
and are known as certain parts (the auditory ossicles, 
etc.) of the internal ear,’ and are protected externally 
’ by an ossification called the tympanie bone. 

The second lateral descending bar or visceral are, 
known as the hyoidean arch, may have its upper part 
ossified, in union with the preceding arch, as in the 

ony suspensorium of Fishes just described. On the 
other hand, its upper part may, as in Mammals, be 
represented only by minute parts of the internal ear— 
except the very summit of the arch, which forms the 
tympanohyal, and is anchylosed to the ossified auditory 
capsule of the internal ear. In Bony Fishes the hyoi- 
dean arch begins to free itself from the suspensorium, 
as a bone called the stylohyal, which is attached to the 
i or mandibular arch, between the hyoman- 

ibular and the symplectic. The are then continues 
downwards as the epihyal and ceratohyal, ending 
below in the basihyal, from which-a glossohyal may 
project forwards and a urohyal backwards. In Fishes 
certain styliform ossicles termed branchiostegal rays 
may project backwards from the hyoidean arch; and 
above them certain membrane bones called opereular 
bones—the operculum, preoperculum, suboperculum, 
and interoperculum—are attached above to the hyo- 
mandibular, and lie outside the mandibular and hyoi- 

ean arches. 

In the air-breathing Vertebrates the hyoidean arch 
may be well developed or very imperfectly so, and 
concurs with parts belonging to the more osteriorly 
situated lateral arches to form a complex ne—the 
os hyoides—as will be further dcaeribad, 

These more posterior lateral arches—the branchial 
arches—attain their most complex osseous condition in 
Bony Fishes, which have. commonly five of them, not 


1 The exact and precise homologies of these 
bean Aaee Pp gi PAE seem still to 
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solidly united to the skull above, but connected one 
with another inferiorly and with the inferior part of 
the hyoid arch. From below upwards these arches 
consist generally of a basibranchial, a hypobranchial, a 
ceratobranchial, an epibranchial, and a p aryngo- 
branchial, but the hindmost arch is less fully and 
complexly formed. 

In air-breathing Vertebrates the already-mentioned 
os hyoides consists of a central part or ‘* body,” to 
which are attached two pairs of single or jointed pro- 
cesses termed cornua. -The anterior pair of cornua 
(known in human anatomy as the lesser cornua) repre- 
sent the hyoidean arch, and may contain all its bones 
including the ‘‘ tympanohyal.’”’ The posterior pair of 
cornua (the greater cornua of human anatomy and the 
thyrohyals of Mammals generally) answer to or repre- 
sent part of the branchial arches, and may be longer 
or shorter than the anterior pair of cornua. That they 
really have this homology is proved by the process of 
metamorphosis of the Tadpole, which in its early 
stage has distinct cartilaginous branchial arches that 
become the posterior cornua of the os hyoides of the 
adult Frog, 

The osseous skull may, its bones remaining distinct, 
form a very solid whole, and the brain case may be 
complete, as in Mammals, or it may be very loosely 
constructed and largely membranous, as, e.g., in most 
lizards. Teeth may be connected with various bones 
—ost constantly with the dentary, maxilla, and pre- 
maxillee—but the palatines, pterygoids, parasphenoid 
(in Plethodon), pharyngobranchials, and even the 
basioccipital (Carp and Tench), may be dentigerous. 

The structure of the skull is so exceedingly complex 
and varied that it is impossible within the Emits of the 
present article to do more than give the above general 
indications. For further particulars the reader is re- 
ferred to the anatdmical details which will be found 
in the several articles of this work which are devoted 
to the description of different single groups of Verte- 
brate animals, and especially to the description of the 
skull of Man in the article ANATOMY. 
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This part of the interval skeleton of Vertebrate ani- 
mals normally supports two pairs of limbs only, but in 
one class—that of Fishes—there are azygous structures 
—the unpaired fins—which, as before said, must be 
reckoned as belonging to this category. These latter 
will be more conveniently treated of later. The whole 
appendicular skeleton may, however, be wanting, as 
in the Lamprey and in most Serpents. 

The Skeleton of the Paired Limbs.—The paired- 
limb skeleton normally consists of that of an anterior, 
pectoral, or thoracic pair of limbs and that of a poste- 
rior or pelvic pair. In certain species there may be 
but a single pair of limbs, which may either be the 
pectoral pair, as, e.g., in the Amphibian genus Siren, 
or the pelvic pair, as in the Reptilian genera Bipes. 
Lialis, and Ophiodes. 

Normally each pair consists of diverging append- 
ages—the limb skeleton proper—attached to a solid 
structure embracing parts of, the trunk, 7.e, a li 
root or limb-girdle. A thoracic limb-girdle exist 
in a well-developed condition without any limbs at- 
tached to it—as in the Slow-Worm Anguis), but there 
is never a well-developed pelvic girdle without a rudi- 
ment of a pelvic limb. Or 

In all Vertebrates above Fishes the limbs are divisi- 
ble into a main part of the limb—arm or leg,— rith a 
distal part or extremity—‘‘ manus ”’ (hand) or ‘* pes” 

foot). We sometimes find (as in Tialis, Pythe 
alena) a rudimentary development of the 
ton of the leg without any rudiment of a 
we never find any rudimentary development 
without any rudiments of a manus. In 
limb, as_we have seen, a limb-girdle may 
without any part of the limb, but no part 
skeleton is ever developed without any | 
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Normally the two limb-girdles are attached in a solid 
manner to the axial skeleton, in different modes. 
Normally the pectoral girdle is only thus connected 
with the axial skeleton by its ventral part, or with the 
ventral part of that skeleton, i.e, with the sternum, 


| 
| 
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median structure known as an interclavicle, the two being 
distinguished from the other elements of the girdle by 
being more or less entirely membrane bones. 

These structures are found well developed in many Liz- 
ards and quite exceptionally in Monotremes amongst 
Mammals. In them and in birds, the coracoids are largely 


while it ends freely above, being dorsally connected | developed, while they remain mere processes of the scapula 


with the axial skeleton only by soft structures. In 
Fishes, however, it may abut by its dorsal extremities 
on each side against the neural region of the spinal 
column, as in aia clavata, or be connected with the 
head by skeletal structures, as in Bony Fishes, e.¢., 


Perch, Cod, ete.,—having all the time no connection | 


with the spine by its ventral part. 

The pelvic girdle, on the contrary, is normally con- 
nected by its dorsal part solidly with the axial skeleton, 
though, as in Fishes, it may not be at all so connected. 
It. never, however, abuts ventrally against the axial 
skeleton as does the thoracic girdle. 


Appendicular Skeleton of Vertebrates above Fishes. 


The paired limbs of all animals above Fishes are formed 
on one type, and differ greatly from those of the last-men- 
tioned class. It will be convenient to describe first the 
general condition of the limbs in Mammals, Birds, Reptiles, 
and Amphibians. 

Both the thoracic and pelvic limbs of these animals are 
divided, as before said, into main parts (arm and leg) and 
extremity (manus and pes). Each main part is further sub- 
divided into a proximal segment (upper arm and thigh) and 
a distal segment (fore-arm and lower part of the leg). Each 
extremity is subdivided into a root portion (“carpus ” and 
“tarsus ”), a middle portion (“ metacarpus ” and ‘ metatar- 
sus”), and a terminal portion known as the digits. Thus 
the skeleton, e.g., of the hand of Man, is composed of—(1) 
the root part of the hand or the “ carpus” (made up of eight 
small bones); (2) the middle part of the hand or “ meta- 
carpus ” (made up of five long bones enclosed in the flesh of 
the palm); and (3) that of the digits, i.e. of the thumb (or 
“ pollex ”’) and of the four fingers, while the great toe (or 
“hallux”’) and the four other toes are the “digits” of the 


pes. 

The joints between the proximal and distal segments of 
the main part of each limb are the elbow and the knee, and 
these are turned mostly (as in ourselves) in opposite direc- 
tions. Primitively, however, in all animals and perma- 
nently in some (e.g., Tortoises), both these joints are so con- 
ditioned as to open inwards—the elbow and knee being both 
directed outwards—while the palm of the manus and the 
sole of the pes are also both inwards in the embryo, and in 
the adult are applied to the ground, the digits of each ex- 
tremity being directed outwards. This is the position in 
which the correspondence in structure between the thora- 
cie and pelvie limbs is most obvious, and in it the whole 
surface of the limbs, which (on account of the muscles 
there placed) is known as the “ extensor” surface, is turned 
outwards, whereas that known as the “flexor” surface is 
turned inwards, while the pollex of the manus and the 
hallux of the pes are both in front of their respective ex- 
tremities. This primitive condition is altered during the 
process of development of Man and most air-breathing Ver- 
tebrates, the knee becoming bent forwards and the elbow 
backwards, while the fore-arm is twisted by a movement 
called “ pronation,” so as to enable the flexor or palmar 

~ surface of the manus to be applied in a direction parallel to 
that of the flexor or plantar surface of the pes. 

In Bats the thigh is turned backwards so that the knee 
bends backwards like an elbow. Were it necessary in these 
animals to apply the sole of the pes to the ground with 
the digits forwards (as in most animals), then a pronation 
of the lower leg would be needed in them, similar to the 

nation of the fore-arm, which, as above said, takes place 
- jn the majority of animals here referred to—air-breathing 
Vertebrates. 

The Thoracic or Pectoral Limb-Girdle—The shoulder-girdle 
normally consists of the following bones or cartilages : (1) 

perior portion, generally a more or less broad plate of 


asu 
bone, called the scapula, the upper part of which may re- 
main cartilaginous and more or less distinguishable as a 
rs pula; (2) a posterior inferior portion, named the 
- coracoid, which may or may not be continuous with the 
‘scapula, and may have additional parts or subdivisions dis- 
1ished as the coracoid proper, precoracoid, and epicora- 
; at the junction of the scapula and coracoid there is a 
save articular surface—the glenoid cavity, into which 
the ral limb is articulated ; (3) an anterior inferior por- 
tion, called the clavicle, which may abut against an azygous 


| 


‘metacarpal. 


in non-Monotrematous Mammals, and sometimes are quite 
rudimentary. In such Mammals the pectoral arch is only 
completed inferiorly by the clavicles which abut against 
the sternum, but sometimes (as, eg., in Ungulates) are 
altogether absent. The “merrythought” of Birds is a 
clavicular structure. In Amphibians the two halves of the 
shoulder-girdle are each formed of a continuous plate. 
Some anatomists reckon part of this as representing a cla- 
vicle, but this determination is very doubtful. 

The Pelvic Girdle—This girdle, like the former one, 
normally consists of three parts—one dorsal, the ilium, and 
two ventral, whereof the more anterior is the pubis and the 
posterior the ischium, and all these are cartilage bones, The 
pubis generally meets ventrally its fellow of the opposite 
side, but not always so. The ischia meet ventrally more 
rarely. In Birds and certain extinct Reptiles a third ele- 
ment, the post-pubis, intervenes between the ischium (more 
or less parallel to the latter) and a pubis which may be 
fully or only rudimentarily developed. At the junction of 
the ilium and the ventral pelvic elements there is a con- 
cave articular surface for the pelvic limb, the acetabulum. 
An interval between the pubis and ischium of each side is 
known as the obturator foramen. We find amongst Am- 
phibians there is a peculiar cartilage in the ventral median 
line in front of the pubis, which has been called the pre- 
pubic cartilage.1 In Marsupials and Monotremes a bone 
extends forwards in front of each pubis, and these bones 
are known as the marsupial bones. 

The Limbs—The general condition of these organs and 
the bones supporting them in Vertebrates above Fishes 
having already been indicated, it remains but to fill in 
a few details as to their normal structure and its principal 
varieties. 

A. Pectoral.—The bone of the upper arm is called the 
humerus, and is more or less cylindrical in shape, with an 
expansion at each end. It may, however, be almost as 
broad as long, as in the Mole and some Cetacea. . The lower 
arm is generally furnished with two bones, the radius and 
the ulna, placed side by side. The ulna may be more or 
less abortive, as in Ruminants and Bats, but it may be the 
larger of the two fore-arm bones, as is the case amongst 
Birds. 

The carpus may have its parts more or less permanently 
cartilaginous, as in some Urodeles and Cetaceans. 

Taking the carpus of Man as a type of the ossified carpus 
(for further details, see ANATOMY), it consists of the eight 
following short bones arranged in two transverse rows. 
The proximal row (that next the arms) includes the scaph- 
oides, lunare, cuneiforme, and pisiforme, while the distal 


“row (that next the fingers) comprises the trapezium, trape- 


zoides, magnum, and unciforme—starting, in each enumera- 
tion, from the thumb side of the manus. The pisiforme 
stands out from the rest, and is reckoned asa sesamoid bone 
or ossification of a tendon, rather than a true carpal ossicle. 
There may be an analogous sesamoid ossicle on the other 
side of the wrist (on the side of the scaphoid) even in Apes, 
and this obtains its maximum in the Mole, where it. 
strengthens and broadens the manus fordigging. Thetrue 
carpal bones may be more numerous or less numerous than 
in Man. Thus there may be an ossicle—called interme- 
dium or centrale—placed in the mid line between the two 
rows of carpals, and this may be double, asin Oryptobranchus 
and some Siberian Urodeles. The unciforme may’ also be 
represented by two bones, as amongst Chelonians; the pisi- 
forme is often absent, and also the trapezium, The bones — 
of the distal row are less constant in number and develop- 
ment, and they may coalesce with the metacarpals, as in 
the Chameleon. Their development is related to that of 
the digits with which they articulate. All the true proxi- 
mal carpal ossicles may unite into one bone, as in Pteropus, 
and the whole carpus may be reduced to tw» distinct bones, 
as amongst Birds. 
The metacarpus, 
rather long metacarpal 


when fully developed, consists of five 
bones, as in Man. There may, how- 
ever, be but two, and these united into what is ealled a 
“anon bone” (as in Sheep, Deer, etc.) ; or there may be but 
a single one, as in the Horse,—answering to Man’s third 
They vary in relative size and proportion in 
different animals, but are most remarkable for their length 
and slenderness in the Bats, while they are much elongated 
in the Horse and most Ruminants. 


1 Balfour, loc. cit., p. 499. 
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As to the digits, there may be but a single one, as in the 
Horse, or two, as in Ruminants and the Marsupial known 
as Cheropus. There may be three, as in the Rhinoceros, 
the Proteus, and in Seps; or there may be four. The digits 
are never certainly more than five (except by monstrosity), 
although in the Ichthyosaurus extra marginal bones along 
the manus give at least the appearance of more. 

When a digit is wanting it is generally the pollex (thumb), 
as in Spider Monkeys, but it may be the fifth, as in Ptero- 
dactyles, or both fourth and fifth may be wanting, as in 
Birds. The pollex may be more or less opposable to the 
others, as in Lemurs, most Monkeys, and in Man, or two 
digits may be opposed to the other three, as in the 
Chameleon. 

The second digit may be greatly reduced, as in the Potto, 
or the third may be disproportionally slender, as in the 
Aye-Aye, or thick, as in the Great Armadillo. The digits 
may be enormously elongated, as in the Bats, or short, as 
in the Mole and the Land Tortoises. They may be very 
imperfectly developed, as in Birds. They may be so united 
by dense tissue as to be quite incapable of separate motion, 
as in the Cetaceans. The bones of the fingers are called 


phalanges, and there are always three of them to each digit 
Phalangers; or the first and fourth digits may be opposed 


except the pollex, which has but two in all Mammals with 
the exception of certain Cetaceans, which have more. There 
may be as many as fourteen phalanges in one digit’in Globi- 
ocephalus. The proximal row of these bones may become 


anchylosed to the metacarpals, as in the Three-toed Sloth. | 


In Reptiles the numbers of the phalanges often increase 


from two in the pollex to five in the fourth digit, as in the | 


Monitor. The abortive manus of Birds has at its best but 
three digits, with two phalanges to the pollex, three to the 
index, and one or two to the third digit. The phalanges 
are very numerous in the Ichthyosaurus and Plesiosaurus. 

B. Pelvic.—The bone of the thigh is called the femur, and 
is a long bone which varies less in its form and proportion 
in different animals than does the humerus. It is, however, 
relatively very short in the Seals, and still shorter in the 
Ichthyosaurus. 

In front of the knee-joint there is generally present a 
large sesamoid bone known as the knee-pan or patella. 
This, however, may even in Mammals be very small, 
as in Bats and Seals, 
Wombat. 

The leg below the knee is supported by two long bones, 


the tibia and the fibula, placed side by side, whereof the | 


former is the more internally situated, the larger generally, 
and the more constant. The two bones may anchylose 
together at each end, as in the Armadillos, or they may do 
so only below or only above; the two bones may be com- 
pletely fused together, as in the Frog. The tibia may be 
the only long bone, through the small development of the 
fibula, as in Ruminants and the Horse. The fibula may be 
quite styliform, as in Birds, or it may be developed infe- 
riorly but be atrophied at its upper end,asin Bats. It may 
be represented only by a small ossification outside the lower 
end of the tibia, as in the Ox, and with this there may exist 
a styliform rudiment of its upper part, as in the Elk. 

The joint by which the foot moves on the leg is situated 
between the lower end of the leg bones and the tarsus in 
Mammalsand Amphibians. In Birds and Reptiles, however, 
this joint is placed in the tarsus, the proximal part of which 
is firmly connected with the leg, while its distal part is 
firmly connected with the metatarsus. 

The tarsus of Man consists of seven irregularly shaped, 
more or less short bones. Of these the astragalus joins the 
tibia and has the os calcis beneath it and the nayiculare in 
front of it, while the metatarsals are supported (from the 
great toe outwards) by the internal, middle, and external 
cuneiform bones and by the cuboides, which is connected 
with the fourth and fifth metatarsals. 

The tarsus may have its parts more or less permanently 
cartilaginous, as insome Urodeles. The number of its bones, 
or cartilages, may be as many as nine, as in the Salamander, 
or be reduced to three, as in Proteus, or perhaps to two, as 
in Ophiodes. Two tarsal bones (the os calcisand naviculare) 
may take the form of long bones, as in Galago and especially 
in Tarsius. These two bones and the astragalus may be rep- 
resented by a single bone, as in many Lizards, or may early 
unite with the tibia, as in almost all Birds. The astragalus 
may be represented by two bones, as in Urodeles. It ma: 
have an extra ossicle annexed to it, as in the male Orni- 
thorhynchus and Echidna. Two extra ossicles may be attached 
to the tibial side of the foot, as in the true Poreupine 
(Cercolabes). The naviculare may an chylose with one of the 
distal tarsal bones, as in the Ox and Deer, where it unites 
with the cuboid. The distal bones are less constant than 
the others, and they may anchylose with the metatarsals, 
as in Birds, the Chameleon, and the Three-toed Sloth. The 


cuboid may be represented by two bones, as in certain Uro- | Gan 


or wanting altogether, as in the! 
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deles. The internal cuneiforme may be wanting, as in the 
Ox, or coalesce with the middle one, as in the Horse. 

The metatarsus when fully developed consists of five rather 
long metatarsal bones, as in Man, and never of more. There 
may be but a single developed metatarsal, as in the Horse 
(the third) and Cheropus (the fourth), or two fused together, 
as in the Sheep, Deer, etc., or three fused together, as in the 
Jerboa, or four so fused, as in many Birds. There may be 
but two metatarsals well developed, as in the Hog, or three, 
as in the Rhinoceros, or four, as inthe Dog. They are never 
enormously elongated like the metacarpals of Bats, but they 
may all be extremely short, as in Land Tortoises and the 
Ichthyosaurus. 

The digits vary in number, as has just been indicated with 
respect to the metatarsal bones sustaining them. 

When one digit is wanting it may be the fifth, as in Birds, 
or the hallux (first or great toe), as in the Hare. The third 
and fourth digits may be only functional ones, as in the 
Ostrich ; but the third may abort, leaving only the fourth, 
as in Cheropus, or the fourth, leaving only the third, as in 
the Horse. The fourth and fifth may be the only functional 
ones, as in the Kangaroo. The hallux may be opposable to 
the other digits, as in Monkeys, Lemurs, Opossums, and 


to the second and third, as in Parrots; or the first and 
second to the third, fourth, and fifth, as in the Chameleon. 

The phalanges of the digits are in Man’s whole class always 
three to each digit except the hallux, which (like the pollex) 
has but two—save in the Orang, where it may have but one 
phalanx. They may be much more numerous than in 
Mammals, as in the pes of the Ichthyosaurus and Plesio- 
saurus. The numbers of the phalanges as we proceed from 
the first to the fifth digit may be 2, 3, 4, 5, 4, as in Lizards 
generally, or 1, 2, 3, 3, 2, as in the Salamander, or 2, 2, 3, 4, 3, 
as in the Frog. In Birds (where the fifth digit is more de- 
veloped) the numbers of the phalanges, proceeding from 
the hallux, are mostly 2, 3, 4,5; but they may be 2, 3, 3, 3, 
as in the Swifts, or 2, 3, 4, 3, as in the Goatsuckers. 


Appendicular Skeleton of Fishes. 


The Paired Limbs.—Most Fishes possess two pairs of limbs, 
known as the pectoral and ventral fins, which respect- 
ively correspond to the pectoral and pelvic limbs of higher 
vertebrates. These limbs are attached to co nding 
limb-girdles, whereof the pelvic girdle is always inferior in 
development and never attains the large relative propor- 
tions and fixed position of the pelvic girdle of non-Piscine 
Vertebrates. 

Very often, however, the ventral fins are entirely wanting, 
and the pectoral fins are sometimes wanting also. In the 
latter case there is usually present more or less of a pectoral 
limb-girdle, though it may be, as in Murenophis, little more 
than a filament. In all non-Piscine Vertebrates the right 
and left limbs are symmetrically and equally developed, but 
in the Flat Fishes (Pleuronectide) one pectoral fin may be 
larger than theother, or one may disappear, as in Monochirus. 

The situation of the paired limbs is, in Elasmobranchs, 
Ganoids, and a good many Teleosteans, similar to that they 
hold in higher Vertebrates, but in some other Teleosteans 
(such as the Fishes on that account called “ thoracic”) the 
ventral fins are placed far forwards so as to come immedi- 
ately behind the pectoral fins, while in yet other Teleosteans 
(known on that account as “jugular” Fishes) they are 
placed even in front of the pectoral fins. - 

The pectoral girdle may consist of a simple cartilaginous 
arch, as in Elasmobranchs, or it may be compose |, as 
amongst Teleosteans, of two bones meeting ven 7, each 
being commonly regarded as a clavicle which is continued 
up dorsally to the skull by the intervention of a supra- 
clavicle and a post-temporal. Besides these there is a car- 
tilaginous element on each side which usually ossifies in two 
pieces, the upper one of which is reckoned as representing 
a scapula and the lower’ one a coracoid. These Bf te 
annexed to the inner side of the clavicle, where also there 
is sometimes found a styliform bone, more dorsally placed, 
called the post-clavicle. : 

The pelvic girdle is represented in Elasmobranchs by a 
transverse cartilaginous structure formed of two : 
or two medianly-united pieces, each of which som 
in Chimera and Callorhynchus, shows much rese 
the innominate bone of higher Vertebrates in t 
up a process simulating (and probably repr D 
element and possesses a sort of obturator foram 
seous Fishes the pelvic girdle is normally re 
two innominate bones medianly joined, each o' 
by rare exception, as in Lophius, send up a tall i 
process. In no Fish, however, does the vi 
idly united with the spinal column. tn 


oids it is very rudimentary, and 


a 
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(which has a slightly-developed pubic and iliac process) is 
separated from its fellow on the opposite side, while in 
Lepidosiren there is only a single simple median cartilage 
with no iliac process. . 

The skeleton of the pectoral limb, or fin, of most Elasmo- 
branchs consists of three considerable basal cartilages, 


placed side by side, articulating with the pectoral arch, and | 


named the propterygium, the mesopterygium, and the me- 
tapterygium. Of these the propterygium is proximal or 
anterior in position. To the distal ends of these are articu- 
lated a number of slender elongated more or less segmented 
radial cartilages, and to the distal portions of these are an- 
nexed the horny fin-rays which form the solid supports of 
the distal portion of the fin. 

Sometimes there may be but two and rarely only one 
basal cartilage, which one must then be considered as repre- 
senting the whole three condifferentiated. In Ceratodus 
there is a single basal cartilage followed by a series of 
small cartilages—secondary radial cartilages diverging from 
both sides of that series and having fin-rays annexed to 
them. In Lepidosiren the limb skeleton is still more sim- 
plified, consisting only of a single series of short, slender 
cartilages with small fin-rays attached to one side alone, 
without the intervention of any radial cartilages. 

In some Bony Fishes (e.g., Polypterus) the basal cartilages 
are more or less ossified, as are also most of the radials next 
them, while to these small cartilaginous radials are annexed, 
which support ossified fin-rays. In some other Ganoids 
certain of the radial cartilages articulate directly with the 
pectoral arch. In the Teleostei a few, not above five, more 
or less ossified cartilages lie side by side and articulate with 
the pectoral arch, and one or more rows of small cartilages 
succeed to them. These two elements represent the basal 
and radial cartilages of Elasmobranchs, and to them are 
articulated the relatively large fin-rays which make up the 
far greater part of the Teleostean pectoral limbs. 

The skeleton of the ventral fin or pelvic limb is almost al- 
ways more simple than that of the pectoral one. Only very 
rarely asin Ceratodus, Lepidosiren, and Callorhynchus antarc- 
ticus (see Trans. Zool. Soc., vol. x. p. 455, and plate Ixxix. 
Figs. 3and 4), have they a close, or pretty close, resemblance. 
Generally the Elasmobranch ventral limb is supported by 
an elongated cartilage, the basipterygium, which articulates 
with the pelvic cartilages and bears on its ventral border a 
series of cartilaginous radialia with which the fin-rays are 
connected. In Polyodon folium there are only radials which 
support fin-rays but are not themselves supported by any 
basipterygium, nor is there any pelvic cartilage. In the 
Teleostei the fin-rays are directly attached to the osseous 
pelvic elements. 

The Unpaired Appendicular Elements. — Besides the two 
pairs of limbs there are, as has been mentioned, certain 
azygous structures commonly known as the unpaired or 
azygous fins or limbs. They are only found in Fishes, and 
consist of the dorsal, caudal, and anal fins. These may all 
run one into the other and form a continuous fin fringe to 
the body from the head round the tail and forward again 
to the vent, as in Eels and many Gadoid and Blennioid 
Fishes. In most cases, however, there are one or two dis- 
tinct dorsal fins, and an anal fin also distinct from the 
caudal one. 

The structure of the dorsal fin in Elasmobranchs is singu- 
larly like that of their paired fins, inasmuch as it is sup- 
ported by an elongai or segmented basal cartilage or 
cartilages, from the dorsal margin of which radial car- 
tilages (generally elongated, slender, and segmented) 

roceed, having the fin-rays connected with them distally. 
basal cartilages may or may not be directly connected or 
become confluent with the subjacent spinal skeleton. There 
be (as in the second dorsal of Callorhynchus antarcticus) 

but a single longitudinal series of more or less elongated 
cartilages side by side, like radial cartilages devoid of any 
subjacent basal cartilages. In the Teleostei the fin-rays may 
be osseous and in the form of more or less strong spines, or 
soft and of a horn-like consistency, and segmented both 


LY : vertically and horizontally ; and fin-rays generally consist 
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of two (right and left) halves, which, although closely ap- 
plied together for the greater part of their length, diverge 
proximally to embrace the skeletal element to which they 
are annexed, These latter elements in the Teleostei are 
small ossicles or chondrifications, termed “ inter-spirious 
bones or cartilages.” They extend upwards between the 
neural spines of the axial skeleton and the dorsal surface 
of the body. 

. Anal fins are essentially similar in composition to dorsal 

ns. 

The caudal fin is modified according to the condition of 
the posterior termination of the axial skeleton, the differ- 
ent condition of which in Fishes has already been noticed 
(p. 120). Much-modified axial elements generally form the 
support of the fin-rays, but the numerous complex and 
varied conditions which these parts may present in differ- 
ent forms isa matter of ichthyology, which can hardly find 
a place in a general description of the Vertebrate skeleton. 


Nature and Origin of Appendicular Skeletal Parts. 
—From the researches of the late Prof. Balfour it ap- 
pears that the paired limbs arise as differentiations of 
continuous lateral folds or projections from the surface 
of the body, and the azygous fins arise as differenti- 
ated projections from its dorsal and ventral surfaces. 
Thus all these appendicular parts may be viewed as 
different species of one fundamental set of parts 
(pterygia), for the sum total of which the term 
““sympterygium’’ has been proposed (see Trans. 
Zool. Soc,, vol. x. pp. 481, 482). The paired limbs 
and azygous fins are of similar origin and nature. 
ere narrow solid supports, in longitudinal series, 
and with their long axes directed more or less at right 
angles with the long axis of the body, were developed 
in varying extent in all these four folds or projections. 
These supports have, it would appear, very often 
united to form basal cartilages, the original single and 
united condition persisting in such forms as the ven- 
tral fin of Polyodon and the second dorsal of Callo- 
rhynchus, both already noticed. es 

_ The paired limbs are thus, in all probability, essen- 
tially peripheral structures which have become more 
or less closely connected with the axial skeleton. Their 
pe arts uniting and growing inwards have often 

ecome directly connected with parts of the axial 
skeleton. Thus the limb-girdles seem to have arisen 
—namely, as ingrowths from the basal cartilages o 
the limbs ; and, therefore, the whole appendicular 
skeleton belongs to a different skeletal category from 
that of the head and spinal column or axial endo- 
skeleton. 
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xxvii., 1871, and ‘‘On the Fins of Elasmobranchs,” in Trans. 


Zool. Soe., Vol. X., 1879. (ST. G.,M.) 


_ SKELTON, Joun, an eccentric English scholar and 

oet of the 15th century. Mr. Dyce, the editor of 
his works, fixes his birth about 1460. His first essay 
verse was a poem after the manner of Lydgate on 
death of Edward IV. (1483). _ He lived to pay 
apliments to Catherine, wife of Henry V I 


to jeer at the Scotch over the battle of Flodden, an 


make fierce attacks on Wolsey, and is supposed to 


have died in 1529. In general intellectual force, fierce- 
ness of invective, wildness of buffoonery, and coarse- 
ness of language Skelton bears some likeness to Swift. 
But he stands re himself as one of the most eccentric 
and paradoxical characters in English literature. He be- 
gan Mite apparently as the protegé of a pious, learned, 
and literary lady, the mother of Henry VII. 


, who 
founded St. John’s College and Christ College, Cam- 
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bridge, and translated devotional works from the| from their singularly-formed bill, have the structure 


French. He was himself one of the most notable 
scholars of his time, was appointed tutor to Henry 
VIL, was hailed by Erasmus (whether ex officio or 
propter merita is left to conjecture) as *‘ unum 
literarum Britanniarum lumen et decus,’’ was 
proclaimed poeta laureatus by both universities, 


and frequently applied this title as well as that | 


of orator regius to himself without challenge. At 
about the age of forty he took orders, and was ap- 
yointed rector of Diss in Norfolk, where he seems to 
a spent the last twenty-five years of his life. Yet 
this eminent scholar and churchman is the author of 
the oldest and the best drinking song in the English 
language—the drinking song in Gammer Gurton’s 
Needle, and one of the coarsest poems in any language 
—The Tunning of Elinor Rumming. He is the author 
of a satire against the clergy of his time—Colin 
Clout,—unsurpassed in _pre-Reformation literature for 
direct and merciless ridicule, and of a satire against 
the great cardinal when at the height of his greatness 
— Why come yenot to Court 2—boiling over with fero- 
cious invective and insolent contempt. At the same 
time he had such a repute for rough wit and irregu- 
larity of life that he became the hero of a book of 
““merry tales.’? These mythical tales were probably 
in the mind of the historian who has described Skelton 
as a ‘‘ribald buffoon,’’ ‘‘a profligate and ill-living 
wretch.”’ Whether the real Skelton deserved such 
epithets is doubtful; his verse undoubtedly contains 
much that may fairly be described as ribaldry and 
buffoonery. It has nota trace of the chivalrous spirit 
of Chaucer, and his most characteristic form, known as 
Skeltonical verse, is wayward and unconventional— 
adopted as if in mad defiance of regular metre. Still, 
as panier himself claimed for it, ‘‘it has in it some 
1th. 

. “Though my ryme be ragged, 

Tattered, and jagged, 

Rudely rain-beaten, 

Rusty and moth-eaten, 

If ye take well therewith 

It hath in it some pith.” 


Colin Clout, Why come ye not to Court? and The 
Book of Philip. Sparrow—which Coleridge pro- 
nounced ‘‘an exquisite and original poem ’’—are writ- 
ten in this metre. The Bowge (ship) of Court, a sa- 
tirical vision of personified abstractions, is more conven- 
tional in form, and was probably one of his earlier 
works. Both it and his interlude Magnificence show 
great he in the vivid description of character. 

SKIMMER, the English name bestowed by Pen- 
nant’ in 1781 on a North American bird which had 
already been figured and described by Catesby (B. 
Carolina, i. pl. 90) as the ‘* Cut-water,’’—as it appears 
still to be called on some parts of the coast,2—remark- 
able for the unique formation of its bill, in which the 
maxilla, or so-called upper mandible, is capable of 
much vertical movement, while the lower mandible, 
which is considerably the longer of the two, is laterally 
compressed so as to be as thin as a knife-blade. This 
bird is the Rhynchops nigra of Linnzeus, who, how- 
ever, united with it what proves to be an allied species 
from India that, having been indicated many years be- 
fore by Petiver (Gazoph. Nature, tab. 76, Fig. 2), on 
the authority of Buckley, was only technically named 
and described in 1838 by Swainson (Anim. Mena- 
geries, p. 360) as R. albicollis. A third species, 2. 
Jlavirostris, inhabits Africa ; and examples from South 
America, though by many writers regarded as identi- 
eal with RP. nigra, are considered i Mr. Saunders 
(Proc. Zool. Society, 1882, p. 522) to form a fourth 
the R. melanura of Swainson (ut supra), p. 340). All 


) 
these resemble one another very closel » and, apart 


1 “T call it Skimmer, from the manner of its collecting its food 
with the lower mandible, as it flies along the surface of the 


water.” (Gen. of Birds, p. 52.) 
2 Other English names eager to it in America are “ Razor- 
earwater.” 


bill,” “ Seissorbill,” and ‘S$ 


is apparently due to rapid decomposition in the 


and appearance of TERNS (q.v.). Some authors make 
a family of the genus Rhynchops, but it seems need- 
less to remove it from the Laride (GULL, vol. xi. p. 
243). In breeding habits the Skimmers thorou is 
agree with the Terns, the largest species of which 
group they nearly equal in size, and indeed only seem 
to differ from them in the mode of taking their food, 
which of course is correlated with the extraordinary 
formation of their bill. eh lll 

SKIN DISEASES. These form a large and impor- 
tant class. In number they are very extensive, owing 
to the varied forms of morbid change which the skin 
texture may undergo, no less than to the different por- 
tions of the structure and its appendages which may 
be specially affected. Further, the modifications of 
the typical forms of these diseases which are to be ob- 
served have led to arrangements and classifications of 
very complex character and multiplied greatly their 
nomenclature. Skin diseases are regarded by the 
physician as of great importance, not only from the 
fact that morbid action in this texture must have a 

owerful influence on the fone health and may 
oe in its train other maladies, but also because they 
are not unfrequently themselves the expression of con- 
stitutional conditions, inherited or acquired, the recog- 
nition of which is essential to their effectual treat- 
ment. In order to clearness of description it is neces- 
sary to make use of some method of classification. 
Various arrangements have been adopted by writers 
on the subject, but the following appears sufficient for 
the present purpose :° 


I. Disorders of the secreting apparatus (of the seba- 
ceous and sweat glands) ; 

IL. Disorders specially relating to nutrition (hyper- 
trophies ; atrophies; new formations; pigmentary 
changes) ; 

III. Inflammatory affections (erythematous; papu- 
ular; vesicular; pustular ; squamous or scaly) ; 

Neuroses petite disorders) ; 
V. Parasitic affections (animal ; vegetable). 


I. DisonpERS OF THE SECRETING APPARATUS.— 
(1) Of the Sweat Glands.—The chief morbid econ- 
ditions are excessive sweating (hyperidrosis) and fetid 
sweating (bromidrosis). xcessive sweating is a 
symptom observed in various diseases, such as phthi- — 
sis and rheumatic fever, but it may exist apart from 
such conditions, and either be general, affecting the 
whole body, or confined to a part, such as the axilla, 
head, hands, feet, or, as in some rare instances, the one 
half of the body. Some persons habitually perspire, 
often to a great extent, on making any effort, yet never 
appear to suffer in health, although the discomfort is 
considerable. Excessive perspiration may often be 

revented by the habitual use of the cold bath, and 

y tonics, such as iron, quinine, strychnia, ete. Lo- 
cally; the use of astringent lotions of vinegar or a 
weak solution of lead will also be of service. i- 
drosis or fetid sweating is often associated with the 
former condition, and it too may be general or local. 
It most frequently affects the feet, especially in those 
who have tgs fatigue, and is a source of much per- 
sonal discomfort as well as of annoyance to others. It 
spiration which has saturated the stockings, and for its 
treatment it is essential that these should Bi frequent] 
changed and the feet washed several times a day, dri 
carefully, and dusted with some antiseptie powder, 
such as boracic or salicylic acid mixed with starch — 
French chalk. Hebra recommends the ap 
to the feet of a composition of equal parts of 
and litharge plaster spread upen faa and use 


a day. 
(2) Of the Sebaceous Glands.— Seborrheea is a 
applied to describe an accumulation on the skin of 
® For the structure of the skin see ANATOMY, ¥ . 1. p. 787- 
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normal sebaceous secretion mixed up with dirt and 
forming scales or a distinct inerustation. On the head, 
where it is commonly seen, it may interfere with the 
nutrition of the hair and cause partial baldness. A 
form of this disease occurs in young infants. The main 
treatment is local, consisting in thorough cleansing of 
the parts. ‘The crusts may be softened with oil and 


the affected skin regularly washed with soft soap and | 
La a . . 
The sebum frequently accumulates in | 


rectified spirit. 
the sebaceous ducts, giving rise to the minute black 
points so often noticed on the face, back, and chest in 
young adults, to which the term comedones is applied. 
A form of this disorder, but of larger size and white 
appearance, is termed milium. These affections may 


to a large extent be prevented by strict attention to | 


ablution and brisk friction of the skin, which will also 
often remove them when they begin to appear. ‘The 
retained secretion may be squeezed out or evacuated 
by incision and the skin treated with some simple sul- 
phur application. 

Acne is an eruption produced by inflammation of the 
sebaceous glands and hair follicles. It may occur in 
connection with the preceding or independently, and 
shows itself in the form of red pimples or papules 
which may become pustular and be attended with con- 
siderable surrounding irritation of the skin. This 
affection is likewise most common in early adult life, 
and occurs on the chest and back as well as on the face, 
where it may, when of much extent, produce consid- 
erable disfigurement. It is apt to persist for months 
or even years, but usually in time disappears entirely, 
although slight traces may remain in the form of 
sears or stains upon the skin. Eruptions of this kind 
are sometimes produced by the continued internal use 
of certain drugs,’such as the iodide or bromide of 
potassium. Thetreatment is similar to that for the 
previous affection, viz., brisk friction of the skin, short 
of producing irritation, and the application of a sul- 
ash lotion or ointment. Attention to the general 

ealth by suitable diet, tonics, exercise, etc., is a nec- 
essary adjuvant. A variety of this malady, to which 
the name acne rosacea is given, is a more severe and 
troublesome disorder than that already mentioned. It 
is characterized by great redness of the nose and cheeks, 
accompanied with nodular enlargements on the surface 
of the skin, which produce marked disfigurement. 
Although often seen in persons who live too freely, it 
is by no means confined to such, but may arise in con- 
nection with disturbances of the general health, espe- 
cially of the function of digestion, and in females with 
menstrual disorders. It is apt to be exceedingly in- 
tractable to treatment, hits is here too, as in the 
> ding form, partly local and partly constitutional. 
f internal remedies D ca 4h po of iodine and of 
arsenic are sometimes found of service. 
_Molluscum contagiosum belongs to this class of skin 
4 
j 


It consists of an enlargement of thé seba- 
~ ceous glands and occlusion of the ducts, and is seen 
~ most commonly on the face, body, or hands in children, 
or on the breasts in women. It is said to be conta- 
gious, but it is a rare form of skin disease. 
IL. Disorpers arrectine Nurririon.—(1) Hyper- 
trophies.—A corn (clavus) is a local thickening of the 
skin, generally occurring on the toes. There is hyper- 
tro hy of the epidermis, and in the centre of the corn 
e is usually a still denser mass, which, pressing 
upon the subjacent sensitive true skin, causes 
in and may give rise to inflammation and suppura- 
n inthe part. When situated between the toes the 
-orn issofter than when on the free surface of the foot. 
1e treatment consists in maceration of the hardened 
in and the use of the knife or strong caustics. Sali- 
e acid combined with ether and collodion, painted 
the part, is said to be useful in the case of soft 


wart (verruca) is an excrescence from the surface 
he skin due to hypertrophy of the papillary layer 
f the cutis and of the epidermis. This form of growth 
Von, XXI.—1105 : 


may also occur on mucous membranes. Warts occa- 
sionally disappear spontaneously, or they may be ex- 
_cised, or carefully touched with some strong caustic 
acid or alkali. 
Ichthyosis or xeroderma consists of a general thick- 
ening of the whole skin and marked accumulation of 
_the epidermic elements, with atrophy of the sebaceous 
glands, giving rise to a hard, dry, scaly condition. It 
generally first appears in infancy, and is probably con- 
genital. It differs in intensity and in distribution 
in different cases, and is generally little amenable to 
any but palliative remedies, such as the regular appli- 
cation of oily substances, although it is not a fatal 
| malady. 
For elephantiasis Arabum, see vol. viii. p. 119. 
(2) Atrophies.—The chief of these relate to the hair. 
| Canities or whitening of the hair consists in the non- 
formation of the pigmentary matter which is normally 
present in the substance of the hair, and occurs gen- 
erally as a slow senile change. It may, however, take 
place prematurely, in which case it is often hereditary ; 
or it may be associated with degenerative changes 
taking place in the system. It is occasionally seen to 
occur temporarily in very young persons in connection 
with some defective condition of the. general health. 
Its development suddenly has not unfrequently been 
observed as the result of some strong mental emotion. 

Alopecia, or baldness, is the loss of hair, which is 
most commonly a senile change and irremediable, or 
on the other hand may be premature, occurring either 
hereditarily or in connection with some previous con- 
stitutional morbid state (e.g., after fevers or other 
blood poisons), in which latter case it may be only, 
although not always, temporary. It appears to depend 
upon atrophic changes affecting the hair follicle, in- 
cluding obliteration of the capillary vessels,—the 
result of which is that strong hairs cease to be pro- 
duced, and only feeble, short, and thin hair (lanugo) 
is formed, which soon falls off and is not reproduced. 
Usually the whole skin of the hairy scalp undergoes 
thinning and other atrophic changes as well as the 
hair follicle. Sometimes the loss of hair oceurs in 
distinct cireular patches (alopecia areata), which tend 
to spread until the whole scalp is denuded. The treat- 
ment of temporary or premature baldness bears refer- 
ence especially to any known conditions affecting the 
general health; and tonics, baths, and other means to 
promote a vigorous skin function are useful. Stimu- 
lating liniments containing spirits and cantharides, the 
regular cleansing and moderate brushing of the parts, 
the application to the scalp of the constant current of 
electricity, and various other remedies appear to be of 
service in promoting the growth of hair. 

(3) New Formations.—(a) Inipus is a disease char- 
acterized by the formation in the skin of tubercles or 
nodules consisting of new cell growth which has no 
tendency to further development, but to retrograde 
change, leading to ulceration and destruction of the 
skin and other tissues in which it exists, and the sub- 
sequent formation of permanent white scars. Larpus 
vulgaris is most commonly seen in early life, and oe- 
curs chiefly on the face, about the nose, cheeks, ears, 
etc., but it may also affect the skin of the body or 
linibs. It first shows itself in the form of small, 
slightly prominent nodules covered with thin crusts or 
scabs. These may be absorbed and removed at one 
point, but they tend to spread at another. Their dis- 
appearance is followed by a white permanent cicatrix. 

e disease may be superficial, in which case both the 
ulceration and resulting scar are slight (dupus nonexe- 
dens); or, on the other hand, the ulcerative process 
may be deep and extensive, destroying a large portion 
of the tissues of the nose or cheeks, and leaving deep 
marks with much disfigurement (lupus exedens). 
Another form of this disease, termed lupus erythema- 
tosus, is of comparatively mild character, and occurs 
on the nose and adjacent portions of the cheeks in the 
form of red patches covered with thin scales, under- 
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neath which are seen the widened openings of the | or catarrhal symptoms of that disorder, and is of brief 
sebaceous ducts,—this variety of the eran affecting | duration. : ' x 
specially that portion of the skin texture. Itis very| (2) Papular.— Lichen, an eruption consisting of 
aw ta lan ocesting, but does not leave any marked sear. | small, thickly-set and slightly-elevated red points, 
Lupus is generally more frequently seen in women than | more or less widely distributed over the body, and in 
in men, and it is held to be connected with a scrofu- the young somewhat resembling scarlet fever, but with 
lous constitution. Its treatment bears reference es- only slight febrile symptoms and no sore throat, usually 
pecially to this condition (see SCROFULA). In the | results from digestive derangements, but apparently 
superficial variety the application of soothing oint-| may also arise from exposure to the sun, and it lasts 
ments when there is much redness, and Squire’s but ashort time. Some forms, however (¢.g., lichen 
method of slight linear incisions to destroy the in- | ruber), are of chronic character and difficult of treat- 
creased blood supply, are often serviceable. In the ment. The ordinary form requires little beyond at- 
ordinary form the great principle of local treatment is | tention to the digestive organs and the application of 
to remove the new tissue growth. Thisis most readily a soothing lotion or powder. The chronic forms are 
done either by solid points of caustic, of which the | best treated by the administration of arsenic, Stroph- 
nitrate of silver is perhaps the best, thrust into the | w/us, or tooth-rash, or, as it is popularly termed, ‘‘ red 
tubercles to break them up, or by means of a scoop gum,”’ an affection very common in young infants, 
(Volkmann’s spoon) to scrape away the diseased | belongs to this class of skin disorders. 
masses. Only be such means can the ulceration be} (3) Catarrhat.—Eczema, one of the most common 
arrested and healing brought about. and important of all skin diseases, consists of an in- 
(b) Leprosy (elephantiasis Greecorum) may be re- | flammation of the true skin, of catarrhal character, 
garded as belonging to this class of skin diseases, together with the formation of papules, vesicles, or 
inasmuch as it consists in a new growth of cell mate- | pustules, attended with more or less discharge, and 
rial, like lupus, but with less tendency to disintegration with itching and other symptoms of irritation. It may 
and with a wider distribution affecting the skin, mucous | be either acute or chronic, and presents itself in a 
membranes, nerves, etc., all over the body. For variety of forms. As regards causation, it appears 
its history and pathology see vol. xiv. p. 469 sq. | impossible to assign any one condition as giving rise to 
Leprosy is not amenable to treatment, beyond at-| this disease. It occurs frequently in persons to all ap- 
tempts at palliation of the symptoms and by general pearance in perfect health, and it may in such cases 
hygiene. "a permanent or recurring affection during a whole life- 
(4) Pigmentary Changes. —Chloasma is an abnor- time. Again it is undoubtedly found in persons who 
mal pigmentation, in the form of brown patches, either | possess a morbid constitution, such as the gouty or 
generally diffused or confined to one part, such as the | scrofulous ; but apart from any such evident associa- 
forehead and face, and occasionally seen in women suf- | tions it seems in some instances itself distinctly heredi- 
fering from uterine ailments. _Addison’s disease is| tary. Sometimes it is set up as the result of local or 
connected with a morbid condition of the suprarenal | general irritation of the skin in certain occupations 
capsules (see PaTHoLoGy), and is accompanied with and it may exist in connection with the presence of 
general bronzing of the skin, together with anzemia some other skin disease. It is much more common in 
and great and increasing prostration. Leucoderma is| men than in women. Numerous varieties of eczema 
a change in the pigmentation of the skin, whereby it | are described, according to its site and duration ; only 
becomes white in patches, with a tendency to spread | the more important of these can be alluded to. Acute 
and affect almost the whole surface, until a few dark | eczema shows itself by redness and swelling of the 
areas alone remain to represent the original appearance | skin, with the formation of minute vesicles, and at- 
of the skin. It is sometimes called white leprosy, but | tended with severe heat and irritation. Should the 
has no relation to that disease, nor is it of any special | vesicles rupture, a raw moist surface is formed, from 
significance as regards the health. Albinism is an en- | which a colorless discharge oozes, which when it ac- 
tire absence of pigment from the hair, skin, eyes, etc. |cumulates forms thin crusts. The attack may be 
The hair is usually white, and the skin exceedingly | general over the greater portion of the body, or it may 
pale; and the eye has a pinkish appearance. This fs entirely localized to a limb or other part. It usually 
condition is congenital. It occasionally exists to a/lasts for a few weeks and then passes off, leaving, 
partial extent in any of the textures named. however, a liability to recurrence. Such attacks may 
II, InrrAmMaTorY Skin AFFECTIONS. —These occur as a result of digestive derangements, or in per- 
embrace the following chief varieties : (1) diffuse (ery-|sons of rheumatic or gouty habit, and they tend to 
thema) ; (2) papular (lichen); (3) catarrhal fciaaaae: appear at certain seasons, such as springtime. They 
(4) vesicular (herpes, pemphigus) ; (5) pustular (im-|are usually best treated by attention to the general | 
petigo) ; and (6) scaly (psoriasis, pityriasis). health, and by a simple and carefully-regulated diet, 
(1) Diffuse.—This variety includes erythema (see | while locally some soothing application, such as a weak 
ErystPELAs) and its forms, particularly erythema lead lotion or a dusting powder of zine, starch, or 
nodosum, which consists of spots and patches of dark boracie acid, will be found of benefit. Chronie eczema 
red color and slightly elevated, appearing on the front | shows itself in various forms, of which we note the 
of the legs and back of the arms in young persons, | most common. In eczema rubrum the disease affects 
mostly females. The patches continue for a number a part, very often a limb, as a severe form of inflam- 
of days and then become fainter. It is supposed to be | mation, with great.redness and weeping or oozing of 
connected with rheumatism, joint pains not unfre-| serous matter from the raw surface. tt gives rise to 
quently accompanying it. Urticaria or nettle-rash is | great irritation and pain, and may cause considerable 
a diffuse redness of the skin, accompanied with wheals disturbance of the general health. It may last for 
of raised and paler appearance, not unlike the effect | years, with intervals of partial recovery, but easily re- 
produced by the sting of nettles or of insects, and curring. The skin of the limb becomes in time 
attended with great irritation and itching. Certain | thickened and the limb itself much swollen. In dr 
kinds of food, such as fruit and fish, produce this eczema the skin, though irritable, remains dry an 
eruption in some persons, as also some drugs, such as scaly... In pustular eczema or eczema impe 
opium. It is best treated by some soothing applica- in addition to the cutaneous inflammation th 
tion, such as a solution of sal volatile, to which a little pustules which break and the purulent m: 
chloral has been added, and by attention to the state yellow crusts upon the skin. This form is Z 
of the alimentary canal. Joseola, which consists in| mon on the heads of young children during the per 
the appearance of rose-colored spots upon the body, is | of dentition. The treatment of chronic eczema: 
frequently seen in children, and is apt to be mistaken in great measure upon the form it assur 
for measles, but has none of the accompanying febrile | there exists much irritation, soothing ‘loti 
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cations similar to those required for acute eczema are | with the formation of minute branny scales, occurs 


necessary ; but where irritation has subsided, stimulat- | most commonly on the head, and 
pt Zi ; tion. 
Constitutional remedies, such as | 


ing ointments, such as those of zine or white precipitate, 
are often of service. 
iron, arsenic, etc., are an important and often essential 
part of successful treatment. 

(4) Vesicular.— Herpes is an inflammation of the 
true skin, attended with the formation of isolated or 
grouped vesicles of various sizes upon a reddened base. 


up. Two well-marked varieties of herpes are fre- 
quently met with. (a) In herpes labialis et nasalis 
the eruption occurs about the lips and nose. It is 
seen in cases of certain acute febrile ailments, such as 
fevers, inflammation of the lungs, or even in a severe 
cold. It soon passes off. (b) In herpes zoster, zona, 
or shingles, the eruption occurs in the course of one or 
more cutaneous nerves, often on one side of the trunk, 
but it may be on the face, limbs, or other parts. It 
may occur at any age, but is probably more frequently 
met with inelderly people. The appearance of the 
eruption is usually preceded by severe stinging neu- 
ralgic pains for several days, and, not only duitiie the 
continuance of the herpetic spots, but long after they 
have dried up and disappeared, these pains sometimes 
continue and give rise to great suffering. The disease 
seldom recurs. The most that can be done for its re- 
lief is to protect the parts with cotton wool or some 
dusting powder, while the pain may be allayed by 
opiates or bromide of potassium. Quinine internally 
is often of service. f 

Pemphigus consists in large blebs upon a red base. 
They contain clear or yellowish fluid. This disease 
appears to show itself most frequently on the bodies 
and limbs of unhealthy or paged children. The 
blebs give rise to much irritation, and when they burst 
Jeave raw ulcerated surfaces which are slow of healing. 
One variety of this malady (pemphigus foliaceus) af- 
fects the entire skin of the iad from which there 
exudes a constant discharge. his form is apt sooner 
or later to prove fatal from its exhausting effects. 
The treatment is mainly constitutional,—by good 
nourishment, iron, ete. 

(5) Pustular.—Impetigo, consisting of small pus- 


tules situated upon a reddened base, mostly occurs in | 
stavesacre. 


There appears to be a contagious form of 
this malady. ecthyma consists of large pustules of 
similar character on the body and limbs. The treat- 
ment of these ailments requires special attention to 
nutrition, sincé they usually occur in low states of 
health. : 

(6) Squamous or Scaly.— Psoriasis, an inflamma- 
tory affection of the true skin, attended with the for- 


children. 


mation of red spots or patches, which are covered | 


with white silvery scales, may affect any portion of the 
surface of the body, but is most common about the 
elbows and knees, and on the head. There is as a 
rule comparatively little irritation except at the outset, 
but there is an extensive shedding of the scales from 
the affected spots. Varieties of this disease are de- 
scribed in relation to the size and distribution of the 
patches. The causes of psoriasis have given rise to 
much discussion, and, while some authorities regard 
its appearance as in many instances connected with 
some constitutional morbid state, such as gout, rheu- 
matism, ete., the majority deny any such relationship 
and mention hereditary influence as the only recogniza- 
ble cause, although it must be admitted that even 
this evidence is wanting in a large number of cases. 

e disease appears to be consistent with continued 
tis usually obstinate to treat, and may, 
with intervals of comparative immunity, lasta lifetime. 


The remedies most serviceable are arsenic internally 


and the a gpm ermly of preparations of tar. 
Recently the om es of chrysophanie acid as an 
peerenont or in solution has been resorted to with con- 
siderable success. 


‘asis, a superficial inflammation of the skin, 


01 is of chronie dura- 
The remedies most useful are alkaline lotions 
and tar preparations. A variety of this disease ( Pity- 
riasis rubra) affects the whole body, and is most in- 
tractable to treatment. 

IV. Nevuroses (Nervous Affections).—Various dis- 
orders of nutrition of the skin occur in persons suf- 


: : : 1 | fering from organie¢ nervous diseases, such as bedsores, 
They contain aclear fluid, and either rupture or dry | 


atrophic changes, eruptions, ete., but these belong to 
the symptoms of the several diseases with which they 
are associated.. ‘The most common of the neuroses of 
the skin is probably pruritus, which is an ailment 
characterized by intense itching of the surface of the 
body. It may occur in connection with other morbid 
conditions, such as jaundice, diabetes, digestive dis- 
orders, etc., or as the result of the irritation produced 
by lice or other skin parasites. The most serious form 
is pruritus senilis, which affects old persons, and is 
often a cause of great suffering, depriving the patient 
of sleep (the malady being specially troublesome dur- 
ing the night). In such cases it is probably due to 
atrophic changes in the skin. No eruption is visible, 
except such marks as are produced by scratching. 
The treatment consists in the removal of any apparent 
cause, and measures to strengthen the system, such as 
the use of quinine, iron, ete. Soothing lotions com- 
posed of solutions of alkalies conjoined with chloral, 
opium, hydrocyanic acid, ete., may be applied to the 
affected skin at bedtime. 

V. Parasitic DisrasEs.—(1) Animal.—The follow- 
ing are the chief animal parasitic diseases. Phthiriasis 
is produced by the presence of lice ( pedicul’), of 
which there are three varieties, infesting respectively 
the head, body, and pubes. The cause is in most 
instances uncleanliness, but occasionally in the aged, 
and in persons suffering from chronic diseases, there 
appears to be a liability to development of pediculi, 
notwithstanding every care to prevent it. The irrita- 
tion produced by the parasite and the scratching thus 
occasioned may give rise to abrasions of the skin and 
eczematous conditions. The treatment consists in 
thorough cleansing of the parts and the use of para- 
siticides, such as red or white precipitate, carbolic 
lotions (one in twenty), or a decoction or ointment of 
Where clothing is infested it should be 
destroyed or subjected to a strong heat to get rid both 
of the parasites and their ova. Scabies or itch is a 
skin affection due to the Acarus scabiei (see Mrrr). 
The female insects burrow into the upper layers of the 
skin and deposit their eggs in the tract thus made. 
Great irritation of the skin is set up, and scratching 
produces eruptions which aggravate the condition, 
especially at night. The most frequent sites are the 
parts between the fingers, or the wrists, but by 
scratching the disease may be conveyed to any part of 
the body, and in extreme cases the greater portion of 
the surface of the trunk and limbs may be involved. 
Tn infants the feet and buttocks are the parts which 
suffer. The eruption in mild cases has at first the 
appearance of small raised vesicles with clear fluid, 
but it may become pustular or eczematous, and ex- 
tensive excoriations may result. The treatment con- 
sists in thorough cleansing of the skin and the inune- 
tion of some form of parasiticide,—sulphur ointment 
being on the whole the best.:. The application should 
be discontinned after a few days, otherwise irritation 
may be produced by its use. : 

(2) Vegetable parasites consist of fungous growths 
in the texture of the skin and hair, whisk are charac- 
terized microscopically by minute round bodies or 
spores often coalesced into clusters or bead-like arrange- 
ments, and jointed filaments or mycel/nm of elongate 
and branching form. They are readily detected by 
removing a hair, or scraping a portion of the affected 
skin, treating it with a strong alkaline solution, and 
submitting it to microscopic examination, by which 
the slight differences in form and arrangement of the 
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varieties of the parasite can be easily made out. The 
common name ‘tinea’ is applied to these parasitic 
affections. Tinea tonsurans, or ringworm (parasite 
Tricophyton tonsurans), is a very common form of 
parasitic disease. It occurs as a result of contagion 
in the heads of children, and begins as circular patches 
with a scaly appearance and red border, which tend to 
spread. The hae at the part becomes thin and brittle 
and is easily removed. It is often extremely obstinate 
to treatment, and numerous agents have been proposed 
as specifics, not one of which, however, appears to 
possess infallible virtues. Among the best are oleate 
of mercury (5 to 10 per cent.) and other mercurial 
preparations, all which, however, must be used with 
care, and carbolic or sulphurous acid with glycerine, 
iodine, cantharides, etc.; but isolation of the patient 
as far as possible, together with strict medical super- 
vision, are essential for the effectual treatment of this 
disorder. Tinea sycosis, or ringworm affecting the 
beard, and tinea circinata, or ringworm affecting the 
body, require to be dealt with in a similar manner. 
Tinea favosa, or favus (parasite Achorion Schénleinii), 
is less frequently seen than the preceding. It occurs 
mostly on the scalp in unhealthy and neglected chil- 
dren, but it may affect the skin in any part of the 
body. It is characterized by round, yellow, sulphur- 
colored, cup-shaped spots or crusts, which, when 
occurring extensively upon the scalp, have a peculiar 
mousy odor. It is very destructive of hair growth, 
and is most difficult to cure. The best treatment is 


removal of the hairs by epilation, and the employment | 


of some of the parasiticides already mentioned, to- 
gether with attention to the healthy nutrition of the 
patient. Tinea versicolor, or pityriasis versicolor (para- 
site Microsporon furfur), is a brown-colored rash o 

scaly character occurring mostly in the form of spots 
or patches on the skin of the trunk, particularly on 
the front of the chest or between the shoulders, but 
sometimes also upon the arms and legs. It affects 


SKINNER—SKITTLES. 


| science sake. It is by his songs, limited in quantity, 
but some of them of the very highest quality, that 
Skinner is generally known. An interesting corre- 
spondence took place between him and Burns, who 
considered 7'ullochgorum ‘‘ the best Scotch song Scot- 
land ever saw,’’ and addressed the reverend poet with 
|touching respect. His best songs had stolen into 
/ print; a collection was not vublighed till 1809, under 
the title of Amusements of Leisure Hours. Such lit- 
erally they seem to have been. Throughout his life 
he was a vigorous student, and in spite of his scanty 
resources established a more than lucal reputation for 
scholarship, while, according to his latest biographer, 
he had a paramount influence on the doctrinal views 
of his clerical brethren in the north. He published 
‘in 1788 an Ecclesiastical History of Scotland, in the 
form of letters; and other works in the same form, 
which best suited his easy unaffected strength, were 
‘collected and published by his son after his death 
(June, 1807), having previously had a wide circulation 
in manuscript. His prose style has the happiness, 
ease, and lucid force of a natural master of language. 
The reasoning of his answer to Beattie’s Essay on 
Truth is an evidence of his robust clearness of intellect. 


A minutely accurate biography of Skinner, in connection 
with the history of Episcopacy in the north of Scotland, 
was published by the Rev. W. Walker in 1883. An edition 
of his songs and poems by Mr. H. G. Reid, 1859, contains. 
an interesting memoir. 


SKIPTON, an ancient market-town in the West 
Riding of Yorkshire, is situated on the river Aire, on 
the Leeds and Liverpool Canal.and on the Midland 
Railway, 9 miles northwest of Keighley and 15 south- 
east of Settle. It is substantially built of stone. The 
‘strong castle built by Robert de Romille in the time 
of the Conqueror was partly demolished in 1649, but 
'was restored by the countess of Pembroke. Of the 
ancient building of De Romille all that now remains is 
the western doorway of the inner castle. In the castle 


adults in whom the skin-function is not sufficiently | rounds are the ruins of the ancient parish church of 
attended to, or those who are in ill-health. The para-|§¢, John. The church of the Holy Trinity, in the 
site affects the epidermic cells, and is readily made Decorated Gothie was also partly demaliahall durin 
out by the microscope, thus enabling the disease to be the Civil War, but was restored by the countess of 
distinguished from other skin disorders to which it) Pembroke, and again underwent renovation in 1854. 
often bears resemblance. It is best treated by the The free erammar school was founded in 1548 by 
regular washing and brisk friction of the parts, and by William Ermysted, a canon of St. Paul’s, London. 
the use of some of the applications above bie fo Thaatown+ hates Houseman general tradé. .. 'The- 
; J.0. A.) nopulation of the urban sanitary district (area 4245 
SKINNER, Joun (1721-1807), author of Tulloch- Reres) in 1871 was 6078 and in 1881 it was sae 
abil a The Ewie. oA the ert a a an. 
upieco palin munister tn the parish. ox L0ngsde, Det a ¢ the Norman accession it boosts tenn ions. 
deenshire. He held this charge for more than sixty- | of Bark Biwia, and wae Ghanted ae Robert Se Romatin/ho 
four years. The son ofan Aberdeenshire schoolmaster, | huilt the castle about the end of the reign of William. Sub- 
born at Balfour in 1721, he had been intended for the sequently it went to the Albemarle family, but was again 
Presbyterian ministry, but, after passing through |-vested in the crown, and Edward II. bestowed it on Piers. 
Marischal College, Aberdeen, and teaching for a few de Gaveston. In 1311 it came into the possession of the 
years, he took orders in the Episcopal Church, and | Cliffords. The castle was taken by the Parliamentary 
was appointed to the charge of Longside in. 1742, | forces.in 1645 and demolished in 1649. 
There was a considerable remnant of Episcopacy in| SKITTLES. This English game, which somewhat 
Aberdeenshire, but very soon after Skinner joined it resembles American bowls (see vol. iv. p. 164), was 
it became, in consequence of the Jacobite rebellion in| formerly known as Kails (Fr. quilles), and first came 
1745, a much persecuted remnant. The young pastor’s into vogue in England in the 14th century. Nine 
church was burnt; his house was plundered; for some large oval-headed pins with flat bottoms, and made of 
years he had to minister to his congregation by stealth; a hard wood, are set up on a wooden frame, three 
and in 1753 information was lodged that he had_ pins square on each side. An angle and not an even 
broken the law by officiating to more than four persons, side of the said square is presented towards the player, 
besides his own family, and he suffered imprisonment | who stands at the distance of 21 feet. There may be 
for six months. After 1760 the penal laws were less | one or two players a-side; and the object of each side 
strictly enforced, but throughout the century the lot | is to knock down, or ‘‘ floor,” the test number of 
of the Episcopalian ministers in Scotland was far from | pins in the least possible number of throws, which are 
comfortable, and only the humblest provisions for generally two or three, though they may extend to 
church services were tolerated. Skinner’s robust in according to agreement. The roundish ball use 
nature, however, made light of all privations; and his for throwing weighs from 8 to 14 fb, and in 
kindliness, humor, conviviality, ready wit, and gen- ing only one step forward is allowed in deli 
erous force of character made him personally a favorite firm grasp should be taken of the ball in a 
far and near outside the bounds of his own denomina- slanting position, so as to strike the fore pi 
tion. In 1789 he was ponies with the freedom of | shoulder and then reach the back ones. A 
the town in whose jail he had been a prisoner for con- clears the board in two throws may be co 


Skipton was the capital of the ancient district of Craven. 
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good all-round one. In different localities there are | 
minor variations in playing the game. ) 

SKUA," the name for a long while given to certain 
of the Laride (see GULL, vol. xi. p. 243), which suffi- | 
ciently differ in structure, appearance, and habits to | 
justify their separation as a distinct genus, Stercorarius | 
(Lestiis of some writers), or even Subfamily, Sterco- | 
rariine. Swift of flight, powerfully armed, but above | 
all endowed with extraordinary courage, they pursue | 
their weaker cousins, making the latter disgorge their | 
already-swallowed prey, which is nimbly caught before | 
it reaches the water; and this habit, often observed by 
sailors and fishermen, has made these predatory and 
parasitic birds locally known as ‘‘ Teasers,’’ ‘‘ Boat- 
swains,’’? and, from a misconception of their intent, 
“ Dunghunters.’’. On land, however, whither they 
resort to breed, they seek food of their own taking, 
whether small mammals, little birds, insects, or ber- 
ries; but “even here their uncommon courage is ex- 
hibited, and they will defend their homes and offspring | 
with the utmost spirit against any intruder, repeatedly 
shooting down on man or dog that invades their haunts, | 
while every bird almost, from an Eagle downwards, is | 
repelled by buffets or something worse. 


The largest species known is the Stercorarius catarrhactes 
of ornithologists—the “ Skooi” or “ Bonxie” of the Shet- 
landers, a bird in size equalling a Herring-Gull, Larus | 
argentatus. The sexes do not differ appreciably in color, | 
which is of a dark brown, somewhat lighter beneath ; but | 
the primaries have at the base a patch of white, visible | 
even when the wings are closed,and forming, when they 
are spread, a conspicuous band. The bill and feetare black. | 
This a species of comparatively limited range, breeding 
only in some two or three localities in the Shetlands, about 
half a dozen in the Feroes,? and hardly more in Iceland. 
‘Out of the breeding season it shows itself in most parts of | 
the North Atlantic, but never seems to stray further south | 
than Gibraltar or Morocco, and it is therefore a matter of 
much interest to find the Southern Ocean inhabited by a 
bird—the “ Port Egmont Hen” of Cook’s Voyages—which 
so closely resembles the Skua as to have been for a long 
while regarded as specifically identical with it, but is now 
usually recognized as distinct under the name of S. antare- 
ticus. This bird, characterized by its stout deep bill and 
want of rufous tint on its lower plumage, has an extensive 
range, and would seem to exhibit a tendency to further 


differentiation, since Mr. Saunders, in a monograph of the _ 
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group (Proc. Zool. Society, 1876, pp. 317-332), says that it 
presents three local forms—one occurring from New 
Zealand to Norfolk Island and past Kerguelen Land to the 
Cape of Good Hope, another restricted to the Falklands, 
and the third hitherto only met with near the south-polar 
ice. On the western coast of South America, making its 
way into the Straits of Magellan, and passing along the 
coast so far as Rio Janeiro, is found S. chilensis, distinguished 
among other characters by the cinnamon tint of its lower 
plumage. Three other smaller species of the genus are 
known, and each is more widely distributed than those just 
mentioned, but the home of all is in the more northern 
parts of the earth, though in winter two of them go very 
far south, and, crossing the equator, show themselves on the 
seas that wash the Cape of Good Hope, Australia, New 
Zealand, and Peru. The first of them is S. pomatorhinus 
(often incorrectly spelt pomarinus), about the size of a com- 
mon Gull, Larus canus, and presenting, irrespective of sex, 


1 Thus written by Hoier (circa 1604) as that of a Feroese bird = 
(hodie Skiiir) an example of which he sent to Clusius (xotic. 


Auctarium, p. 367), The word being thence copied by Wil- 
Led 
plied 


has been generally adopted by English authors, and ap- 
nally peculiar. 


2 This name in seamen’s genisiaiogy. applies to several other 
kinds of birds, and, though perhaps first given to those of this 
p, isnowadays most secant em for the species of TROPIC- 
BIRD (q.v.), the projecting middle feathers of the tailin each kind | 
generally likened to the marline-spike that is identified with 

the tswain’s position; but perhaps the authoritative char- 


acter assumed by both bird and officer originally suggested the 


name. 

% It has long been subjected to persecution in these islands, a 
‘reward being paid for its head. On the other hand, in the Shet-— 
lands a fine was exacted for its death, as it was believed to pro- 
tect the sheep against Eagles. Yet for all this it would long ago 


have been extirpated there, and have ceased to be a British bird — 


in all but name, but for the special protection afforded it by sev-_ 
eral members of two families 


KUA—SKUNK. 


them to all the congeners of the species to which it was _¥ 


| era ag and Scott of Melby), | 
exertions to that effect deserve the praise and recognition 
ornithologists 
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two very distinct phases of plumage, one almost wholly 
sooty-brown, the other particolored—dark above and white 
on the breast, the sides of the neck being of a glossy straw- 
color, and the lower part of the neck and the sides of the 
body barred with brown; but a singular feature in the 
adults of this species is that the two median tail-feathers, 
which are elongated, have their shaft twisted towards the 
tip, so that in flight the lower surfaces of their webs are 
pressed together vertically, giving the bird the appearance 
of having a disk attached to its tail. The second and third 
species so closely resemble each other, except in size, that 
their distinctness was for many years unperceived, and in 
consequence their nomenclature is an almost bewildering 
puzzle. Mr. Saunders (loc. cit.) thinks that the larger of 
them, which is about the size of a Black-headed Gull, 
should stand as S. crepidatus. and the smaller as S. parasi- 
ticus, though the latter name has been generally used for 
the larger when that is not termed, as it often is, S. richard- 
soni—a name that correctly applies only to whole-colored 
examples, for this species too is dimorphic. Even its proper 
English name‘ is disputable, but it has been frequently 
called the Arctic Gull or Arctic Skua, and it is by far the 
commonest of the genus in Britain, and perhaps throughout 
the northern hemisphere. It breeds abundantly on many 
of the Scottish islands, and in most countries lying to the 
northward. The nest is generally in long heather, and 
contains two eggs of a dark olive color, suffused with still 
darker brown patches. Birds of either phase of plumage 
pair indiscriminately, and the young show by their earliest 
feathers whether they will prove whole or particolored ; 
but in their immature plumage the upper surface is barred 
with pale reddish-brown. The smallest species, commonly 
known in English as the Long-tailed or Buffon’s Skua is 
not known to exhibit the remarkable dimorphism to which 
the two preceding are subject. It breeds abundantly in 
some seasons on the fells of Lapland, its appearance de- 
pending chiefly on the presence of lemmings (Lemmus 
norvegicus), on which it mainly preys. All these three 
species occasionally visit the southern coasts of Europe in 
large flocks, but their visitations are highly wij ng 
A. N.) 


SKUNK. The existence of the animal to which 
this name® is applied was first notified to European 
naturalists as long ago as 1636, in Gabriel Sagard- 
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Jommon Skunk.® 


Theodat’s History of Canada, where, in commencing 
his quaint account of it (p. 748), he describes it as 
‘‘enfans du diable, que les Hurons appelle Scangaresse, 
.. .. une beste fort puante,”’ ete. This fully shows 
in what reputation the skunk was then held, a reputa-. 


4 It is the “ Fasgadair” of the Hebrides, the “Shooi” of the 
Shetlands, and the “ Seouti-allen” of the fishermen on the east 
coast of Scotland. 

5 Probably derived from “ Seecawk,” the Cree name for the 
skunk. Another form given is “ seganku.” 

6 [This animal is not arboreal.--AM. Ep.] 
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tion which has lasted to the present time, and has be-| in such a position that by ag the anus the animal 


come so notorious that the mere name of skunk is an 
opprobrious epithet and can hardly be used in polite 
society. 

The skunks, for there are several species of these 
animals, are members of the Meline or badger-like 
section of the family Mustelide, which contains also 
the martens, stoats, otters, ete., and forms the largest 
family of the Arctoidea or bear-like division of the 
Land Carnivora (see the article MAMMALIA, vol. xv. 
pp. 446-47, where the zoological characters of these 
groups are given in detail). , : 

The common skunk (Mephitis mephitica) is a native 
of North America, extending from Hudson’s Bay 
southwards to Guatemala in Central America. It is 
a beautiful little animal, about the size of a cat, though 
of a stouter and heavier build, with rich lustrous black 
fur, strikingly varied on the back by a very variabiy 
shaped patch or streak of white. Its muzzle is long 
and pointed, its eyes sharp and bead-like, and its gray 
or white tail is long and unusually bushy. 

The following account of the habits and disposition 
of the skunk is extracted from Dr. C. Hart Merriam’s 
Mammals of the Adirondack Region; New York, 
1884 : 


“The skunk preys upon mice, salamanders, frogs, and the 
eggs of birds that nest on or within reach from the ground. 
At times he eats carrion, and if he chances to stumble upon 
a hen’s nest the eggs are liable to suffer; and once ina 
while he acquires the evil habit of robbing the hen-roost, 
but as a rule skunks are not addicted to this vice. 

“Of all our native mammals perhaps no one is so univer- 
sally abused and has so many unpleasant things said about 
it as the innocent subject of the present biography ; and yet 
no other species is half so valuable to the farmer. Pre- 
eminently an insect-eater, he destroys more beetles, grass- 
hoppers, and the like than all our other mammals together, 
and in addition to these he devours vast numbers of mice. 

“He does not evince that dread of man that is so mani- 
fest in the vast majority of our mammals, and when met 


during any of his circumambulations rarely thinks of run- | gonia, differs still more from the true skunks, although in 


ning away. He is slow in movement and deliberate in 
action and does not often hurry himself in whatever he 


does. His ordinary gait is a measured walk, but when | 


pressed for time he breaks into a low shuffling gallop. It 
is hard to intimidate a skunk, but when once really fright- 
ened he manages to get over the ground ata very fair pace. 

“Skunks remain active throughout the greater part of the 
year in this region, and hibernate only during the severest 
portion of the winter. They differ from most of our hiber- 


nating mammals in that the inactive period is apparently | 


dependent solely on the temperature, while the mere 
amount of snow has no influence whatever upon their 
movements. 

“Skunks, particularly when young, make very pretty 
pets, being attractive in appearance, gentle in disposition, 
interesting in manners, and cleanly in habits—rare quali- 
ties indeed! They are playful, sometimes mischievous, and 
manifest considerable affection for those who have the care 
of them. Their flesh is white, tender, and sweet, and is 
delicious eating. 

“Skunks have large families, from six to ten young being 
commonly raised each season ; and as a rule they all live in 
the same hole until the following spring.” 


We now come to the consideration of the remarkable 
and overpowering odor which has brought the skunk 
into such evil notoriety, and which is not the mere 
smell of the animal itself, as in the case of most other 
evil-smelling mammals, but arises from the much- 
modified secretion of the anal glands. These glands 
although present in all Mustelide, are sabecally de- 
veloped in the skunks, and are peculiar for being so 
entirely under the control of the animal that at ordi- 
nary times, as Dr. Merriam has stated, the animal is 
enabled to be both cleanly and free from smell, The 
glands which secrete the odoriferous fluid are modifi- 
cations of the ordinary anal glands possessed by nearly 
all Carnivora, but in the skunks they are enormously 
enlarged, entirely surround the rectum, and are pro- 
vided with thick muscular gizzard-like coats. The two 
ducts leading from these ee open at the tips of 
two small conical papillz placed just inside the anus, 


| 


can protrude them externally, and with them can guide 
the direction of the jet of nauseous fluid, which is 
often propelled by the powerful muscles surrounding 
the glands to a distance of from 8 to 12 feet. 

It is almost needless to state that the old stories 
about the skunk’s smell arising from its urine, and of 


its splashing the fluid about with its tail are both en- 


| 


tirely without foundation. The secretion itself is a 
clear yellowish liquid, with a marvellously penetrating 
ammoniacal and nauseous smell. So powerful and 
penetrating is this smell that Dr. Merriam says, ‘I 
beee known the scent to become strikingly apparent in 
every part of a well-closed house, in winter, within 
five minutes time after a skunk had been killed at a 
distance of more than a hundred yards,”’ and under 
favorable conditions it may be distinetly perceived at 
a distance of more than a mile ; instances are also on 
record of persons having become entirely unconscious 
after eat ph the smell. On the other hand it is said 
to act as a potent remedy in eases of asthma and 
similar diseases, but to most people such a remedy 
would be almost worse than the disease itself. 


The other species of skunk are the following : 

The Long-tailed Skunk (Mephitis macrura), a native of 
central and southern Mexico, differs from the common spe- 
cies by generally having two white stripes along its sides, 
and by its much longer and bushier tail. 

The little Striped Skunk (Mephitis putorius), found in the 
southern United States, and ranging southwards to Yucatan 
and Guatemala, is much smaller than M. mephitica, and its 
coloring is of a very peculiar and striking nature, consist- 
ing of four interrupted longitudinal white stripes on a 
black ground, the general aspect of the animal being one 
of the most beautiful and striking in all this brightly 
marked family. Its skull also differs to such an extent 
from that of the common skunk that this species has been 
separated as a distinct genus under the name of Spilogale, 
but there is hardly sufficient reason for this. 

Finally, the Conepatl (Conepatus mapurito), the skunk of 
tropical America, ranging from Texas to Chili and Pata- 


color it is almost precisely similar to the common species, 
varying in the same way and to the same remarkable ex- 
tent in the relative development of the black and white. 
Its build is heavier than in Mephitis ; its snout and head are 
more pig-like; and its nostrils open downwards and for- 
wards instead of laterally'on the sides of the muzzle. Its 
skull has many special characters, and its teeth are different 
in shape and, as a rule, in number also, the first minute 
premolar of Mephitis being almost invariably absent, so that 
its dental formula is only i %, ¢ 4, pm $, m 4= 32. 


For descriptions of the anal glands a an, Pr. Bost. Soc., 


i. p. 110, 1844; Warren, Pr. Bost, Soc., iii. 1851; Parker, Ann 
Nat., v. p. 246, 1871; Chatin, Ann. Sci. Nat., [5], xix. p. 100, 1874: 
and for general descriptive accounts see Allen, Bull. Harvard Coll., 
i, p. 178, 1869; Coues, Fur-bearing Animals, pp. 187-260, 1877; Mer- 
riam, ut supra. (0. T.) 


SKVIRA, a district town of European Russia, in 
the government of Kieff, 77 miles southwest of Kieff, 
and 27 miles from the Fastova railway-junction. It is 
merely a big village, with 14,200 inhabitants, mostly 
engaged in agriculture, and has municipal institutions 
only as the seat of the administration of the district. 
There is aconsiderable export of grain and cattle from 
the district, which is fertile and has many villages of 
from 3000 to 5000. inhabitants. In the 14th century 
Skvira was a far more important town than now, but 
the wars destroyed it, so that two centuries later it was 
left uninhabited ; it was settled eee Prince Roé- 
zinski, and the population slowly reached the num 
of 1000 by the end of the last century. The town has 
grown rapidly during the last ninety years. — 


EK, the largest island of the Inner Hebrides, 


Scotland, is situated between the mainland of In 
ness-shire, within which county it is included, an 
group of the Outer Hebrides. It lies between 

12’ and 57° 42’ 30’ N. lat. and 5° 38” 50/7 and 
8’” W. long. It is separated from the mainla) 
eastern corner by Loch Alsh and Kyle F 

channel at the narrowest point eh 
only about 3 furlongs. Southwards Kyle ] 


SLANDER—SLATE. 


out into the Sound of Sleat, and to the west of Loch 
Alsh there is a sudden widening of the gap to the 
extent of about 9 miles. Along the eastern shore are 


the islands of Pabba, Scalpa, Raasay, Fladda, and | 


Rona. The Minch separating Lewis and the main- 
land bounds Skye on the north, and the Little Minch 
to the northwest separates it from North Uist and 
Harris. The total area is 411,703 acres or 643 square 
miles. The coast-line is extremely irregular, abound- 
ing in inlets of a great variety of form and size, and 
in the north and west it is wildly precipitous. The 
island is naturally divided into three parts, each 
marked off by its distinctive geology and scenery. By 
much the largest division lies to the north of a line 
drawn from Loch Brittle to the head of Loch Sliga- 
chan. In this area the rocks are almost wholly 
varieties of basalt, disposed in nearly horizontal 
sheets, which give a singular tabular shape to the 
hills and terraced forms to the slopes. To the east 
of Loch Snizort are the basaltic groups which include 
the Storr Rock (2360 feet), with its curious columns, 
and the Quiraing (1774 feet), with its verdant plat- 
form in the centre of a range of rugged cliffs. In the 
northwest are Macleod’s Tables (1601 feet) and some 
smaller summits. The central division may 
fined along its southern border by a line drawn from 
Loch Slapin to Broadford. Its rocks are almost 


wholly of voleanic origin, and belong mainly to two) 


groups, each characterized by its peculiar mountain 
outlines. The dark gabbros and 
ieee ridges of the Cuillins, and reach in Scuir-na- 

illean a height of 3167 feet, and in Blaaven 3042 
feet. To the northeast of the Cuillins tower in 
striking contrast the pyramidal Red Mountains, con- 
sisting of granite, syenite, quartz-porphyry, and 
various allied rocks, and reaching in Glamaig a height 
of 2670 feet. The third division includes all the rest 
of the island, and consists of two tolerably distinct 
tracts. The more northerly of- these lies along the 
base of the Red Hills, and forms the narrow part of 
Skye between Strathaird and Broadford Bay. It is 
composed mainly of Secondary rocks (Lias and ay 
through which the eruptive masses of the Red Hills 
have been thrust. The more southerly part com- 
prises the district of Sleat, and consists of red sand- 
stone (Torridon sand-stone or Cambrian), rising in 
Seuir-na-Coinnich to 2401 feet, and of various crys- 
talline schists and quartzites which stretch from Loch 
Alsh along the Sound of Sleat to the southern point 
of the island. A considerable tract of limestone lies 
in the centre of Strath Parish, some of which has 
been altered by the eruptive rocks into a pure white 
marble. There are several inland lochs of considerable 


size, the largest being Loch Coruisk, remarkable for’ 


the gloomy grandeur of its situation in the heart of 
the Cuillins. 


On account of the damp climate the land is better adapted 
for rearing sheep and cattle than for tillage. A large num- 


ber of cattle of the West Highland breed are grazed on the | 
moors. The sheep are principally blackfaced, but some 


Cheviots are also kept. The greater portion of the inhab- 
itants are crofters, who inhabit chiefly miserable huts with 


a fireplace in the middle of the floor, the smoke escaping 


g 


. 
. 


» 


by a hole in the roof. The number of crofts in Skye, ac- 
cording to the report of the Crofters Commission, 1884, was 
2051. The number of families ejected by degrees from 
their holdings between 1840 and 1860 was 5012, represent- 
ing a population of 25,060, and between 1860 and 1883 1948, 
representing a population of 9740. Many of the crofters 
support themselves partly by fishing. In the Loch Carron 
and Skye district the number of boats in 1884 was 950, em- 
| 0 2904 men and boys. From 20,627 in 1821 the popu- 

ion of Skye had increased to 23,082 in 1841, but by 1871 
it had decreased to 17,330, and in 1881, to 16,389, of whom 


- 16,099 were Gaelic-speaking. The number of females was 


¥ 


8903 and of males 7986. Portree, the principal town, has a 
- population of 893. 


“see 

; ks referred to under Hepripes, Alexander 

ye entry hag tiyo 1865; Robert Buchanan's The Hebrid Isles, 
3 and Report of the Crojters Commission, 1884. 
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SLANDER. See Lrsen. 

SLATE is an argillaceous rock of various colors— 
| blue, green, purple, gray, and black—and a peculiar 
structure by which it readily splits into thin plates or 
lamin. It is of sedimentary origin, being primarily 
deposited on ocean floors as fine mud formed by the 
waste and denudation of pre-existing rocks, and after- 
wards compressed, hardened, and altered into compact 
rock. Slate beds occur mainly in the Cambrian, Silu- 
rian, and Devonian formations—frequently alternating 
with bands of grit and limestone, or interstratified 
with felspathic lava or ashes—and, being tilted up 
from their original horizontal or nearly horizontal 
| Position, stretch across wide districts in a series of 
‘undulations, which rise to the surface in crests, or dip 

into troughs underground and form angles of every 
inclination with the horizon." 

Slate rock splits along cleavage planes which are 

distinct from and independent of original stratifica- 
tion. These planes are, as a rule, vertical or highly 
| inclined, and intersect the lines of bedding at various 
| angles, but sometimes coincide with them. ‘The strike 
of cleavage is generally parallel with that of the slate 
beds, and a uniform direction is often maintained over 
wide areas, as in North Wales, where it is nearly north- 
northeast and south-southwest, while in Shropshire 
it is northeast and southwest, and in Pembrokeshire 
north-by-west and south-by-east. This peculiar cleav- 
age structure is believed to be the result of a combina- 
tion of intense forces, chiefly lateral pressure acting at 
right angles to the planes of cleavage. 

Contraction, compression, shearing, and other pow- 
erful forces have caused great disturbances in slate 
beds, since they were first thrown down as fine sedi- 
ment, and the results are seen in the foldings, contor- 
tions, fissures, rents, and dislocations that now exist. 
The fissures often follow well-defined courses and form 
divisional planes termed joints, —some running parallel 
with the strike and called strike joints, others running 
in the direction of the dip and called dip joints. 
Dykes of greenstone and other voleanic matter, and 
also veins of quartz, intersect the beds, and the sur- 
faces of rents are frequently baked by heat ejected 
from the interior. Faults also occur, and cause dis- 
placements of the beds by upheaval or downthrow of 
one or other side of’ a rent. 

Several varieties of clay slate are met with, and 
are characterized by the mineral that chiefly prevails. 
The color—varying shades of blue, green, and purple 
being the most common—depends mainly on the 
presence of iron and the form in which it exists. The 
common roofing slate of commerce is generally fine- 
grained, and combines great strength and durability 
with moderate weight. It is also very dense, 1 cubic 
foot weighing over 170 pounds, while according to Mr. 
Wilkinson it takes on an average 20,000 pounds to 
crush 1 cubic inch. 

Certain varieties of slate, however, are soft and 

erishable, particularly the black carbonaceous kinds. 
Guba: of iron pyrites frequently occur in slate rock, 
and are generally deleterious, owing to their tendency 
to decompose and fall out; but this is not always the 


1 The following table shows the older sedimentary formations 
in which slate beds mainly occur, in the order of superposition : 
Primary or Paleozoic Rocks. 


Permian. Magnesian limestone, marls, sandstones, ete. 
Carboniferous. Coal measures, limestone, slate, ete. 
Deyonian, Old red sandstone, slates, ete. 
Ludlow group. 
| Upper. 


Wenlock, 
Silurian. 


Upper Llandovery. 

Lower Llandovery. 

Caradoc and Bala. 

Llandeilo, 

Arenig. 

Longeta $6 

ngula flags. 

| Menevian Cats. 
Cambrian. Cambrian grits, conglomerates, and slates. 
Primitive crystalline rocks. Gneiss, schists, ete. 


Lower. 
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case, as some of the most durable slates are sprinkled 
with pyrites without detriment. 

The following percentage analysis of an average 
sample of Welsh roofing slate is given by Professor 


Hull :' 


Silica......... 0.80.) Magnesiass ss. -.<csecvensuceneecee 
Alumina 9, Potash ..... Seams ye 
Iron (protoxide)......... TSS. | Soda scassevsensctesevarinpncmes eee 
ETE si hok ooevheats on cockess 1.13) Water 555. Ssecccssvuaevesbaves 3.30 


Slate has been used for roofing during many centu- 
ries, and it is said that some of the old castles of 
North Wales—such as Carnarvon and Conway—were 
covered with this material. And no doubt the better 
class of houses, situated in the neighborhood of slate 
beds, would be roofed with slates obtained by rough 
surface digging, or from blocks exposed by mountain 
streams and split by the action of the weather, long 
before regular quarrying operations commenced. The 
Delabole quarries of Cornwall had acquired consider- 
able importance as far back as the 16th century, and 
some of the Welsh slate quarries are very old, as are 
those of Angers in France. But the slate industry 
belongs mainly to the present century and latter 
part of the 18th; and since the opening up of the 
country by sea and land communications the progress 
and development of slate quarries have been great and 
rapid. The largest and most valuable quarries of 
North Wales are worked in the Cambrian and Lower 
Silurian beds, those of Llanberis and Penrhyn being 
worked in the former, and the Festiniog quarries in 
the latter. Important quarries are worked in Cum- 
berland (Lower Silurian), Westmoreland and Lanca- 
shire (Upper Silurian), and also in Devon and Corn- 
wall (Devonian and Carboniferous), the lake districts 
being specially noted for their rich green slates. Some 
of the western and midland districts of Scotland— 
mainly Argyleshire, Dumbartonshire and Perthshire 
—produce very strong and durable slates (Lower 
Silurian and Cambrian), the largest and most impor- 
tant quarries being at Ballachulish in Argyllshire, 
where 15,000 tons are annually made. The Scotch 
slates are chiefly blue in color, but thin beds of green 
are found in some of the central districts. 

Slate is now almost universally used for roofing 
houses and buildings of every description, and for 
such purposes it is unequalled, the better sorts pos- 
sessing all the qualities necessary for protection against 
wind, rain and storm. The finer varieties are made 
into writing slates, and in districts where cross-cleav- 
age exists slate pencils are made. Slabs are also man- 
ufactured, and, being readily cut, planed, dressed and 
enamelled, are used for chimney pieces, billiard tables, 
wall linings, cisterns, paving, tombstones, ridge rolls 
and various other architectural and industrial purposes. 


Slate rocks are quarried both above ground and below 
ground, according as they lie near to or distant from the 
surface. When they are near the surface, and their dip 
corresponds with the slope of the ground, they are in the 
most favorable position, and are worked in terraces or gal- 
leries formed along the strike of the beds and having a 
height of about 50 feet. The galleries are generally carried 
on in sections of ten yards, worked across the beds, and 
may rise to any height or be sunk below the surrounding 
level by excavations. When the rock is much removed 
from the surface, or inconveniently situated for open work- 
ings, it is quarried in underground chambers reached by 
levels driven throngh the intervening mass and across or 
along the beds. Or it may be necessary to sink shafts, as 
in coal-pits, before the rock is arrived at, but the cost of 


1 Building and Ornamental 


Stones of Great Britain and Forei 
Countries, 1872, vo reign 


|ing, performing their work in a sitting posture, 


SLAUGHTER HOUSE. 


doing so forms a serious drawback. Inclines, wagons, 
tramways and other machinery are employed in slate 
quarries as in other quarries, to suit the special cireum- 
stances and position of the operations, and need not be 
detailed. 

The sections of a gallery are generally worked by 
crews of six men, who undertake to perform all operations 
of quarrying, splitting and dressing at fixed rates. The 
rock is bored by jumper drills directed and turned by the 
hand and driven by hammers. When the bore is short and 
of small diameter one man can do the work, holding the 
jumper with one hand and using the hammer with the 
other. But when a large mass of rock has to be thrown 
down a bore 4 to 6 feet deep and a diameter of 2 to 3 inches 
is required and three men are employed—one to guide and 
turn the jumper and two to drive it with heavy hammers, 
Bores of intermediate size are made by two men, one hold- 
ing and the other driving the drill. When the boring has 
to be done on a steep face a staging is fixed to the rock or 
suspended from the top by means of ropes. The explosive 
generally used is rock-blasting powder, being the most 
suitable for the heaving force required to throw out or 
detach masses of rock without much splintering, which 
would destroy the blocks for slate making. Advantage is 
taken of the natural cuts or joints in blasting, as the rock 
is readily thrown or worked off these. From the mass 
thrown out by the blast, or loosened so as readily to come 
away by the use of crowbars, the men carefully select and 
sort all good blocks and send them in wagons to the slate 
huts to be split and dressed into slates. Two men are em- 
ployed at this operation—one splitting and the other dress- 
The 
splitter places a block on end between his knees, and with 
chisel and mallet splits it into as many plates as possible of 
the usual thickness for roofing purposes—namely, quarter 
of an inch more or less, according to the size and strength 
required. These plates are then placed horizontally by the 
dresser on a vertical iron “stand,” and cut with a sharp knife 
into slates of various sizes suitable for the market (from 30 
in, x 16 in. to10 in. x 6in.). Certain sizes are designated 
by names from the peerage, such as princesses (24 in. x 14 
in.), duchesses (24 x 12), marchionesses (22 x 11), countesses 
(20 x 10), viscountesses (18 x 9), ladies (16 x 10), ete. In 
every slate rock there is a large amount of waste or bad 
rock, which is thrown away as rubbish—the proportion of 
good to bad varying from one in twelve to one in thirty. 
Attempts are being made at present to have this waste 
material manufactured into some arficle of industrial value, 
and as it consists chiefly of silica and alumina, these 
attempts should prove successful. 

The slate industry of the British Isles is now of very 
considerable importance, that of North Wales in particular 
being immense. According to the census of 1881 the num- 
ber of slate quarriers in the United Kingdom amounted to 
15,765, while over half a million tons of slates and slabs are 
produced annually, the value of which may be estimated at 
or over £1,250,000 [$6,075,000]. The number of slates ex- 
ported in 1884 exceeded 49 millions, the declared value being 
£251,824 [$1,223,864.64], of which over 35 millions went to 
Germany, valued at £163,321 [$793,740.06], over 5? millions 
to Australasia, valued at £37,474 [$182,123.64], and over 3 
millions to Denmark, valued at £34,304 [$166,717.44]. 

Good slate beds are also worked in the south of Ireland, 
particularly in the counties of Wicklow, Tippe , Cork, 
and Kerry (Lower Silurian, Devonian and Carboniferous). 
On the continent of Europe slate rock is worked in Devonian 
and other formations—in France (Lower Silurian and De- 
vonian), Belgium, Sweden, Norway, Germany, Austria and 
Italy (Oolitic). In North America immense slate beds ex- 
tend from Newfoundland westwards to the Great Lakes and 
southwestwards to Arkansas (U. S.); and slate quarries are 
successfully worked in Newfoundland, Canada and in the 
States of Maine, Vermont, Massachusetts, New York, Penn- 
sylvania, ete. Writing and roofing slates and slabs of every 
variety of size and color are manufactured in these; but 
none of the quarries have hitherto reached the immense 
developments of the principal ones in North Wales. And 
yet, with characteristic enterprise, roofing slates have been 
within recent years imported to Great Britain from New- 
foundland and the United States. (D. ©.) 

Lae She, 
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SLAVERY: 


T appears to be true that, in the words of Dunoyer, | of the other, and thus co-operating, without competi- 


the economic régime of every society which has tion or conflict, towards a common public end. 


In 


recently become sedentary is founded on the slavery | modern slavery, on the other hand, where the occu- 


of the industrial professions. 


In the hunter period | pations of, both parties were industrial, the existence 


the savage warrior does not enslave his vanquished | of a servile class, instead of rendering the citizens 
. > . oo > . ° : r 4 

enemy, but slays him ; the women of a conquered tribe | disposable for social service in a different field, only 

guaranteed for some of them the possibility of self- 


he may, however, carry off and appropriate as wives or 
as servants, for in this period domestie labor falls 
almost altogether on their sex. In the pastoral stage 
slaves will be captured only to be sold, with the excep- 
tion of a few who may be required for the care of flocks 
or the small amount of cultivation which is then under- 
taken. It is in proportion as a sedentary life prevails, 
and agricultural exploitation is practiced on a larger 


scale, whilst warlike habits continue to exist, that the | 


labor of slaves is increasingly introduced to provide 


food for the master, and at the same time save him | 


from irksome toil. Of this stage in the social move- 
ment slavery seems to have been, as we have said, a 
universal and inevitable accompaniment. 

But wherever theocratic organizations established 
themselves slavery in the ordinary sense did not become 
a vital element in the social system. The members of 
the lowest class were not in a state of individual sub- 
jection : the entire caste to which they belonged was 
collectively subject. It is in the communjties in which 
the military order obtained ascendency over the sacer- 
dotal, and which were directly organized for war, that 
slavery (as the word is commonly understood) had its 
really natural and appropriate place. And, as war 
performed an indispensable function in human history, 
our just horror for some aspects of slavery must not 
prevent us from recognizing that institution as a neces- 
sary step in social progress. It is not merely that in 
its first establishment slavery was an immense advance 
by substituting for the immolation of captives, often 
accompanied by cannibalism, their permanent occupa- 
tion in labor for the benefit of the victor. This 
advantage, recalled by an old though erroneous’ ety- 
mology. is generally acknowledged. But it is not so 
well understood that slavery discharged important 
offices in the later social evolution—first, by enabling 
military action to prevail with the degree of intensity 


and continuity requisite for the system of incorporation | 


by conquest which was its final destination; and, sec- 
ondly, by forcing the captives, who with their descend- 
ants came to form the majority of the population in 
the conquering community, toan industrial life, in spite 
of the antipathy to regular and sustained labor which 
is deeply rooted in human nature, especially in the 
earlier stages of the social movement, when insouciance 
is so common a trait, and irresponsibility is hailed as a 
welcome relief. With respect to the latter considera- 
tion, it is enough to say that nowhere has productive 
industry developed itself in the form of voluntary 


effort ; in every country of which we have any knowl- | 


edge it was imposed by the strong upon the weak, and 

was wrought into the habits of the people only by the 
stern discipline of constraint. From the former point 
of view the freeman, then essentially a warrior, and the 


cising different and complementary functions—each 
necessary to the maintenance and furthering the activity 


1 [See tapas for article on AMERICAN SLAVERY, by Fred- 
Douglass.—AM. ED,] 
2 Servus is not cognate with servare, as has often been supposed H 
it is really related to the Homeric cipepos and the verb eipw, with 
which the Latin sero is to be connected. It may be here men- 
tioned that s/ave was originally a national name ; it meant a man 
of Slavonic race captured and made a bondman to the Germans. 
“From the Euxine to the Adriatic, in the state of —— a ew 
and, an e 


to that of servitude” (Gib- 
istorian alludes to the deri- 
glory. See Skeat's Etym. 


slave were mutual auxiliaries, simultaneously exer- | 


indulgent ease, whilst it imposed on others the neces- 
sity of indigent idleness. 

It was in the Roman state that military action—in 
Greece often purposeless and, except in the resistance 
to Persia, on the whole fruitless—worked out the social 
mission which formed its true justification. Hence at 
Rome slavery also most properly found its place, so 
long as that mission was in progress of accomplishment. 
As soon as the march of conquest had reached its nat- 
ural limit, slavery began to be modified ; and when the 
empire was divided into the several states which had 
grown up under it, and the system of defence character- 
istic of the Middle Ages was substituted for the aggres- 
sive system of antiquity, slavery gradually disappeared, 
and was replaced by serfdom, which again, with the rise 
of modern industrial life, gave way to personal freedom. 

We have so far dealt with the political results of 
ancient slavery, and have found it to have been in cer- 
tain respects not only useful but indispensable. When 
we consider its moral effects, whilst endeavoring to the 
utmost to avoid exaggeration, we must yet pronounce 
its influence to have been profoundly detrimental. In 
its action on the slave it marred in a great measure the 
happy effects of habitual industry by preventing the 
development of the sense of human dignity which lies 
at the foundation of morals, whilst the culture of his 
ideas and sentiments was in most cases entirely neg- 
lected, and the spontaneous education arising from 
the normal family relations was too often altogether 
denied him. On the morality of the masters—whether 
personal, domestic, or social—the effects of the institu- 
tion were disastrous. The habit of absolute rule, 
always dangerous to our nature, was peculiarly cor- 
rupting when it penetrated every department of daily 
life, and when no external interference checked indi- 
vidual caprice in its action on the feelings and for- 
tunes of inferiors. It tended to destroy the power of 
self-command, and exposed the master to the banetiul 
influences of flattery. As regards domestic morality, 
the system offered constant facilities for libertinism, 
and tended to subvert domestic peace by compromising 


the just dignity and ruining the happiness of the wife. 


The sons of the family were famiharized with vice, 
and the general tone of feeling of the younger genera- 
tion was lowered by their intimate association with a 
despised and degraded class. _ On_ social morality, 

roperly so-called, the habits of cruelty, or at least a 
foes engendered by the relation, had a powerfu 
reaction. ume observes on ‘‘the little humanity 
commonly observed in persons accustomed from their 
infaney to exercise so great authority over their fellow-- 
creatures and to trample upon human nature. . 
Nor,” he adds, ‘‘ean a more probable reason be as- 
signed for the severe, I might say, barbarous manners of 
ancient times than the practice of domestic slavery, by 
which every man of rank was rendered a petty tyrant, 
and educated amidst the flattery, submission, and low 
debasement of his slaves.’”’ These deplorable results 
were, of course, not universally produced; there were 
admirable exceptions both amongst masters and 
amongst slaves—instances of benevolent protection on 
the one side and of unselfish devotion on the other, 
which did honor to human nature; but the evil effects 
without doubt greatly preponderated. 

We proceed to a closer study of the institution of 
slavery as it existed in the Greek and Roman societies 
respectively. 


‘ 
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We find it already fully established in the Homeric period. 
The prisoners taken in war are retained as 
slaves, or sold (J/., xxiv. 752) or held at ransom 
(1L., vi. 427) by the captor. Sometimes the men 
of a conquered town or district are slain and the women 
carried off (Od.,ix. 40). Not unfrequently free 
persons were kidnapped by pirates and sold in 
other regions, like Eumeeus in the Odyssey. The 
stave might thus be by birth of equal rank with 
his master, who knew that the same fate might befall him- 
self or some of the members of his family. The institution 
does not present itself in a very harsh form in Homer, 
especially if we consider (as Grote suggests) that “ all classes 
were much on a level in taste, sentiment, and instraction.” 
The male slaves were employed in the tillage of the land 
and the tending of cattle, and the females in domestic work 
and household manufactures. The principal slaves often 
enjoyed the confidence of their masters and had important 
duties intrusted to them; and, after lengthened and meri- 
torious service, were put in possession of a house and prop- 
erty of their own (Od., xiv. 64). Grote’s idea that the 
women slaves were in a more pitiable condition than the 
males does not seem justified, except perhaps in the case of 
the aletrides, who turned the household mills which ground 
the flour consumed in the family, and who were sometimes 
overworked by unfeeling masters (Od., xx. 110-119). Part 
of the agricultural work was sometimes done by poor hired 
freemen (thetes), who are spoken of as a wretched class (Od., 
xi., 490), and were perhaps employed almost exclusively by 
the smaller landholders. Having no powerful protector to 
whom they could look up, and depending on casual jobs, 
they were probably in a less desirable position than the 
average slave. Homer conceives the lot of the latter as a 
bitter one (Od, viii. 528; Il., xix. 302); but it must be re- 
membered that the element of change from a former. ele- 
vated position usually enters into his descriptions. He 
marks in a celebrated couplet his sense of the moral deteri- 
oration commonly wrought by the condition of slavery (0Od., 
Xvii. 322). 

It is, however, in historic Greece, where we have ample 
documentary information, that it is most im- 
portant to study the system of slavery,—and 
especially at Athens, where the principal work 


GREECE. 


Heroic 
times, 


Historie 
period. 


of Greek civilization found its accomplishment. | 


The case of Sparta, in some respects peculiar, must be separ- 
ately considered. : 

The sources of slavery in Greece were: 1. Birth, the con- 
dition being hereditary. This was not an abun- 
dant source, women slaves being less numerous 
than men, and wise masters making the union 
of the sexes rather a reward of good service 
than a matter of speculation (Xen., (con., ix. 5). It was in 
general cheaper to buy a slave than to rear one to theage 
of labor. 2. Sale of children by their free parents, which 
was tolerated, except in Attica, or their exposure, which 
was permitted, except at Thebes. The consequence of the 
latter was sometimes to subject them to a servitude worse 
than death, as is seen in the plays of Plautus and Terence, 
which, as is well known, depict Greek, not Roman, manners. 
Freemen, through indigence, sometimes sold themselves, and 
at Athens, up to the time of Solon, an insolvent delttor be- 
came the slave of his creditor. 3. Capture in war. Not 
only Asiaties and Thracians thus became slaves, but in the 
many wars between Grecian states, continental or colonial, 
Greeks were reduced to slavery by men of their own race. 
Thus Spartans were slaves at Tegea, and Gelon sold out of 
their country the. commonalty of Hyblean Megara. At 
Platza, at Scione, in Melos, the men were massacred or de- 
ported, the women enslaved. Athenians were sold at Samos, 
and in Sicily after the failure of the expedition. In the 
struggle of parties at Corcyra, each faction, when triumphant, 
condemned the other to massacre or slavery. Callicratidas 
pronounced against the enslavement of Greeks by Greeks, 
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slavery. 


but violated his own principle, to which, however, Epamin-' 


ondas and Pelopidas appear to have been faithful. Philip 
sold his Olynthian captives, and, after Thebes was taken by 
Alexander, 30,000 women and children are said to have been 
sold. 4, Piracy and kidnapping. The descents of pirates 
on the coasts were a perpetual source of danger; the pirate 
was a gainer either by the sale or by the redemption of his 
captives. If ransomed, the victim became by Athenian law 
the slave of his redeemer till he paid in money or labor the 
price which had been given for him. Kidnappers (andra- 
podiste) carried off children even in cities, and reared them 
as slaves. Whether from hostile forays or from piracy, any 
Greek was exposed to the risk of enslavement; it was a 
sword of Damocles suspended overall heads. 5. Commerce. 
Besides the sale of slaves which took place as a result of the 
capture of cities or other military operations, there was a 
systematic slave trade. Syria, Pontus, Lydia, Galatia, and 
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above all Thrace were sources of supply. Egypt and Ethiopia 
also furnished a certain number, and Italy a few. Of 
foreigners, the Asiatics bore the greatest value, as most 
amenable to command, and most versed in the arts of luxu- 
rious refinement. But Greeks were highest of all in esteem, 
and they were much sought for foreign sale. Greece proper 
and Ioniasupplied the petty Eastern princes with courtesans 
and female musicians and dancers. Athens was an important 
slave-market, and the state profited by a tax on the sales; 
but the principal marts were those of Cyprus, Samos, 
Ephesus, and especially Chios. 

The slaves were employed either in domestic service—as 
household managers, attendants, or personal 


escorts—or in work of other kinds, agricultural ae 
or urban. In early Attica, and even down to slaves. 


the time of Pericles, the landowners lived in 
thecountry. The Peloponnesian War introduced achange ; 
and after that time the proprietors resided at Athens, and 
the cultivation was in the hands of slaves. In manufactures 
and commerce, also, servile gradually displaced free labor. 
Speculators either directly employed slaves as artisans or 
commercial and banking agents, or hired them out, some- 
times for work in mines or factories, sometimes for service 
in private houses, as cooks, flute-players, ete., or for viler 
uses. -There were also public slaves; of these some belonged 
to temples, to which they were presented as offerings, 
amongst them being the courtesans who acted as hierodules 
at Corinth and at Eryx in Sicily ; others were appropriated 
to the service of the magistrates or to public works ; there 
were at Athens 1200 Scythian archers for the police of the 
city; slaves served, too, in the fleets, and were employed in 
the armies,—commonly as workmen, and exceptionally as 
soldiers. 

The number of slaves in Greece, or even at Athens, can 
scarcely be determined with any tolerable ap- 
proach to certainty. It is stated by Athenreus 
(vi. 20), on the authority of Ctesicles, that the 
census of Demetrius Phalereus gave for Athens 21,000 citi- 
zens, 10,000 metics (resident foreigners), and 400,000 slaves. 
It is also stated by the same author that Corinth had 
possessed 460,000 slaves and ASgina 470,000. Hume, in his 
Essay “On the Populousness of Ancient Nations,” main- 
tained that the assertion of Athenzus respecting Athens is 
quite incredible,—that the number of Athenian slaves “ is 
at least augmented by a whole cipher, and ought not to be 
regarded as more than 40,000.” Boeckh and Letronne have 
since made the question the subject of fresh studies. The 
former has fixed the number of Attic slaves at about 365,000, 
the latter at 100,000 or 120,000. M. Wallon has revised the 
labors of these scholars, and adduced further considerations 
of his own.! He estimates the number of slayes employed 
in all Attica in domestic service at 40,000; in agriculture at 
35,000; in the mines at 10,000; in manufactures and com- 
merce at 90,000. To these must be added, for old people and 
children under twelve years of age, 6000 and 20,000 respeec- 
tively, and also the public slaves, of whom, as we have said, 
1200 were Scythian archers. He thus arrives at the con- 
clusion that the servile population of Attica was comprised 
between the limits of 188,000 and 203,000 souls, the free 
population being about 67,000, and the metics amounting to 
40,000, The slaves thus bore to the free native population 
the ratio of 3to 1. The numbers given by Athenzus for 
Corinth and A&gina, though accepted by Boeckh, appear to 
be excessive, and are rejected by Clinton and by M. Wallon; 
the true numbers were no doubt large, but we have no means 
of determining them even approximately. Next after these 
cities in the magnitude of their slave population came, on 
the mainland, Megara, and, amongst the insular states, Chios 
and Rhodes. Miletus, Phocea, Tarentum, Sybaris, and 
Cyrene also had numerous bodies of slaves. Pg 

The condition of slaves at Athens was not in general a 
wretched one. Demosthenes (In Mid., p. 530) : 
says that, if the barbarians from whom the Condi 
slaves were bought were informed of the mild ’ 
treatment they received, they would entertain a great esteem 
for the Athenians. Plautus in more than one p a 


cense, 
as must be surprising to a Roman audience. The slave was 
introduced with certain custemary rites into his | ‘ 
the family ; he was in practice, though not by law, 
to accumulate a private fund of his own; his me 
also recognized by.custom; though in general exclu 
sacred ceremonies and public sacrifices, slaves were 
sible to religious associations of a private kind; 
were some popular festivals in which they were 
to participate ; they had even special ones for the 
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1 Dr. W. Richter (Die Sklaverei im Griechi 
maintains the correctness of the statement in 
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both at Athens and in other Greek centres. Their remains | 
were deposited in the family tomb of their master, who some- 
times erected monuments in testimony of his affection 
and regret. They often lived on terms of intimacy either 
with the head of the house or its younger members; but it 
is to be feared that too often this intimacy was founded, not | 
on mutual respect, as in the heroic example of Ulysses and 
Eumezeus, but on insolent self-assertion on the one side and 
a spirit of unworthy compliance on the other, the latter 
having its raison d’étre in degrading services rendered 
by the slave. Aristophanes and Plautus show us how 
often resort was had to the discipline of the lash even in 
the case of domestic slaves. Those employed in work- 
shops, whose overseers were themselves most commonly of 
servile status, had probably a harder lot than domestics; 
and the agricultural laborers were not unfrequently 
chained and treated much in the same way as beasts of 
burden. The displeasure of the master sometimes dis- 
missed his domestics to the more oppressive labors of the 
mill or the mine. A refuge from cruel treatment was 
afforded by the temples and altars of the gods and by the 
sacred groves. Nor did Athenian law leave the slave 
without protection. He had, as Demosthenes boasts, an | 
action for outrage like a freeman, and his death at the 
hand of a stranger was avenged like that of a citizen (Eu- 
rip., Hee., 288), whilst, if caused by his master’s violence, | 
it had to be atoned for by exile and religious expiation. 
Even when the slave had killed his master, the relatives 
of the house could not themselves inflict punishment; 
they were obliged to hand him over to the magistrate to | 
be dealt with by legal process. The slave who had just. 
grounds of complaint against his master could demand to 
be sold; when he alleged his right to liberty the law | 
granted him a defender and the sanctuaries offered him an 
asylum till judgment should be given. Securities were 
taken against the revolt of slaves by not associating those | 
of the same nationality and language; they were some-) 
times fettered to prevent flight, and, after a first attempt | 
at escape, branded to facilitate their recovery. There’ 
were treaties between states for the extradition of fugi- 
tives, and contracts of mutual assurance between individ- 
uals against their loss by flight. Their inclination to take 
advantage of opportunities for this purpose is shown by the 
number that escaped from Athens to join the Spartans 
when occupying Decelea. There were formidable revolts 
at the mines of Laurium, and more than once in Chios. 
The evidence of slaves—women as well as men—was often, 
with the consent of their masters, taken by torture; and 
that method is generally commended by the orators as a> 
sure means of arriving at the truth, though sometimes, 
when it suits their immediate object, they take a different. 
tone. The several forms of the question are enumerated | 
in the Frogs of Aristophanes. If the slave was mutilated 
or seriously injured in the process, compensation was made, 
not to him, but to his master, by the person who had de- | 
manded the use of torture. 
The slave could purchase his liberty with his peculium | 
by agreement with his master. He could be 
Emancipa- liberated by will, or during his master’s life, 
tion. by proclamation in the theatre, the law courts, 
or other public places, or by having his name 
inseribed in the public registers, or, in the later age of 
Greece, by sale or donation to certain temples—an act 
which did not make the slave a hierodule, but a freeman, 
Conditions were sometimes attached to emancipation, as of 
remaining for life or a definite time with the former master, | 


; or another person named by him, or of performing some — 
special service; payments or rights of succession to prop-- 
: erty might also be reserved. By manumission the Athenian 


slave became in relation to the state a metic, in relation to | 
his master a client. He was thus in an intermediate con- | 
dition between slavery and complete freedom. If the freed-_ 
man violated his duties to his patron he was subject to an 
action at law, and if the decision were against him he was 
again reduced to slavery. He became a full member of the 
state only, as in the case of foreigners, by a vote in an as- 
sembly of six thousand citizens; and even this vote might | 
be set aside by a graphe paranomén. Slaves who had ren- 
‘dered eminent services to the public, as those who fought 
at Arginuse and at Cheronea, were at once admitted to 
‘the status of citizens in the class of (so-called) Plateeans. 
But it would appear that even in their case some civic 
rights were reserved and accorded only to their children 
ya female citizen. The number of freedmen at Athens 
seems never to have been great. 
It is well known that Aristotle held slavery to be neces- 
y and natural, and, under just conditions, beneficial to 
parties in the relation—views which were correct 
h from the political side, regard being had to the con- 
orary social state. His practical motto, if he is the 
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author of the Economics attributed to him, is—‘ no outrage, 
and no familiarity.” There ought, he says, to 


be held out to the slave the hope of liberty as acone 
the reward of hisservice. Plato condemned the Aahed 


practice, which the theory of Aristotle also by 
implication sets aside as inadmissible, of Greeks having 
Greeks for slaves. In the Laws he accepts the institution as 
a necessary though embarrassing one, and recommends for 
the safety of the masters that natives of different countries 
should be mixed and that they should all be well treated. 
But, whilst condemning harshness towards them, he en- 
courages the feeling of contempt for them as a class. 
Xenophon also, in urging a mild treatment of them, seems 
to have in view, not their own well-being, but the security 
of the masters. The later moral schools of Greece scarcely 
at all concern themselves with the institution. The Epi- 
curean had no seruple about the servitude of those whose 
labors contributed to his own indulgence and tranquillity ; 
he would at most cultivate an easy temper in his dealings - 
with them. The Stoic regarded the condition of freedom 
or slavery as an external accident, indifferent in the eye 
of wisdom; to him it was irrational to see in liberty a 
ground of pride or in slavery a subject of complaint; from 
intolerable indignity suicide was an ever-open means of 
escape. The poets—especially the authors of the New 
Comedy—strongly inculeate humanity and insist on the 
fundamental equality of the slave. The celebrated “ homo 
sum” is a translation from Alexis, and the spirit of it 
breathes in many passages of the Greek drama. A frag- 
ment of Philemon declares, as if in reply to Aristotle, that 
not nature, but fortune, makes the slave. Euripides, as 
might be expected from his humanitarian cast of sentiment 
and the “ premature modernism” which has been remarked 
in him, rises above the ordinary feelings of his time in re- 
gard to the slaves. As Mr. Paley says, he loves * to record 
their fidelity to their masters, their sympathy in the trials 
of life, their gratitude for kindness and considerate treat- 
ment, and their pride in bearing the character of honorable 
men. ... He allows them to reason, to advise, to suggest ; 
and he even makes them philosophize on the follies and the 
indiseretions of their superiors” (compare Med., 54; Orest., 
869; Hel., 728; Ion, 854; Frag. Melan., 506; Phrix., 823). 
But we are not to suppose that even he, latitudinarian and 
innovator as he was, could have conceived the possibility 
of abolishing an institution so deeply rooted in the social 
conditions, as well as in the ideas, of his time. 

The case of the Helots of Laconia was different from 
that of the slaves in most Grecian communities. 
The origin of this class is disputed, and we The Helots. 


‘cannot here enter into the controversy. They 


were regarded as the property of the state, which gave 
their services to individuals, but kept in its own hands the 
power of emancipating them. The domestic servants of 
the Spartans were all Helots, and they waited on their 
masters at the syssitia or public meal. But they were in 
the main serfs, living in small country villages or in de- 
tached farms, cultivating the lands of the Spartan proprie- 
tors and paying to those proprietors a proportion of the 
produce which could not be increased. They enjoyed their 
homes, wives, and families, could acquire property, were 
not to be sold out of the country, and perhaps could not be 
sold at all. They were, doubtless, employed in publie 
works; in war they commonly acted as light-armed troops 
attending on the Spartan or Pericecic hoplites, but in par- 
ticular emergencies themselves served as hoplites (Thueyd., 
iv. 80). They were sometimes rewarded for good service 
by emancipation, which, however, did not make them 
Perieci, but introduced them into a special class known as 
neodamodeis, The condition of the Helot does not seem to 
have been economically onerous; but his consciousness of 
Grecian lineage, which Grote regards as an alleviation of - 
his lot, must surely have been one of its bitterest elements, 
whilst it constantly kept alive the fear and consequent 
hatred of his Spartan masters and made the relation be- 
tween the two classes less natural than that of the ordinary 
Greek masters with slaves of foreign and less civilized 
races. By the ruling powers of Sparta the Helots were 


never trusted, and in one memorable case some two thou- 


sand of them, selected for special military merit, were mas- 
sacred in secret (Thueyd., iv. 80). According to Plutarch, 
whose statement, however, has not always been credited, 
the ephors declared war against the Helots every year, and 
there was a practice known as the krypteia, of detailing a 
number of young Spartan citizens for the purpose of assas- 
sinating such of them as were considered formidable. 
Wallon estimates the number of the Helots at 220,000, 
that of the Spartans being 32,000. The Peneste in Thes- 
saly and the Clarote in Crete seem to have occupied 
a position somewhat similar to that of the Helots in 
Laconia. 
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We have already observed that the Roman system 
of life was that in which slavery had its 


ROME. ° °,° 
? most natural and relatively legitimate 


“papel and accordingly it was at Rome that, as Blair | 
1 


as remarked, the institution was more than anywhere 
else ‘‘extended in its operations and methodized in its 
details.’’ Not only on this ground is it especially de- 
serving of our study, but because out of the slave- 
class, as it was organized by the Romans in the coun- 


tries subject to the empire, the modern proletariate | 


has been historically evolved. 
We wust distinguish from the later slavery at Rome 


what Mommsen calls “the old, in some meas- | 


ure innocent,” slavery, under which the farmer 
tilled the land along with his slave. or, if he 
possessed more land than he could manage, placed the slave 
—either as a steward or as a sort of lessee obliged to ren- 
der up a portion of the produce—over a detached farm. 
Though slaves were obtained by the early victories of 
Rome over her Italian neighbors, no large number was 
employed on the small holdings of those periods. But the 
extension of properties in the hands of the patricians, and 
the continual absences of citizens required by the expand- 
ing system of conquest, necessarily brought with them a 
demand for slave labor, which was increasingly supplied 
by captives taken in war. Of the number furnished from 
this source a few particulars from the time of the mature 
republic and the first century of the empire will give some 
idea, In Epirus, after the victories of ASmilius Paullus, 
150,000 captives were sold. The prisoners at Aqui Sextize 
and Vercelle were 90,000 Teutons and 60,000 Cimbri. 
Cesar sold on a single occasion in Gaul 63,000 captives ; 
Augustus made 44,000 prisoners in the country of the Sa- 
lassi; after immense numbers had perished by famine and 
hardship and in the combats of the arena, 97,000 slaves 
were acquired by the Jewish war. But slavery, as Hume 
has shown, is unfavorable to population, and even the wars 
of Rome were insufficient to maintain the supply. Hence 
a regular commerce in slaves was established, which was 
based on the “systematically prosecuted hunting of man” 
and indicated an entire perversion of the primitive institu- 
tion, which was essentially connected with conquest. The 
pirates sold great numbers of slaves at Delos, where was the 
chief market for this kind of wares ; and these sales went on 
as really, though more obscurely, after the successful expe- 
dition of Pompey. There was a regular importation at 
Rome of slaves, brought to some extent from Africa, Spain, 
and Gaul, but chiefly from Asiatic countries—Bithynia, 
Galatia, Cappadocia, and Syria. 
one-eighth for eunuchs, one-fortieth for others—was paid 
on their import or export, and a duty of 2 or 4 per cent. on 
their sale. 

There were other sources from which slavery was ali- 
mented, though of course in a much less degree, Certain 
offences reduced the guilty persons to slavery (servi pene), 
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and they were employed in public work in the quarries or | 


the mines. Originally, a father could sell his children. A 
creditor could hold his insolyent debtor as a slave, or sell him 
out of the city (trans Tiberim). The enslavement of debtors, 
overwhelmed with usury in consequence of losses by hostile 
raids, or their own absence on military service, led to the 
revolt of the Mons Sacer (493 B.c.). The Peetelian law 
(326 B.C.) restricted the creditor’s lien (by virtue of a nexum) 


to the goods of his debtor, and enacted that for the future | 
no debtor should be put in chains; but we hear of debtors _ 


addicti to their creditors by the tribunals long after—even 
in the time of the Punie Wars. 

There were servi publici as well as privati. The service 

of the magistrates was at first in the hands of 

Employ- freemen; but the lower offices, as of couriers, 

ments. 

temples, were afterwards filled by slaves. The 


execution of public works also came to be largely committed | 
to them,—-as the construction of roads, the cleansing of the. 


sewers, and the maintenance of the aqueducts. Both kinds 
of functions were discharged by slaves, not only at Rome, 


but in the rural and provincial municipalities. The slaves | 


of a private Roman were divided between the familia rustica 
and the familia urbana. At the head of the familia rustica 


was the villicus, himself a slave, with the wife who was. 


given him, at once to aid him and to bind him to his duties. 


Under him were the several groups employed in the dif-| 


ferent branches of the exploitation and the care of the 
cattle and flocks, as well as those who kept or prepared the 
food, clothing, and tools of the whole staff and those who 
attended on the master in the various species of rural sports. 
A slave prison (ergastulum) was part of such an establish- 
ment, and there were slaves whose office it was to punish 


A portorium—apparently | 


servants of the law courts, of prisons, and of 
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| the offences of their fellows. To the familia urbana belonged 
| those who discharged the duties of domestic attendance, 
the service of the toilet, of the bath, of the table, of the 
| kitchen, besides the entertainment of the master and his 
| guests, by dancing, singing, and other arts. There were, 
besides, the slaves who accompanied the master and mis- 
tress out of doors, and who were chosen for their beauty 
and grace as guards of honor, for their strength as chairmen 
or porters, or for their readiness and address in remember- 
ing names, delivering messages of courtesy, and the like. 
There were also attached to a great household physicians, 
artists, secretaries, librarians, copyists, preparers of parch- 
ment, as well as pedagogues and preceptors of different 
kinds,—readers, grammarians, men of letters, and even 
philosophers,—all of servile condition, besides accountants, 
| managers, and agents for the transaction of business, Ac- 
tors, comic and tragic, pantomimi, and the performers of the 
circus were commonly slaves, as were also the gladiators. 
These last were chosen from the most warlike races—as the 
Samnites, Gauls, and Thracians. Familie# of gladiators were 
kept by private speculators, who hired them out; they were 
sometimes owned by men of high rank. 

As to the numbers of slaves belonging to individual mas- 
ters, though we have no distinct general state- 
ment in the Roman writers, several special 
examples and other indirect indications serve 
to show that the wealthier men possessed very large familiz. 
This may be inferred from the columbaria of the house of 
Livia and of other great houses. Vettius armed four hun- 
dred of his own slaves when he entered on the revolt which 
was a prelude to the Second Servile War. The slaves of 
Pedanius Secundus, who, in spite of a threatened outbreak 
|of the indignant populace, were all put to death because 
they had been under their master’s roof when he was mur- 
dered, were four hundred in number. Pliny tell us that 
| Cecilius, a freedman of the time of Augustus, left by his 

will as many as 4116. The question as to the total number 
of slaves at Rome or in Italy is a very difficult one, and it 
is not, perhaps, possible to arrive with any degree of cer- 
tainty at an approximate estimate. Gibbon supposes that 
there were in the Roman world in the reign of Claudius at 
least as many slaves as free inhabitants. But Blair seems 
right in believing that this number, though probably cor- 
rect for an earlier period, is much under the truth for the 
lage to which it is assigned. He fixes the proportion of 
| slaves to free men as that of three to one for the time be- 
tween the conquest of Greece (146 B.c.) and the reign of 
| Alexander Severus (222-235 a.p.). The entire number of 
‘slaves in Italy would thus have been, in the reign of Clau- 
_ dius, 20,832,000, that of the free population being 6,944,000. 
By the original Roman law the master was clothed with 
absolute dominion over the slave, extending to 
‘the power of life and death, which is not Laws. 
surprising when we consider the nature of 
the patria potestas. The slave could not property 
of any kind ; whatever he acquired was legally his master’s. 
He was, however, in practice permitted to enjoy and accu- 
mulate chance earnings or savings, or a share of what he 
| produced, under the name of peculium. A master could not 
‘enter into a contract with his slave, nor could he accuse 
|him of theft before the law; for, if the slave took any- 
thing, this was not a subtraction, but only a displacement 
/of property. The union of a male and female slave had 
‘not the legal character of a marriage; it was a cohabitation 
(contubernium) merely, which was tolerated, and might be 
terminated at will by the master; a slave was, therefore, 
not capable of the crime of adultery. Yet general senti- 
ment seems to have given a stronger sanction to this sort 
of connection ; the names of husband and wife are freely 
used in relation to slaves on the stage, and even in the 
laws, and in the language of the tombs. For entering the 
military service or taking on him any state office a slave 
was punished with death. He could not, in general, be ex- 
‘amined as a witness, except by torture. A master, when 
accused, could offer his slaves for the “‘ question,” or demand 
for the same purpose the slaves of another; and, if in the 
latter case they were injured or killed in the process, their 
owner was indemnified. A slave could not accuse his mas- 
ter except of adultery or incest (under the latter name 
being included the violation of sacred things or places) ; 
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accused slave could not invoke the aid of the tribunes. | 
penalties of the law for crime were more severe on g 
slaves than on freemen; “ majores nostri,’ say the le 
“in omni supplicio severius servos quam liberos pun 

| The capital punishment of the freeman was by thee 
the precipice,—of the slave by the axe or the cross. 
lex Cornelia punished the murder of a slave or a fre 
alike; but the master who killed his own slave 
affected by this law. 2. oe 


the case of high treason was afterwards added to these. An 
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Columella, like Xenophon, favors a certain friendliness 
and familiarity in one’s intercourse with his 


Treatment farm slaves. Cato ate and drank the same 
of slaves. coarse victuals as his slaves, and even had the 


Fi children suckled by his wife, that they might 
imbibe a fondness for the family. But that rigid old econo- | 


mist had a strict eye to profit in all his dealings with them. 
He allowed the contubernium of male and female slaves at 
the price of a money payment from their peculium. Colu- 
mella regarded the gains from the births as a sufficient 
motive for encouraging these unions, and thought that 
mothers should be rewarded for their fecundity; Varro, 
too, seems to have taken this view. The immense exten- 
sion of the rural estates (latifundia) made it impossible for 
masters to Know their slaves, even if they were disposed to 
take trouble for the purpose. Effective superintendence, 
even by overseers, became less easy; the use of chains was 
introduced, and these were worn not only in the field dur- 
ing working hours but at night in the ergastulum where 
the laborers slept—a practice which Pliny lamented as a 
disgrace to agriculture. Urban slaves had probably often a 
life as little enviable, especially those who worked at trades 
for speculators. Even in private houses at Rome, so late as 
the time of Ovid, the porter was chained. In the familia 
urbana the favorites of the master had good treatment, and 
might exercise some influence over him which would lead 
to their receiving flattery and gifts from those who sought 
his vote or solicited his support. Doubtless, there was often 
genuine mutual affection; slaves sometimes, as in noted 
instances during the civil wars, showed the noblest spirit 
of devotion to their masters, 
of the household, but were employed outside of it as keepers 


of a shop or boat, chiefs of workshops, or clerks in a mer- | 


cantile business, had the advantage of greater freedom of 


action. The slaves of the leno and the lanista were prob-. 
ably in most cases not only degraded but unhappy. The> 
lighter punishments inflicted by masters were commonly | 


personal chastisement or banishment from the town house 
to rural labor; the severer were employment in the mill 
(pistrinum) or relegation to the mines or quarries. To the 
mines speculators also sent slaves ; they worked half-naked, 
men and women, in chains, under the lash, and guarded by 
soldiers. Vedius Pollio, in the time of Augustus, was said 
to have thrown his slaves, condemned sometimes for trivial 
mistakes or even accidents, to the lampreys in his fishpond. 
Cato advised the agriculturist to sell his old oxen and his 
old slaves, as well as his sick ones; and sick slaves were 
exposed in the island of Asculapius in the Tiber; by a de- 
cree of Claudius slaves so exposed, if they recovered, could 
not be reclaimed by their masters. 


Though the Roman slaves, were not, like the Spartan ! 


Helots, kept obedient by systematic terrorism, their large 


eos 4 | 
numbers were a constant source of solicitude in the later | 


te of the republic and under the early empire. The 
Ww 


under which the slaves of Pedanius were put to death, 


Those who were not inmates | 
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rising under Eunus in 133 B.c. was with some difficulty 
suppressed by Rupilius. Partial revolts in Italy succeeded ; 
and then came the second Sicilian insurrection under 
Trypho and Athenio, which, after a severe struggle, was 
put down by Aquilius. These were followed by the Servile 
War in Italy under Spartacus, which, occurring at an other- 
wise critical period, severely tested the military resources 
of Rome. In the subsequent ciyil conflicts the aid of 
slaves was sought by both parties, even by Marius himself, 
and afterwards by Catiline, though he finally rejected 
their services. Clodius and Milo employed bands of gladia- 
tors in their city riots, and this action on the part of the 
latter was approved by Cicero. In the First Civil War 
they were to be found in both camps, and the murderers 
of Cesar were escorted to the Capitol by gladiators. An- 
tony, Octavius, and Sextus Pompeius employed them in 
the Second Civil War; and it is recorded by Augustus on 
the Monumentum Ancyranum that he gave back to their 
masters for punishment about 30,000 slaves who had ab- 
sconded and borne arms against the state. Under Tiberius, 
at the death of Caligula, and in the reign of Nero there 
were threatening movements of the slaves, In the wars 
from Otho to Vespasian they were employed, as Tacitus 
tells us, even by the most scrupulous generals. 

| Of the moral influences of slavery we have already 


spoken. In the particular case of Rome it can- wane 
{not be doubted that it largely contributed to cere 
the impurities which disgraced private life, as effects. 


|seen in the pages of Juvenal, Martial, and 

| Petronius. It is shocking to observe the tone in which 
Horace, so characterized by geniality and bonhomie, speaks. 
of the subjection of slaves to the brutal passions of their 
masters (Sat., i. 2,116). The hardening effect of the sys- 
tem appears perhaps most strikingly in the barbarous spec- 
tacles of the amphitheatre, in which even women took 
pleasure and joined in condemning the*gladiator who did 
not by his desperate courage satisfy the demands of a san- 
guinary mob. It led, further, to a contempt for industry, 
even agriculture being no longer held in esteem (“ quam 
sit publice accepta et confirmata jam vulgaris existimatio, 
rem rusticam sordidum opus,” Col., i, preef. 20). The ex- 
istence of slavery, degrading free labor while competing 
with freemen for urban employment, multiplied the idle 
and worthless population of Rome, who sought only 
“panem et circenses.” These had to be supported by pub- 
lie distributions, which the emperors found they could not 
discontinue, and by the bounty of patrons, and like the 
“mean whites” of modern America, formed a dangerous 
class, purchasable by selfish ambitions and ready to aid 
in civil disturbances. 

Blair, in comparing the Greek and Roman systems of 
slavery, points with justice to the greater 
facility and frequency of emancipation as the 
| great superiority of the latter. No Roman 
‘slave, he says, “needed to despair of becoming both a free- 
man and a citizen.” Manumission was of two kinds— 
justa or regular, and minus justa. Of manumissio justa there 
were four modes: (1) by adoption, rarely resorted to; (2) 
_by testament, already recognized in the Twelve Tables ; (3) 
| by census, which was of exceptional use, and did not exist 
‘later than the time of Vespasian; and (4) by vindicta, 
which was the usual form. In the last method the master 
‘turned the slave round, with the words “liber esto,” in 
that officer or his lictor at the 


Emanci- 
pation, 


ideas” in this, as in other departments of life became 
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cessive imposition of such conditions, and his restrictions 
were carried further by the later jurists and the imperial 
constitutions. Failing natural heirs of an intestate freed- ) 
man, the master, now patron, succeeded to his property at | 
his death; and he could dispose by will of only half his 
possessions, the patron receiving the other half. Freedmen | 
and their sons were subject to civil disabilities; the third 
generation became ingenui (full citizens). Thus, by a pro- | 
cess of constant infiltration, the slave element tended to 
merge itself in the general popular body; and Scipio 
AEmilianus could reply to the murmurs of a plebeian | 
crowd, “Taceant quibus Italia noverca est; non _efficietis 
ut solutos verear quos alligatos adduxi” (Val. Max., vi. | 
2, 3). 

It was often a pecuniary advantage to the master to lib- 
erate his slave; he obtained a payment which enabled him 
to buy a substitute, and at the same time gained a client. 
This of course presupposes the recognition of the right of 
the slave to his peculium; and the same is implied in 
Cicero’s statement that a diligent slave could in six years | 
purchase his freedom. Augustus set himself against the 
undue multiplication of manumissions, probably consider- 
ing the rapid succession of new citizens a source of social 
instability, and recommended a similar policy to his suc- 
cessor. The lex lia Sentia (about 3 A.D.) forbade manu- 
mission, except in strictly limited cases, by masters under | 
20 years of age or of slaves under 30; and the lex Furia 
Caninia (about 7 A.D.) fixed the proportion of a man’s slaves | 
which he could liberate by testament, and forbade more 
than a hundred being so enfranchised whatever might be 
the number of the familia. Under the empire the freed- 
men rose steadily in influence; they became admissible to 
the rank of equites and to the senate; they-obtained pro- 
vincial governments, and were appointed to offices in the 
imperial household which virtually placed them at the 
head of administrative departments. Pallas and Narcissus 
are familiar types of the unworthy members of this class, 
and there were doubtless many outside of official life who 
exhibited the ostentation and insolence of the parvenu; 
but there were others who were highly deserving of es- 
teem. Freedmen of humbler rank filled the minor offices 
in the administrative service, in the city cohorts, and in 
the army ; and we shall find that they entered largely into 
the trades and professions when free labor began to revive. 
They appeared also in literature; we hear of several his- 
torical and biographical memoirs by freedmen under the 
republic and the early empire; many of them were pro- 
fessors of grammar and the kindred arts, as Tiro, the 
amanuensis of Cicero, and Hyginus, the librarian of Au- 
gustus; and names of a higher order are those of Livius 
Andronicus, Cecilius, Statius, Terence, Publius Syrus, 
Pheedrus, and Epictetus. ‘ 

In the 2d century of the Christian era we find a marked 
change with respect to the institution of 
slavery, both in the region of thought and in 
that of law. Already the principles of reason 
and humanity had been applied to the subject by Seneca 
who, whatever we may think of him as a man, deserves our 
gratitude for the just and liberal sentiments he expressed 
respecting the slaves, who, he says, should be treated as 
“‘humble friends,” and especially for his energetic reproba- 
tion of gladiatorial combats and of the brutality of the 
public who enjoyed those sanguinary shows. But it was in 
the 2d century, as we have said, that “ the victory of moral 


Reforms. 


“decisive. . Dio Chrysostom, the adviser of Trajan, 
is the first Greek writer who has pronounced the principle 
of slavery to be contrary to the law of nature” (Mark Pat- 
tison). And a parallel change is found in the practical 
policy of the state. 
now felt to have reached its normal limits; and the empe-_ 
rors, understanding that, in the future, industrial activity 

must prevail, prepared the abolition of slavery as far as was | 
then possible, by honoring the freedmen, by protecting the | 
slave against his master, and by facilitating manumissions. 
The jurists who, in the absence of a recognized spiritual 
power, provisionally discharged in their own way the office | 
of systematizing practical morals, modified, by means of 

the useful fiction of the jus naturale, the presumptions of 

law and the interpretation of doubtful instruments. 


(* Quod ad jus naturale attinet, omnes homines sequales | 


sunt”—Ulpian. “Servitus est constitutio juris gentium, 
qua quis dominio alieno contra naturam  subjicitur’”’— 
Florentinus.) The general tendency both of the imperial 
constitutions and of the maxims of the legists is in favor 
of liberty. (‘‘Nee ignotum est quod multa contra juris 
rigorem pro libertate sint constituta””—Ulpian.) The prac- 
tices of exposure and sale of children, and of giving them 
in pledge for debt, are forbidden. An edict of Diocletian 
forbade a free man to sell himself. Manstealers or kidnap- 


The military vocation of Rome was | 
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pers (plagiurii) were punished with death. The insolvent 
debtor was withdrawn from the yoke of his creditor. While 
the slave trade was permitted, the atrocious mutilation of 
boys and young men, too often practiced, was punished with 
exile and even with death. In redhibitory actions (for the 
annulment of sales), if a slave were returned to the seller, 
so must also be his parents, brothers, and persone contubernio 
conjuncte. In the interpretation of testaments it was to be 
assumed that members of the same family were not to be 
separated by the division of the succession. The law also 
favored in special cases the security of the peculium, though 
in general principle it still remained the property of the mas- 
ter. The state granted to public slaves the right of bequeath- 


| ing half their possessions; and private persons sometimes 
| permitted similar dispositions even to a greater extent, 


though only within the familia. Hadrian took from masters 
the power of life and death and abolished the subterranean 
prisons. Antoninus Pius punished him who killed his own 


/slave as if be had killed another’s. Already in the time of 


Nero the magistrates had been ordered to receive the slave’s 
complaint of ill-treatment; and the lex Petronia, belonging 
to the same or an earlier period, forbade masters to hand over 


| their slaves to combats with wild beasts. Antoninus directed 


that slaves treated with excessive cruelty, who had taken 
refuge at an altar or imperial image, should be sold; and 
this provision was extended to cases in which the master 
had employed a slave in a way degrading to him or beneath 
his character. M. Aurelius gave to masters an action 
against their slaves for any cause of complaint, thus bring- 
ing their relation more directly under the surveillance of 
law and public opinion. A slave’s oath could still not be 
taken in a court of law; he was interrogated by the “ ques- 
tion ;” but the emperors and jurists limited in various ways 
the application of torture, adding, however, as we have 
mentioned, to the cases in which it could previously be 
appealed to that of the crime of majestas. For certain 
alleged offences of the master the slave could bring an ac- 


|tion, being represented for the purpose by an adsertor. 


Emancipation was facilitated : some of the old formalities 
were dispensed with; obstacles to it were removed, and 
legal difficulties solved in such a way as to further it. The 
power of imposing conditions on testamentary manumis- 
sions was restricted, and these conditions interpreted in the 
sense most favorable to freedom. The emperor could confer . 
liberty by presenting a gold ring to a slave with the con- 
sent of the master, and the legal process called restitutio 
natalium made him a full citizen. It was decided that lib- 


erty could not be forfeited even by a prescription of sixty ‘ 
years’ duration. 
The rise of Christianity in the Roman world still further ; 


improved the condition of theslave. The senti- 
ments it created were not only favorable to the — { 
humane treatment of the class in the present, tianity 

but were the germs out of which its entire libera- . 

tion was destined, ata later period, in part to arise. It is some- 

times unreasonably objected to the Christian church that it 

did not denounce slavery as a social crime and insist on its ' 
immediate abolition, that on the contrary it recognized the : 
institution, ecclesiastical persons and societies themselves 

being owners of slaves. We have seen that slavery was a ; 
fundamental element of the old Roman constitution, not 
only incorporated with the laws, but necessarily arising out 
of, and essential to, the military mission of thestate. When 
the work of conquest had been sufficiently achieved, it 
could not be expected that a radical alteration should be 
suddenly wrought either in the social system which was in 
harmony with it, or even in the general ideas which had 
grown up under its influence. The latter would, indeed, be 
gradually affected; and accordingly we have o La 
change in the policy of the law, indicating a change in sen- 
timent with respect to the slave class, which does not appear 
to have been at all due to Christian teaching, but to have 
arisen from the spontaneous influence of circumstances co- 
operating with the softened manners which were i 1 
by a pacific régime. But the institution itself could not be 
at once seriously disturbed: it was too deeply rooted and 
too closely bound*up with the whole existing order of 
things. If it could have been immediately abolished, the 
results must have been disastrous, most of all to the slave 
population itself. Before that end could be accomplish x 
an essentially new social situation must come into exi ste 
society must be organized for defence as it had previo 
been for conquest; and this transformation could n 
wrought inaday. But in the méantime much n 
done towards further mitigating the evils of slavery, 
cially by impressing on master and slave their 3 
duties and controlling their behavior towards one 
by the exercise of an independent moral authority. 
was the work open to the Christian priesthood, : 

not be denied that it was well dise d. Wh 


_ 


_ domestic service ; | he re 
greatly and increasingly diminished, an 
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fathers agree with the Stoics of the 2d century in repre- 
senting slavery as an indifferent circumstance in the eye of 
religion and morality, the contempt for the class which the 
Stoics too often exhibited is in them replaced by a genuine 
sympathy. They protested against the multiplication of 
slaves from motives of vanity in the houses of the great, 
against the gladiatorial combats (ultimately abolished by 
the noble self-devotion of a monk), and against the consign- 
ment of slaves to the theatrical profession, which was often 
a school of corruption. 
emancipation of individual slaves and the redemption of 
captives. And its influence is to be seen in the legislation of 
the Christian emperors, which softened some of the harshest 
features that still marked the institution. There is not, 
indeed, a uniform advance in this legislation ; there is even 


The church also encouraged the | 


retrogression in some particulars under Constantine, as in | 


his renewed permission to fathers to sell their children and 
to the finder of an exposed child to make it his slave—en- 
actments which it is sometimes sought to excuse by the 
prevailing poverty of his period. 
of Christianity appears in Theodosius, and this influence is 


at the highest in the legislation of Justinian. Its systematic | 


But a stronger influence | : F : : ; 
‘to the new ah a ese administration were also free ple- 
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was to improve the condition of the slave by render- 
ing his existence an object of greater value to his mas- 
ter. It tended, indeed, directly to the transformation 
of slavery into serfdom by making it the interest of each 
family to preserve indefinitely its own hereditary slaves, 
who ata not be replaced except with difficulty and 
at great expense. The abolition of the external slave 
trade tended, in fact, to put an end to internal sales, and 
the slaves became attached to the households or lands 
of their masters. (2) ‘Che diminished supply of slaves 
further acted in the direction of the rehabilitation of 
free labor. A general movement of this kind is no- 
ticeable from the 2d century onwards. Freemen had 
always been to some extent employed in the- public 


_ service—(i7) as subordinate assistants to the magistrates 


/and 


effort is, in his own words, “ pro libertate, quam et fovere et | 


tueri Romanis legibus et precipue nostro numini peculiare | (4) public works were in the 


est.’ Law still refused in general to recognize the mar- 
riages of slaves; but Justinian gave them a legal value 
after emancipation in establishing rights of succession. 


Unions between slaves and free women, or between a free- | 


man and the female slave of another, continued to be forbid- 
den, and were long punished in certain circumstances with 
atrocious severity. As wituess, the slave was still subject to 
the question; as criminal, he was punished with greater 
rigor than the freeman. 
crime, unless the charge was of treason, he wasburnt. But 


he could maintain a legal claim td his own liberty, not now | 


merely through an adsertor, but in person. A female slave 
was still held incapable of the offence of adultery; but 
Justinian visited with death alike the rape of a slave or 
freedwoman and that of a free maiden. 
who killed his slave had been punished as for homicide, 
except in the case of his unintended death under correction ; 
Constantine treated as homicide a number of specially- 
enumerated acts of cruelty. Even under Theodosius the 
combats of the amphitheatre were permitted, if not encour- 
.aged, by the state authorities; these sports were still ex- 
pected from the candidates for public honors. Combats of 
men with beasts were longest continued; they had not 
ceased even in the early years of the reign of Justinian. 
A new process of manumission was now established, to be 
performed in the churches through the intervention of the 
ministers of religion ; and it was provided that clerics could 


at any time by mere expression of will liberate their slaves. | ; ‘ 
pendence was largely sacrificed, but those still more 
monastery, became freemen, under certain restrictions © 


Slaves who were admitted to holy orders, or who entered a 
framed to prevent fraud or injustice. Justinian abolished 
the personal conditions which the legislation of Augustus 
had required to be satisfied by the master who emancipated 
and the slave who was manumitted, and removed the limi- 
tation of number. The liberated slave, whatever the pro- 
cess by which he had obtained his freedom, became at once 


a full citizen, his former master, however, retaining the | 


right of patronage, the abolition of which would probably 
have discouraged emancipation. 


The caked a the working classes, justly described 
M4 
between the social life of antiquity and 
that of modern times, was not directly 
changed into the system of personal freedom. There 
was an intermediate stage which 


Transition 
to serfdom. 


the confusion of the two leads to endless miscon- 
ceptions. We mean the régime of serfdom. In 
studying the origin of this transitional state of things, 
four principal considerations have to be kept in 
view. (1) As Gibbon observes, the substantial com- 
pletion of the Roman system of conquest and incor- 


poration reduced the supply of slaves by restricting 


the dealings in them to such trade as took lace 
within the now fixed limits of the empire. | It 1s 


true that, when the barbarian invasions began in the 
3d century, many captives were made, who, when not 
enrolled in the army, were employed in agriculture or 
but the regular importation was 
the Romans 
‘* the milder but more 


The effect of this 


e obliged to have recourse to 
method of propagation.” 


If he accused his master of a gjaye labor was mainly employed; but free artisans 


ume as the most important difference | 


sti has not always | 
been sufficiently discriminated from slavery, though | 


Already the master | 


riests; the places of scribes, viatores, criers 
aonld be filled only by citizens ; the apparitors attached 
beians, with slaves in the lower ranks; but these ap- 
paritorships were usually held by freedmen. So also 
2d century divided 
amongst corporations of free plebeians, with public 
slaves under them. In private service the superior 
posts were often filled by freedmen ; the higher arts— 
as medicine, grammar, painting—were partly in the 
hands of freedmen and even of ingenui; the more 
successful actors and gladiators were often freedmen. 
In the factories or workshops kept by wealthy persons 


sometimes offered their services to these establishments 
or formed associations to compete with them. We 
have seen that free persons had all along been to some 
extent employed in the cultivation of land as hired 
laborers, and, as we shall presently find, also as tenants 
on the great estates. How all this operated we shall 
understand when we examine the remarkable organi- 
zation of the state introduced by Diocletian and his 
successors. (3) This organization established in the 
Roman world a personal and hereditary fixity of pro- 
fessions and situations which was not very far removed 
from the caste system of the East. The purpose of 
this was doubtless to resist by a strong internal con- 
solidation the shock of the invasions, to secure public 
order, to enforce industrious habits, and to guarantee 
the financial resources of the state. Personal inde- 


important ends were in a great measure attained. The 
all-pervading nature of this discipline will be under- 
stood from the following particulars. Members of the 
administrative service were absolutely bound to their 


‘employments; they could not choose their wives or 


marry their daughters out of the collegia to which 
they respectively 
obligations to their children. If they abandoned their 
posts, they were sought for everywhere and forced to 
return. In municipalities, even the curiales, or mem- 
bers of the local senates, were bound to their places 
and their functions; there were other members of the 
municipal service who might supply a substitute on 
condition of resigning to him their lands, but this 
power was rarely used ; they commonly remained in 
their posts; their families, too, were bound to re- 
main; they were attached to the collegia or other 
bodies to which they belonged. The soldier, procured 
for the army by conscription, served as long as his age 
fitted him for his duties, and his sons were bound to 
similar service. The same sort of compulsion appears 
to have been exercised upon those belonging to, at 
least, such free industrial corporations as were recog- 
nized and regulated by the state. Every one was 
treated, in fact, as a servant of the state, and was 
bound to furnish labor or money, or both; and_the 
nature of his labor was permanently fixed for him ; 


he was, in, the language of the law, ‘‘ conditions Ja- 
queis irretitus.’’ ‘This general system, by diminishing 


the freeman’s mastery over himself and his power to 
determine his occupation, reduced the interval between 
him and the slave; and the latter on the one hand, 


elonged, and they transmitted their — 
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the free domestic servant and workshop laborer on | 
the other, both passed insensibly into the common 

condition of serfdom. (4) The corresponding change, | 
in the ease of the rural slaves, took place through their | 
being merged in the order of coloni. The Roman | 
colonus was originally a free person who took land on 
lease, contracting to pay to the proprietor either a fixed 
sum annually or (when a colonus partiarius) a certain 
proportion of the produce of the farm. Under the 
emperors of the 4th century the name designated a 
cultivator, who, though personally free, was attached 
to the soil, and transmitted his condition to his de- 
scendants; and this became the regular status of the 
great mass of Roman cultivators. In sanctioning this 
personal and hereditary fixity, the law probably only | 
recognized a state of things which had previously ex- | 
isted, having been spontaneously brought about by 

the circumstances of society, and especially by the | 
needs of agriculture. The class of coloni appears to 
have been composed partly of tenants by contract who 
had incurred large arrears of rent and were detained 
on the estates as debtors (oberat?), partly of foreign 
captives or immigrants who were settled in this condi- 
tion on the land, and partly of small proprietors and | 
other poor men who voluntarily adopted the status as 
an improvement in their position. They paid a fixed 
proportion of the produce (pars agraria) to the owner 
of the estate, and gave a determinate amount of labor 
(operce) on the portion of the domain which he kept 
in his own hands (mansus dominicus). The law for a 
long time took no notice of these customary tenuxes, 
and did not systematically constitute them until the 4th 
century. It was indeed the requirements of the fiscus 
and the conscription which impelled the imperial 
Government to regulate the system. The coloni were 
inscribed (adscript’) on the registers of the census as 
paying taxes to the state, for which the proprietor 
was responsible, reimbursing himself for the amount. 
In a constitution of Constantine (332 A.D.) we find the 
colonus recognized as permanently attached to the land. 
If he abandoned his holding he was brought back and 
punished ; and any one who received him had not only 
to restore him but to pay a penalty. He could not 
marry out of the domain; if He took for wife a colona 
of another proprietor, she was restored to her original 
locality, and the offspring of the union were divided 
between the estates. The children of a colonus were 
fixed in the same status, and could not quit the prop- 
erty to which they belonged. They and their descen- 
dants were retained, in ‘ie words of a law of Theodo- 
sius, “‘ quodam eeternitatis jure,’’ and by no process 
could be relieved from their obligations. By a law of 
Anastasius, at the end of the 5th century, a colonus 
who had voluntarily come into an estate was by a ten- 
ure of thirty years forever attached to it. The master 
(dominus) could inflict on his coloni ‘‘ moderate chas- 
tisement,’’ and could chain them if they attempted 
to escape, but they had a legal remedy against him for 
unjust demands or injury to them or theirs. In no 
case could the rent or the labor dues be increased. The 
colonus could possess property of his own, but could 
not alienate it without the consent of the master. 
Thus, whilst the members of the class were personally 
free, their condition had some incidents of a semi-ser- 
vile character. They are actually designated by Theo- 
dosius, though the lax language of the codes must not 
be taken too literally, ‘‘servi terrae cui nati sunt.’ 
And Salvian treats the proposition ‘‘coloni divitum 
fiunt’’ as equivalent to “‘ vertuntur in servos.’’ This 
is indeed an exaggeration; a deduction must always 
be made from the phrases of the medizeval Jeremiah; 
the colonatus was not an oppressive system; it af- 
forded, on the contrary, real security against unrea- 
sonable demands and wanton disturbance, and it was 
a great advance on the system of cultivation by the 
amas rustica, But the point which it is important 
or our present purpose to observe is, that there was a 
certain approximation between the condition of the 


'reditary enjoyment of them. 
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colonus and the slave which tended towards the fusion 
of both in a single class. To make this plain, we 
must go a little further into detail. 

Besides the coloni there were on a great estate—and 
those of the 4th century were on a specially large seale 
—a number of praedial slaves, who worked collectively 
under overseers on the part of the property which the 
owner himself cultivated. But it was a common prac- 
tice to settle certain of the slaves (and possibly also of 
the freedmen) on other portions of the estate, givin 
them small farms on conditions similar to those to which 
the coloni were subject. These slaves are, in fact, de- 
scribed by Ulpian as quasi colon’. They had their 
own households and were hence distinguished as casati. 
Tn law these slaves were at first absolutely at the disposal 
of their masters; they had no property in the strict 
sense of the word, and could be ee to another pro- 
prietor and separated from their families. But the 
wisi interest and the general tone of feeling alike 
modified practice even before the intervention of legis- 
lation ; they were habitually continued in their hold- 
ings, and game to possess in fact a 
By a law of Valentinian 
I. (377) the sale of these slaves was interdicted unless 
the land they occupied were at the same time sold. 
The legal distinction between the coloni and the slave 
tenants continued to exist after the invasions ; but the 
practical difference was greatly attenuated. The colonus 
often occupied a servile mansus, and the slave a man- 
sus originally appropriated to a colonus. Intermar- 


riages of the two classes became frequent. Already at 


the end of the 7th century it does not appear that the 
distinction between them had any substantial exist- 
ence. The servile tenures were, no ‘less than the 
others, stable and hereditary ; and the charges to be 
borne by the former were not necessarily the heavier. 

Whilst giving their due weight to the social and 
economie circumstances which tended thus to merge 


the free laborer and colonus on the one hand and the ~ 


slave on the other in a common class of serfs, we must 
never leave out of account the directly moral agencies 
which worked towards the same result by modifying 
slavery. Nor ought we to have in view only the in- 
fluence of Christiai doctrine and precept considered in 
themselves; we must regard them as constantly ap- 
plied in daily life by an independent spiritual order, 
which was revered alike by the two classes whose re- 
lations it assisted in regulating, and whose general atti- 
tude towards slavery is sufficiently shown by the cele- 
brated declaration of Gregory the Great. - 

A review of what has been said will make it plain 
that the Northern invasions had little to do with the 
transition from slavery to serfdom. Only two modes. 
have been suggested in which they may possibly have 
accelerated the change. It is not likely that the newly 
established proprietors would understand, or respect 
in practice, nice distinctions between classes of cultiva- 
tors; they would probably regard the coloni and slaves, 
now that their conditions were so much assimilated, as. 
standing on the same basis. And, secondly, the Ger- 
mans, if we may believe Tacitus, had in their original 
seats no menial slaves, whilst, on the other hand, they 
were familiar with the system of slaves settled on sepa- 
rate portions of a domain and paying a fixed share of 
the produce to its owner. There may be a certain value 
in these considerations. But, on the whole, it appears. 
that, as in the case of the rise of the feudal system 
generally, so in the particular respect of the qualified 
personal freedom which accompanied it, the influence 
of the Northern nations was really of little account, 
and that both changes would have equally, thoug 
paar not so speedily, taken place if the inv 

ad never occurred. : “ 

Whilst ancient slavery was, as we have seen, a 8} 
tem fitted to endure under given social conditions, 
had a definite political function to fulfil, serfdo 
which succeeded when that function was exhauste 
was a merely transitory condition, with no other d 
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tination than that of leading the working opulation 
up to a state of entire personal freedom. 
How the serf’ in cities and towns became a 
free laborer for hire can be easily conceived ; 
: he doubtless in many cases purchased his 
liberty out of his earnings, and in others it was not 
the master’s interest to retain his services at the cost 
of his maintenance. The emancipation of this entire 
class was favored by the movement (not, however, to 
be confounded with it) which established free industrial 
communities and gave them municipal jurisdiction. 
But it is very difficult to trace the steps by which the 
rural serf was transmuted into a free tenant. ‘*The 
time and manner,”’ says Adam Smith, ‘‘in which so 
important a revolution was brought about is one of the 
most obscure points in modern history.’ Smith him- 
self attributes the change to two causes—(1) the greater 
advantage to the proprietor derived from the exertions 
of the cultivator when he worked entirely for himself, 
and (2) the encouragement which sovereigns, jealous 
of the great lords, gave to the villeins (under which 
term Smith seems to comprehend the whole mixed 
class of non-free tenants) to encroach on their author- 
ity. To these economic and political reasons, though 
doubtless real and important, Smith appears to attri- 
bute too exclusive an efficacy, neglecting the moral and 
religious causes which conspired to the same result, 
especially the personal influence of the clergy, who were 
natural mediators between the serfs and the proprie- 
tors. The serfs were best treated on the ecclesiastical 
estates, and many on private properties were liberated 
** pro amore Dei’’ nd ** pro remedio animee.”’ 
t us examine more particularly the circumstances 
of the transition in France and in England. 


Disappear- 
ance of 
serfdom. 


M. Guérard has shown that from the conquest by Cesar 
Tere to the abolition of feudalism there was a steady 
’ improvement in the condition of the class origi- 

nally enslaved. He distinguishes three periods—one of 
slavery proper, lasting till the conquest of Gaul by the bar- 
barians ; the second, ending about the close of the reign of 
Charles the Bald (d. 877), in which slavery is replaced by 
an intermediate state which he calls by the indeterminate 
name of “servitude,” the rights of the servus being recog- 
nized, respected, and protected, if not yet in a sufficient de- 
gree by the civil laws, at least by those of the church and 
by social manners; and a third in which, under the devel- 
oped régime of feudalism, serfdom proper is fully established 
and the serf-tenant has become simply a tributary under 
various appellations (homme de corps or de pété, main-mortable, 
taillable, serf, vilain). The three personal conditions here 
described coexisted to some extent in all these periods, one 
of them, however, greatly preponderating in each. Towards 
the end of the 9th century the serf-tenants were already 
proprietors of their holdings; under the third dynasty they 
were rather subjects than tenants, and the dues they paid 
were rather taxes than rents; they were, in short, vassals 
occupying the lowest round of the feudal ladder. Guérard 
enumerates as immediate causes which led to the liberation 
of serfs (besides the master’s voluntary gift or bequest) their 
flight,—with the prescription which arose after a certain 
interval of absence,—ordination, redemption by themselves 
or others, marriages with women of higher status, and the 
action of law in the case of certain wrongs inflicted by the 
master. The church co-operated to the same result, as 
might be shown by many instances. Thus St. Benedict of 
Aniane (d. 821), the reformer of the monasteries in the 
Carolingian territories, received a number of donations of 
lands from the faithful; but, whilst accepting them for his 
religious establishments, he enfranchised the serfs who in- 
habited them. All the serfs, not merely in a village, bourg, 
or city, but in whole districts, were liberated by charters 
of sovereigns or lords. Such documents are most common 
in the 13th century. The general edicts of Louis X. (1315) 
and Philip V. (1318) are little more than recognitions of a 
fait accompli, and were dictated, at least in part, by finaneial 
motives. Some relics of serfdom continued to exist in local 
customs down to the Revolution, and were not abolished till 
the > of the 4th August, 1789. But these survivals do 
not affect the truth of the proposition that the work of 
emancipation was essentially accomplished early in the 


has observed on the difficulty created by the am- 
of the word servus in the medieval authorities. 
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like Robertson, Hallam, and Kemble have obscured the sub- 
ject by the use of the term slave, sometimes in 


its proper sense, sometimes in relation tothe | England. 
serf. Dr. Stubbs has avoided this equivocal 
nomenclature, and by attending more to social fact than 


to the letter of the law has placed the history of the 
class in a clear light. The slaves of Anglo-Saxon times 
were “regarded as the stock of their owner; . . their 
offences against a third person he must answer for, as for 
the mischief done by his cattle; ... they had no eredi- 
bility, no legal rights; wrongs done to them were regarded 
as wrongs done to their master.” Practice, indeed, was 
kinder to them than legal theory; as in the case of the 
Roman peculium, they were “in some unexplained way” 
allowed to keep their savings, and so to purchase their free- 
dom ; and “ the spiritual law could enforce a penance on the 
master for ill-treating them.” There were laws of Ethel- 
bert and Canute forbidding the sale of men to heathen mas- 
ters, and the slave trade, the principal seat of which was 
Bristol, was put down by the preaching of St. Wulfstan. 
The villein of Domesday Book is not a slave; he represents 
the Anglo-Saxon ceorl; he is an irremovable cultivator, now 
regarded as customary tenant of a lord. The Norman 
knights probably confounded with the villanus the bordarii 
and other tenants who stood on a less favorable footing. 
Whilst the free ceorl became a villein the servus (theow) dis- 
appeared altogether. The position which the class consti- 
tuted by this fusion came to occupy was one “compatible 
with much personal comfort and some social ambition.” 
The villeins “ were safe in the possession of their homes; 
they had a remedy against the violence of their masters; 
they could, if they chose to renounce their holdings and take 
refuge in a town, become members of the guild, and there, 
when unclaimed for a year and a day, obtain the full rightw 
of freemen; they could obtain manumission by the inter- 
vention of the church, which always proclaimed the liber- 
ation of the villein to be a work of merit on the part of the 
master. ... Under a fairly good lord, under a monastery 
or a college, the villein enjoyed immunities and security 
that might be envied by his superiors; he had a ready tri- 
bunal for his wrongs, a voice in the management of his vil- 
lage ; he might with a little contrivance redeem his children 
and start them in a higher state of life.” Walter Map de- 
clares that in his time (12th century) the villeins were edu- 
cating their ignoble offspring in the liberal arts. In the 
early part of the 14th century “it was by a mere legal form 
that the villeins were described as less than free.” In the 
reign of Richard II. it seems that “the legal theory of their 
status has become hardened and sharpened so as to warrant 
almost wanton oppression ;” but social causes, on the other 
hand, have ameliorated their actual lot. It was not their 
normal eondition that led to the insurrection of 1381, but the 
enforcement of the Statute of Laborers and the attempt of 
the lords to reassert legal claims which were practically 
obsolete. Serfdom died out in England without any special 
legislation against it. It survived in exceptional instances, 
as in France; Hallam mentions as the latest deed of enfran- 
chisement one of Elizabeth in 1574 in favor of the bondmen 
on some of her manors; and it appears that in Scotland the 
workers in coal and salt mines were in a state of serfdom 
until they were liberated by Acts of the 15th and 39th years 
of the reign of George III. 

Essentially similar movements took place in the other 
countries of the West. In Italy “the 11th and 
12th centuries,” says Hallam, “saw the number 
of slaves” (by which word he means serfs) 
“begin to decrease; early in the 15th a writer quoted by 
Muratori speaks of them as no longer existing. . . . The 
greater part,” he adds, “of the peasants in some countries 
of Germany bad acquired their liberty before 
the end of the 13th century; in other parts 
. . . they remained ina sort of villenage till the a! 
present age.” The most rigorous forms of serfdom (Leibei- 
genschaft) existed in those German districts which were 
once Wendish,—as Lusatia, Pomerania, and Mecklenburg,— 
and in Holstein. The last remains of the system in Ger- 
many were abolished in 1832 and 1848. In Castile the serfs 
were slowly converted into solariegos, who cul- 
tivated the land of the lord under obligations 
similar to those of the colonus. Alphonso 
X. (El Sabio) declared that the solariego could quit his 
holding when he wished, though he could not alienate it or 
demand anything for his improvements. Alphonso XI. 
(El Justiciero) deereed that no lord should take the solar 
(holding) from the tenant, nor from his sons or grandsons, 


Italy. 


Germany. 


Spain. 


so long as they’paid the fixed dues. They thus became | 


jrremovable, and their tenures were hereditary. 


By these gradual processes every form of servitude 
disappeared from the social order of western Europe, 
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whilst at the same time was bequeathed to the modern 
world the inexorable problem, still but partially solved, 
of the definitive position of the classes whose origin is 
traceable to that»condition, 

But not very long after the disappearance of serf- 
dom in the most advanced communities 
comes into sight the new system of colonial 
slavery, which, instead of being the spon- 
taneous outgrowth of social necessities and subserving 
a temporary need of human development, was politi- 
cally as well as morally a monstrous aberration, and 
never produced anything but evil. 

In 1442, when the Portuguese under Prince Henry 

the Navigator were exploring the Atlantic 
coast of Africa, one of his officers, Antam 
Gonsalves, who had captured some Moors, 
was directed by the prince to carry them back to Africa. 
He received from the Moors in exchange for them ten 
blacks and a quantity of gold dust. This excited the 
cupidity of his fellow-countrymen ; and they fitted out 
a large number of ships for the trade, and built several 
forts on the African coast. Many negroes were brought 
into Spain from these Portuguese settlements, and the 
colonial slave trade first appears in the form of the in- 
troduction into the ia gh aes western world of 
children or descendants of these negroes. When 
Ovando was sent out in 1502 as governor of His- 
paniola, whilst regulations, destined to prove illusory, 
were made for the protection of the natives of the 
island, permission was given to carry to the colony 
negro slaves, born in Seville and other parts of Spain, 
who had been instructed in the Christian faith. It 
appears from a letter of Ovando in 1503 that there 
were at that time numbers of negroes in Hispaniola ; 
he requested that no more might be permitted to be 
brought out. In 1510 and the following years King 
Ferdinand ordered a number of Africans to be sent to 
that colony for the working of the mines. 

Before this time Columbus had proposed an exchange 
of his Carib prisoners as slaves against live stock to 
furnished to Hispaniola by Spanish merchants.  Infi- 
dels, he represented, would thus be converted, the 
royal treasury enriched by a duty on the slaves, and 
the colonists supplied with live stock free of expense. 
He actually sent home in the ships of Antonio Torres, 
in 1494, above 500 Indian prisoners taken in wars with 
the caciques, who, he suggested, might be sold as 
slaves at Seville. But, after a royal order had been 
issued for their sale, Queen Isabella, interested by what 
she had heard of the gentle and hospitable character 
of the natives and of their docility, procured a letter 
to be written to Bishop Fonseca, the superintendent 
of Indian affairs, suspending the order until inquiry 
should be made into the causes for which they had 
been made prisoners, and into the lawfulness of their 
sale. Theologians differed on the latter question, and 
Isabella directed that these Indians should be sent back 
to their native country, and that a policy of conciliation 
should be followed there instead of one of severity. 

Bartolomé de las Casas, the celebrated bishop of 
Chiapa, accompanied Ovando to Hispaniola, and was 
a witness of the cruelties from which the Indians suf- 
fered under his administration. He came to Spain in 
1517 to obtain measures in their favor, and he then 
made the suggestion to Charles that each Spanish 
resident in Hispaniola should have license to import a 
dozen negro slaves. Las Casas, in his Historia de las 
Indias (lib. iti, cap. 101), frankly confesses the grave 
error into which he thus fell. ‘‘ This advice that 
license should be given to bring negro slaves to these 
lands the clerigo Casas first gave, not considering the in- 
justice with which the Portuguese take them and make 
them slaves; which advice, after he had apprehended 
the nature of the thing, he would not have given for 
all he had in the world.” Other good men appear to 
have given similar advice about the same time, and, 
as has been shown, the practice was not absolutel 
new; indeed the young king had in 1516, whilst still 
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in Flanders, granted licenses to his courtiers for the 
importation of negroes into the colonies, though 
Ximenes, as regent of Castile, by a decree of the same 
year forbade the practice. The suggestion of Las 
Casas was no doubt made on the ground that the 
negroes could, better than the Indians, bear the labor 
in the mines, which was rapidly exhausting the num- 
bers of the latter." He has sometimes on this plea 
been exonerated from all censure; but, as we have 
seen, he did not exculpate himself; and, though en- 
titled to honor for the zeal and perseverance which he 
showed on behalf of the natives of the New World, he 
must in justice bear the blame due from posterity for 
his violation or neglect of moral principle. His advice 
was unfortunately adopted. ‘‘ Charles,’’ says Robert- 
son, ‘‘ granted a patent to one of his Flemish favorites, 
containing an exclusive right’’ of supplying 4000 
negroes annually to Hispaniola, Cuba, Jamaica, and 
Porto Rico. ‘‘ The favorite sold his patent to some 
Genoese merchants for 25,000 ducats’’; these mer- 
chants obtained the slaves from the Portuguese; and 
thus was first brought into a systematic form that 
odious ‘‘ commerce between Africa and America which 
has since been carried on to such an amazing extent,”’ 
the action of the Spaniards being ‘‘ imitated by all the 
nations of Europe who have acquired territories in the 
warmer climates of the New World.”’ 


The first Englishman who engaged in the hateful traffic was 
Captain John HawkIns (q.v.). The English 
slave traders were at first altogether occupied in England. 
supplying the Spanish settlements. Indeed the 
reign of Elizabeth passed without any English colony having 
been permanently established in America. But in 1620 a 
Dutch ship from the coast of Guinea visited Jamestown in 
Virginia, and sold a part of her cargo of negroes to the 
tobacco-planters. This was the first beginning of slavery in 
British America; the number of negroes was afterwards 
continually increased—though apparently at first slowly— 
by importation, and the field-labor was more and more per- 
formed by servile hands, so that in 1790 the State of Vir- 
ginia, which is only a'small part of the original colony so 
named, contained 300,000 negroes. 

The African trade of England was long in the hands of 
exclusive companies; but by an Act of the first year of 
William and Mary it became free and open to all subjects 
of the crown. The African-Company, however, continued 
to exist, and obtained from time to time large parliamentary 
grants. By the treaty of Utrecht the asiento,? or contract 
for supplying the Spanish colonies with 4800 negroes annu- 
ally, which had previously passed from the Dutch to the 
French, was transferred to Great Britain ; an English com- 
pany was to enjoy the monopoly for a period of thirty years 
from 1st May, 1713. But the contract came to an end in 
1739, when the complaints of the English merchants on one 
side and of the Spanish officials on the other rose to such a 
height that Philip V. declared his determination to revoke 
the asiento, and Sir Robert Walpole was forced by popular 
feeling into war with Spain. Between 1680 and 1700 about 
140,000 negroes were exported by the African Company, and 
160,000 more by private adventurers, making a total of 
300,000. Between 1700 and the end of 1786 as many as 
610,000 were transported to Jamaica alone, which had been 
an English possession since 1655, Bryan Edwards esti- 


mated the total import into all the British colonies of ~ 


America and the West Indies from 1680 to 1786 at 2,130,000, 
being an annual average of 20,095. But this, he admits, is 
much less than was in his time commonly supposed. The 
British slave trade reached its utmost extension shortly be- 
fore the War of American Independence. It was then ear- 
ried on principally from Liverpool, but also from London, 
Bristol, and Lancaster; the entire number of slave ships 
sailing from those, ports was 192, and in them space was 
provided for the transport of 47,146 negroes. During the 
war the number decreased, but on its termination the trade 
immediately revived. When Edwards wrote (1791), the 
number of European factories on the coasts of Africa was 
40; of these 14 were English, 3 French, 15 Dutch, 4 Portu- 


1 The Spaniards, in the space of fifteen years subseq 
discovery of the West Indies, had, as Robertso: 
duced the natives of Hispaniola from a million to 60, 

2 The Spaniards were prevented from formin, blishm 
on the African re a the Bull of Demarcation (“ Inter cetera”) 
of Pope Alexander VI. (1493), which forbade th jong ig ter 
ritory to the east of the meridian line of 100 miles 
Azores. They could, therefore, Cee 8 their American 
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guese, and 4 Danish. As correct a notion as can be obtained 
of the numbers annually exported from the continent about 
the year 1790 by traders of the several European countries 
engaged in the traflic is supplied by the following state- 
ment: “ By the British, 38,000; by the French, 20,000; by 
the Dutch, 4000; by the Danes, 2000; by the Portuguese, 
10,000; total 74,000.” Thus more than half the trade was 
in British hands. “ At present,” said Robertson, writing in 
1791, “the number of negro slaves in the settlements of 
Great Britain and France in the West Indies exceeds a 
million ; and, as the establishment of servitude has been 
found, both in ancient and modern times, extremely un- 
favorable to population, it requires an annual importation 
of at least 58,000 to keep up the stock.” The slaves in the 
Spanish dominions and in North America, he thought, 
probably amounted to an additional million. 

The hunting and stealing of human beings to make them 
slaves, which were already practiced in Africa 


rors al for the supply of the central states of that con- 
trade. tinent, as well as of the markets of northern 


Africa, Turkey, and other Mohammedan 
countries, were greatly aggravated by the demand of the 
European colonies. The native chiefs engaged in fordys, 
sometimes even on their own subjects, for the purpose of 
= aaa slaves to be exchanged for Western commodities. 

hey often set fire to a village by night and captured the 
inhabitants when trying to escape. Thus all that was 
shocking in the barbarism of Africa was multiplied and in- 
tensified by this foreign stimulation. 
produced, and to those suffered by the captives in their re- 
moval e coast, were added the horrors of the middle 
passage clusive of the slaves who died before they sailed 
from Africa, 12) per cent. were lost during their passage to 
the West Indies; at Jamaica 44 per cent. died whilst in the 
harbors or before the sale, and one-third more in the “ sea- 
‘soning.” Thus, out of every lot of 100 shipped from Africa 
17 died in about 9 weeks, and not more than 50 lived to be 
effective laborers in the islands. The circumstances of their 
subsequent life on the plantations were not favorable to the 
increase of their numbers. In Jamaica there were 40,000 
in 1690; from that year till 1820 there were imported 800,- 
000; © Si at the latter date there were only 340,000 in the 
island. One cause which prevented the natural increase 
of population was the inequality in the numbers of the 
sexes; in Jamaica alone there was in 1789 an excess of 
30,000 males. 


It may be truly said that from the latter part of the 


whirid: 17th century, when the nature of the slave 


sient trade began to be understood by the public, 
against all that was best in England was adverse to 
the slave it.’ Among those who denounced it—be- 


: sides some whose names are now little 
known, but are recorded with the honor they deserve 
Mngiand in the pages of Clarkson—were Baxter, Sir 
* Richard Steele (in Jnkle and Yarico), the 
ts Southerne (in Oroonoko), Pope, Thomson, 
henstone, Dyer, Savage, and above all Cowper (see 
his Charity, and Task, bk. 2), Thomas Day (author of 
Sandford and Merton), Sterne, Warburton, Hutche- 
son, Beattie, John Wesley, Whitfield, Adam Smith, 
Millar, Robertson, Dr. Johnson, Paley, Gregory, Gil- 
bert Wakefield, Bishop. Porteus, Dean Tucker. The 
uestion of the a existence of slavery in Great 
Britain and Ireland was raised in consequence of an 
opinion given in 1729 by York and Talbot, attorney- 
general and solicitor-general at the time, to the effect 
that a slave by coming into those countries from the 
West Indies did not become free, and might be com- 
led by his master to return to the plantations. 
ief-Justice Holt had expressed a contrary opinion ; 
and the matter was brought to a final issue by Mr. 
Granville Sharp in the case of the negro Somerset. It 
was decided by Lord Mansfield, in the name of the 
whole bench, on June 22d, 1772, that as soon as a 
slave set his foot on the soil of the British islands he 
became free. In 1776 it was moved in the House of 
ons 2 David Hartly, son of the author of Ob- 
servations on Man, that ‘‘ the slave trade was contrary 
to the laws of God and the rights of men’’; but this 
- motion—the first which was made on the subject— 
failed; public opinion on the question was far from 
being yet fully ripe. . 
The first persons in England who took united prac- 


To the miseries thus | 
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tical action against the slave trade were the Quakers, 
following the expression of sentiment which had ema- 
nated so early as 1671 from their founder George Fox. 
In 1727 they declared it to be ‘‘ not a commendable or 
allowed’? practice; in 1761 they excluded from their 
Society all who should be found concerned in it, and 
issued appeals to their members and the public against 
the system. In 1783 there was formed amongst them 
an association ‘‘for the relief and liberation of the 
negro slaves in the West Indies, and for the discour- 
agement of the slave trade on the coast of Africa.’’ 
This was the first society established in England for 
the purpose. The Quakers in America had taken ae- 


| tion on the subject still earlier than those in England. 


The Pennsylvanian Quakers advised their members 
against the trade in 1696 ; in 1754 they issued to their 
brethren a strong dissuasive against encouraging it in 
any manner; in 1774 all persons concerned in the traffic, 
and in 1776 allslave holders who would not emancipate 
their slaves, were excluded from membership. The 
Quakers in the other American provinces followed the 
lead of their brethren in Pennsylvania. The indi- 
viduals amongst the American Quakers who labored 
most earnestly and indefatigably on behalf of the Af- 
ricans were John Woolman (1720-1773) and Anthon 
Benezet (1713-1784), the latter a son of a Frene 
Huguenot driven from France by the revocation of the 
edict of Nantes. The former confined his efforts 
chiefly to America and indeed to his coreligionists 
there ; the latter sought, and not without a large 
measure of success, to found a universal propaganda 
in favor of abolition. A Pennsylvanian society was 
formed in 1774 by James Pemberton and Dr. Benja- 
min Rush, and in 1787 (after the war) was reconstructed 
on an enlarged basis under the presidency of Franklin. 
Other similar associations were founded about the 
same time in different parts of the United States. 
The next important movement took place in England. 
Dr. Peckard, vice-chancellor of the university of Cam- 
bridge, who entertained strong convictions against the 
slave trade, proposed in 1785 as subject for a Latin 
prize dissertation the question, ‘‘ An liceat invitos in 
servitutem dare.’’ Thomas Clarkson resolved to com- 
pete for the prize. Reading Anthony Benezet’s His- 
torical Account of Guinea and other works in the 
course of his study of the subject, he became so pow- 
erfully impressed with a sense of the vile and atrocious 
nature of the traffic that he ere long determined to 
devote his life to the work of its abolition, a resolu- 
tion which he nobly kept. His essay, which obtained 
the first prize, was translated into English in an ex- 
panded form by its author, and published in 1786 
with the title Hssay on the Slavery and Commerce of 
the Human Species. In the process of its publication 
he was brought into contact with several persons 
already deeply interested in the al amongst 
others with Granville Sharp, William Dillwyn (an 
American by birth, who had Shae Benezet), and the 
Rev. James Ramsay, who had lived nineteen years in 
St. Christopher, and had published an Essay'on the 
Treatment and Conversion of the African Slaves in the — 
British Sugar Colonies. The distribution of Clark- 
son’s book led to his forming connections with many 
ersons of influence, and especially with William Wil- 
feaboeeet who, having already occupied himself with 
the subject, went fully into the evidence bearing on it 
which Clarkson laid before him, and, as the result of 
his inquiries, undertook the parliamentary conduct of 
the movement which was now decisively inaugurated. 
A committee was formed on 22d May, 1787, for the 
abolition of the slave trade, under the presidency of 
Granville Sharp, which aftér twenty years of labor 


‘sueceeded, with the help of eminent public men, in 


effecting the object of its foundation, and thus remov- 
ing a grave blot on the character of the British nation, 
and mitigating one of the greatest evils that ever 
afflicted humanity. It is unquestionable that _the 
principal motive power which originated and sustained 
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their efforts was Christian principle and feeling. The 
most earnest and unremitting exertions were made by 
the persons so associated in investigating facts and 
collecting evidence, in forming branch committees and 
procuring petitions, in the instruction of the public 
and in the information and support of those who 
pleaded the cause in parliament. To the original 
members were afterwards added several remarkable 
persons, amongst whom were Josiah Wedgwood, Ben- 
net Langton (Dr. Johnson’s friend), and, later, Zach- 
ary Macaulay, Henry Brougham, and James Stephen. 

In consequence of the numerous petitions presented 
to parliament, a committee of privy council was ap- 
pointed by the crown in 1788 to inquire concerning the 
slave trade; and Mr. Pitt moved that the House of 
Commons should early in the next session take the 
subject into consideration. Wilberforce’s first motion 
for a committee of the whole House upon the ques- 
tion was made on 19th March, 1789, and this com- 
mittee proceeded to business on 12th May of the same 
year. After an admirable speech, Wilberforce laid on 
the table twelve resolutions which were intended as 
the basis of a future motion for the abolition of the 
trade. The discussion of these was postponed to the 
next session, and in 1790-91 evidence was taken upon 
them. At length, on 18th April of the latter year, a 
motion was made for the introduction of a bill to pre- 
vent the further importation of slaves into the British 
colonies in the West Indies. Opinion had been preju- 
diced by the insurrections in St. Domingo and Mar- 
tinique, and in the British island of Dominica; and 
the motion was defeated by 163 votes against 88. 
Legislative sanction was, however, given to the estab- 
lishment of the Sierra Leone Company for the coloni- 
zation of a district on the west coast of Africa and the 
discouragement of the slave trade there. It was 
hoped at the time that that place would become the 
centre from which the civilization of Africa would 
proceed ; but this expectation was not fulfilled. On 
2d April, 1792, Wilberforce again moved that the trade 
ought to be abolished; an amendment in favor of 
gradual abolition was carried, and it was finally re- 
solved that the trade should cease on Ist January, 
1796. When a similar motion was brought forward in 
the Lords the consideration of it was postponed to the 
following year, in order to give time for the examina- 
tion of witnesses by a committee of the House. A 
bill in the Commons in the following year to abolish 
that part of the trade by which British merchants 
supplied foreign settlements with slaves was lost on 
the third reading; it was renewed in the Commois in 
1794 and carried there, but defeated in the Lords. 
Then followed several years during which efforts were 
made = the abolitionists in parliament with little suc- 
cess. But in 1806, Lord Grenville and Fox having 
come into power, a bill was passed in both Houses to 
put an end to the British slave trade for foreign sup- 
ply, and to forbid the importation of slaves into the 
colonies won by the British arms in the course of the 
war. On 10th-June of the same year Fox brought 
forward a resolution ‘‘ that effectual measures should 
be taken for the abolition of the African slave trade 
in such a manner and at such a period as should be 


deemed advisable,’’ which was carried by a large ma- 


jority. A similar resolution was successful in the 
ouse of Lords. A bill was then passed through both 
Houses forbidding the employment of any new vessel 
in the trade. Finally, in 1807, a bill was presented by 
Lord Grenville in the House of Lords providing for 
the, abolition of the trade, was passed by, a large ma- 
jority, was then sent to the Commons (where it was 
moved by Lord Howick), was there amended and 
assed, and received the royal assent on 25th March. 
he bill enacted that no vessel should clear out. for 
slaves from any port within the British dominions 
after Ist May, 1807, and that no slave should be landed 
in the colonies after Ist March, 1808. 
In 1807 the African Institution was formed, with 
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the primary objects of keeping a vigilant watch on the 
slave traders and procuring, if possible, the abolition 
of the slave trade by the other Kuropean nations. It 
was also to be made an instrument for promoting the 
instruction of the negro races and diffusing informa- 
tion respecting the agricultural and commercial capa- 
bilities of the African continent. 

The Act of 1807 was habitually violated, as the tra- 
ders knew that, if one voyage in three was successful, 
they were abundantly remunerated for their losses. 
This state of things, it was plain, must continue as 
long as the trade was only a contraband commerce, 
involving merely pecuniary penalties. Accordingly 
in 1811, Brougham carried through parliament a bill 
declaring the traffic to bea felony punishable with 
transportation. Some years later another Act was 
passed, making it a capital offence ; but this was after- 
wards aes | The law of 1811 proved effectual, 
and brought the slave trade to an end so far as the 
British dominions were concerned. Mauritius, indeed, 
continued it for a time. That island, which had been 
ceded by France in 1810, three years after the aboli- 
tion, had special facilities for escaping observation in 
consequence of the proximity of the African coast ; 
but it was soon obliged to conform. 


ed by 


The abolition of the French slave trade was p 
stormy struggles and by many deplorable ex- 
cesses. The western part of St. Domingo, nomi- France, 


nally belonging to Spain, had heen occupied by 

buccaneers, who were recognized and supported by the 
French Government, and had been ceded to France at the 
peace of Ryswick in 1697. So vast was the annual im 

tion of enslaved negroes into this colony before 1791 that the 
ratio of the blacks to the whites wasas 16to1. In that year 
there were in French St. Domingo 480,000 blacks, 24,000 
mulattoes, and only 30,000 whites. The French law for the 
regulation of slavery in the plantations, known as the Code 
Noir (framed under Louis XIV. in 1685), was humane in 
its spirit; but we are informed that its provisions were 
habitually disregarded by the planters, whilst the free mu- 
lattoes labored under serious grievances and were exposed 
to irritating indignities. A “ Société des Amis des Noirs” 
was formed in Paris in 1788 for the abolition, not only of 
the slave trade, but of slavery itself. The president was 
Condorcet, and amongst the members were the Due de la 
Rochefoucault, the Abbé Gregoire, Brissot, Claviére, Pétion, 
and La Fayette; Mirabeau was an active sympathizer. 
The great motor of the parallel effort in England was the 
Christian spirit; in France it was the enthusiasm of hu- 
manity which was associated with the revolutionary move- 
ment. There were in 1789 a number of mulattoes in Paris, 
who had come from St. Domingo to assert the rights of the 
people of color in that colony before the national assembly. ~ 
The Declaration of the Rights of Man in August, 1789, 
seemed to meet their claims, but in March, 1790, the assem- 
bly, alarmed by rumors of the discontent and disaffection 
of the planters in St. Domingo, passed a resolution that it 
had not been intended to comprehend the internal goyern- 
ment of the colonies in the constitution framed for the 
mother country, and added that the assembly would not 
cause any innovation to be made, directly or indirectly, in 
any system of commerce in which the colonies were already 
concerned,—a declaration which could only be interpreted 
as sanctioning the continuance of the slave trade. Vincent 
Ogé, one of the mulatto delégates in Paris, disgusted at the 
overthrow of the hopes of his race, returned to St. Domingo, 
and on landing in October, 1790, addressed a letter to the 
governor, announcing his intention of taking up arms on 
behalf of the mulattoes if their wrongs were not 

He rose accordingly with a few followers, but was soon de- 
feated and forced to take refuge in the Spanish of the 
island. He was afterwards surrendered, tried, and sen- 
tenced to be broken on the wheel. When the news of this 
reached Paris, it created a strong feeling against the plant- 
ers; and on the motion of the Abbé Gregoire it was resolved 
by the assembly on 15th May, 1791, “that the people of 
color resident in the French colonies, born of free paret 
were entitled to,.as of right, and should be allowed 
joyment of all the privileges of French citizens, ¢ 
others those of being eligible to seats both in 
and colonial assemblies.” On the 23d August 
of the negroes broke out in the northern pre 
Domingo, and soon extended to the western pro 
the mulattoes and blacks combined. Many e 
committed by the insurgents, and were 
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scarcely inferior barbarity. The French assembly, alarmed 
by these scenes, and fearing the loss of the colony, repealed 


lamentable vacillation put an end to all hope of a reconcili- 
ation of parties in the island. Civil commissioners sent 
out from France quarrelled with the governor and called 
the revolted negroes to their assistance. The white inhabi- 
tants of Cape Francois were massacred and the city in great 
part destroyed by fire. The planters now offered their 
allegiance to Great Britain ; and an English force landed 
in the colony. But it was insufficient to encounter the 
hostility of the republican troops and the revolted negroes 
and mulattoes ; it suffered dreadfully from disease, and was 
obliged to evacuate the island in 1798. On the departure 
of the British the government remained in the hands of 
Toussaint ]’Ouverture, the noblest type ever produced by 
the African race. Slavery had disappeared; the blacks 
were employed as hired servants, receiving for their remu- 
neration the third part of the crops they raised; and the 
population was rapidly rising in civilization and comfort. 
The whole island was now French, the Spanish portion 
having been ceded by the treaty of Basel. The wish of 
Toussaint was that St. Domi should enjoy a practical 
independence whilst recognizing the sovereignty and exclu- 
sive commercial rights of France. Of the violent and treach- 
erous conduct of Bonaparte towards the island and its emi- 
nent chief we cannot here give an account ; the final issue 
was that the blacks drove from their soil the forces sent to 
subdue them, and founded a constitution of their own, 
which was more than once modified. There can be no 
doubt that the Government of the Restoration, in seeking 
to obtain possession of the island, had the intention of re- 
establishing slavery, and even of reopening the slave trade 
for the purpose of recruiting the diminished population. 
But Bonaparte abolished that trade during the Hundred 
Days, though he also failed to win back the people of St. 
Domingo, or, as it was now called by its original name, Hayti, 
to obedience. The Bourbons, when again restored, could 
not reintroduce the slave trade; the notion of conquering 
the island had to be given up; and its independence was 
formally recognized in 1825. Thus France lost her most 
important colonial possession, which had yielded produce 
toan amount almost as great as that of all the rest of the 
West Indies; and the negro race obtained its first and 
hitherto its only independent settlement outside of the 
African continent. 


England had not been the first European ‘power to 
abolish the slave trade; that honor belongs 
P to Denmark; a royal order was issued 16th 


eee May, 1792, that the traffic should cease in 
the Danish possessions from the end of 
1802. The United States had in 1794 forbidden any 


participation by American subjects in the slave trade 
to foreign countries ; they now prohibited the impor- 
tation of slaves from Africa into their own dominion. 
This Act was passed 2d March, 1807; it did not, 
however, come into force till Ist January, 1808. At 
the congress of Vienna (opened November 1, 1814) 
the principle was acknowledged that the slave trade 
should be abolished as soon as possible ; but the deter- 
mination of the limit of time was reserved for separate 
negotiation between the powers. It had been_pro- 
vided ina res between France and Great Britain, 
May 30, 1814, that no foreigner should in future in- 
luce slaves into the French colonies, and that the 
trade should be absolutely interdicted to the French 
themselves after June 1, 1819. This postponement 
of abolition was dictated by the wish to introduce a 
_ fresh stock of slaves into Hayti, if that island should 
be recovered. Bonaparte, as we have seen, abolished 
the French slave trade et his brief restoration, and 
this abolition was confirmed at the second peace of 
Paris, November 20, 1815, but it was not effectually 
-earried out by French legislation until March, 1818. 
In January, 1815, Portuguese subjects were prohibited 
r prosecuting the trade north of the equator, and 
e term after which the traffic should be everywhere 
awful was fixed to end on 2Ist January, 1823, but 
s afterwards extended to February, 1830; England 
aid £300,000 as a compensation tothe Portuguese. 
- royal decree was issued on 10th December, 1836, 
id the export of slaves from any Portuguese 
ession. But this decree was often violated. It 
agreed that the Spanish slave trade should come 


. 


{to an end in 1820, England 


'demnification of £400,00( 
Bien Montamba a ee $i cnigaln. SpE Se ._ | Gdemnication of £400,000. 
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paying to Spain an in- 
The Dutch trade was 


1813. By the peace of Ghent, December, 1814, the 
United States and England mutually bound them- 
selves to do all in their power to extinguish the traffic. 
It was at once prohibited in several of the South 
American states when they acquired independence, as 
in La Plata, Venezuela, and Chili. In 1831 and 1833 
Great Britain entered into an arrangement with France 
for a mutual right of search within certain seas, to 


| which most of the other powers acceded ; and by the 


Ashburton treaty (1842) with the United States pro- 
vision was made for the joint maintenance of squad- 
rons on the west coast of Africa. By all these meas- 
ures the slave trade, so far as it was carried on under 
the flags of European nations or for the supply of 
their colonies, ceased to exist. 

Meantime another and more radical reform had been 
in preparation and was already in progress, 
namely, the abolition of slavery itself in ante 
the foreign possessions of the several states movement) 
of Europe. When the English slave trade 
had been closed, it was found that the evils of the 
traffic, as still continued by several other nations, were 
greatly aggravated. In consequence of the activity of 
the British cruisers the traders made great efforts to 
carry as many slaves as possible in every voyage, and 
practiced atrocities to get rid of the slaves when cap- 
ture was imminent. It was, besides, the interest of 
the cruisers, who shared the price of the captured 
slave-ship, rather to allow the slaves to be taken on 
board than to prevent their being shipped at all. 
Thrice as great a number of negroes as before, it was 
said, was exported from Africa, and two-thirds of 
these were murdered on the high seas. It was found 
also that the abolition of the British slave trade did 
not lead to an improved treatment of the negroes in 
the West Indies. The slaves were overworked now 
that fresh supplies were stopped, and their numbers 
rapidly decreased. In 1807 there were in the West 
Indies 800,000 ; in 1830 they were reduced to 700,000. 
It became more and more evident that the root of the 
evil could be reached only by abolishing slavery alto- 
gether. At the same time, by the discussions which 
had for years gone on throughout English society on 
the subject of the slave trade, men’s consciences had 
been awakened to question the lawfulness of the whole 
system of things out of which that trade had taken 
its rise. 

An appeal was made by Wilberforce in 1821 to Thomas 
Fowell Buxton to undertake the conduct of this new ques- 
tion in parliament. An anti-slavery society was established 
in 1823, the principal members of which, besides Wilber- 
force and Buxton, were Zachary Macaulay, Dr. Lushing- 
ton, and Lord Suffield. Buxton moved on 5th May of the 
same year that the House should take into consideration 
the state of slavery in the British colonies. The object he 
and his associates had then in view was gradual abolition 
by establishing something like a system of serfdom for ex~ 
isting slaves, and passing at the same time a measure eman- 
cipating all their children born after a certain day. Can- 
ning carried against Buxton and his friends a motion to~ 
the effect that the desired ameliorations in the condition 
and treatment of the slaves should be recommended by the 
home Government to the colonial legislatures, and enforced 
only in case of their resistance, direct action being taken 
in the single instance of Trinidad, which, being a crown 
colony, had no legislature of its own. A well-conceived 
series of meastires of reform was accordingly proposed to 
the colonial authorities. Thereupon a general outcry was 
raised by the planters at the acquiescence of the Govern- 
ment in the principles of the anti-slavery party. A vain 
attempt being made in Demerara to conceal from the 
knowledge of the slaves the arrival of the order in council, 
they became impressed with the idea that they had been 
set free, and accordingly refused to work, and, compulsion 
being resorted to, offered resistance. Martial law was pro- 
claimed ; the disturbances were repressed with great sever- 
ity; and the treatment of the missionary Smith, which was 
taken up and handled with great ability by Brougham, 
awakened strong feeling in England against the planters, 
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The question, however, made little progress in parliament 
for some years, though Buxton, William Smith, Lushington, 
Brougham, Mackintosh, Butterworth, and Denman, with 
the aid of Z. Macaulay, James Stephen, and others, con- 
tinued the struggle, only suspending it during a period 
allowed to the local legislatures for carrying into effect the 
measures expected from them. In 1828 the free people of 


color in the.colonies were placed on a footing of legal | 


equality with their fellow-citizens. In 1830 the public 
began to be aroused to a serious prosecution of the mnin 
issue. It was becoming plain that the planters would take 
no steps tending to the future liberation of the slaves, and 
the leaders of the movement determined to urge the entire 
abolition of slavery at the earliest practicable period. The 
Government continued to hesitate and to press for mitiga- 
tions of the existing system. At length in 1833 the min- 
istry of Earl Grey took the question in hand and carried 
the abolition with little difficulty, the measure passing the 
House of Commons on 7th August, 1833, and receiving the 
Royal assent 28th of the same month. A sum of 20 mil- 
lions sterling [$97,200,000] was voted as compensation to 
the planters. A system of apprenticeship for seven years 
was established as a transitional preparation for liberty. 
The slaves were bound to work for their masters during this 
period for three-fourths of the day, and were to be liable 
to corporal punishment if they did not give the due amount 
of labor. The master was, in return, to supply them with 
food and clothing. All children under six years of age 
were to be at once free, and provision was to be made for 
their religious and moral instruction. Many thought the 
postponement of emancipation unwise. Immediate libera- 
tion was carried out in Antigua,and public tranquility was 
so far from being disturbed there that the Christmas of 
1833 was the first for twenty years during which martial 
law was not proclaimed in order to preserve the peace. 
Notwithstanding protracted and strenuous opposition on 
the part of the Government, the House of Commons passed 
a resolution against the continuance of the transitional 
system. When this was done the local legislatures saw 
that the slaves would no longer work for the masters; they 
accordingly cut off two years of the indentured apprentice- 
ship, and gave freedom to the slaves in August, 1838, instead 
of 1840. 

The example of Great Britain was gradually followed by 
the other European states, and some American ones had 
already taken action of the same kind. The immediate 
emancipation of the slaves in the French colonies was de- 
creed by the Provisional Government of 1848. In 1858 it 
was enacted that every slave belonging to a Portuguese 
subject should be free in twenty years from that date, a 
system of tutelage being established in the meantime. 
This law came into operation on 29th April, 1878, and the 
status of slavery was thenceforth illegal throughout the 
Portuguese possessions. The Dutch emancipated their 
slaves in 1863. Several of the Spanish American states, on 
declaring their independence, had adopted measures for 
the discontinuance of slavery within their limits. It was 
abolished by a decree of the Mexican republic on 15th Sep- 
tember, 1829. The Government of Buenos Ayres enacted 
that all children born to slaves after 31st January, 1813, 
should be free; and in Colombia it was provided that those 
born after 16th July, 1821, should be liberated on attaining 
their eighteenth year. 


Three of the most important slave systems still re- 
mained in which no steps towards emancipation had 
been taken—those of the Southern United States, of 
Cuba, and of Brazil. 

Slavery was far from being apyeeres in principle 

by the most eminent of the fathers of the 

merican Union. Washington in his will 
provided for the emancipation of his own 
slaves; he said to Jefferson that it was “among his 
first wishes to see some plan adopted by which slavery 
in his country might be abot 1 by law,”’ and again 
he wrote that to this subject his own suffrage should 
never be wanting. John Adams declared his abhor- 
rence of the practice of slaveholding, and said that 
“every measure of prudence ought to be assumed for 
the eventual total extirpation of slavery from the 
United States.’”’ Franklin’s opinions ey sc already 
indicated; and Madison, Hamilton, and Patrick Henry 
all reprobated the principle of the system. Jefferson 
declared that in the presence of the institution ‘he 
trembled for his country when he remembered that 
God was just.’’ The last-named statesman, at the first 
continental congress after the evacuation by the British 


United 
States, 


SLAVERY. 


forces, proposed a draft ordinance (Ist Mareh, 1784) 
for the government of the territory—ineluding the 
present Tennessee, Alabama, and Mississippi—eeded 
already or to be ceded by individual States to the 
United States; and it was an article of this ordinance 
that ‘‘after the year 1800 there should be neither 
slavery nor involuntary servitude in any of the said 
States, otherwise than in punishment of crime.”’ This 
proviso, however, was lost. At the convention of 
Philadelphia in 1787, where the constitution was 
settled, the sentiments of the framers were against 
slavery ; but South Carolina and Georgia insisted on 
its recognition as a condition of their joining the Union 

and even an engagement for the mutual rendition o 

fugitive slaves was embodied in the federal pact. The 
words ‘‘slave’’ and ‘‘slavery’’ were, however, ex- 
cluded from the constitution, ‘‘ because,’’ as Madison 
says, ‘‘they did not choose to admit the right of prop- 
erty in man’”’ in direct.terms; and it was at the 
same time provided that®ongress might interdict the 
foreign slave trade after the expiration of twenty years. 
It must not be forgotten that either before or soon 
after the formation of the Union the Northern States 
—beginning with Vermont in 1777, and ending with 
New Jersey in 1804—either abolished slavery or 
adopted measures to effect its gradual abolition within 
their boundaries. But the principal operation of (at 
least) the latter change was simply to transfer North- 
ern slaves to Southern markets, 

We cannot follow in detail the several steps by which 
the slave power for a long time persistently increased 
its influence in the Union. The acquisition of Louis- 
iana—including the State so named, Arkansas, Mis- 
souri, and Kansas—(1803), though not made in its 
interest, the Missouri compromise (1820), the annexa- 
tion of Texas (1845), the Fugitive Slave Law (1850), 
the Kansas-Nebraska bill (1854), the Dred Scott de- 
cision (1857), the attempts to acquire Cuba (1854), and 
to reopen the foreign slave trade (1859-60), were the 
principal steps—only some of them successful—in its 
career of aggression. They roused a determined spirit 
of opposition, founded on deep-seated convictions. 
The pioneer of the more recent abolitionist movement 
was Benjamin Lundy (1789-1839). He was followed 
by William Lloyd Garrison (1805-1879), Elijah P. 
Lovejoy (1802-1837)—a martyr, if ever there was one 
—Wendell Phillips, Charles Sumner, John Brown 
(b. 1800, hanged 1859), all of whom were in their 
several ways Jeanine apostles or promoters of the 
cause. The best intellect. of America outside the re- 
gion of practical — has been on the anti-slavery 
side. William . Channing, R. W. Emerson, the 
poets Bryant, Longfellow, pre-eminently Whittier, 
and more recently Whitman, have spoken on this 
theme with no uncertain sound. The South, and its 
partisans in the North, made desperate efforts to pre- 
vent the free expression of opinion respecting the insti- 
tution, and even the Christian churches in the slave 
States used their influence in favor of the maintenance 
of slavery. But in spite of every such effort opinion 
steadily grew. Public sentiment in the North was 
deeply stirred by the Unele Tom’s Cabin of Mrs. 
Harriet Beecher Stowe (1852), which, as Senior said, 
under the disguise of a novel was really a phiet 
against the Fugitive Slave Law. It ne re became 
apparent that the question could not be settled with- 
out an armed conflict. The designation of Abraham 
Lincoln as president in November, 1860, was the signal 
for the rising of the South. The North at first took 
arms simply to maintain the Union; but the far- 
sighted politicians from the first, and soon the 
nation, saw that.the real issue was the continued ex 
istence or the total abolition of slavery. [NITE! 
STrares. ni 

The war was closed by the surrender at App omatte 
(9th April, 1865), but already in 1862 slavery in the 
District of Columbia had been abolished by Co 


Pa. 


on 22d of September of the same year Li oln had 
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issued his proclamation of freedom to the slaves ; and 
eit gory Scam pee had been passed 
abolishing and forever prohibiting slavery throughout 
the United States. is . 


The Spanish slave code, promulgated in 1789, is admitted 
Cuba. on all hands to have been very humane in its 

Said character; and, in consequence of this, after 
Trinidad had become an English possession, the anti-slavery 
party resisted—and successfully—the attempt of the plant- 
ers (1811) to have the Spanish law in that island replaced 
by the British. But, notwithstanding this mildness of the 
code, so habitually and glaringly were its provisions vio- 
lated in the colonies of Spain, that Dr. R. R. Madden, who 
had personal knowledge of the affairs of Cuba, declared in 
1840 that “slavery in Cuba was more destructive to human 
life, more pernicious to society, degrading to the slave and 
debasing to the master, more fatal to health and happiness, 
than in any other slaveholding country on the face of the 
habitable globe.” “It is in Cuba at this day,” wrote Cairnes 
in 1862, “. . . that we see in the servile class the coarsest 
fare, the most exhausting and unremitting toil, and even 
the absolute destruction of a portion of its numbers every 
year by the slow torture of overwork and insufficient sleep 
and rest.”’” The slave population of the island was estimated 
in 1792 at 84,000; in 1817 at 179,000; in 1827 at 286,000; 
and in 1843 at 436,000. An act was passed by the Spanish 
legislature in 1870, providing that every slave who had 
then passed, or should thereafter pass, the age of sixty 
should be at once free, and that all yet unborn children of 
slaves should also be free. The latter, however, were to be 
maintained at the expense of the proprietors up to their 
eighteenth year, and during that time to be kept, as ap- 
prentices, to such work as was suitable for their age. This 
is known as the Moret Law, having been carried through 
the house of representatives by Sefior Moret y Prendergast, 
then minister for the colonies. By the census of 1867 there 
was in Cuba a total population of 1,370,211 persons, of whom 
764,750 were whites and 605,461 black ‘or colored ; and of the 
la number 225,938 were free and 379,523 were slaves. 
In 3 the Cubans roughly estimated the population at 
1,500,000,—of whom 500,000, or one-third, were slaves. Mr. 
Crowe, consul-general in the island, has lately (1885) stated 
that “the institution is rapidly dying,—that in a year, 
or at most two, slavery, even in its present mild form, will 
be extinct.” ; 

There was a convention between Great Britain and Brazil 
Brazil in 1826 for the abolition of the slave trade, but 
; it was habitually violated in spite of the Eng- 
lish cruisers. In 1830 the traffic was declared piracy by the 
emperor of Brazil. England asserted by the Aberdeen Act 
(1845) the right of seizing suspected craft in Brazilian 
waters. Yet by the connivance of the local administrative 
authorities 54,000 Africans continued to be annually im- 
ported. In 1850 the trade is said to have been decisively 
put down. The planters and mine proprietors cried out 
against this as a national calamity. The closing of the 
traffic made the labor of the slaves more severe, and led to 
the employment on the plantations of many who before had 
been engaged in domestic work; but the slavery of Brazil 
has always been lighter than that of the United States. On 
28th September, 1871, the Brazilian chambers decreed that 
slavery should be abolished throughout the empire. Though 
existing slaves were to remain slaves still, with the excep- 
tion of those possessed by the Government, who were libe- 
rated by the Act, facilities for emancipation were given; 
and it was provided that all children born of female slaves 
after the day on which the law passed should be free. They 
were, however, bound to serve the owners of their mothers 
for a term of 21 years. A clause was inserted to the effect 
that a certain sum should be annually set aside from fines 
to aid each province in emancipating slaves by purchase. 
Seven years before the passing of this Act the emperor, 
whose influence has always been exerted in favor of free- 
dom, had liberated his private slaves, and many Brazilians 
after 1871 followed his example. According to the census 
of 1835 there were then in Brazil 2,100,000 slaves. It was 
estimated that at the beginning of 1875 there were not more 


- than 1,476,567. But in 1884 they are spoken of as 3,000,000 


in number. A gradual separation has been for some time 
taking place between the parts of the country in which 
slave labor is used and the free-labor regions. Slavery is 
é iad concentrated in the districts between Maranhfo and 
SGo Paulo. 

the anti-slavery movement, obtained leave to introduce a 
for a more rapid liberation of slaves than was attain- 
‘under the law of 1871, and for the final extinction of 


‘Almanach de Gotha for 1887 gives the number of slaves on 
June, 1885, as 1,149,723.—AM. Ep.]” 


In 1880 the deputy Joachim Nabuco, leader of 
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slavery in Brazil by 1st January, 1890. The Government, 
howeyer, refused to sanction the further progress of the 
bill; but the question has since become again of present 
political interest, being the principal subject of discussion 
in the parliament which opened Ist March, 1885. A bill has 
been passed, known as the Saraiva Law, on which we can- 
not yet form a definitive judgment, but which is understood 
to have disappointed the expectations of the abolitionists. 
It is said to provide exorbitant compensation for the slave- 
owners; and, although slaves over 60 years of age are to 
obtain their freedom, it appears that all slaves, on being set 
free, as well as the indentured children of slaves, are to 
remain three years longer with their masters at very low 
wages, the planters thus practically receiving an additional 
indemnity. 

In the colonies of more than one European country, after 
the prohibition of the slave trade, attempts 
were made to replace it by a system of import- _Disguised 
ing laborers of the inferior races under contracts slave trade. 
for a somewhat lengthened term; and this was 
in several instances found to degenerate into a sort of legal- 
ized slave traffic. About 1867 we began to hear of a sys- 
tem of this kind which was in operation between the South 
Sea Islands and New Caledonia and the white settlements 
in Fiji. It seems to have begun in really voluntary agree- 
ments; but for these the unscrupulous greed of the traders 
soon substituted methods of fraud and: violence. The 
natives were decoyed into the labor ships under false pre- 
tences, and then detained by force; or they were seized on 
shore or in their canoes and carried on board. The nature 
of the engagements to go and work on the plantations was 
not fully explained tothem, and they were hired for periods 
exceeding the legal term. The area of this trade was ere 
long further extended. In 1884 attention was drawn in a 
special degree to the Queensland traffic in Pacific Islanders 
by the “Hopeful” trials, and a Government commission 
was appointed to inquire into the methods followed by 
labor ships in recruiting the natives of New Guinea, the 
Louisiade Archipelago, and the D’Entrecasteaux group of 
islands. The result of the investigations, during which 
nearly five hundred witnesses were examined, was the dis- 
closure of a system which in treachery and atrocity was 
little inferior to the old African slave trade. These shameful 
deeds have made the islanders regard it as a duty to avenge 
their wrongs on any white man they can entice upon their 
shores, The noble-hearted bishop of Melanesia, John Cole- 
ridge Patteson, fell a victim to this retaliation on the island 
of Nukapu 20th September, 1871. The tendency of the 
whole system is to create a war of races. It may be ques- 
tioned whether this trade in labor can be safely continued 
at all; if so, it must be under a constant and vigorous sys- 
tem of surveillance and regulation. 

We have seen that the last vestiges of the monstrous 
anomaly of modern colonial slavery are disappearing from 
all civilized states and their foreign possessions. It now 
remains to consider the slavery of primitive origin which 
has existed within recent times, or continues to exist, out- 
side of the Western world. 

In Russia, a country which had not the same historical 
antecedents with the Western nations, properly 
so-called, and which is in fact more correctly 
classed as Eastern, whilst slavery had disap- 
peared, serfdom was in force down to our own , 
days. The rural population of that country, at the earliest 
period accessible to our inquiries, consisted of (1) slaves, (2) 
free agricultural laborers, and (3) peasants proper, who were. 
small farmers or cottiers and members of a commune. The 
sonrees of slavery were there, as elsewhere, capture In war, 
voluntary sale by poor freemen of themselves, sale of in- 
solvent debtors, and the action of the law in certain crimi- 
nal cases. In the 18th century we find the distinction be-. 
tween the three classes named above effaced, and all of 
them merged in the class of serfs, who were the property 
either of the landed proprietors or of the state. They were, 
not even adscripti glebe, though forbidden to migrate; an 
imperial ukase of 1721 says, “the proprietors sell their 
peasants and domestic servants, not even in families, but 
one by one, like cattle.” This practice, at first tacitly 
sanctioned by the Government, which received dues on the 
sales, was at length formally recognized by several imperial 
ukases. Peter the Great imposed a poll-tax on all the 
members of the rural population, making the proprietors 
responsible for the tax charged on their serfs; and the 
“free wandering people ” who were not willing to enter the 
army were required to settle on the land either as members 
of a commune or as serfs of some proprietor. The system 
of serfdom attained its fullest development in the reign of 
Catherine II. Theserfs were bought, sold, and given in pres- 
ents, sometimes with the land, sometimes without it, some- 
times in families and sometimes individually, sale by public 


Russian 
serfdom. 
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auction being alone forbidden, as “ unbecoming in a Euro- | by dealers, they are to the number of about 10,000 annu- 


pean state.” 
their unruly serfs to Siberia, or send them to the mines for 
life, and those who presented complaints against their mas- 
ters were punished with the knout and condemned to the 
mines. The first symptoms of a reaction appear in the reign 
of Paul (1796-1801). He issued an ukase that the serfs 
should not be forced to work for their masters more than three 
days in each week. There were several feeble attempts at 
further reform, and even abortive projects of emancipation, 
from the commencement of the present century. But no 
decisive measures were taken before the accession of Alex- 
ander II. (1855). That emperor, after the Crimean War, 
created a secret committee composed of the great officers of 
state, called the chief committee for peasant affairs, to study 
the subject of serf-emancipation. Of this body the grand- 
duke Constantine was an energetic member. To accelerate 
the proceedings of the committee advantage was taken of 
the following incident. In the Lithuanian provinces the 
relations of the masters and serfs were regulated in the 
time of Nicholas by what were called inventories. The 
nobles, dissatisfied with these, now sought to have them re- 
vised. The Government interpreted the application as 
implying a wish for the abolition of serfdom, and issued a 
rescript authorizing the formation of committees to prepare 
definite proposals for a gradual emancipation. A circular 
was soon after sent to the governors and marshals of the 
nobility all over Russia proper, informing them of this de- 
sire of the Lithuanian nobles, and setting out the funda- 
mental principles which should be observed “if the nobles 
of the provinces should express a similar desire.” Public 
opinion strongly favored the projected reform; and even 
the masters who were opposed to it saw that, if the opera- 
tion became necessary, it would be more safely for their 
interests intrusted to the nobles than to the bureaucracy. 
Accordingly, during the year 1858 a committee was created 
in nearly every province in which serfdom existed. From 
the schemes prepared by these committees, a general plan 
had to be elaborated, and the Government appointed a 
special imperial commission for this purpose. The plan was 
formed, and, in spite of some opposition from the nobles, 
which was suppressed, it became law, and serfdom was 
abolished (19th February = 3d March, 1861). Its nature 


and results have been indicated in Russta, vol. xxi. p. 90.) 


The total number of serfs belonging to proprietors at the 
time of the emancipation was 21,625,609, of whom 20,158,- 
231 were peasant serfs and 1,467,378 domestic serfs. This 
number does not include the state serfs, who formed about 
one-half of the rural population. Their position had been 
better, as a rule, than that of the serfs on private estates ; 
it might, indeed, Mr. Wallace says, be regarded as “an in- 
termediate position between serfage and freedom.” 
Amongst them were the serfs on the lands formerly be- 
longing to the church, which had been secularized and 
transformed into state demesnes by Catherine II. There 
were also serfs on the apanages affected to the use of the 
imperial family ; these amounted to nearly three and a half 
millions. Thus by the law of 1861 more than forty millions 
of serfs were emancipated. 

The slavery of the Mohammedan Eastis usually not the 
slavery of the field but of the household. The 


pe gs slave is a member of the family, and is treated 
slavery. with tenderness and affection. The Koran 


breathes a considerate and kindly spirit towards 
the class, and encourages manumission. The child of a 
slave girl by her master is born free, and the mother is 
usually raised to be a free wife. But behind this slavery, 
however mild in itself, stands the slave trade, with its sys- 
tematic man-hunting, which has been, and still is, the 
curse of Africa. The traffic in slaves has been repeatedly 
declared by the Ottoman Porte to be illegal throughout its 
dominions, and there have been several conventions be- 
tween Great Britain and the khedive for its suppression in 
Egypt; but it is still largely carried on both in the latter 
‘country and in Turkey, owing to the laxity and too often 
the complicity of the Government officials. 

In the days of the colonial slave trade its African centre 
was the region about the mouths of the rivers 
Calabar and Bonny, whither the captive 
negroes were brought from great distances in 
the interior. As many slaves, Clarkson tells us, came an- 
nually from this part of the coast as from all the rest of 
Africa besides. At present, it is commonly said,—though 
Cameron in 1875 was otherwise informed,—no slaves are 
exported from the western side of the continent. The 
principal centres from which the supply is now furnished 
to Egypt, Turkey, Arabia, and Persia are three in number. 
(1) The Soudan, south of the Great Sahara, appears to be 
one vast hunting-ground. Captives are brought thence to the 
slave market of Kuka in Bornu, where, after being bought 


Africa. 


The proprietors could transport without trial | 


ally, marched over arid desert tracts under a burning sun 
to Murzuk in Fezzan, from which place they are distributed 
to the northern and eastern Mediterranean coasts. Their 


| sufferings on the route are dreadful; many succumb and 


are abandoned. Rohlfs informs us that “any one who did 
not know the way” by which the caravans pass “ would 
only have to follow the bones which lie right and left of the 
track.” Negroes are also brought to Moroceo from the 
Western Soudan and from Timbuktu. The centre of the 
traffic in Morocco is Sidi Hamed ibn Musa, seven days’ jour- 
ney south of Mogador, where a great yearly fair is held. The 
slaves are forwarded thence in gangs to different towns, espe- 
cially to Morocco city, Fez, and Mequinez. About 4000 are 
thus annually imported, and an ad valorem duty is levied by 
the sultan, which produces about £4800 of annual revenue. 
The total number of negro slaves in Morocco appears to be 
about 50,000. (2) The basin of the Nile, extending to the 
great lakes, is another region infested by the slave trade; 
the slaves are either smuggled into Egypt or sent by the Red 
Sea to Turkey. The khedive Ismail in 1869 appointed Sir 
Samuel Baker to the command of a large force with which 
he was “ to stike a direct blow at the slave trade in its dis- 
tant nest.” The instructions in the firman issued to him 
were as follows: “Tosubdue to our authority the countries 
situated to the south of Gondokoro, to suppress the slave 
trade, to introduce a system of regular commerce, to open 
to navigation the great lakes of the equator, and to establish 
a chain of military stations and commercial depéts through- 
out Central Africa.” The work energetically commenced 
by him was continued by Colonel C. G. Gordon (1874 to 
1879), but since the revolt of the Soudan, it is to be feared, no 
trace of his or of Baker’s work remains in the scene of their 
labors. The most effectual direct methods of dealing with 
the slave trade in the present territories of Egypt seem to 
be those suggested by the Anti-Slavery Society to Mr. 
Gladstone’s Government in 1881—extended consular super- 
vision, and a compulsory registration of all existing slayes. 
(3) There has long been a slave trade from the Portuguese 
possessions on the East African coast. The stream of 
supply came mainly from the southern Nyassa districts by 
three or four routes to Ibo, Mozambique, Angoche, and 
Kilimane. Madagasear and the Comoro Islands obtained 
most of their slaves from the Mozambique coast. It was 
believed in 1862 that about 19,000 passed every year from 
the Nyassa regions to Zanzibar, whence large supplies were 
drawn for the markets of Arabia and Persia up to 1873. 
The mission of Sir Bartle Frere to the sultan of Zanzibar in 
1873 brought about a treaty for the suppression of the slave 
trade, but it is to be feared that the cessation of the traffic 
from that port has not extinguished the traffie, but has in 
part only given it a different direction, through Somali 
markets. In Madagascar, which has been supplied from 
the Mozambique coast, the import and sale of slaves were 
prohibited within the Hoya dominions by Queen Ranava- 
lona II. in June 1877. The rulers of the Comoro Islands, 
Mohilla and Anjuan (or Johanna), have signed treaties for 
the abolition of thestatus of slavery in their dominions after 
1890, the fulfilment of which, however, it will probably be 
difficult to enforce. Thestations established by the English 
universities in the valley of the Rovuma and by the Estab- 
lished and Free Churches of Scotland on Lake Nyassa 
doubtless contributed much to the diminution of the traffic 
in those parts. It is said that, whereas no less than 10,000 
slaves formerly passed the southern end of the Nyassa every 
year, in 1876 not more than 38 were known to have been 
conveyed by that route. Lieutenant O’Neill, British consul 
at Mozambique, writing in 1880, fixed at about 3000 the 
number thenannually exported from the coast between the 
rivers Rovuma and Zambesi. Butsince that date the traffic 
seems,to have received a fresh impetus from an increased 
demand for ivory, the slave and ivory trades being “hand 
and glove.” The Portuguese appear to be the most deter- 
mined upholders of the evil system, and in consequence are 
everywhere detested by the natives. 
There are other minor branches of the trade elsewhere in 
Africa, Thus from Harar in Somali-land caravans are sent 
to Berbera on the coast, where there is a great annual fair. 
The slaves are collected from the inland Galla countries, 
from Gurigwe, and from Abyssinia. 7 ; 
Clarkson first, and Buxton afterwards, whilst they urg 
all other means for the suppression or discou 
the slave trade and slavery, saw clearly that the only 
oughly effectual method would be the developr 
legitimate commerce in Africa itself. When B 
lished in 1840 his book entitled The Slave Tra 
Remedy, this was the remedy he contemplated. The 
nate Niger expedition of 1841 was directed to sim 
and it has been more and more felt by all who w 
ested in the subject that here lies the radical 


SLAVONIA—SLAVS. 


pea problem. It was for some time thought that from | 
ierra Leone as a centre industry and civilization might | 
be diffused amongst the nations of the continent; and in | 
1822 the colony (which in 1847 became the independent | 
republic) of Liberia had been founded by Americans with a 
similar object; but in neither case have these expectations 
been fulfilled. A new, and it would seem really hopeful, 
effort for thesame great end has recently been undertaken. 
Leopold I1., king of the Belgians, invited in September, 
1876, representative geographers to a conference 
in his palace, to discuss the question of the ex- 
ploration and civilization of Africa through 
the development of commerce and the abolition of the 
slave trade. Six European nations were represented, and 
an International African Association was formed. The 
central committee organized seven successive expeditions 
from the east coast to Lake Tanganyika. The exploration 
of the Congo by Stanley turned attention to the west coast, 
and he went out to the Congo in 1879 as commander-in- 
chief of the association, to open up that river. The asso- 
ciation obtained, by treaties with the native chiefs, the | 
cession of certain territories. The recognition of its flag 
and its territorial rights by the European powers has trans- 
formed the association into the Congo Free State. <A con- 
ference was held at Berlin on 15th November, 1884, attended 
by plenipotentiaries from all the European states, to regu- 
late the position of the new state, and one of its declara- 
tions was that “these regions shall not be used as markets 
or routes of transit for the trade in slaves, no matter of 
what race ; each of these powers binds itself to use all the 
means at its disposal to put an end to this trade and to 
punish those engaged in it.” The territory of the new 
state was fixed so as to comprise 1,065,200 square miles, with 
an estimated population of 42,608,000 souls. Stations have 
been built at points extending for nearly 1500 miles into 
the centre of Africa. 

There are, it cannot be denied, real dangers connected 
with this great enterprise for the civilization of Africa. 
Disputes may arise between the powers having interests in 
the itories of the new state, and, still worse, the natives 
may be led to take sides in such disputes. That the African 
population should be sometimes oppressed, or have justice 
denied them, by European traders or officials is by no means 
unlikely in the present state of opinion with respect to our 
duties towards the retarded races. Difficulties, too, may 
be created by the rivalries and mutual jealousies of the 
missionaries of the several Western communions. But, 
whilst foreseeing these possibilities and urging the neces- 
sity of guarding, as far as possible, against the evils referred 
to, we ought not to view in a grudging or suspicious spirit, 
an enterprise which is begun with pure intentions, and will 
probably do much to right the wrongs and improve the 

; ne of a deeply-injured portion of our race. The estab- 
e ent of the state will be no reason for the cessation of 
any effort which Western Governments can make, by the 
exercise of influence and by remonstrance, to induce Turkey 


Congo 
Free State. 
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and Egypt to fulfil their engagements respecting the slave 
trade. The rulers of those states are well disposed to appro- 
priate the results of more advanced civilization ; and we 
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“ ee CEDING to the tables published by Boudilo- 
a vich in connection with the admirable ethnolo- 

gical map of Mirkoyvich (St. Petersburg, 1875), the 
vs may be grouped geographically as follows: * 


‘I. SourmeAstern Drviston.—l. Russians.—(a) The 
oe hi- Great Russians (Velikorousskie), who occupy 
; the governments round Moscow and extend as 
far north as Novgorod and Vologda, south to 
Kieff and Voronezh, east to Penza, Simbirsk, 
and Vyatka, and west to the Baltic provinces and Poland ; 

ey number about 40,000,000. (6) The Little Russians 


ssiane), who include the Rousines or Rousniaks in 
and the Boiki and Gouzouli in Bukovina; they 
16,370,000. Drawing a straight line from Sandee 
1 ww to he qnete frontier pate we pel apa 
their lan, e dominant tongue icia and a e 

oats of Russia till we come to the Caucasus. It 
en in a strip of territory in the north of Hun- 
) The White Russians, inhabiting the western 
ents ; they number 4,000,000, 5 ; 
Jgarians, including those in Russia, Austria, Rou- 


eastern Roumelia, and those under Turk- 
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need not despair of the disappearance in Mohammedan 
communities of slave-holding and its ally polygamy, since 
those practices are not enjoined, but only tolerated, by a 
religious code which social progress will inevitably lead its 
adherents to modify by interpretation. 


Bibliography.—On the several branches of the subject of slavery 
and serfdom fuller information may be obtained from the follow- 
ing works, which have been amongst those used in the prepara- 
tion of the preceding sketch. 
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William Blair, Inquiry into the State of Slavery among the Romana, 
from the Earliest Period to the Establishment of the Lombards in Italy, 


| 1838; Dureau de la Malle, Economie Politique des Romains, 2 vols., 


1840 ; M. Troplong, De U Influence du Christianisme sur le Droit Civil 
des Romains, 2d ed. 1855. On Medieval Slavery and Serfdom: G,. 
Humbert, article “Colonat" in the Dictionnaire des Antiquités 
Grecques et Romaines of Daremberg and Saglio (now in course of 
publication) ; J. Yanoski, De Abolition de (Esclavage Ancien au 
Moyen Age et de sa Transformation en Servitude de la Glébe (Wallon 
and Yanoski had jointly composed a memoir to compete for a 
prize offered by the Academy of Moral and Political Sciences in 
1837; Wallon’s portion of the memoir became the foundation of 
his Histoire de 0 Esclavage dans I Antiquité above mentioned ; 
Yanoski's part, the expansion of which was prevented by his 
early death, was poshese site published in 1860; it is no more 
than a slight sketch); Benjamin Guérard, Prolegoménes aw Polyp- 
tyque d’ Irminon, 1844; Fustel de Coulanges, Histoire des Institutions 
Politiques de UVancienne France (only the first part has been pub- 
lished, 24 ed. 1877), and Recherches sur quelques Problémes d’ His- 
toire, 1885 (the latter work contains the best extant discussion 
of the whole subject of the colonatus, founded throughout on the 
original texts); Stubbs, Constitutional History of England, 3 vols., 
1874-78. Onthe Colonial Slave Trade and Slavery: Washington 
Irving, Life and Voyages of Christopher Columbus, 1828, several 
times reprinted; Arthur Helps, Life of Las Casas, 1868; Bryan 
Edwards, History, Civil and Commercial, of the British West Indies, 
1793, 5th ed. in 5 vols., 1819; Thomas Clarkson, History of the Rise, 
Progress, and Accomplishment of the Abolition of the African Slave 
Trade by the British Parliament, 2 vols., 1808 ; T. Fowell Buxton, 
rican Slave Trade, 2d ed. 1838, and The Remedy, a Sequel, 1840; 
Memoirs of Sir T. F. Buxton, edited by his son Charles Buxton, 3d 
ed. 1849. On North American Slavery: G. M. Stroud, Laws Re- 
lating to Slavery in America, 2d ed. 1856; H. Greeley, The American 
Conflict, 1865; and John E. Cairnes, The Slave Power; és Character, 
Career, and Probable Designs, 1862, 2d ed. 1868. On_ Brazilian: 
Fletcher and Kidder, Brazil and the Brazilians, 9th ed. 1879. On 
Russian Serfdom : D. Mackenzie Wallace, Russia, 1877. For the 
existing state of the African slave trade, and of Serres and 
Turkish slavery, the Ismailia of Sir S. Baker, the writings of Liv- 
ingstone, and the biographies of Gordon may be consulted, 
besides the or documents on these subjects published by the 
British and Foreign Anti-Slavery Society. There are two volumes 
by A. Tourmagne, entitled respectively Histoire de U Esclavage 
Ancien et Moderne, 1880, and Histoire du Servage Ancien et Moderne, 
1879, which bring together many facts relating to slavery and 
serfdom ; but they are somewhat loose and uncritical; the author, 
too, repeats himself much, and dwells on many topics scarcely 
if at all connected with his main themes. The largest and most 
hilosophical views on slavery generally will be found in Hume’s 
ssay “On the Populousness of Antient Nations,” and in Comte’s 
Philosophie Positive. vol. v., and Politique Positive, vol. iii, For its 
economic effects, when it is regarded as an organization of labor, 
reference may be had toSmith’s Wealth of Nations, book iii., chap. 
2, J. 8. Mill’s Political Economy, book ii. chap, 5, and J. E. Cairne’s 
Slave Power, chap. 2. (J. K. 1.) 


SLAVONIA. See CroaTIA AND SLAVONIA. 


SLAVS. 


ish government in Macedonia ; their total number is 5,123,- 
592. 


3. Servo-Croats, including those of Servia, Montenegro, 
the southern part of Hungary, and a few in the south of 
Russia; they are returned as numbering 5,940,539. Here 
also may be placed the Slovenes, including those in Styria, 
Carinthia, and Carniola, amounting to 1,287,000, 

IL Western Drviston.—1. Poles, divided between Rus- 
sia, Austria, and Prussia; they number 9,492,162; under 
this head may be included the Kashoubes near Dantzic, 
numbering 111,416. ; 

2. Chekhs! and Moravians, 4,815,154 in number; here also 
may be included the Slovaks, numbering 2,223,820. 

3. Lusatian Wends or Sorbs, Upper and Lower, partly in 
Saxony ence, Las Prussia. The Upper Wends number 


96,000, the er i é 
"Total number of Slavs in both divisions 89,499,683, 


Originally the Slavs were spread over a great part 
of northern Germany, cwicelins as far as Utrecht, 
1 This spelling has been adopted as best calculated to show 


the pronunciation of the name Czech, in the same way as the 
French write the word ' 
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which was anciently called Wiltaburg and was a city 
of the Wilzen. Thus Slavonic was certainly spoken 
in Pomerania, Mecklenburg, Brandenburg, Saxony, 
west Bohemia, Lower Austria, the greater part of 
Upper Austria, north Styria and north Carinthia, a 
large part of what is now I Tungary, and in the locali- 
ties now occupied by Kiel, Liibeck, Magdeburg, Halle, 
Leipsic (=Lipsk, the city of lime-trees, Baireuth 
Linz, Salzburg, Gratz (= Gradetz, Gorodetz), and 
Vienna. The names of the old Slavonic tribes 
originally settled in these parts of Germany are given 
in Schafarik’s Slawische Alterthiimer, to which work 
the reader desiring further information must be re- 
ferred. They are mentioned frequently in such writers 
as Helmold, Dietmar, Arnold, Wittekind, and others. 
We hear of a commercial city of importance, which 
some writers have rather fantastically termed the 
Slavonic Amsterdam, called Wolin, on an island of 
the same name, which was known as Winetha to the 
Germans and as Julin to the Danes. Schafarik even 
wished to see the Slavonic tribe of the Wilzen in 
English Wiltshire. This, however, cannot be accepted ; 
the original name is Wilszetas and that of the town 
Wiltun, the town on the river Wily. It haslong been 
a generally received opinion that the modern Greeks 
have a large Slavonic admixture. This opinion was 
boldly asserted some years ago by Fallmerayer and has 
not been upset even by the labors of M. Sathas. He 
dwells much upon the form 26%aByv0e as distinct from 
LkAaByvor; but this corruption seems to be owing to 
some such false analogy as éc84¢c. Miklosich, in his 
Etymologisches Worterbuch der slavischen Sprachen 
(1886) ; considers the two forms to be identical. In like 
fashion Procopius connects Serbi with =répo and 
Constantine Porphyrogenitus turns Svatopluk into 
ZeevddrAoxoc. Medieval Greece, especially the Pelo- 
ponnesus, abounded with Slavonie names, which are 
now being replaced by others drawn from classical 
sources. Kollar and Wolanski wished to find a 
Slavonic population in Italy ; but their opinions are 
considered the wild dreams of unscientific patriots, 
though these views found their way into such works 
as the Varronianus of Dr. Donaldson. Equally un- 
founded appears to be the belief that a Slavonic ele- 
ment may be traced in Spain and Asia Minor. If the 
Slavs have lost in the west of Europe, they have 
gained in the east considerably, as Russia has en- 
croached upon the Ugro-Finnish tribes of the northern 
and eastern portions of its empire, and many of these 
races are now in various stages of Russification. 

As to the original home of the Slavonic race there 
are three leading opinions: (1) the Slavs 


Qriginal settled in Europe at a period contempo- 
Slavs. raneous with or shortly after the arrival 


nt of the Teutonic and other Indo-European 
families ; (2) they first made their appearance in 
Europe with the Huns, Avars, and other Asiatic 
barbarians in the 3d century after Christ; (3) they 
originated in Europe, as did the so-called Indo- 
European race altogether, This last view has been 
maintained by Penka’ and Schrader’ (see below). 
The first of these views has been supported by 
P Schafarik. He considers that the Slavs left 
Asia in very early times for the following 
reasons :—(a) the fact that the Slavonic 
languages are more closely connected with European 
tongues than those of Asia, even granting the many 
affinities of Slavonic with Zend or (as has been re- 
cently shown by Hiibschmann) with Armenian ; (b) 
the similarity of the manners and customs of the Slavs 
to those of the Celts, Germans, and other European 
populations ; (c) the occurrence of many mountains, 
rivers, and towns having Slavonic names which are 
mentioned long before the Slavs themselves are found 
in history; (d@) the fact that the Slavs are always 
spoken of by the earlier writers in terms which show 


1 Origines Ariace, Vienna, 1883, 
2 Sprachvergleichung und Urgeschichte, 1885. 


Schafarik’ 
view. 


The falling of a plough with its yoke 
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that these writers considered them to be an 
ancient European nation, and were struck with the 
large area over which their populations extended. 
Moreover, the arrival at a comparatively late period 
of such large: hordes would have made a t im- 
pression upon the surrounding nations at the time, 
and this would certainly have found an echo in their 
historians and chroniclers. 

Schafarik believes that the Slavs or Wends (as they 
were called by their Teutonic neighbors) were settled 
at a very early period on the southern coast of the 
Baltic. The word ‘‘Wend’’ he connects with a 
Slavonic (voda) and Lithuanian (wand) root mean- 
ing ‘‘ water’’; thus it would signify the people dwell- 
ing about the water. He appears to include under 
the Slavs all people bearing the name Wends, notably 
the Veneti on the Adriatic. Other writers, however, 
consider that the word was applied generally to any 
maritime people; and this view appears probable. 
The name also occurs in Switzerland. The Wends, 
then, according to Schafarik, were the earliest inhabi- 
tants of the Baltic coast; but they were expelled by 
the Goths in the 4th century B.c. Nestor makes 
other tribes of Slavs to have been established at an 
early period on the Danube and to have been driven 
thence by the Vlachs, a people whom scholars are in- 
clined to identify with the Latin colonists from whom 
in a great measure the modern Roumans are descended. 
We find other tribes settled in the neighhorheye of 
the Carpathians. The first historian who , 
relates anything about the Slavsis probably _cl#ssical 
Herodotus, whose account of the north of 
Europe is very vague. Among the hian tribes 
mentioned by him two have been identified with the 
Slavs by Schafarik with considerable probability,—the 
Budini and the Neuri. Of the former we are told that 
they were a large nation and had blue eyes and red 
hair. The description of the country they inhabited 
corresponds pretty closely to Volhynia and portions of 
White Russia. The Neuriare placed by Schafarik on 
the river Bug, which flows through Podolia. There 
at the present day we find a fiver named Nureff, and 
the surrounding country is called Nurska. This Spinion 
is supported by Schrader, who places the original home 
of the Slavs in Seythia. Pésche* goes so far as to 
consider the eastern part of Hurope—especially that 

ortion of Russia which constitutes the basin of the 
Pripet, the Beresina, and the Dnieper—as the primary 
abode of the Indo-European race. Dr. Kurd yon 
Schlézer interprets Herod. iv. 2 6—the story of Targi- 
taus and his three children—as an allusion to the Slavs. 
from heaven 
would hardly be a characteristic tale of a nomad 
people. We seem to have an echo of the stories of 
the peasants Mikoula, Selianinovich, Piast, and 
Piemysl, all dear to Slavonic legend. e view that 
the ancestors of the Slavs are to be found among the 
Scythian tribes has been supported in recent times 
by the Russian author Zabielin.* He also thinks 
that their original settlement was in Be ian and 
White Russia. The specimens Of the Scythian lan- 
guage which have come down in Herodotus and else- 
where can certainly best be explained by Indo-European 
roots. The name Slav does not occur in any writer 
before the time of Jordanes, unless it be in the Sravavoi 
of Ptolemy. Jordanes says of them—‘‘ quorum nomina 
licet nune per varias familias et loca mutentur, princi- 
paliter tamen Sclavini et Antes.’’. It is probably con- 
nected with the root slovo, ‘‘ the word,’” which is 
related to the Greek «Aiw (Slav. slit, “‘to be ealled’’) ; 
and in a Polabish vocabulary we get the form slivo. 
The Slav thus comes to mean “* the intelligibly spea 
ing man’’ in contrast to ‘* the dumb man,”” Wi 
which in the modern Slavonic languages has 
mean simply ‘‘German.”’ Miklosich (Etym, Vort 

3 Die Arier, ein Beitrag zur hen A 


4 See, however, the arguments on the otherside in th — 
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thinks that the termination -ene in Slovene shows 
the word to be derived from the name of a place and 
rejects the explanation from s/ovo. Some Slavonic 
se 


olars have sought an explanation of the name in | 


the word slava, ‘‘ glory.”’ 

Penka,! however, attempts to upset the ordinary 
etymology. According to him the Slavs are non-Aryan 
and belong rather to the Ugro-Finnish race. Their 
name, he tells us, shows that they were subjected by 
the Aryans and became their dependants. He con- 
siders it to be derived from the present participle of 
the root ilu (‘‘ to hear,”’ Slav. s/i), and thus identifies 
it with “‘ client.” 
who speaks of the Peucini, the Venedi, and the Fenni. 
Ptolemy also alludes to the Wendic mountains. He 
tells us that Sarmatia, 7.e., all the territory east of the 


Vistula and north of Dacia, was inhabited by widely | 


scattered races and that the Wenedz were established 
along the whole of the Wendish gulf. Jordanes calls 
them Winide. The other name, Antes, applied by 
this historian to the Slavs, which, like 4 ie word 
Wend, they never used themselves, Schafarik connects 
with a Gothio root. 
others have denied to the Russians the right of being 
called Aryan. Penka,? as stated before, carries this 
opinion much further and refuses the appellation to 
the whole Slavonic family. Finding that many of the 
Slavs have chestnut-colored curly hair and dark eyes, 
that the White Russians are blonde, that the southern 
- Slavs are darker and have ashorter head than those in 
the north, he is inclined to see in the Slavs a very 
mixed race, and quotes Procopius* in support of his 
opinion. 
The second of the opinions alluded to above has been 
adopted by Wocel,* according to whom the 
Slavs in the north of Germany on the Elbe, 
Moldau, Sale, Spree, as also those living 
south of the Danube, were not living in juxtaposition in 
the Bronze Age, but wandered into those regions some 
centuries after the birth of Christ. In proof of this as- 
sertion he cites many names of objects which are com- 
mon to the Slavonic languages and yet could not have 
been known to any eople in the Bronze Period,—as, 
for example, iron (O.S. Zeleso),® objects made of iron, 
as seythe (O.S. kosa), chisel (O.S. dato), tongs (0.8. 
klésta), knife (nfiz), saw (pila), hoe (motyka), sword 
(med), stirrup (stFemen), spur (ostrula), needle ( jehla), 
or (kotva), Common to all the Slavonic languages 
are the names for gold (z/ato), silver (st¥ibro), copper 
(méd), tin (olovo). All these words must have been 
formed while the Slavonic people dwelt together in a 
comparatively narrow space,—according to Wocel_be- 
tween the Baltic, the Vistula, and the Dnieper; other- 
wise, according to this author, if we suppose that the 
Lutitzes, Obotrites, Sorbs, and Chekhs were autoch- 
thonous, it is difficult to see how they could have had 
the same names for many objects which did not exist 
in the Bronze Age, e.g., iron, as the Slavs on the 
Dnieper, the Balkans, and the Adriatic had. Wocel 
considers the Slavs to have been a pastoral people who 
entered Europe through the passes of the Caucasus. 
He compares the agricultural words which all branches 
’ - of the family have in common, as ploug, “ plough” (and 
also ralo) ; lemesh, ‘‘ ploughshare”’ ; zhito, *’ corn’”’; 
- pshenitze, “wheat ’’; yechmen, ‘‘barley’’; oves, 
oats’? ; proso, ‘‘ millet” ; snop, ‘* sheaf.’’ On the 
_ other hand, as Wocel maintains, objects connected 
with civilization the knowledge of which only dates 
from the introduction of Christianity have not a com- 
mon name in the Slavonic languages, such as ‘‘ paper,”’ 
“pavement,” ‘ steel,’’ ‘“‘ velvet,’ ete. So also there 


Wocel’s 
view. 
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is no common term for “‘ property’’ or ‘‘ inheritance,’ 
for the simple reason that the Slavs knew nothing of 
private property,—the land being held in common under 
the care of the vladika or stareshina, as in the Servian 
zadrugas at the present day. 

The condition of the original Slavs has also been in- 
vestigated from the linguistic point of view by Gregor 
Kreck.® According to this writer, besides the cereals 

reviously mentioned the Slavs cultivated the rape 
Pe the pea (sochivo, grakh), the lentil (Jenshta), 
the bean (bob), the poppy (mak), hemp (konop), the 
leek (douk), ete. ; corn ground by hand-mill or water- 
mill (zhrinowr, male pines meal (manka) and baked 
into bread (khleb), honey (med)—the collection of 
which was an important occupation among the Slavs, 
as we find by the Polish laws—meat (menso), milk 
(mleko), and fruit (ovoshtiye) formed their food. The 
drinks were o/ and vino,’ beer and wine. Kreck con- 
siders that the minute details of house-building point 
to a habit of living in fixed residences,—thus the house 
(dom), the stable (kh/ev), the threshing-floor (goumno), 
the court (dvor), the village (ves). In opposition, 
however, to this view of Kreck we have the opinion 
of Hehn, who contends that all the words used among 
the Slavs for stone buildings are borrowed, and seeks 
to prove that till comparatively recent times they had 
only huts made of osiers and led a half nomadic life. 
Certainly municipal institutions are no feature of Sla- 
vonic life, and the paucity of large towns in Russia is 
striking even at the present day. According to Kreck, 
words are to be found very early which show the de- 
velopment of the nation j Ba the family. Thus the 
commune (obstchina, rod) becomes the family (plemya) 
and the family the people (narod, yenzik). There are 
common terms for law (pravo pravda, “right” ; 
zakon, ‘‘law’’). Besides agricultural pursuits we 
have mention of the arts of braiding (p/esti), weaving 
(tkati), tailoring in a series of common expressions 
for portions of apparel, carpentering (tesatz), working 
in iron, ete. Of the primitive Slavonic flora we have 
the oak (dowd), the lime tree ipa), the acorn (yavor), 
the beech (bouky), the willow (vr’ba), the birch 
(bréza), the pine (bor), as also special kinds of fruit, 
the apple pari ney the pear (grousha), the cherry 
(vishnya), the nut (orekh), and the plum sliva). 

Pictet placed the original home of the German and 
Litu-Slavie races on the northern bank of otner views 
the Oxus. Thence he thought they came : 
over the extensive plains of Scythia to the Pontus 
Euxinus. 

The doctrine of the European origin of the Aryans 
appears to be steadily gaining ground. Itis a a 
by Professors Rhys and Sayce of Oxford. e last- 
named is inclined to see the home of the Indo-Kuro- 

ean race in ‘‘the district in the neighborhood of the 

altic.”’ Dr. Ludwig Wilser® makes Sweden and the 
north German shores the centre of the primitive 
Aryans, from which the Germanic tribes, Celts, Latins, 
Greeks, Slavs, Lithuanians, Iranians, and the invaders 
of India gradually detached themselves, migrating 
mostly southwards and eastwards.” oh 

Leaving now the attempts to determine the primi- 
tive home of the Slavs and the date of their immigra- 
tion into Europe, and also the names which they have 
in common, whether used by themselves or given, by 
foreigners, we will trace as far as possible the deriva- 
tion of the chief appellations of the Slavonie peoples. 
(1) Russians.—For an analysis of this name see Russia 


6 Einleitung in die slavische Litteratur-Geschichte, Gratz, 1874; see 
Wehrades, P- 92. 
1 A word which some recent scholars are inclined to think of 
Armenian origin. 34 ; 
"8 Die Herkunft der Deutschen: Neue Forschungen tiber Pepeechichits 
, 


Carls- 
ruhe, 1885. 

9 See an interesting article in the American Nation (34 Decem- 
ber, 1885) ee it is shown ow the first person to orb ond La 
theory. which seems to-be gaining ground amon’ olars, 

Dr. Laiham, in his edition of the ania of T This view 
was supported by Theodor Benfey in 1868. 


156 


(vol. xxi. p. 86sq.). (2) Bulgarians.—By the 3d cen- 
tury we find Slavs settled between the Dan- 


matnee pores ube and the Balkans. Immigrations were 
peoples. - going on till the middle of the 7th century, 


as these hordes were driven southwards by 
new invaders. About 681 the Slavonic settlers fell 
under the yoke of the Bulgarians, a Ugro-Finnish 
race, if we accept the views of Schafarik, Drinoff, and 
others. The origin of the Bulgarians themselves is 
obscure. Some have made them Tatars. Professor 
Tlovaiski believes them to have been Slavs. The theory 
which connects the name ‘‘ Bulgarian,’’ ‘‘ Bolgare,”’ 
with the Volga is now no longer held. Early modifi- 
cations of the name, such as Burgari, Wurgari, ete., 
show its analogy with forms like Onoguri, Uturguri, 
Kutriguri. The elements of the word are bul and 
gari. Professor Vambéry attempts to derive the name 
from the Turkish verb bulga-mak, ‘‘to revolt’’; but 
this seems little better than a guess. We are told that 
Koubrat, a Bulgarian prince, made himself independ- 
ent of the Avars, and that on his death his territories 
were divided among his five sons. The eldest remained 
in the ancient settlement on the Volga, where the 
ruins of their former capital, Bolgari, are still to be 
seen. The third son, Asparoukh, crossed the Dnieper 
and the Dniester, and settled in a place called Onklus, 
probably the Old Slavonic ongl, ‘ angulus,’’ between 
the Transylvanian Alps and the Danube.! From this 
place they migrated to the localities which they have 
since occupied, where they became mixed with the 
original settlers, to whom they gave their name, just 
as the German Franks imposed theirs on the Gauls, 
and a branch of the Slavonians took the Finnish name 
of their conquerors. (3) Serbs.—See SERviA (vol. 
xxi. p. 720). The name ‘‘Croat’’ has been already 
explained under Servi (/.¢.). (4) The Slovenes 
have preserved an old form of the family name, and 
therefore no explanation is necessary. (5) Poles.— 
The first authentic date of their history is the year 963. 
Perhaps they are the Bulanes of Ptolemy. See Po- 
LAND, vol. xix. p. 321. (6) Bohemians or Chekhs.— 
The word ‘‘ Bohemia ’’—*‘ home of the Boii,” a Celtic 
tribe—has nothing to do with the Slavs who came into 
the country about 495, after the Marcomanni, who had 
dispossessed the Boii. The derivation of the name 
‘““Chekh’’ or Czech has never been. satisfactorily 
traced. Dobrovsky sought to connect it with a word 
éeti, signifying ‘‘ to begin,’’ and thus makes.the name 
imply the original inhabitants. Schafarik, however, 
does not indorse this etymology. Perwolf? connects 
it with a root ak, ‘‘to beat,’’ and thus makes the 
name mean ‘“ the warriors.’’ Whatever the word 
“Chekh”’ may signify, it occurs, as Schafarik has 
shown, in other Slavonic countries. (7) LInsatian 
Wends or Sorbs.—The word ‘‘ Lusatia”’ (German 
Lausitz) is derived from the Slavonic lug or luza, 
signifying a low, marshy country. 
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a : iq | languages which will be explained shortly. The rea 
The first to attempt a classification of the Slavonic | will easily identify the divisions of the circle to which the 


' rules refer. 

| (=c). _ (2) d, t disappear before / and n among the ‘ 

; Little Russians, Bulgarians, Serbs, and Croats,.but are. 

: | served by the er with the exception of fu, and by the 

at that time almost a lost language—that | western Slavs. 3, 
in follow- | 224 Croats, but is kept by the Slovenes, Russians, and west- 


. languages was Dobrovsky,’ who was fol- 


Classifica. lowed by Schafarik and Schleicher, These 
tion and agree in the main, except that Schafarik 


istics of lan- Was So little acquainted with Bulgarian— 
guages. 
: he grouped it with Servian.* 
ing are the characteristics of the two divisions, which 
we take from Schafarik’s account with some trifling 
omissions: - 


SOUTHEASTERN. WESTERN. 
(1) raz, razoum, roz, rozum, 
(2) iz, izdati. wy, wydati. 


1 See Drinoff’s “ Settlement of the Balkan Peninsula by the 
Ng ” (Zaselenie Balkanskago Poluostrova Slavyanami), hlenione 


2 Arch, f. slaw. Phil., vii, 622. . 

‘ Geechione der Sectaan ioracae od. Idler aah atom ak 
‘ache un er nae, m- 

darten, Pesth, 1826, p. 32. idea : 
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(3) korabl, zemlia. korab, zemia, 
(4) pravilo, molitisa. prawidlo, modliti se. 
(5) mode, nod, moc, noc, 
(6) zviezda, tzvet. hwiezda, gwiazda, kwiet. 
(7) ago. ego, eho. 
(8) omou, toj. emu, ten. 


This division, however, has been repeatedly challenged. 
Schleicher insisted upon the two following as important 
principles: (1) primitive Slavonic dj, tj become in all west 
Slavonic dialects dz, ts (—c); among the Chekhs and Sorbs 
dz becomes at a later period z; (2) d, t before J, n are pre- 
served in the western dialects, but disappear in the south- 
eastern. Upon this last canon Johannes Schmidt® remarks 
as follows: ‘The dentals are preserved in Slovenish, cer- 
tainly in the western part of its area; thus modlim in the 
Freisingian documents, in the perfect participles, as predel, 
bodel, pletel, cretel, fem. dla, tla, and in the suffix dlo, as kresadlo, 
motovidlo, sidlo. D is also preserved in Slovenish before n, 
as omladnem, osladnem, zbodnem, padnem, kradnem, T,on the 
other hand, appears everywhere to vanish before n, as 
obernem, ‘I goround.’” He also criticises two of the princi- 
ples of difference given by Schafarik. The nom, sing. mase. 
of pronouns appears in western Slavonic to be increased by 
n, thus Chekh, Polish, Lower Sorb, ten ; Upper Sorbish, ton ; 
Polabish, to; this, however, occurs in the Freisingian 
monuments, the earliest form of Slovenish, as ton. This n 
belongs to the stem, and is not a particle which has become 
fused with it; ten, ton, original form #’n, correspond to the 
Old Prussian tans. The use of the preposition vi instead of iz 
is not a criterion; vi isas much used in Russian as in west 
Slavonic, thus otborni, “the village deputy”; there are 
traces of it in Slovenish ; it is only in Bulgarian and Servian 
that it is entirely wanting. The principle laid down that 


mot, not represent a southeastern variation and noc & 
western is far from being uiiversally true; in Servian we 
have tsrn, “black,” as against Bohemian , Russian 


chérni. Compare too Servian tsesta, “ a road,” also Sloyenish, 

with Chekh éesta. 
Schmidt gives a completely new table of differences, illus- 

trating them by the accompanying diagram. ‘Casting aside 


——— 


some of the distinguishing marks previously ped vr he : 
makes great use of the phonetic law found in the Slavonic 


(1) dj, tj become among the western Slays dz, ' 


vt is not used by the Bulgarians, Serbs, 
ern Slavs. (4) (a) ere by svarabhakti® became ré at an early 
period among the southern Slavs and Ch but is pre 

served in its original form among the rest. It ne 7 
a later period among the Poles, Polabes, and Sorbs. (6) e 
became le not only among the southern Slavs and Chel 

but also.among the Polabes. Among the Poles and § 


5 Zur Geschichte des Indo-Germanischen Vocalismus, 
Vienna, 1871-75. 

®6 This is the name given by, the Indian gra 
d between the li 
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and the cognate olo became simplified into Ze and lo. (c) drd} 
in inlaut became ra among the southern Slavs and Chekhs. 
As in early times the Chekhs and southern Slavs were in 
close connection with the Poles and Sorbs, the mutation 
developed among them ; thus Polish straz with stroz, Upper 
Sorbish straza with stroZa, Polish and Upper Sorbish, trapié. 
(d) did in inlaut became la not only among the southern 
Slavs and Chekhs but also among the Polabes. This con- 
traction spread over a wider region than that of drd into ra. 
That the Polish also adopted it is shown by the form ptazié 
sig compared with ptozié sig. 

Various opinions have been held as to what languages are 
Litu-Slavic to be considered the closest congeners of the 
languages. Slavonic branch. That they stand in intimate 

relations to Lithuanian and Lettish has long 
been agreed; and as a convenient classification it is cus- 
tomary to speak of them together as the Litu-Slavic family. 
In Russia there are 1,900,000 Lithuanians (including the 
Samogitians or Zhmudes). There are also 1,100,000 Letts. 
The rest of the Lithuanians, numbering 146,312, are in 
Eastern Prussia, commencing not far from Kénigsberg and 
extending’ along the shores of the Kurisches Haff. The 
Lithnanian language in many respects exhibits an earlier 
type than the Slavonic. It has preserved the sof the nomi- 
native singular, as in Sanskrit; but, on the other hand, the 
verb exhibits a much poorer form. As Leskien truly re- 
marks,” “it has degenerated most remarkably in its conju- 
tion, and in this respect is far inferior to the oldest known 
lavonic.” He adds that Lithuanian is of primary impor- 
tance in the comparative treatment of the Slavonic lan- 
guages. Very closely connected with Lithuanian was Old 
Prussian, which died out in the 16th century; the remains 
which haye come down to us belong to the 15th and 16th 
centuries. Old Prussian extended from the lower Vistula 
(from Thorn downwards) to the Niemen. The exact course 
of the boundary-line which separated it from Lithuanian 
can only be approximately determined by historical argu- 
ments. Leskien has proposed “ Baltic” as a generic 
name for Lithuanian, Lettish, and Prussian. The general 
opinion of philologists is that Litu-Slavie is most closely 
connected with the Germanic branch of the Indo-European 
family. Jacob Grimm was the first to assert this. Hubsch- 
mann has shown that Slavonic has affinities with Armenian, 
and he seeks to make the latter language a link between the 
European and Asiatic branches of this family. Kuhn? 
writes, “ The Slavonic languages remained a longer time in 
close connection with the Indian, or more probably with the 
Zend and Persian than with,the remaining Indo-European 
languages.” Bopp regards the separation of the Litu-Slavic 
languages as having taken place before the division of the 
Asiatic branch of the family into Indian and Iranian. 

If we examine the Old or Paleo-Slavonic,t the oldest 
ola known form of the Slavonic languages, we may 
Slavonic, ote the following characteristics. It has the 

- vowels a, ¢, i, 0, u, 4, a guttural i, a short e some- 
times pronounced as ya, and the semi-mutes 7 and %, It has 
also two nasals equivalent to the French in and on, now only 
found in Polish and Kashoubish, and in some of the Bulga- 

- rian dialects; traces of them, however, occur in Slovenish 
and in the words which Magyar has borrowed from 
Slovenish. 
The Aryan diphthongs have been contracted to single 
vowels and the hiatus is frequently avoided by 


General the interposition of j (= Eng. y) or v, both of 
co gl which constantly occur at the beginning of 
Besseie Words which formerly commenced with a 
" vowel. The addition of a ysound before vowels 

‘ is one of the great characteristics of the Slavonic 
languages, called “ preiotization ” ; and the inability to mark 


this distinctly is one of the deficiencies of the Cyrillic al- 
coe It is also worthy of note that in the provincial 
«di: » is frequently put before vowels, as by the lower 
- classes in Bohemia and Russia. The Aryan aspirates gh, dh, 


_ bh have been changed into the simple explosives g, @, b ; on 


the other hand, a number of fricatives have been developed, 
. sh, z, and the French j—all unknown to the common 


‘ 
4 


Al dk is frequently changed to the palatal ch. 
_ Servo-Crantan, Slovenish, Slovakish, and Bohemian possess 
> vocal 


: r, while the vocal J is found in both Bohemian and 

; ish. The latter has — M “ r, both le and a 

_ As regards grammar, the following peculiarities of the 
lavonie family may be noted. A trace of the article exists 
1 the adjectival termination, as in velik-i ; but this has been 


“1 This adopted by Schmidt to e the unaccented 
Slave eta naman Bn a; the form is taken from 


* phil. Sne., 1877, p. 49. 

Midewon Gasche d. Indog. Volker, Berlin, 1845, p. 324. 
times called ‘the church language.” 
Hovelacque, Science ef Language, p. 280, London, 1877, 
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forgotten, and attempts have been made to supply it in the 
use of the demonstrative pronoun in Sorbish, which appears 
to have heen used in the more corrupt stages of Slovenish 
also, but has been expelled since the regeneration of the 
language. Primus Truber, who translated the New Testa- 
ment into Slovenish in the 16th century, was not free from 
this vice. The languages being ina high state of synthésis, 
the nouns and adjectives are fully declined, having three 
genders and seven cases,—the nominative, genitive, dative, 
accusative, vocative, instrumental, and prepositional. Sorb- 
ish and Slovenish have the dual number in both nouns and 
verbs. More of the numerals are declined than in most 
Aryan languages. The verbs have the so-called aspects, ¢.g., 
the iterative, perfect, imperfect, etc., whereby very delicate 
shades of meariing are expressed, and this partly atones for 
the poverty of tenses in some of them: Russian, for exam- 
ple, has only one past tense, which is inflected according to 
gender, having been originally a past participle. Traces of 
pea aspects have been detected in Celtic and in 
reek, 

We now proceed to classify the Slavonic languages ac- 
cording to their dialects. The following table has been 
adapted (in the main) from the valuable Russian History of 
Slavonic Literatures by Pipi and Spasovich. 

SOUTHEASTERN BRANCH.—Russian.—(1) Great Russian : 
Moscow, Novgorod and northern, Siberian, and central Rus- 
sian. (2) Little Russian: eastern, western (sometimes called 
Red Russian), and Carpathian. (3) White Russian. Bul- 
garian.—(1) Old Bulgarian (the ecclesiastical language ; see 
below). (2) Modern Bulgarian: Upper Mesian, Lower 
Meesian, and Macedonian. Servo-Croatian and Slovenish.— 
(1) Servo-Croatian: southern or Herzegovinian, Syrmian, 
Resanian, and language of the coast or Dalmatian. (2) 
Slovenish : dialects of Upper, Middle, and Lower Carniola, 
Styrian, Ugro-Slovenish, Resanian, and Croato-Slovenish. 

WESTERN BRANCH.—(1) Polish: Masovian or Mazurian, 
Great Polish, Silesian, and Kashoubish. (2) Bohemian: 
Chekish, Moravian, and Slovakish. (3) Lusatian Wendish 
or Sorbish: Upper Lusatian and Lower Lusatian. (4) Pola- 
bish (extinct). 


Southeastern Branch. 


Russian Dialects—These as yet have rarely been scien- 
tifically treated; but that can hardly be a 
ground of complaint against the Russian people, 
as our own are only just beginning to be prop- 
erly studied. The work entitled Opft Oblastnago Veliko- 
rousskago Slovara (Attempt at a Provincial Dictionary of the 
Great Russian Language), published at St. Petersburg in 
1852, can, as its name implies, only be regarded as tentative: 
it is no more a scientific production than is Halliwell’s Pro- 
vincial Dictionary of English. Traces of Ugro-Finnish words 
and idioms occur in the northern and eastern dialects, but 
their importance has been much exaggerated. Whitney’s 
theory that the Russian verb has been modified by Ugro- 
Finnish influence claims attention. Some have supposed 
that the origin of the svarabhakti is to be traced to it; it 
occurs, however, in Little Russian and the western lan- 
guages, as previously shown. It is much more frequent in 
Russian than in any other Slavonic language, and is even 
more developed in its dialects. An account of Russian litera- 
ture is given under RusstA, vol. xxi. p.111sq. Siberian Rus- 
sian is spoken by the descendants of prisoners and convicts 
who have settled in that vast tract of northern Asia since 
Yermak conquered it for Ivan the Terrible. Specimens of 
it are occasionally quoted in the letters of Kiichelbecker, the 
Decabrist, and other exiles. Little Russian is spoken in all 
the southern governments of Russia. As current in Galicia 
and Bukovina it is called Red Russian; an interesting vari- 
ety is the Gouzoulian dialect in which Fedkovich composed 
his poems (see RusstA, vol. xxi. p.118). Mention bas already 
been made of the same language as spoken in Hungary.’ 
There is a good grammar by Osadtza, a pupil of Miklosich. 
The latter justly regards it as a language and not a dialect. 
Till quite recently there were very poor aids by way of 
lexicons: of the Deutsch-Ruthenisches Handworterbuch by 
Professor Partitzki of Lemberg the Ruthenish-German por- 
tion never appeared; the vocabularies of Piskunoff and 
Verkhratzki are but fragmentary. A good dictionary, how- 
ever, is now in course of publication by Professor Zele- 
chowski of Stanislau, which promises to be all that could 
be desired. The orthography of Malo or Little Russian is 
not yet settled. A peculiar type is used for some of the 


Russian. 


©The quaint little English-Russian vocabulary compiled by 
Richard James in Russia at the beginning of the 16th century, 
and still preserved in manuscript in the Bodleian, gives some in- 
teresting = ; thus for modern R sram, “ shame,” he 
yes sorom, ete. 
ae An excellent map of this district is given in the Slavianski 
Sbornik (Slavonic Miscellany), vol, ii. 
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books issued at Lemberg, especially the excellent Chitanka | 
(Reading Book) of Alexander Barvinski. An altogether | 
whimsical orthography was adopted by Hatzouk in his} 
Ouzhinok Ridnogo Pola (Gleanings from a Native Field), 
which appeared at Moscow in 1857. 

The following are some of the chief characteristics which 
mark off the Little from the Great Russian language. The 
G. R. ie passes into i, as povist = poviest, L. R. richka=G. R. 
riechka ; 0 undergoes the same mutation, especially in mono- | 
syllables, L.R. pid =G. R. pod, L. R. kin=G.R. kon, L.R. 
vivsa = G. R. ovsa, where we may note the tendency to put v 
before the initial vowel already alluded to. The Russian ow 
is changed into L. R. v, and vice versa, thus vmirayou = G. R. 
oumirayou ; ouchora, on the other hand, is G. R, vchera. The 
Russian g is pronounced h ; the strong ¢ (Polish 1) is changed 
(especially at the end of a word or before other consonants) 
into v or ou, thus G. R. pisal, L. R. pisaow. The Russian ¢ is 
wanting, and L. R. changes the Old Slavonic k and g into ch 
and French j oftener than Russia does. In the conjugations 
and declensions Little very much resembles Great Russian. 
It has, however, like Polish, lost the present participle pas- 
sive, which is retained in Russian, and it possesses infinitive 
forms with diminutive meanings. Moreover, the accent 
differs considerably from Russian. The peculiarities of the 
Little Russian spoken in the north of Hungary are fully 
treated by De Vollant in his Ougro-Rousskia Narodnta Piesni 
(Ugro-Russian Popular Songs), St. Petersburg, 1885. 

White Russian abounds with Polonisms, and in its ortho- 
graphy expresses the unaccented Russian 0 as a, which is 
in accordance with the pronunciation; thus we have star- 
ana for storona, kago for kogo. As in Malo-Russian, g is pro- 
nounced has akarod, “a garden”; gutturals are softened 
before ie, as na routzie, “on the hand.” ‘The collection of 
poems published at Vilna in 1844, entitled Piosnki Wie’- 
sniacze (Rustic Songs), in what is cdlled the Krevichian 
dialect, is in reality White Russian. There is a good White 
Russian dictionary by Nosovich. 

Bulgarian.—Connected with the Bulgarian division is the 
difficult question as to which of the Slavonic 
languages, ancient or modern, exhibits the 
earliest form. The original tongue is, of course, lost, and 
only an elder sister remains, but to which language shall 

that title be assigned? In the early days of 


Bulgarian. 


Mother- ; Slavonic philology many curious ideas pre- 
pope ee vailed on this point. According to the old- 


languages. fashioned views the church language was the 
old and stately mother-tongue from which all 
the living dialects had sprung. Russians considered it to be 
Old Russian, Serbs Old Servian, and those who used the 
Glagolitic ritual held it to be Old Croatian. These opinions 
were very natural. The fragments of the Old Slovenish 
language had not yet been found at Freising, and the only 
accessible manuscripts in the infantine state of the study of 
Slavistie were recent ones, in which Russian, Servian, and 
Croatian forms were mixed. The Russians had forgotten 
many of their historical traditions during their long servi- 
tude under the Mongols, and the same was the case with 
the Serbs and Bulgarians under the yoke of the Turks. 
The names of Cyril and Methodius were hardly remembered. 
The two precursors of Dobrovsky, but of inferior intellec- 
tual calibre, were the Bohemian Fort. Durich (1738-1802), 
who was the first to have sound views on the relations of 
Old Slavonic to the later languages, and the Russian Kalai- 
dovich (1792-1832), who threw considerable light .on the 
question by his edition of the works of John, the exarch of 
Bulgaria. He, however, considered the Paleo-Slavonic to 
be Old Moravian. But the foundation of Slavonic scholar- 
ship was laid by Dobrovsky (1753-1829) and Vostokoff 
(1781-1864) ; the former treated the subject scientifically in 
his Institutiones Lingue Slavice Dialecti Veteris (Vienna, 1822), 
and the latter edited the Ostromir Codex, a Paleeo-Slavonic 
manuscript of the Gospels, written in Russia in the 11th 
century. Dobrovsky at first considered Paleeo-Slavonic to 
be Old Servian, afterwards an early language out of which 
both Servian and Bulgarian were formed. Vostokoff was 
nearer the truth when he discovered elements of Old 
Slovenish. 
The views held by scholars with regard to the country 


from which the Paleo-Slavonic, as preserved to us, has 


come may be briefly stated as follows. (1) It is Old Bulga- 
rian. This opinion has been held by Schleicher, Schafarik, 
J. Schmidt, and Leskien. In the latter part of his life 
Schafarik! appears to have somewhat modified his views 
and to have looked upon it asa mixture of Bulgarian and 
Slovenish. (2) It is Old Slovenish, i.e., the older form of the 
language now spoken in Styria, Carinthia, and a part of 
southern Hungary. This opinion was first held by Kopitar 


Pe ea den Ursprung und die Heimath des Glagolitismus, Prague, 


and afterwards by his pupil Miklosich. Among its su 
porters may also be mentioned Danichich and Jagié. (3) 
Geitler,? now a professor at Agram, leans to the theory that 
the Russian language is a much earlier form of Slayonic 
than old Slovenish. The case for Old Slovenish is clearly 
put by Miklosich* as follows: 


“So far as the linguistic grounds of the Bulgarian hypothesis 
are concerned, it is undoubtedly true that Old Sloyenish [Palzo- 
Slavonic: agrees with a dialect of Bulgarian with regard to the 
combinations &, 3d,whereas the Carinthian (Carantanian) Sloven- 
ish employs generally ¢andj; but how do we know that the 
Pannonian Slovenes pronounced é and not 4d, 7 and not 2d? The 
Hungarian mostoha (pr. peewee (pr. pest), and palast 
asht) for the Old Slovenish masteha, pest, and plast, and rozsda PE, 
rozhda) for the Old Slovenish rzda, postulate the existence o x 
and 2d in the dialect of the Pannonian Slovenes. The nazalized 
syllables (to express the Old Slavonic nasals) in (modern) Sloven- 
ish and in the oldest loan wordsin Magyar from Slavonic sepa- 
rate the language from which these words are borrowed from 
Bulgarian. Let us also consider the following fact: Modern Bul- 
garian is more unlike Palzo-Slavonic than any other language 
of the eastern branch. Perhaps it may be observed with refer- 
ence to this that these corruptions have only crept in during the 
last centuries. But the language of the Tule of the Trojan War (of 
date 1350) is already Bulgarian, and, whatever may be said to the 
contrary, Modern i, ele In the same stage of vocalic corrup- 
tion is the Gospel of Trnov (Tirnova), which belongs to the year 
1273. And does not the same remark hold good of the Psalter 
of a of the date 1186-1196? A Bulgarian language identi- 
cal with Paleo-Slavonic fades from our eyes like a fala morgana 
however far we follow it.” 


The same author considers that even before the 9th century 
the Slavonic languages were separated as they are to-day. 
The most able exponent of the Old Bulgarian theory, 
Schleicher, writes as follows: 


“The proofs which Kopitar and Miklosich have brought for- 
ward in py of their opinion appear Sp noe of being over- 
thrown, while facts speak irresistibly for the rs: te opinion 


that church Slavonic was the language of the Bulgarians, 


especially the softening of original Aryan t and d into shtand zid. 
And besides linguistic there are also historical grounds, Cyril 
and his Slavonic fellow-workers were Bulgarians.5 Why, then, 
should they not have written in their own lan, » ially 
since they found no written language among the er Slavs?” 


Schleicher asks, “How came the Bulgarisms in the Codex 
Suprastliensis [see below], which, according to the opinion 
of Miklosich, was written ‘in ipsa lingue paleoslovenice 
patria’?” Hesums up: “ We, therefore, hold the language 
which we,regard in this work® as alone the oldest to be Old 
Bulgarian.” Schleicher appears to the present writer 
have the best of the argument. : 
Modern Bulgaria embraces ancient Mesia, Thrace, and 
Macedonia; the Danube separates it from Rou- Moder 
mania; on the west it has Servian, on the south- ian. - 
west Albanian, and on the south Greek, which 
begins to prevail from a line drawn from Saloniea to Con- 
stantinople. Its area is dotted by Turkish colonies—the 
Turks, however, are now fast emigrating—and there is a — 
considerable admixture of Greeks. Modern Bulgarian is a 
very corrupt form of Slavonic. The vocabulary,to with, 
is full of Turkish words. The wonder is that the 
did not altogether disappear. It uses the Slavonic demon- 
strative pronoun as an article, which is placed at the end of 
words, as in-Rouman, Albanian, and the Scandinavian lan- 
guages. The cases are very defective, and are mostly ex- 
pressed by prepositions. There is no regular form of the 
infinitive, for which a periphrasis is used. The lan 
has only been resuscitated of late years. An American 
sionary named Riggs published a sketch of the grammar 
and a short vocabulary. In 1852 the brothers Tzankoff com- 
piled a grammar in which Latin letters were employed. 
There are other grammars in Bulgarian by Momchiloff and 
Grouyeff. A dictionary (Bulgarian-French) has since been 
published by Bogoroff, and there are indications that the 
language will be scientifically treated, to judge by some ex- 
cellent papers in the Archiv fiir slawische Phi From 
these we learn that in the Bulgarian dialects the nouns are 
much more fully inflected, and traces of nasals are found. 
The Upper Meesian dialect is also called the narechie. 
or dialect of the Schopi. Jireéek says that these differ 
very much in language, dress, and habits from the other 
Bulgarians, who regard them as simple folk, Their name 
Birr os 


2 See his Starobulharska Fonologie se stdlym z¥etelem k Ja: 
rnp er pore Phonology in Relation to Lith 

T' e, 1873. ‘ i 

er rate ae ee a 

ut, as previously stated, ave in B 
rian dialects. a oz ; 

5 This is rather strongly stated. They are said to 
Greek origin, but had Daag ot Bove thoroug 
yet the argument used by Schleicher remains 
for they would use the form of Slavonic with 
familiar. v7 
6 Die Formenlere der Kirehen-Slawischen Sprache 
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he connects with the old Thracian tribe of the Sapmi. 
Those Bulgarians who haye embraced Islam are called Po- 
maks,—a word of which no satisfactory derivation has been 
given. 

As for the sake of convenience we group Palmo-Slavonic 
Bulgarian under Old Bulgarian, we shall divide Bul- 
literature, 4rian itself into Old and New. (1) Old 

Bulgarian.—We have space here only to men- 
tion some of the more remarkable codices. (a) Codex Asse- 
mani in the Vatican, edited by Ratki, perhaps belonging to 
the 11th century, contains extracts from the Gospels for 
each day of the year. (b) Codex Clozianus, so called because 
it once belonged to Count Cloz of Trent, contains homilies 
by Chrysostom, Athanasius, and Epiphanius, supposed to 
be of the llth century. (c) Codex Marianus, found by Grigo- 
rovich in a monastery on Mount Athos, edited by Jagié, of 
the llth century. (d) Codex Zographensis, also edited by 
Jagié, assigned to the 12th century. These are the chief 
Glagolitic' manuscripts. One of the oldest Cyrillic? manu- 
scripts is (a) the Ostromir Codex (see Russia, vol. xxi. p. 
111). It is of the 11th century and was written by the 
diak or deacon Gregory for Ostromir, the posadnik or gov- 
ernor of Novgorod. Other Cyrillic documents are (b) 
certain legends and homilies which originally belonged to 
the monks of the abbey of Suprasl near Bialystok in 
Poland. They have been edited by Miklosich. The half 
Cyrillic and half Glagolitic 


were accustomed to take the oath at their coronation at 
Rheims; part of it is of the 14th century. There are also 
many translations from the Byzantine writers in Old Bul- 
garian, as from John Malalas, George Hamartolus, and 
others. (2) Modern Bulgarian.—The Bulgarians have some 
fine collections of popular songs. We can only allude here 
to the most celebrated. (a) The edition of the brothers 
Miladinoff published at Agram in 1861,—a very interesting 
collection, with notes on Bulgarian proverbs and customs; 
these unfortunate men were murdered in a Turkish prison. 
(6) The popular songs of the Macedonian Bulgarians col- 
lected by Verkovich; of this only one volume appeared, 
now very scarce, Verkovich has since published a work 
entitled Veda Slovena, in which he professes to have dis- 
covered Old Bulgarian ballads relating to Orpheus; but 
the production is regarded by most critics as an imposture. 
(ec) The collection published in 1875 by Auguste Dozon, 
containing many interesting ballads. (d) The Bulgarian 
Popular Miscellany (Bulgarski Narodni Slovnik) of Basil 
Cholakoff, published in 1873. The rise of Modern Bul- 
garian literature is altogether recent. The father of it 
was the monk Paisi, who lived towards the end of the 
18th century. He wrote a book on the history of Bulgaria 
in Bulgarian, which may be compared to the similar one 
of Raich in Servian. One of his pupils was Sophronius, 
bishop of Vracha (Vratza), who wrote his own life and 
adventures (1804). A translation of the New Testament 
was published by Sapernoff in 1821. George Venelin 
(1802-1834), a Little Russian from the neighborhood of the 
Carpathians, travelled in Bulgaria in search of manuscripts 
and had some remarkable adventures there, which are 
related in the account of him by Bezsonoff; he may be 
said to have revealed the existence of Bulgaria to the west. 
Among other writers may be mentioned Rakoyski, the 
author of some eccentric works, but a true patriot, and 
Slaveikoff. Vazoff is a living poet of some reputation. 
The Bulgarian Literary Society has now been removed 
from Braila to Sofia, where it issues its journal (Periodi- 
chesko Spisanie}. 
Servo-Croatian and Slovenish—Of these languages the 
Gervian southern or Herzegovinian dialect has become 
. the literary language of Servia. It is some- 
times called the “ shtokavstchina” from its use of the word 
shto for the interrogative “what.” The language of the 
coast or Dalmatian littoral is called “chakavstchina ” from 
the use of cha in the same way, and Slovenish “ kajkavst- 
china” from the use of kaj. There is practically no differ- 
ence between the Servian and Croatian dialects, but a quasi- 
_ difference has been created between them, much more ap- 
parent than real, by the employment of the Latin alphabet 
by the Croats and of the Cyrillic by the Serbs. The reasons 
for this divergence being theological, it is probable that it 
will not soon be put an end to. The Servian language is 
the softest of all the Slavonic tongues and elides many of 
the consonants. It is rich in tense forms, having preserved 
v3 “ 
1 [ n of the Glagolitic alphabet still remains a puzzle. 
xtra ee oldee than the Cyrillie. According to. some, 
is a modification of Greek cursive writing. Others connect it 
Armenian and Albanian alphabets. But none of these views 
have found general ac . The veers is now only used 
_ by the Dalmatian Slavs in their liturgical books. 
ba em separa of the Cyrillic alphabet is given in vol. i. p. 539 sq. 


anuscript called the Texte du | 
Sacre must not be forgotten, because on it the French kings | 
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) the Old Slavonic.aorist. The accent is capricious The 
vocabulary has incorporated many Turkish words; but 
these will probably be gradually eliminated as the nation 

| wakes to greater self-consciousness. For an account of 

Servian literature, see SERVIA, vol. xxi. p. 722. 

The Slovenes are sometimes called “ Wends” and their 
| language “ Windish ” or * Wendish,” an incon- 
| venient term, as it causes some confusion with 
the tongue of the Lusatian Wends, of which more will be 
/said shortly. Slovenish begins in Styria just south of 
| Klagenfurt (Celovec). Besides Carinthia and Carniola, it 

is also the vernacular of a small part of Hungary, being 
spoken in the corner adjoining the river Mur. It is some- 
| what tiresome to find the few books printed in this part of 
the country using Magyar orthography. These Slovenish 
| provinces formed a margravate and have long been attached 
| to the domains of the house of Hapsburg. In 1883 they 
celebrated the six hundreth anniversary of this union and 

a handsome volume was published in commemoration of 
the event. For a time they were seized by Ottocar of 
Bohemia, but regained by Rudolph I., who divided them 
among his sons. The theory that Old Slovenish exhibits 
the oldest known form of Slavonic has already been dis- 
cussed. The language has preserved a dual both in the 
noun and the verb and its vocabulary teems with interest- 
ing Slavonic forms, The attempt of Ljudevit Gaj to fuse 
Slovenish and Servo-Croatian and make one great South 
Slavonic literary language is alluded to in SeRvra (vol. 
xxi. p. 724). Slovenish exhibits an older form of Slavonic 

than Seryian, just as Slovak is earlier than Bohemian. A 

good grammar was published by Kopitar at Laibach in 

1808, To this is prefixed a valuable essay on the Slavonic 
languages, which was the first treatment of Slavonic phi- 
lology in a scientific way; nothing so valuable appeared till 

the epoch-making Institutiones of Dobrovsky (1822). Gram- 


Slovenish, » 


mars were afterwards published by Metelko and Murko, 
but these have been far surpassed by that of Suman, a 
pupil of Miklosich.4 The orthography of the language 
has been much improved and it is to be hoped that some of 
the Germanisms which now disfigure it will be expelled. 
The Slovenes must banish from their vocabulary such words 


as farba (farbe), farar (pfarrer), and britoff (friedhof). 

The earliest specimens of the literature are the manu- 
scripts from Freising in Bavaria now pre- SOV eniant 
served in the library of Munich. They have  jiterature. 
been assigned to the 9th or 10th century and 
are written in Latin letters. From that time we find no 
more trace of the language till the Reformation, when 
Truber (in 1557) translated the New Testament into Slo- 
venish. He was obliged, however, to quit his country. In 
1584 the whole Bible appeared at Tibingen under the super- 
intendence of Juri Dalmatin; in 1584 the first Slavonic 
grammar was published by Bohorié, a schoolmaster of Lai- 
bach and pupil of Melanchthon; and in 1592 appeared the 
first Slovenish dictionary by Megiser.6 After the Protes- 
tant movement had been stopped by Ferdinand IL, the 
country fell into a torpor, as did Bohemia. In this condi- 
tion it remained during almost the whole of the 18th cen- 
tury,—the only productions of that barren period being a 
few plays and religious works without merit, and the 
grammars of Pochlin and Gutsmann. Valentine Vodnik 
(1758-1819) was a poet of some eminence. He flourished 


during the existence of the short-lived Illyrian kingdom 
which had been evoked by Napoleon and was destined to 
fall to pieces rapidly. About this time he composed his 
Tliria Ozivljena (The Revival of Illyria) ; but, sympathizing 
too much with the French, he incurred the wrath of the 
Austrians when they came back into possession, and was 
deprived of his posts, dying soon afterwards in poverty. 
Other writers are Jarnik and Ravnikar. The most cele- 
brated poet was Francis PreSern (1800-1849), whose lyrics 
enjoy great popularity among his countrymen. The Matica 
Slovenska (Slovenish Literary Society) issues a journal and 
publishes useful works. In a recent number there is an 
interesting article by M. Erjavec, entitled “ Fragments 
from a Traveller’s Wallet,” where we have lists of words 
gathered by the author from rural districts inhabited by- 
Slovenes. The Resanian dialect of Slovenish may be said 
to have been discovered by Professor Baudouin de Courte- 
nay; certainly no one before his time had made any study 


8 The accent in Russian and Servo-Croatian is especially diffi- 
cult. Professor Grote of St. Petersburg has already written with 
great learning on the subject, and Professor Leskien of Leipsic is 
now -publishing a work, Untersuchungen tiber Quantitdét und Beto- 
nung tn den slawischen Sprachen, of which the first part or quantity 
in Servian has already appeared. , ; 

4 Slovenska Slovnica, by Spisal J. Suman, Laibach, 1882, 

5 Others have since appeared by Murko and JaneZié. The Slo- 
venish Literary Society is now publishing a dictionary, of which 
the German-Sloyenish part has appeared in two stout volumes,— 
a very valuable work. 
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of it. The Rezani, amounting to about 27,000, live on the | hand in the transcription of the Texte du Saere, previously 


northeastern corner of the Italian frontier, in two valleys | alluded to. 
There is also | old service book the language of which shows Chekh influ- 


of the Julian Alps, and are Italian subjects. 


a work on this dialect by Carlo Podrecca, called Slavia | ences. 


Professor Jagié has printed an extract from an 


He has assigned the book to the 10th century. 


Italiana. The Ugro-Slovenish dialect, although it has not | Some other very early specimens of the language are con- 


been used much as a literary language, is interesting, 
because it shows some connection with Slovakish, and is 
thus a link between the southeastern and western branches 
of the Slavonic languages. 


Western Branch. 


Polish.—The dialect of Great Poland has become the 
Polish literary language. It is a vigorous tongue, but 
. has incorporated too many German and Latin 
words, The “macaronic” style of Polish writing which 
did so much to disfigure the language is discussed in 
POLAND (vol. xix. p. 313). Polish has preserved the nasals 
aand¢. Its accent is almost invariably on the penultimate. 
here are excellent grammars by Matecki and Malinowski, 
and the monuments of Old Polish have been well edited by 
Nehring and Baudouin de Courtenay. Thesplendid lexicon 
of Linde in six large volumes is a monumental work. The 
Silesian dialect is threatened with rapid extermination by 
the encroachment of the Germans. It has been treated of 
by Malinowski Here also may be mentioned a book by 
Krynski on the dialect of Zakopan at the foot of the Tatra 
mountains to the south of Cracow. Under PoLanp (vol. 
xix. p. 310 sq.) will be found an account of Polish literature. 
The Kashoubish dialect is spoken by about 200,000 per- 
sons according to Hilferding (others, however, 

Kashoubish. make the number less) in the neighborhood 
of Dantzic. This dialect presents some very 

interesting variations; among others the accent is free and 


not confined to the penultimate as in Polish, and it has | 
more nasals. Its philology has been treated by Dr. Cenova,? | 


who has also collected their songs and published a small 
volume of dialogues and literary miscellanies. The word 
“ Kashoub” appears to be a nickname, their proper appella- 
tion being “ Slovintzi.” 
“ goats.” The position of Kashoubish in the Slavonic family 
has formed the subject of controversy. In his Beitrage zur 
Slavischen Dialektologie, Herr Leon Biskupski has written an 
interesting pamphlet in which he essays to prove that it is 
only a dialect of Polish. This is in opposition to the opin- 
ions of Schleicher and Hilferding, who have connected it 
with the extinct Polabish. The pamphlet contains curious 
details on the varieties of Kashoubish: the author tells us 
that every district has its own local dialect. For Kashou- 
bish and its dialects Prince Lucien Bonaparte proposes 
the term “Baltic”;3 this appellation, however, would be 
more appropriate to group together Lithuanian, Lettish, 
and Old Prussian, and in this way it has been used by 
Leskien. 

(2) Bohemian (Chekh).—This language has several dialects, 

: some too small to be specified here; they will be 

found enumerated along with other Slavonic 
dialects in Erben’s work. Connected with the 
Moravian is the Hanacky. Both the grammar and the 
lexicography of Chekh have been copiously treated, the 
latter in the excellent work of Jungmann. Schafarik wrote 
a grammar of the old language. The vocalization of both r 
and J has been previously mentioned; h has crept in in 
many places instead of g, but this is not found earlier than 
the 13th century. The accent is always on the ante-penul- 
timate. 

Bohemian literature may be divided into the three follow- 
ing periods, in which we follow Tieftrunk in his History :5 (1) 
the early period, the productions of which are chiefly of 
poetry from the beginning of Chekh literature till the 
Hussite wars (1410); (2) the second period, which shows a 
great development of prose, but also a great decline in lite- 
rature generally, extends from the time of Hus to the latter 

art of the 18th century ; (3) from the renaissance of Chekh 
iterature till the present time. 

(1) The earliest period of Bohemian civilization was 
subjected to both Latin-German and Greek-Sla- 


Bohemian. 


literature vonic influences. The Latin alphabet may have 
mi Pe slaff of Moravia invited to his kingdom Metho- 


dius, who was appointed archbishop of the 
country by the pope. We hear even in the 11th century of 
a Slavonic school in the VySehrad (Wyscherad, Prague) 
where St. Procopius studied, to whom tradition assigned a 


1B e zur slavischen Dialectologie ; iiber die msche Mundart 
tn Oberschlesien, Leipsic, 1873. aa 
2 Die Kassubisch-Slovinische Sprache. 
* Trans. Phil. Soc., 1883. . 
P ‘ Saris ‘rodnich Pohadek, ete. (A Hundred Popular Tales), 
5 Second ed., Prague, 1880. 


Schafarik makes the word signify } 


i 
| 


tained in the so-called Glagolitie fragments, Zlomky Hla- 
holské. Two ancient hymns belonging to this orthodox 
period of the Bohemian Church have come down to us, 
Hospodine, pomiluj ny (Lord, have mercy upon us) and Svaty 
Va'clave, Vevodo Ceské Zeme (Holy Wenceslaus, Lord of the 
Bohemian land). In 1817 a fragment called Libu3in Soud 
(The Judgment of LibuSa) was anonymously forwarded to 
the newly founded Bohemian museum. The sender was 


| afterwards found to have been one Kovar, the steward of 


Count Colloredo. Some critics assigned it to the 9th century ; 
according to others it is a forgery. With the limited space 


| at our disposal it would be impossible to discuss the ques- 


tion here. The same year also witnessed the discovery by 
Hanka of the so-called Kéniginhof manuscript ( Kralodvorsky 
Rukopis), consisting of epic and lyric pieces, the authenticity 
of which some critics have attempted to bring into doubt. 
The chief hand in these forgeries is alleged to have been 
Wenceslaus Hanka (1791-1861), who was for some time 
head of the museum library and the author of some mediocre 
verse. The next poem of any importance is the Alexandreis, 
a free Chekh version of the Latin work of Philip Walter ab 
Insulis, surnamed “ De Castellione.” The Bohemian version 
was composed by an unknown author probably between 
1240 and 1253. To this time belong many versified lives of 
saints and legends, such as those of St. Procopius and St. 
Catherine. The manuscript of. the latter poem has been 
brought back from Sweden, whither it had been removed 
during the Thirty Years’ War, and is now preserved at 
Briinn in Moravia. The so-called Chronicle of Dalimil, a 
work of some importance, belongs to the 14th centary. It 
is a tedious production, written in octosyllabies, and extends 
from the creation of the world till 1314. The author is 
supposed to have been a Bohemian knight, but there is no 
ground for believing that his name was Dalimil. The work 
is inspired by great hatred of the Germans. We have a 
good deal of tedious moral poetry belonging to the 13th 
century. More interesting matter can be found in the 
“Satires on Craftsmen” (Satyry o Remesinicich), and a poem 
on the Ten Commandments. Most of these pieces are anon- 
ymous, but the name of one author is known, Smil of Par- 
dubitz, surnamed “ Fla&Ska,” a leading Bohemian of his day. 
But little is known of the events of his life, except that he 
was killed in a skirmish in 1403. His chief work is the 
New Council, one of the beast epics so much in vogue in the 
Middle Ages. Others, however, are assigned to him, of 
which the most original’and amusing is the “ Dialogue 
between the Groom and Scholar” (Podkoni a Zak). A val- 
uable legal document belonging to this period is the Book 
of the Old Lord of Rosenberg, which is one of the earliest spe- 
cimens of Bohemian prose. Rosenberg was royal chamber- 
lain from 1318 to 1346 and died the following year. Another 
legal work of importance is the “ Exposition of Law of 
the Land of Bohemia” (Vyklad na Pravo Zeme ), by 


Andrew of Duba, chief justice of the country. Considerable 


portions of the Bible were translated into Bohemian during 
the 13th and 14th centuries. The version was completed at 
the beginning of the 15th century. Wickliffe says of Anne 
of Luxemburg, the first wife of Richard IL., “ Nobilis 
Anglice, soror Ceesaris, habet evangelium in lingua triplici 
exaratum, scilicet in lingua Bohemica, Teutonica, et La- 
tina.” There are two early versions of the Psalter,—the 
Clementine at the end of the 13th or beginning of the 14th 


| century, and the Wittenberg also at the beginning of the 


been introduced even in heathen times. Rosti- Called after the name of its author, who lived in the f 


14th. The doubts which have been thrown on the frag- 
ments of the early version of the Gospel of St. John appear 
to be completely dissipated by the well-timed work of Dr. 
Jan —— Dr. eo rhea ae recently 
another religious poem of this period: nother early prose 
chronicle deserving of mention is that of Pulkava, a Raiest, 
who died in 1380. It extends from the earliest ter the 


year 1330, and was originally written in Latin, 
wards translated it into Chekh. “The Weaver” ( 


half of the 14th century, is a curious prose poem, 

the author celebrated the fair Adliéka, one of the 
of the Bohemian court. The piece is full of the usual 
of the age; it has not yet been ascertained whe 
original or only an adaptation. It very much 1 
Der Ackermann aus Bohmen, of which four ma 
been preserved. Perhaps, as Gebauer has s| 
both adaptations of a piece which is now lost. 
a quantity of mediwval legends and tales, 
Blanchflore, we need only mention, as de 


® See Arch. f. slaw. Phil., vol. vii. — 


ae 
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subjects, the two chronicles of Stilfrid and Bruncvik, supposed 


to have been originally written in verse. The most remark- | 


able Bohemian writer of the 14th century is Thomas of 
Stitny, who writes on ethical and religious subjects. He 
was born of a noble family about 1330, and probably lived till 
the close of the century. 
university of Prague, then newly founded, 
are a treatise on General Christian Matters, in six books 
(edited in 1852), and the Books of Christian Instruction, printed 
with an introduction by Vrtatko in 1873. His style is easy 
and flowing. Loserth has rightly said that the object of 
Stitny was to put into a popular form the sum total of the 
scholastic knowledge of his age. There is also a Chekh 
version of the History of the Trojan War, composed by 


Guido di Colonna from Dictys Cretensis and Dares Phrygius; | 


it was one of the first printed in Bohemian, and was issued 

from the press at Pilsen in 1468. 
(2) The second period begins with the great name of Hus, 
whose Bohemian writings were edited by Erben 


Second in 1865-68. Hus developed his native language 
period. as Luther did German. He corrected the trans- 

lation of the Bible, and improved Bohemian 
orthography. We have nine letters written by him while 


in prison at Constance. During the period of the Hussite wars 
there was abundance of political and religious pamphlets. 
Most of these productions, however, were of ephemeral 
interest. The travels of Marco Polo and Sir John Mandeville 
were translated into Bohemian. 


He was a cobbler by trade, hence he was nicknamed 

“ Kopyta,” or the Shoe-Last. His works, written between 
1430 and 1456, have a strongly marked democratic tone; 
among them may be especially mentioned his Postils and 
the Net of Faith (Sit Viry). In 1488 the complete Bible was 
printed in Bohemia, the first regular printing press at 
Prague haying been set up the year before. In 1506 a Calix- 
tine Bible appeared at Venice. The national literature 
made distinct progress under George Podébrad, a native 
king. Vavrinee z Brezové (1370-1455) wrote in Latin His- 
toria de Bello Hussitico, of which there is an early Chekh 
translation. There is a satire in Latin by Jan Hasistein- 
sky z Lobkovie, entitled Lament of St. Wenceslaus over the 
Morals of the Chekhs. He was also a considerable traveller 

in the East. The Chekhs were fond of making pilgrimages 

to the Holy Land; Martin Kabatnik was a traveller of 
this kind. His Peregrinations were first printed in 1518. 
Works on law were written by Ctibor and Viktorin, and 
many translations from the classics appeared. Gregory 
Hruby z Jelene (called Gelenius) and his son Sigismund 
were very industrious in this way; the latter published at 
Basel in 1536 a curious dictionary, Lexicon Symphonum, an 
early attempt at comparative philology, in which he com- 
pares Greek, Latin, German, and Slavonic. We must find 
space for a mention of the writings of Dubravius (c. 1489- 
1553), bishop of Olmiitz, although he used the Latin and 

not the Bohemian language. His work on fish-ponds and 
fish (Libellus de Piscinis et Pisciwm qui in eis aluntur Natura, 
1547) is not altogether unknown to Englishmen owing to 
the citations in Izaak Walton, with whom the bishop was a 
authority. His most important work, however, was 
is History of Bohemia in thirty-three books, from the earli- 
est times to the coronation of Ferdinand I. at Prague in 
1527, the termination of Bohemian independence. In 1533 
appeared the first Chekh grammar, by Bene’ Optat. Verse- 
writers abounded at this time, but no poet of eminence. 
__-Veleslavin (1545-1599) was an indefatigable worker, being, 
; like Caxton, both printer and author. The Latin herbal 
of Andrew Matthiolus, physician to the archduke Ferdi- 
nand, was translated by Thaddeus Hajek. Some good 
works on law appeared, and there are quantities of sermons. 
Simon Lomnicky (b. 1560) wrote a great deal of poetry ; he 
was the laureate of Rudolph IL., and also wrote a triumphal 

_ song for the elector Frederick when chosen king of Bohemia 
by the Protestants. He was severely wounded at the battle 
of the White Mountain and spent the rest of his days in 
verty ; but there appears to be no truth in the story that 

he became a public beggar. The claims of Lomnicky to be 
considered a poet are but meagre; he writes little better 
than rhymed prose. There is some merit, however, in his 
omic pieces and satires. At this period flourished the 


who died in 1553. His work is interesting, 


truth. He gives us all the old Chehk sagas, 
‘uses the Chehk language. His book attained great popu- 
rity, and was translated into German. Indeed, it was 
almost the chief authority for Bohemian history till towards 
the close of the 18th century. The travels of Christopher 


Vou. XXII.—1107 


Peter Cheleicky, one of | 
the leaders of the United Brethren, was a popular writer. | 


He appears to have studied at the | 
His chief works | 


rant in the Holy Land are fullof learning and of curious | (1 
er, A new edition was published in 1854. The author Orb 
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perished on the scaffold on the memorable 19th June, 1621, 
when Bohemia lay completely at the feet of the Hapsburg 
conqueror. Harant started for his journey in 1598, he and 
his companions being dressed as Franciscan friars. There 
is also the account by Wenceslaus Vratislav of Mitrovitz 
(1576-1635) of his three years’ captivity at Constantinople, 
—a work full of picturesque incidents. The letters of Karl 
ze Zerotin (d. 1636), one of the Moravian Brethren, who 
was for some time in the service of Henry IV. of France, 


| have been edited by Brandl. With the battle of the White 


Mountain in 1620 terminates what has been called the 
golden age of Chehk literature. In 1615 the diet had made 
a resolute effort to protect the national language. But now 
the country became Germanized, and books in Chehk were 
eagerly sought out and destroyed. In addition to its suf- 
ferings during the Thirty Years’ War, Bohemia had the 
misfortune to lose many of its most valuable manuscripts, 
which were carried off by the conquerors. For nearly 200 
years Bohemia ceased to be counted among the nationalities 
of Europe. Here and there a patriot labored in the interest 
of his country, such as the Jesuit Balbin or Balbinus (1621- 
1688), who was professor of rhetoric at Prague and author 
of Epitome Rerum Bohemicarum (1677) and also Miscellanea 
Rerum Bohemicarum (1680-81). His services to Bohemian 
literature were considerable, but his writings are in Latin. 
Many authors of repute were, however, at this time in exile, 
and of these no one has earned a greater renown than Jan 
Amos Komensky (frequently styled by the Latin form of 
his name, Comenius). This eminent man was born at 
Nivnitz near Hungarian Brod in Moravia and was the last 
bishop of the Moravian Brethren.! After the battle of the 
White Mountain he fled to Poland, which at that time had 
not altogether lost its spirit of toleration. Here he was 
joined by some Polish dissidents and formed the nucleus 
of a religious society. In 1631 he published his Janua Lin- 
guarum Reserata, in which he developed a new theory of 
learning languages. This work became very popular and 
has been repeatedly translated. He afterwards visited 
England and Sweden, and in 1659? gave to the world his 
Orbis Pictus, which also enjoyed great reputation as an edu- 
cational work. He died at Amsterdam in 1670.2 It would 
be impossible in a brief sketch like the present to give a 
detailed list of the writings of Komensky. Of his Bohemian 
works we may mention the prose poem Labyrint Svéta a Raj 
Srdce (The Labyrinth of the World and Paradise of the 
Heart) and his Informatorium Skoly Mate¥ske. He also 
translated the Psalms into Chehk. In 1656, on the destruc- 
tion of the town of Leszno by fire, Komensky lost some of 
his most valuable works still in manuscript; we may 
especially regret his Poklad Jazyka Ceského (Treasury of 
the Bohemian Language), upon which he had been engaged 
from 1612. During the latter part of the 17th century and 
the greater part of the 18th the language and literature of 
Bohemia steadily declined. A few scribblers appeared, 
such as Rosa, Pohl, and Simek, but their names are hardly 
deserving of mention. But Gelasius Dobner and Martin 
Pelzel were valuable workers in the field of Bohemian 
history. 

(3) The true study of the Slavonic languages may be 
said to have begun with Joseph Dobroysky. In 
1809 he published Ausfiihrliches Lehrgebiude 
der bohm. Sprache. In 1822 appeared at 
Vienna his great work JInstitutiones Lin- 
que Slavice Dialecti Veteris. Dobrovsky died in 1829, 
The strange thing about him is that, in spite of all his 
labors, he had no faith in his native language and despaired 
of its revival. But, like Columbus, he was destined to 
accomplish greater results than he expected. Joseph Jung- 
mann (1773-1847), another regenerator of the Chehk lan- 
guage, was author of the great dictionary and an esteemed 
translation of Paradise Lost. Besides these works he wrote 

history of Bohemian literature. Kollar (1793-1852) and 

lakovsky (1799-1852) both earned a considerable reputa- 
tion as poets,—the first by a series of sonnets called Slavy 
Deera (The Daughter of Glory), under which title he cele- 
brates the praises of all Slavonic landsand at the same time 
his love for the daughter of a German pastor; the second 
by his “ Echo of Russian Songs” (Ohlas Pisni Ruskych) and 
the “ Rose with a Hundred Leaves ” (Riize Stolista). A good 
poetical style was now formed for the Bohemians, and a 


Modern 
period. 


q 4 : j b jest, and | host of minor poets appeared for whose names we cannot 
chronicler Hajek, who appears to have Sia itepeihes / find space. Karel ay see age has left none peanlens 
un h ed much about. ballads in his Kytice (Garland), His genius was kin y 
BN rae are es ot checld Chabk eng: eu onunatily the folk tales with which Bohemia abounds. He conferred 


a benefit upon Slavonic students by his interesting collec- 


1 [For the renewed Moravian Episcopate see vol. xvi. p. 888,— 


M. Ep. 
2 (Prof. 8. 8. Laurie, of Edinburgh, in his John Amos Comenius 

), pp. 64, 191, says he died 15th November, 1671, having given 
Us Prius in 1657 to the world.—Am. Ep.] 
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tion of national tales previously alluded to ; 


was a sound scholar and an_ indefatigable antiquary. 


Regesta diplomatica necnon epistolaria Bohemiz et Moraviz, ex-| and Vaclaff Viéek. 


tending to 1253, and editions of Harant’s Journey to the Holy 
Land and Nestor’s Chronicle are monuments of his industry. 
A great impulse to Bohemian poetry was given by the dis- 
covery of Libusin Soud and of the Kralodvorsky Rukopis by 
Hanka. Vitezslavy Halek (1835-1874) has left two volumes 


| 
| 


| 


| 
| 
| 
| 


of poems, which were reprinted in 1879 under the editor- | 


ship of Ferdinand Schiitz. Halek presents a twofold appear- 
ance, first as the writer of a series of narrative pieces of a 
half dramatic character, reminding us of the Idyls of Tenny- 
son, secondly as alyrical poet. In his “ Heirs of the White 


Mountain” (Dedicové Bile 


mian. He has been fortunate in having some of his 
poems wedded to the music of Dvorak. Jan Neruda (b. 
1834), still living, has written “ Flowers of the Chureh- 
yard ” (Hrbitowni Kviti), published in 1858, and a volume 
of poems called “‘ Cosmic Songs” (Pisne Kosmicke). Accord- 


ing to some Bohemian critics the greatest of their modern | 


lyric poets is Adolf Heyduk, born in 1836 and still living 
at Pisek. Much of his poetry has been inspired by the 
south of Europe. His “ Forest Flowers” (Lesni Kviti) 
were gathered, as he tells us, while wandering amidst the 
delightful scenery of the Sumava or Bohmerwald. Hey- 


duk, although a Slovak, has avoided the Slovakish dialect, | 


which has been used by Holly, Sladkovié, and others. 
His patriotism is very conspicuous in Cymbal and Guitar. 
One of his most popular works is Deduv Odkaz (The Grand- 
father’s Bequest), the grandfather being the genius of the 
country, who instructs the poet. Some very elegant verses, 
showing a true feeling for nature with feminine delicacy 
of expression, have been published by Mademoiselle Hen- 
rietta Pech, who writes under the name of “ Eliska Kras- 
nohorska, Her first volume was published in 1870 and 
entitled Z Maje Ziti (Life in May). Her “ Poetical Pic- 
tures” (Basnicke Kresby) show great power of word painting. 
M. Josef Vaclay Slidek (b. 1845), who has published sey- 
eral volumes of original poems, besides translations from 
English and other languages, shows considerable lyrical 
power. The most voluminous, however, of the modern 
writers is Emil Bohus Frida (b. 1853), who uses the pseu- 
donym of “ Jaroslav Vrehlicky.” He has been astonish- 
ingly active; among his principal productions may be 
mentioned the following,—Mythy (Myths), which he 
divides into two cycles ; the miscellaneous collection “ From 
the Depths” (Z Hlubin), which is inscribed to Vitezslav 
Halek, and seems to be inspired by the same scenery as 
kindled Halek’s fancy; Duch a Svet (The Spirit and the 
World), fine lyrics, the motive of which has been supplied 
by Greek mythology. He has subsequently published 
Dojmy a Rozmary (Impressions and Fancies), and, besides 
other translations from various languages, a version of the 
Divina Commedia in the terza rima of the original. He is 
also the author of some plays which are much esteemed. 
especially Drahomtra. Dr. J. Durdik, J. J. Kolar, and L. 
Strupeznicky have attained celebrity in this branch of 
literature. Some good poetry has been written by Svato- 
pluk Gech. Some critics rank him as the greatest poet of 
the modern school since the death of Halek. In addition 
to poetry he has also published three volumes of tales 
(Povidky, Arabesky a Humoresky), collected by him from his 
various contributions to magazines. Many of these show 
considerable humor. Another poet by no means to be 
passed over in this brief sketch (which only attempts 
to grasp the salient facts with regard to these authors), 
is M. Zeyer, who has published a series of epic pieces, 
called VySehrad, after the well-known Chehk stronghold 
or acropolis at Prague. The subjects are all taken from the 
Old Bohemian legends on LibuSa, Vlasta, Lumir, etc. Zeyer 
has adopted the Slavonic metre as we find it in the Servian 
songs collected by Vuk Stephanovich. Besides these poems 
he has written a good historical novel entitled Andrew Cher- 
nisheff, which deals with the reign of Catherine II. of 
Russia. In 1880 appeared two other tales by the same 
writer, Romance concerning the Faithful Friendship of Amisa 


and Amil, and a strange book of Oriental tales styled Baje | 
As with us, the social ro- | 


Zany (Stories of Susannah), 
mance or novel of domestic life has latterly been much ecul- 
tivated among the Chekhs. The legends and tales current 
among the peasantry have also been carefully collected, first 
by Boztna Nemcova (1820-1862), whose Slovenske Povesti had 
a very great success. She was followed by Madame MuZak, 
authoress of some of the most popular of the modern Bo- 
hemian novels. Her “ Country Romance ” ( Veznicky Roman) 
has been translated into French. Excellent pictures of 
rural life haye also been given by Vaclaff Smilovsky (a 
nom de plume of Smilauer), who has written a great many 
novels, as the “Old Organist” (Stary Varharnik), Martin 


Hory) he has chosen a patriotic | 


subject which must find its way to the heart of every Bohe- | 
|“The Early Days of Bohemia” (Pravék Zemé Ceské), which 


| year 1774 to the present time. 
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moreover, he | Oliva, ete., much in the style of Auerbach and Zschokke. 


Other writers of historical novels are M. Bohumil Cidlinsky 
Madame Zofie Podlipska, sister of 
Madame Muzak, is known as a popular writer of social ro- 
mances. For an account of the historical labors of Francis 
Palacky, see PALAcCKY. Among the pupils of the great 
historian the first place must be given to Vaclaff Vladivoj 
Tomek (b. 1818), now professor of Austrian history in the 
university of Prague, whose chief production is a history 
of that city, which he has carried to a fifth volume. In 
1849 he published the first volume of a history of the uni- 
versity of Prague, which seems never to have been, com- 
pleted, and in 1880 a biography of the Bohemian hero Zizka. 
He appears throughout as a most accurate and painstaking 
writer. Vocel (1803-1871) is the author of a valuable work, 


we have quoted already when treating of Slavonic eth- 
nology. Alois Sembera (1807-1882), whose literary activity 
extended over a long period, wrote voluminously on Bohe- 
mian history and literature. He was professor of the Bo- 
hemian language at the university of Vienna, In a work 
on the western Slavs (O Zéipadnich Slovanech) he maintained 
that the Chekhs, Moravians, Slovaks, and Polabes were 


' settled much earlier in the countries which they at present 


occupy than many historians have been willing to admit. 
As a critic, Professor Sembera is an iconoclast and has at- 
tacked many of the (supposed) early monuments of the 
Chekh language. Dr. Antonine Gindely, born at Prague in 
1829, has proved himself to be a most conscientious and 
enthusiastic worker in the field of historical research. In 
order to collect materials for his publications he travelled 
in various parts of Bohemia, Poland, Germany, France, 
Belgium, Holland, and Spain. The results of this diligence 
have appeared in a collection of valuable historical works, 
such as the History of the Bohemian Brethren, tac IT. and 
his Times, and later a History of the Bohemian Revolt of 1618. 
The brothers Joseph and Hermenegild Jiretek have won a 
reputation in Bohemian literature by many useful works. 
They haye conjointly published a book in defence of the 
Kralodvorsky Rukopis which is well worthy the attention of 
those who wish to make themselves acquainted with the 
literature of this vexed question. Joseph is now occupied 
in editing in a cheap form some of the most interesting 
monuments of early Bohemian literature. In 1880 Her- 
menegild published a valuable Collection of Slavonic Laws, 
containing an almost complete series of the early codes of 
the Slavs in the original languages. Joseph Ji k is also 
author of a useful chrestomathy of Bohemian literature 
with biographical and critical notices. Joseph Constantine 
Jireéek (son of Joseph, born in 1854), formerly a privatdo- 
cent of the university of Prague, has devo himself to 
Bulgarian history and bibliography. In 1872 he published 
a Bibliography of Modern Bulgarian Literature, and has writ- 
ten a History of Bulgaria, of which a German translation 
has appeared. Joseph Emler and Karl Tieftrunk have 
been co-operators with Dr, Gindely in his “ Old Monuments 
of Bohemian History” (Stere Pamiti Dejin ch). The 
former has also edited the second volume of the Regesta 
Bohemica and since 1870 has been editor of the “ Journal” 
(Casopis) of the Bohemian museum, Karl Tieftrunk has 
written several useful works, among them the History of 
Bohemian Literature from the earliest period to the present 
time, and the interesting monograph on the opposition of 
the Bohemian states to Ferdinand I. in 1547. The History 
of Bohemian Literature is very carefully written and gives 
in a short compass much valuable information. An elabo- 
rate work i8 now appearing in parts by F. Backovsky, en- 
titled Zevrubne Dejiny Cesk¢ho Pisemnictvt Doby Nové (A com- 
plete history of Modern Bohemian Literature) from the 
There is also a work by Je- 
rabek, Early Days of Romantic Poetry. Many valuable con- 
tributions to Bohemian history have proceeded from the 
pen of Dr. Joseph Kalousek (b. 1838). Vincent Brandl and 
Beda Dudik have devoted particular attention to Moravian 


‘history and antiquities. The former, among other works, 


has edited, the letters of Karl ze rotin, previously men- 
tioned. Beda Dudik, a Benedictine monk and historio- 
grapher of Moravia, has published some valuable works on 
the history of that portion of the Bohemian kingdom and 
has also written a Historyof Moravia, Like the great work 
of Palacky, it was first written in German, but has since 


appeared in the Bohemian language. Extracts the 
interesting diary of Zerotin have been edited by the 


Miahrische Geschichtsquellen. Through his efforts 
Bohemian manuscripts which had been 

Sweden at the time of the Thirty Years’ War have t 
restored, and are now preserved in the state archives of 
Brinn. Among these is the Legend of St. Leaked cay 
words in which are said to explain difficult pas in th 
Kralodvorsky Rukopis and to furnish testimony a 


SLAVS. 


ticity. Jakub Maly (d. 1885) was the author of many im- 
portant articles in the Slornik Nauény, the Chekh Conversa- 
tions-Lexicon, and of a popular history of the Bohemian 
people. He also wrote a grammar of Chekh for English- 
men, besides assisting in the translation of Shakespeare, 
which has been produced by the joint labors of many Bo- 
hemian scholars. In 1868 was published under the editor- 
ship of Erben the second volume of the Vybor 


old Bohemian authors. The first volume had been edited 
by Schafarik, for an account of whose literary activity see 
ScHAFARIK. Valuable works on philology have been writ- 
ten by Martin Hattala, by birth a Slovak, who is now pro- 
fessor of Slavonic philology at the university of Prague. 
One of his most important productions is in Latin, De Con- 
tiguarum Consonantium Imitatione in Linguis Slavicis. He is 
a defender of the genuineness of the two celebrated manu- 
scripts, the Zelenohorsky (i.e., ‘that which contains the 
judgment of LibuSa’’) and the Kralodyorsky. Among 
sound philologists are reckoned Drs. Gebauer and Geitler. 
The former has contributed some valuable papers to the 
Archiv fiir slawische Philologie, edited by Professor Jagié of 
St. Petersburg. The latter, born in 1847, is at present pro- 
fessor of Slavonic philology at the university of Agram. 
He commenced his studies at Prague under Alfred Ludwig, 
the translator of the Vedas, and Hattala, and at Vienna 
under Miklosich. Having begun with a dissertation in the 

usopis on the present condition of comparative philology, 
he published in the same year a work on the Old Bulgarian 
language. In 1873he made a tour in Russian and Prussian 
Lithuania, that, like Schleicher, he might study that inter- 
esting language from the mouths of the people. He after- 


wards published the results of his travels in his Lithauisehe | 


Studien. He has since written a treatise on the Albanian 
alphabet (Die Albanesischen und Slavischen Schriften, Vienna, 
1883). In this an attempt is made to connect the Glagolitic 
and Albanian alphabets. A valuable work was written by 
Antonin Matzenauer (b. 1823), entitled ‘ Foreign Words in 
Slavonic Languages” (Cizi Slova ve Slovanskych Retech). Ex- 
cellent works on classical philology have been published by 
A. Kviéala and Vaniéek. Natural science was successfully 
cultivated by Jan Svatopluk Presl (1791-1849), professor in 
the university of Prague, and Jan Ey. Purkyné (1787-1869), 
professor of physiology in the same university. As regards 
moral philosophy, the first part of Dr. J. Durdik’s History 
of Recent Philosophy has just appeared, which extends from 
Kant to Herbart. Throughout the whole period of the re- 
suscitation of Bohemian literature the society called the 
Matice Ceska has worked energetically, printing its excel- 
lent journal or Casopis four times a year, and also issuing 
some of the old Bohemian classic and meritorious works by 
modern authors. It was a great triumph for the Chekhs 
when a part of the instruction of the university was allowed 
to be carried on in the Bohemian language. A new maga- 
zine (Slovansky Shornik) made its appearance at the begin- 
ning of 1884. The Listy Philologické (Philological Leaves) 
is still published. Recently a new literary journal (The 
Atheneum) has been started, which seems to be more or less 
modelled upon its English namesake. 

Slovak.—This language or dialect is spoken in the north- 
western corner of the kingdom of Hungary. 
It is generally considered to exhibit an earlier 
form of Chekh, and this is proved by many of 

its grammatical peculiarities being found in the older Chekh 
literature. One characteristic of the language is the use 
of diphthongs in cases where the other Slavonic tongues 
use simple vowels. For a long time the Slovaks employed 
Chekh in all their published writings. About the close of 
the 18th century a separatist movement began. The first 
‘Slovak grammar was published by Bernolak at Presburg in 
1790. It was followed by those of DianiSka and Viktorin. 
There is a Slovak dictionary by Loos. The attempt to form 
a new literary language was to be deplored on many grounds, 
for both the Magyar and the German have to be resisted. 
For a short time a literary society existed among the Slo- 
yaks, which published useful books and a journal. The 
_ Magyars, however, suppressed it, because it was “contra 
 integritatem patris,” as we were told by one of their eccle- 
- gsiasties. The Bohemian naturally resents the attempts at 
‘separation by the Slovak, and in 1846 the Chekh Literary 
: ety issued a work entitled “Opinions in Favor of One 
ritten Language for the Chekhs, Moravians, and Slovaks” 
o potFebé Jednoty Spisorného Juzyka pro Cechy, Mora- 
Slovaky). The Slovaks have produced a few poets 
ute, such as Holly, Sladkovié, and Chalupka, but their 


. 
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pper and Lower, although even these are capable 
ibe eu . The word “ Wend,” as previously explained, 
purely German name and is never used by the Slavs 


Literatury | 
eské, a very important work, containing specimens of the | 


e is meagre. 
lian Wendish.—This language is divided into two dia- | 1871 
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| themselves. The Lusatians are also sometimes called Serbs 
}and Sorbs. They are the remnants of the 
| powerful tribes which once occupied nearly 
the whole of North Germany. The Lusatians 
in the earlier period of their history were under the do- 
minion of the Poles and afterwards of the Chekhs. In the 
early part of the 17th century the bulk of them had been 
annexed to the electorate of Saxony, with the exception of 
the small part about Kottbus, which had belonged to Brand- 
enburg since 1445. In 1815, however, when the states of 
Europe were rearranged, in most instances with very small 
regard to the nationalities under their sway, many more of 
the Lusatians were handed over to Prussia; and, according 
to the statistics of Boudilovich, at the present time (1886) 
jall the Lower Lusatians, amounting to 40,000, belong to 
| Prussia, as well as 44,000 of the Upper Lusatians. Besides 
| the two dialects specified there are other minor ones, to 
| judge from an article in the Bohemian Literary Journal ; 
but they are too minute to be specified here. The Upper 
| Lusatian dialect shows most affinity with Chekh, especially 
|in substituting h for g; the Lower more resembles Polish, 
_and has the strong or barred t, as in tos, “ hair.”’ The Upper 
dialect has been the most cultivated ; some good grammars 
have been published by Seiler, Jordan, and Pfubl, and there 
| is a copious dictionary edited by Pfuhl in conjunction with 
‘others. The language is full of Germanisms and German 
words and cannot hold out long against the vigorous at- 
| tempts at denationalization made by its Teutonic neighbors. 
| There is a small Lower Lusatian dictionary by Zwahr, a 
| posthumous work of very little merit. The Macica Serbska, 
the literary society of the Sorbs, founded on the model of 
the Bohemian Society in 1847, publishes its journal twice a 
year, which contains interesting articles on folk-tales and 
folk-lore generally, with popular songs taken down from 
the mouths of the people. 
The first printed book in the Upper Sorbish language was 
the little catechism of Luther, published in 


Lusatian 
Wendish. 


1597 by the pastor Worjech. This was not, Sorbish 
| however, the first time that any Lusatian or ttle 
re. 


Sorbish words had been printed, for we find the 
names of plants in that language given in 
Franke’s Hortus Lusatie, published in 1594. In 1706 Mi- 
chael Brancel or Frencel published a translation of the New 
Testament into Sorbish ; a little before, in 1689,a grammar 
had appeared by Zacharias Bierling entitled Didascalia seu 
Orthographia Vandalica. In 1693-96 Abraham Frencel, son 
of Michael, published a dictionary. In 1806 Mohn trans- 
lated some extracts from Klopstock’s Messiah. From 1837 
a new impulse was given to Sorbish literature ;. newspapers 
were printed in the language and useful books translated 
into it. One poet has appeared among them, Andrew Seiler, 
a clergyman, who died in 1872. Lower Sorbish has always 
been much less developed than Upper. The first book 
_ printed in it was a collection of hymns and a catechism, by 
Albin Moller, in 1574, Chojnan, a pastor in Lubin, wrote 
the first grammar between 1642 and 1664 ; in the latter half 
_of the same century Kérner compiled a dictionary. At the 
commencement of the 18th century Bohumil (Gottlieb) 
Fabricius published his translation of the New Testament 
(first edition in 1709); at the end of the same century a 
version of the Old Testament by Frico appeared. A good 
| collection of Sorbish songs has been edited by Haupt and 
Schmaler. According to an interesting article by Hornik 
in the second volume of the Slavianski Sbornik, a number 
of these Wends emigrated to America and settled in 
Bastrop county, Texas, where they have divine service 
performed in their own language, and publish some news- 


apers. : 
5 Polabish-—Of the Slavonie languages spoken in the north 
of Germany the Lusatian Wendish and Kash- é 
oubish are alone living. Of those which are 
extinct Polabish is fhe only one of which any 
memorials have come down to us, and these are but seanty. 
The language affords a parallel to Cornish, not only in the 
few fragments which remain, but also in the date of its de- 
‘cline and extinction. It is considered by Schleicher,! who 
‘has written an excellent grammar by piecing the scanty 
. materials together, just as geologists restore an ichthyosau- 
rus, to have more affinity to Polish than to Chekh, owing 
to the possession of nasals. This interesting language? ex- 
pired in the first quarter of the 18th century in the eastern 
corner of the former kingdom of Hanover, principally in 
the circuit of Liichow, which even at the present time is 
called Wendland. Between 1691 and 1786 certain vocabu- 


Polabish. 


1 Laut-und Formen-Lere der Polabischen Sprache, St. Petersburg,. 


27o avoid confusion it must be remembered that the word 
“ Polabish ” is used somewhat carelessly by ethnologists to de- 
note (1) the Slavonic tribes in north Germany generally, (2) the 
particular Slavonic tribe on the Elbe (Slav. Laba). . 
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laries and dialogues in this language (including also a song) 
were taken down, and from them Schleicher has taken the 
materials for his grammar and the valuable little dictionary 
appended to it. Dr. Pfuhl printed these memorials in their 
entirety in 1863-64. The spelling is altogether phonetic, 
and, owing to the ignorance of the Slavonic peasant and his 
German interrogators, the former of German and the latter 
of Slavonic, there are some ludicrous blunders. The two 
most important of these documents are a German-Wendish 
dictionary, compiled at the end of the 17th century by 
Christopher Henning, by birth a Lusatian, and pastor of 


Wustrow near Liichow. Divine service issaid to have been | 


held in that town in Wendish as late as 1751. Secondly, 


SLAVYANSK—SLEEP. 


we have the Slavonic words and dialogues collected by a 
farmer named Johann Parum-Schultz. His manuscript is 
still in the possession of his descendants. There is a vala- 
able monograph on the dialect of the Liineburg Slavs by 
Biskupski. In the 15th century Slavonic had ceased to be 
spoken in the island of Rigen, and in the same century it 
could only be heard from peasants in the market-place of 
Leipsic, a town (as already stated) with a Slavonic name. 
What the Slavs, however, have lost in the West they have 
partly gained in the East, and few languages have a more 
magnificent prospect than Russian,—the dignity and 
strength of which fit it to be the tongue of an imperial 
people. (W. R. M.) 


SEAVYANSK, a town of Russia, in the govern- | 


ment of Kharkoff, situated 158 miles by rail to the 
southeast of the town of Kharkoff, on the Torets 
river and close by several salt lakes. 
is extracted to the annual value of more than £10,000 
[$48,600] ; there are also several tallow-works in the 
place. ‘The Stavyansk merchants carry on a_ brisk 
trade in salt, cattle, and tallow. The population 
(11,650 in 1870) reached 15,400 in 1883. 


The ancient name of Stavyansk was Tor. The town, 
which is supposed to occupy the site of a former settlement 
of the Torks (Turks) who inhabited the steppes of the Don, 
was founded in 1676 by the Russians to protect the salt 
marshes. Having an open steppe behind it, this fort was 
often destroyed by the Tatars. Its salt trade became insig- 
nificant in the 18th century and has only revived during 
the last twenty years since coal was brought from Ekate- 
rinoslaff. 


SLEEP is a normal condition of the body, occurring 
periodically, in which there is a greater or less degree 
of unconsciousness due to inactivity of the nervous 
system and more especially of the brain and spinal 
cord. It may be regarded as the condition of rest of 
the nervous system during which there is a renewal 
of the energy that has been expended in the hours of 
wakefulness. For in the nervous system the general 
law holds good that periods of physiological rest must 
alternate with periods of physiological activity, and, 
as the nervous system is the dominating mechanism 
in the body, when it reposes, all the other systems enjoy 
the same condition to a greater or less extent. Rest 
alternates with work in all vital phenomena. After a 
muscle has contracted frequently at short intervals, a 
period of ‘relaxation is necessary for the removal of 
waste products and the restitution of energy ; the pul- 
sating heart, apparently working without intermission, 
is in reality not doing so, as there are short intervals 
of relaxation between individual beats in which there 
is no expenditure of energy; the cells in a secreting 
gland do not always elaborate, but have periods when 
the protoplasm is comparatively at rest. Nervous ac- 
tion also involves physico-chemical changes of matter 
and the expenditure of energy. This is true even of 
the activity of the brain associated with sensation 
perception, emotion, volition, and other psychical 
phenomena, and therefore the higher nervous centres 
require rest, during which they are protected from the 
stream of impressions flowing in from the sense-organs, 
and in which waste matters are removed and the cere- 
bral material is recuperated for another time of wake- 
ful activity. ; 

The coincidence of the time of sleep with the occur- 
a rence of the great terrestrial phenomena 
of sleep, that cause nightis more apparent than real. 

The oscillations of vital activity are not 
correlated to the terrestrial revolutions as effect and 
cause, but the occurrence of sleep, in the majority of 
cases, on the advent of night is largely the result of 
habit. Whilst the darkness and stillness of night are 
favorable to sleep, the state of physiological repose ‘is 
determined more by the condition of the body itself. 
Fatigue will normally cause sleep at any time of the 


From these salt | 


twenty-four hours. Thus many of the lower animals 
habitually sleep during the day and prowl in search of 
food in the night; some hibernate during the winter 
season, passing into long periods of sleep during both 
day and night ; and men whose vocations require them 
to work during the night find that they can maintain 
health and activity by sleeping the requisite time dur- 
ing the day. 

The approach of sleep is usually marked by a de- 
sire for sleep, or sleepiness, embracing an 
obscure and complicated group of sensa- 
tions, resembling such bodily states of feeling as hun- 
ger, thirst, the necessity of bre te All of 

i) 


Symptoms. 


these bodily states, although on the whole ill defined, 
are referred with some precision to special organs. 
Thus hunger, although due to a general bodily want, 
is referred to the stomach, thirst to the fauces, and 
breathing to the chest ; and in like manner the desire 
for sleep is referred chiefly to the region of the head 
and neck. There isa sensation of weight in the upper 
eyelids, intermittent spasm of the sub-hyoid muscles 
causing yawning, and drooping of the head. Along 
with these signs there is obscuration of the inte!li- 
gence, depression both of general sensibility and of 
the special senses, and relaxation of the muscular 
system. The half-closed eyelids tend more and more 
to close; the inspirations become slower and deeper; 
the muscles supporting the lower jaw become relaxed, 
so that the mouth opens; the muscles of the back of 
the neck that tend to support the head also relax and 
the chin droops on the Tecan and the limbs relax 
and tend to fall into a line with the body. At the, 
same time the begins cae of the sleepy man 
indicate vagueness of thought, and external objects 
radually cease to make an impression on the senses. 
hese are the chief phenomena of the advent of sleep. 
After it has supervened there are many gradations in 
its depth and character. In some cases the sleep ma 
be so light that the individual is partially conscious o 
external impressions and of the disordered trains of 
thought and feeling that pass through his mind, con- 
stituting dreams, and these may be more or less vivid 
according to the degree of consciousness remaining. 
On the other hand, the sleep may be so profound as 
to abolish all psychical phenomena: there are no 
dreams, and when the sleeper awakes the time passed 
in this unconscious state is a blank. The first period 
of sleep is the most profound. After a variable period, 
usually from five to six hours of deep sleep, the 
faculties awaken, not simultaneously but often fitfully, 
so that there are transient periods of consciousness. 
This is the time of dreaming. As the period of wak- 
ing approaches the sensibility becomes more acute, so 
that external impressions are faintly perceived. These 
impressions may influence and mould the flow of im- 
ages in the mind of the sleeper, frequently altering 
the nature of his dreams or making them more vivic 
The moment of waking is usually not instantaneous 
but is preceded by an intermediate state of partial cc 
sciousness, in which there are feelings of a 
lassitude, a sense of repose, a luxurious abandont 
of the body to any position in which it 
to be, and a strange play of the mental feccltten 
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-has more of the character of an ‘intellectual mirage’’ | observation, have arrived at the same general con- 
than of consecutive thought. clusions. Mosso in particular has applied 


ee : ; } : ; ; 
The intensity of sleep has been measured by Kohl-| with great success the graphic method of Mosso's 
Wiepatty: schiitter by the intensity of the sound | registration to the study of the movements i 


’ -* | necessary to awaken the sleeper. This of the brain and of the circulation during 
intensity increases rapidly during the first hour, then ‘sleep. He made observations on three persons who 
decreases, sometimes rapidly, sometimes slowly, dur-| had lost a portion of the cranial vault and in whom 
ing the next two or three hours, and then very slowly | there was a soft pulsating cicatrix. They were a 
until the time of waking. This statement agrees gen- | woman of thirty-seven years of age, a man of thirty- 
erally with experience. As a rule the deeper the | seven years, and a child of about twelve years. By 
sleep the longer it lasts. | special arrangements, Mosso took simultaneous trac- 

Various physiological changes have been observed | ings of the pulse at the wrist, of the beat of the heart, 
during sleep, but much remains to be done of the movements of the wall of the chest in respira- 


ot be in this direction. The pulse becomes less tion, and of the movements of the denuded brain. 
changes. frequent; the respiratory movements are | Further, by means of the plethysmograph,—an in- 


' fewer in number and are almost wholly |strument of Mosso’s own invention,—he obtained 
thoracic, not abdominal ; all the secretions are reduced | tracings showing changes in the volume of the 
in quantity ; the gastric and intestinal peristaltic | hand and forearm; and he succeeded in showing 
movements are less rapid; the pupils of the eye are that during sleep there is a diminished amount 
contracted and during profound sleep are not affected | of blood in the brain, and at the same time an in- 


by light ; and the eyeballs are rotated upwards. The 
pupils dilate slightly when strong sensory or auditory 
stimuli are applied, and they dilate the more the 
lighter the sleep; at the moment of waking they be- 
come widely dilated. Whilst muscular relaxation is 
general, there seems to be increased contraction of 
certain sphincter muscles, as the circular fibres of the 
iris and the fibres concerned in closing the eyelids. 
The state of the circulation of the brain has been fre- 


quently investigated. The older view was that there | 


was a degree of plethora or congestion of the vessels 
of the brain, as is the state of matters in coma, to 
which the state of sleep has a superficial resemblance. 
Coma, however, is not sleep, but a condition of inac- 
tivity of the cerebral matter owing to the accumula- 
tion of dark venous blood in its vessels. This has 
been actually observed in cases where it was possible 
to see the brain. During sleep the surface of the ex- 
posed brain has been observed to become pale and to 
shrink somewhat from the sides of the openin 


(Blumenbach). A careful experimenta 
Durham's — research was conducted by Arthur E. Dur- 
Nps ham in 1860, in which he trephined a por- 


tion of bone as large as a shilling from the 
parietal region of a dog, and, to obviate the effects of 


atmospheric pressure, inserted a watch glass into the | 
be | ness of a ‘‘dead”’ sleep. By such methods as have 


aperture so that the surface of the brain could 
seen. His results are summarized thus: 


“(1) Pressure of distended veins on the brain is not the 
eause of sleep, for during sleep the veins are not distended ; 
and, when they are, symptoms and appearances arise which 
differ from those which characterize sleep. (2) During 
sleep the brain is in a comparatively bloodless condition, 
and the blood in the encephalic vessels is not only dimin- 
ished in quantity, but moves with diminished rapidity. 
(3) The condition of the cerebral circulation during sleep 
is, from physical causes, that which is most favorable to the 
nutrition of the brain tissue; and, on the other hand, the 
condition which prevails during waking is associated with 
mental activity, because it is that which is most favorable 
to oxidation of the brain substance, and to various changes 

- in its chemical constitution. (4) The blood which is de- 
rived from the brain during sleep is distributed to the 
alimentary and excretory organs. (5) Whatever increases 
the activity of the cerebral circulation tends to preserve 
wakefulness; and whatever decreases the activity of the 
cerebral circulation, and, at the same time, is not incon- 
sistent with the general health of the body, tends to in- 
duce and fayor sleep. Such circumstances may act pri- 
marily through the nervous or through the vascular system. 
Among those which act through the nervous system may 
be instanced the presence or absence of impressions upon 

the senses, and the presence or absence of exciting ideas. 
mg those which act through the vascular system may 

‘be mentioned unnaturally or naturally increased or de- 

ereased force or frequency of the heart’s action.” 


Dr. William A. Hammond and Dr. Weir Mitchell 
have repeated and extended Durham’s observations, 
with the same general results (1866), and_ more re- 

tly Ehrmann, Salathé (1877), Frangois Franck 
), and Mosso (1881), by more refined methods of 


‘creased amount in the extremities. He showed fur- 
‘ther that there are frequent adjustments in the distri- 
| bution of the blood, even during sleep. ‘Thus a strong 
stimulus to the skin or to a sense organ—but not strong 
enough to awaken the sleeper—caused a contraction 
| of the vessels of the forearm, an increase of blood pres- 
sure, and a determination of blood towards the brain ; 
‘and, on the other hand, on suddenly awakening the 
sleeper, there was a contraction of the vessels of the 
brain, a general rise of pressure, and an accelerated flow 
of Lived chronits the hemispheres of the brain. So 
‘sensitive is the whole organism in this respect, even 
during sleep, that a loudly spoken word, a sound, a 
‘touch, the action of light, or any moderate sensory 
impression modified the rhythm of respiration, deter- 
mined a contraction of the vessels of the forearm, in- 
creased the general pressure of the blood, caused an in- 
creased flow to the brain, and quickened the frequency 
of the beats of the heart. These observations show 
‘how a physiological explanation can be suggested of 
the influence of external impressions in modifying the 
dreams of a sleeper. Further, Mosso found that dur- 
ing very profound sleep these oscillations disappear ; 
the pulsatory movements are uniform and are not af- 
fected by sensory impressions, and probably this con- 
dition exists when there is the absolute unconscious- 


been employed by Mosso, three movements of the 
brain have been observed,—(1) pulsations, correspond- 
‘ing to the beats of the heart ; (2) osedllations, or 
‘longer waves, sometimes coinciding with the heart 
beats, or more generally consisting of longer festoons 
carrying each a number of smaller waves, and believe 
to correspond generally to the respiratory movements ; 
and (3) undulations, still longer and less marked eleva- 
tions and depressions, first clearly observed by Mosso, 
and believed by him to indicate rhythmie contractions 
of the vessels of the pia mater and of the brain, This 
view is in keeping with the observations of Donders, 
Kussmaul, Tenner, and others on changes of calibre 
observed in the cerebral vessels, and with the experi- 
ments of many physiologists, showing that the vessels 
of the pia mater, like other vessels, are controlled by 
the vaso-motor system of nerves (see PHysiloLoey, 
‘* Nervous System } It may therefore be considered 
certain that during sleep there is an anemia or par- 
tially bloodless condition of the brain, and that the 
blood is drawn off to other organs, whilst at the same 
time this anzemic condition may be modified by 
changes in the circulation or in the respiratory mech- 
anism caused by position, by sensory impressions, or 
by sudden changes in the state of repose of the mus- 
en Th@ examination of the retina (which may be 
regarded as a cerebral outwork) by the ophthalmo- 
scope during sleep also shows a comparatively bloodless 
condition. Such are the facts; the deficiency in the 
way of a theoretical explanation is that physiologists 
cannot satisfactorily account for the anemic condition 
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causing unconsciousness. Sudden hemorrhage from | 
the brain and nerve-centres, or a sudden cessation of 
the supply of blood to the brain, as occurs in i 
(failure of the heart’s action,—a faint), no doubt | 
causes unconsciousness, but in these circumstances | 
there is a tendency to convulsive spasm. Such spasm 
is usually absent in sleep, but sudden jerks of the limbs 
may sometimes be observed during the time when there 
is the confusion of ideas preceding the passage into 
sleep. 

Dicken sleep the amount of carbonic acid eliminated 
is very much reduced, indicating that molecular 
changes in the tissues do not occur to the same extent 
as in the waking state. This isalso shown by the fact 
that less heat is produced. Helmholtz states that the 
amount of heat produced by a man weighing 67 kilo- 
grammes (147.4 tb) is about 40 calories per hour during | 
sleep, as against 112 calories per hour while awake. 
This diminished production of heat may be largely | 
accounted for by the quiet condition of the muscles of 
locomotion, but it also indicates diminished tissue 
changes throughout the body. In profound sleep the 
bodily temperature may fall from .6° to 2° Fahr. In 
consequence of diminished oxidation changes during 
sleep, it is not improbable that excess of nutrient 
matter may then be stored up in the form of fat, and 
that thus the proverb ‘‘ He who sleeps dines”’ is based 
on acorrect appreciation of the fact that sleep tends to 
produce plethora or obesity. 

Whilst it is easy to state that sleep is caused by 

fatigue of the nervous system, it is a more 
Theories as difficult matter to explain what the precise 
to cause of > 
sleep. changes are that produce the state of un- 

consciousness. Various hypotheses have 
been advanced, but it cannot be said that any one is 
wholly satisfactory. Aware that the fatigue of muscle 
is associated with the accumulation of sarcolactic 
acid, Preyer surmised that the activity of nervous 
matter might be interfered with by the accumulation 
in the nerve-centres of some such acid, or of its soda 
salt (lactate of soda), but this view has not been sup- 
ported by the results of experiment, as the injection 
into the blood of a dose of lactate of soda has not pro- 
duced sleep. Pfliiger has observed that frogs deprived 
for a considerable time of oxygen passed gradually into 
a state resembling profound sleep, and he has ad- 
vanced the theory that there is no organ of the body so 
quickly affected by deprivation of oxygen as the brain. 
According to Pfliiger, the phenomena of life depend 
on a dissociation of living matter, and in particular the | 
activity of the cerebral substance connected with psy- | 
chieal states depends on dissociation changes in the, 
gray matter. ‘l'o excite the dissociation, however, 
oxygen is necessary. The oxygen unites with certain 
of the compounds set free by the dissociation, form- 
ing, amongst other substances, carbonic acid. If such 
matters as these that unite with oxygen are in suf- 
ficient amount to use up all the oxygen, the gray 
matter of the brain suffers from a deficiency of oxygen 
(or from its absence), and also from the accumulation 
of carbonic acid. According to such a theory, cerebral | 
activity depends on cerebral respiration, and sleep isa | 
kind of cerebral asphyxia. Some such condition is. 
not improbable, but it must be stated that the evidence | 
at present in support of it is meagre. Possibly in at- 
tempting to account for the phenomenon of sleep, too 
much importance has been attributed to the changes 
occurring in the brain, forgetting that not merely brain 
matter but every tissue of the body becomes exhausted 
by work, and that sleep may be partly due to phe- 
nomena occurring throughout the body and not in the 
brain alone. Some more comprehensive hypothesis 
than any yet advanced may be possible wheil the con- 
dition of all the functions during sleep has been more 
thoroughly investigated. 

All the phenomena of sleep point to a diminished 
excitability of the cerebral nerve-centres and of the 
spinal foot Contrary to what is often stated, there | 
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can be no doubt that reflex action is in partial abey-* 
ance and that the spinal cord is in astate of partial in- 
activity as well as the brain. The only nerve-centres 
that do not sleep are those absolutely essential to life, 
such as those connected with the heart, with respi- 
ratory movements, and with the distribution of blood 
by the vaso-motor arrangements; and Mosso’s ex- 
periments indicate that even these have a certain 
amount of repose in profound sleep. 

There is little doubt that all living beings require 
periods of repose alternating with periods 
of activity. Many plants close their flowers 
and bend their petioles at certain times of 
the day. These phenomena, called ‘‘the sleep of 
plants,’’ depend apparently on changes in solar radia- 
tion, and there is no reason to believe that during the 
time of quiescence any reparative processes go on, as 
during the sleeping period of animals. Naturalists 
have observed many of the lower animals apparently 
in a state of sleep. Insects, crustaceans, fishes, rep-. 
tiles, may all be observed occasionally to be almost 
motionless for considerable periods of time. The 
sleeping of birds isfamiliar to all, and in these there 
are anatomical arrangements by which the bird may, 
like the crane, sleep perched on one leg, or grasping a 
branch with both feet, like perching Birds generally, 
without any muscular effort and consequently without 
fatigue. 

The amount of sleep required by man varies accord- 
ing to age, sex, and habit. The popular 
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notion that a child sleeps half its time, an ih 
adult one-third, whilst an old person may — yequire 
do little except eat and sleep is not far by man. 


wrong. In early life the cerebral faculties 

shea to be easily exhausted and during the frequent 
and prolonged sleeps of infancy the brain rests and the 
vegetative changes connected with nutrition and growth 
go onactively. As life advances, less sleep is required, 
until in adult life a period of seven or eight hours is 
sufficient. Asa rule, women require more sleep than 
men; but much depends on habit. Thus most women 
bear the loss of sleep in the first instance better than 
men, because they have been accustomed more to loss 
or irregularity of sleep. The effect of habit is well 
seen in nurses, both male and female, who will often 
be abie to work for weeks continuously with snatches 
of sleep, not amounting to more than two or three 
hours daily. Sooner or later, however, even in these 
cases nature asserts her demands, and prolonged sleep 
is necessary to maintain health and vigor. 


Wakefulness during the time when one ought to be asleep 
is frequently a distressing condition, undermin- 
ing the strength and incapacitating for active 
and efficient work. Insomnia or sleeplessness 
often afflicts those of active mental habits and lays the foun- 
dation of premature decay. From what has been stated as 
to the cause of sleep it is evident that whatever tends to 
augment unduly the circulation through the brain may 
cause wakefulness. Thus long-continued or excessive in- 
tellectual action, or any powerful emotion, may be injurious. 
Moderate intellectual work is favorable to sleep. The 
remedy in such cases is to avoid as far as possible the excit- 
ing causes or to counteract them by bodily exercise and 
attention to the general health. When sleeplessness over- 
takes a brain-worker it is a sure indication that less intel- 
lectual work must be done, and that he ought to betake 
himself, if possible, to out-of-door exercise in the pure air 
of the country. It is dangerous to persist, and still more 
to induce sleep artificially by drugs, as the overworked organ 
may become the seat of permanent disease or pernicious 
habits may be formed. The posture of the body in bed may 
influence sleep. Thus such positions as impede the flow of 
blood from the brain without affecting the supply of blood 
to it by the arteries may cause sleeplessness. Botiehliaiia 
cases of insomnia from excessive mental work there is 
distressing condition that sleep disappears when the 
lies down in bed, although before lying down he felt d 5 
In such a case resting with the head high may produce the 
desired result. Insomnia may also be caused by various 
functional diseases, whereby the amount of blood in the 
brain is increased. Thus in young females d : 
the menstrual functions may cause a hyperesthesia or in- 
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SLEEP. 


creased sensibility to such an extent that the sufferer cannot 
sleep, or, if sleep be obtained, it is so light as to be dispelled 
by weak sensory impressions that would fail to arouse a 
healthy person. Again, an irregular or deficient action of 
the heart may cause wakefulness, especially if associated 
with coldness of the extremities. 


tion of heat to the feet and attention to the digestive organs | 


may produce refreshing sleep. Lastly, the excessive use of 
various drugs, such as alcohol, opium, belladonna, Indian 
hemp, tea, and coffee, may cause sleeplessness. 
cases a moderate dose usually acts as a hypnotic, whilst fre- 
quently repeated doses have the reverse effect. Thus sleep- 
lessness is one of the most distressing symptoms of delirium 


tremens, and it occurs also in those in the habit of indulging | 


in opium, morphia, chloral, or Indian hemp. The general 
correctives of sleeplessness are active work, a moderate 
amountof bodily exercise, freedom from worry and anxiety, 
the use of the warm bath in some cases to allay irritability 
before going to bed, and such a posture in bed as the indi- 
vidual has found in his own case to be favorable. Sometimes 
alight but nutritious meal about an hour before retiring 


may conduce to sleep, butas arule late suppers are unfavor- 


able. The use of drugs should be indulged in only with 
medical advice. Itis not too much tosay that the injudicious 
use of bromide of potassium, chloral, opium, morphia, and 
stimulants by literary persons to procure sleep has often 


In such cases the applica- | 


In these | 


) 


been productive of sad results, such as shattered health, an | 


incurable habit of self-indulgence, and even accidental death 
(see Hammond, On Wakefulness). 

It is a matter of common observation not only that certain 
persons require more sleep than others but 
that they have less power of resisting its onset 
and of awaking. This condition may become 
morbid, constituting a veritable nervous disease, to which 
the name “ maladie du sommeil” or hypnosia may be given. 


Hypnosia. 


It may be described as invincible sleep, and it may continue | 


for weeks and for months, terminating in convulsive seiz- 
ures, and even death. A persistent drooping of the upper 
eyelid has been observed even during waking hours. 
W. Ogle has observed in such cases an engorgement of the 
eervical ganglia of the sympathetic ; but this may have noth- 
ing to dowith the condition. Cases of very prolonged sleep 
are not uncommon, especially amongst hysterical females, 
lasting four, seven, or ten days. On awaking the patient is 
exhausted and pale, with cold extremities, and not unfre- 
quently, after a brief interval of waking, passes off into 
another lethargic sleep. Something similar to this may be 
seen in very aged persons towards the close of life. 

Dreams (cf, DREAM, vol. vii. p. 391 sq.) only occur when 
sleep is light, and they indicate that conscious- 
ness is still continued. The characteristic 
feature of dreaming is that the mind has no 
control over the groups of images that crowd upon it. These 
images are either revivals of old sensory impressions that 
have béen stored up in the brain or they are the result of 
an untrammelled imagination. The will has lost the power 
of direction and control; ideas, often grotesque, always con- 
fused, rise apparently spontaneously, are vivid for an instant, 
and then disappear. Dreaming may be described as a kind 
of physiological delirium. A consideration of the state in- 


Dreaming. 


dicates that the cerebral hemispheres are partially active | 
and that it is the inhibitory power that is deficient (see | 


PuysroLoey, “ Nervous System”). A further explanation 
cannot be given in the present state of our knowledge of 
cerebral physiology, but some of the more evident conditions 
or laws of the dreaming state may be indicated. (1) The 
character of dreams is often determined by a predominant 
thought or train of ideas that has occupied the mind before 
going to sleep. Thus the events of the preceding day may 
produce a particular kind of dream, and not unfrequently 
when a person attempts on waking to unravel his dream he 
may find the connecting thread in an occurrence or in a 
conversation or in the thoughts suggested by a book on the 
previous day. It would thus seem that the memory of recent 
things (and physiologically there must be an organic basis 
for memory) may revivify old and apparently forgotten im- 
ions. (2) In dreaming, the train of thought may be 
influenced by impressions made on the senses of the sleeper, 
sufficiently intense to produce this result, but not intense 
enough to awake him. Thus a sudden sensory impression, 
such as a loud sound, a current of cold air, a restrained 
osition of one of the limbs, a word or sentence uttered by 

a familiar voice, may arouse a dream or turn the disordered 
throng of fancies in a new direction. In some instances, 
the dreamer is peculiarly susceptible to such external im- 
sions, so that the same stimulus will always give rise to 
same kind of dream. (3) It has frequently been ob- 
1 that in dreaming there may be memories of old im- 
scenes, faces, words, that have long since faded 
recollection during waking hours, showing that 
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many impressions that are supposed to be lost are only for- 
gotten and require but the appropriate stimulus to cause 
them to start vividly into mental life. (4) In rare instances 
there may be consecutive thought in dreams, so that the 
dreamer may write verse, frame speeches, or even work out 
mathematical problems. Most persons have had experience 
of this strange kind of power and have regretted, in the 
partially conscious state before awaking, that they could 
not preserve some of the results, feeling assured that the 
sober reality of waking life would dispel the vision. (5) 
Dreams make only a feeble impression on the memory, so 
that on awaking what is at first vivid and distinct fades 
insensibly and rapidly away. This may be accounted for 
by the evanescent character of the mental “stuff” of dreams. 
In the waking state an act of attention is required to fix 
anything in the memory, and, as this is absent in dreaming, 
the impressions do not leave a permanent effect. For this 
reason also in dreams we have no memory of former dreams. 
(6) All have observed that there is no feeling of time or of 
space indreams. We live in anideal world. This probably 
arises from the absence of fixity of thought, so that there is 
no apparent connection between the successive pictures of 
the imagination. (7) In some dreams the activity of the 
cerebrum is such that the train of thoughts prompts to move- 
ment, and the sleeper may be heard muttering in his sleep 
There are grada- 
tions between this condition of a “troubled” dream and 
that of true somnambulism. 

Somnambulism.—Some persons rise during ‘sleep, walk 
about, apparently unconscious of all external 
impressions, aftera time return to bed, and when 
they are awake they have no recollection of any 
of these occurrences, Sometimes the actions 
performed are of a complicated character and bear some re- 
lation to the daily life of the sleeper. Thus a cook has 
been known to rise out of bed, carry a pitcher to a well in 
the garden, fill it, go back to the house, fill various vessels 
carefully and without spilling a drop of water, then return 
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_to bed, and have no recollection of what had transpired. 


Again, somnambulists have been observed to write letters 
or reports, execute drawings, and play upon musical instru- 
ments. Frequently they have gone along dangerous paths, 
executing delicate movements with precision. Four types 
of somnambulist may be noticed,—(1) those who speak with- 
out acting, acommon variety often observed in children and 
not usually considered somnambulistic: (2) those who act 
without speaking, also well known and the most common 
type ; (3) those who both act and speak, more exceptional ; 
and (4) those who both act and speak and who have not 
merely the sense of touch active but also the senses of sight 
and hearing. The fourth class is the most extreme type 
and merges into the physiological condition of mesmerism 
or hypnotism. This peculiar condition has already been 
fully described under animal magnetism (see MAGNETISM, 
ANIMAL), and it is necessary here only to notice it in con- 
nection with the subject of sleep. Many observations in- 
dicate that, at all events in some cases, the somnambulist, 
engaged, for example, in writing, has a mental picture of 
the page before him and of the words he has written. He 
does not see what he really writes. This has been proved 


by causing persons to write on a sheet of paper lying on the 
top of other sheets. After he has been allowed to write a 
few sentences, the sheet was carefully withdrawn and he 
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continued his writing on the next sheet, beginning on the 


new sheet at the corresponding point where he left off on 
the first one. Moreover, the somnambulist, by force of habit, 
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stroked t’s and dotted i’s at the exact places where the t’s 
and i’s would haye been had he written continuously on | 
one sheet, showing that what be was conscious of was not | 
what was before him but the mental picture of what he had 
done. 

The preceding table, modified from two such tables given 
by Ball and Chambord in their exhaustive article “ Som- 
nambulisme,” in the Dictionnaire Encyclopédique des Sciences 
Médicales, shows the relation of the various intermediate 
conditions of sleeping and awaking, and of the dreaming 
and somnambulistic states. The horizontal stroke indi- 
cates the presence of the condition the name of which heads 
the column. 

The somnambulist acts his dream. His condition is that 
of a vivid dream in which the cerebrum is so active as to 
influence centres usually concerned in yoluntary move- 
ments. Under the dominant idea he executes the move- 
ments that this idea would naturally excite in the waking 
state. Many of his movements are in a sense purposive ; 
his eyes may be shut, so that the movements are executed 
in the dark, or the eyes may be open so that there is a pic- 
ture on the retina that may awaken no consciousness, and 
yet may, by reflex mechanisms, be the starting point of 
definite and deliberate movements. In many cases he does 
not hear, the auditory centres not responding; but in others 
suggestive words may alter the current of his dream and 
lead him to perform other actions than what he intended to 
do. On awaking, there is either no memory of what has 
taken place, or the dim recollection of a fading dream. 

It is important to notice that there is scarcely any action 
of which a somnambulist may not be capable, and immoral 
acts from which the individual would shrink in waking 
hours may be performed with indifference. Considering 
the abrogation of self-control peculiar to the physiological 
condition, it is evident that no moral responsibility can be 
attached to such actions. In cases where somnambulistic 
propensities place a person in danger, an endeavor should 
be made to induce him to return to bed without awaking 
him; asa rude awakening may produce a serious shock to 
the nervous system. Inquiry should then be made into the 
exciting cause of the somnambulistic dream, such as a par- 
ticular train of thought, over-excitement, the reading of 
special books, the recollection of an accident or of a crisis 
in the person’s history, with the view of removing the 
cause if possible. It should never be forgotten that som- 
nambulism, like chorea, hysteria, and epilepsy, is the ex- 
pression of a general morbid predisposition, an indication 
of a nervous diathesis, requiring careful treatment so as to 
avoid more dangerous maladies. 


See article, “Sommeil,” in the Dictionnaire Encyclopédique des 
Sciences Médicales, where a full bibliography is given, and where 
also there is an account of the medico-legal questions connected 
with sleep and somnambulism; Macnish, Physiology of Sleep ; 
Durham, “On the Physiology of Sleep,” in Gay’s Hospital Reports, 
1860; Kohlschiitter, ‘Die Mekanik des Schlafes,” in Z. f. ration. 
Med., vol. xxxiii., 1869; Pfliger, *‘ Theorie des Schlafes,” in Pflii- 
gers Archiv, vol. x., 1875 ; Mosso, Ueber den Kreislauf des Blutes im 
menschlichen Gehirn, Leipsic, 1881, As to somnambulism, see the 
article on the subject, in the Dictionnaire, both for full details and 
a copious bibliography. (JG. M.) 
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SLEIDANUS, Joun (c. 1506-1556), the annalist 
of the Reformation, was born at Schleiden (now a 
‘small village in the Oleffthal, about 42 miles southwest 
of Cologne) in 1506 or 1508. Passing from the village 
school, he studied at Liége, Cologne (?), Louvain 
(where he became tutor to the son of Count Mander- 
scheid of Schleiden), Paris, and Orleans (where he 
studied law). In 1536 he became secretary to Cardi- 
nal du Bellay, minister of Francis I., and spent five 
years with him and with his brother, Cardinal Guil- 
laume du Bellay. The Cardinals Du Bellay belonged to 
that party among the French nobility who desired on 
political grounds an alliance between the German Prot- 
estants and Francis against the emperor Charles V., 
and who employed the leaders of the Berane citizens 
as intermediaries. Sleidanus, whilst among the human- 
ists of Liége, had adopted Protestant opinions, had 
learned to distrust the anita policy of Charles V., 
and was himself a strong supporter on religious and po- 
litical grounds of the plans of the brothers Du Bellay. 
Their confidence in him was such that he was sent 
(1540) to watch the conduet of the French ambassador 


at Hagenau, and this brought him into personal rela- 
tion with the German Protestant leaders. Next year 
Du Bellay sent him to confer with the heads of the 
Schmalkaldic League, when he found his patron’s ideas | 
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unacceptable. Philip of Hesse and the elector of Sax- 
ony would make no alliance with a foreign power 
against the emperor, and distrusted Francis personally 
because of his persecution of French Protestants. It 
is possible that this news made Du Bellay feel that 
he had no further need for his secretary, for we find 


'Sleidanus leading a wandering life for two years, and 


finally making Strasburg his home, although he still 


kept up a political correspondence with France. Slei- 
'danus had been accustomed to copy all documents 


bearing upon the Reformation to which he had access, 
and Bucer, who had seen his collection, proposed to 
Philip of Hesse to appoint him historian of the Refor- 
mation, giving him a salary and access to all necessary 
documents. After some delay the heads of the Schmal- 
kaldic League agreed to Bucer’s proposal, and Slei- 
danus began his great work and finished the first 
In that year he was again recalled 
to diplomacy, and went to England in a French em- 
bassy to Henry VIII. While there he diligently col- 
lected materials for his history. On his return to 
Strasburg he was sent by that city as one of its rep- 
resentatives to the diets of Frankfort and Worms ; 
and thence he proceeded to Marburg to explore the 
archives of Philip of Hesse. The Schmalkald War 
interfered with this work, and also prevented the pay- 
ment of Sleidanus, who in his difficulties applied to 
England for aid, and at Cranmer’s intercession received 
a yearly pension (not long continued) from Edward VI. 
Tn 1551 Sisiduain went to the council of Trent as rep- 
resentative from Strasburg, charged also with full 

owers to act for the imperial cities, Esslingen, Ravens- 

urg, Reutlingen, Biberach, and Lindau. On his 
return his friends got him appointed professor of law 
in Strasburg, and he was once more able to give his 
whole attention to his great work, which he finished’ 
for the press in 1554. But want of money, the death 
of his wife—whom he had married in 1546 on his re- 
turn from the diet of Frankfort—and other misfor- 
tunes, compelled him to delay printing. The book at 
length appeared,— Commentariorum de statu religionis 
et reipublicee, Carolo V. Cesare, Libri XX VI. (trans- 
lated into English by John Daws in 1560 and by G. 
Bohum in 1689). But the troubles of Sleidanus were 
not ended. The work was too impartial to please any 
one, and even the gentle Melanchthon was unable to 
praise it. It remains, notwithstanding, the most val- 
uable contemporary history of the times of the Refor- 
mation, and contains the largest collection of important 
documents. The author died at Strasburg in October, 
10H, 28 poverty, and inconsolable since the death of 
his wife. 


See H. Baumgarten, Ueber Sleidanus Leben und Briefwechsel 
(1878), and Sleidans Briefwechsel (1881). 


SLIGO, a maritime county in the northwest of 
Treland, in the province of Connaught, is situated 
between 53° 54” and 54° 28’ N. lat. and between 8° 
10’ and 9° 10% W. long., and is bounded N. by the 
Atlantic, E. by Leitrim, 8.E. by Roscommon, and 8. 
and W. by Mayo. The total area is 451,129 acres, or 
nearly 705 square miles. Its atest length from 
north to south, between Mullaghmore Head and 
Lough Gara, is 38 miles and its greatest breadth from 
east to west is 41. 

The coast-line is very irregular and in some places 
rises into grand escarpments and terraces. The prin- 
cipal inlets are Killala Bay and Sligo Bay, the latter 
subdivided into Brown Bay, Drumcliffe Bay, and Bal- 
lysadare Bay. Near the coast are the islets of Inish- 
murray, Coney, and Oyster. Though Sligo cannot be 
compared for sopnety oe the pipe parts of ) 
it is in many places charmingly picturesque, 
well wooded and possessing several ‘ine elas 
rivers, as well as some ranges of hills which from , 
situation and grouping have a very striking effect. In 
the north are the limestone elevations of nbulbin 
(1722 feet) and Knocknarea (1078), contrasting finel; 
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with the adjacent rugged gneiss mountains, among | 


which are King’s Mountain (1965 feet) and Gullogher- 
boy (1430). In the west are the ranges of the Slieve 
Gamph and Ox Mountains, 1300 and 1600 feet re- 
spectively. 
high) separate Sligo from Roscommon. ‘he principal 


rivers are the Moy, forming for a part of its course | 
southwestwards | 


the boundary with Mayo, and flowin 


and then northwards into Killala Bay; the Easky, 


flowing northwards from Lough Easky; the Ballysa- 
dare, with its branches the Owenmore, Owenbeg, and | 


Arrow or Unshin ; and the Garvogue, flowing from 
Lough Gill. Except the finely situated Lough Gill 
(3130 acres) extending into Leitrim, Lough Arrow 
(3010), and Lough Gara (3683), none of the lakes 
have so large an area as 400 acres. 


The Carboniferous Mountain Limestone forms the basis 
of a great part of the county, and includes the Lower 
Limestone calp or black shale series and the Upper Lime- 
stone, which rises occasionally into a lofty tableland. 
There is a small tract of Yellow Limestone in the extreme | 
north, as also on the north and northeast of Lough Gara, | 
whence it extends into Mayo. The Old Red Sandstone ap- | 
pears in two masses near Lough Arrow. A small tract of | 
granite enters the county on the southwest, coming from 
between Lough Conn and Foxford in Mayo, giving place to 
a broad belt of trap porphyry bounded by a narrow fringe 
of Old Red Sandstone, which stretches in a northeasterly 
direction along the line of the Ox Mountains to Ballysadare | 
Bay. Iron is abundant, especially in the neighborhood of | 
the Ox Mountains, but from want of fuel is not worked. | 
Pure copper is found in the beds of some of the rivers, and | 
sulphate of copper and iron pyrites occur in some places. | 

Agriculture.—There is considerable variety both in the 
character of the soil and in the agricultural advancement | 
in different parts of the county. In some parts it is a light 
sandy loam resting on a freestone bottom, and in the lower 
districts a rich and deep mould prevails resting on a sub- 
stratum of limestone. Owing to the moistness of the 
climate cattle feeding is found to be the most remunerative 
method of farming. Out of a total of 451,429 acres 231,- 
753 or 51.3 per cent. in 1884 were under grass, 86,365 under 
crops, 38,431 bog and marsh, 70,599 barren mountain land, 
7577 woods and plantations, and 417 fallow, the remaining 
15,987 acres being under water, roads, fences, etc. The 
total number of holdings was 15,352, there being 752 under 
1 acre, 1443 between 1 and 5 acres each in extent, 5834 be- 
tween 5 and 15, 4592 between 15 and 30, 1520 between 30 
and 50, and 1211 of 100 acres and upwards. The total area 
under corn crops in 1884 was 24,324 acres, while in 1875 it 
was 30,810; under green crops 25,897, in 1875 30,491: under 
meadow and cloyer 36,120, in 1875 32,396; and under flax 
24, in 1875 175,—the total area under tillage having de- 
creased between 1875 and 1884 from 93,872 to 86,365 acres. 
Of the corn crops in 1884 oats occupied 23,055 acres, and 
green crops and potatoes 19,835. The number of horses be- 
tween 1875 and 1884 increased from 7244 to 8292, of asses 
from 7588 to 8471; cattle decreased from 97,658 to 89,458, 
sheep from 65,857 to 64,324; pigs, again, increased from 
19,726 to 26,996, goats from 3081 to 4745, and poultry from 
277,113 to 305,509. According to the landowners’ return 


The Curlew Mountains (nearly 900 feet’ 


jof harbor commissioners. 


Sligo was divided among 856 proprietors, possessing 448,- 
397 acres at an annual value of £210,382 [$1,022,456.52], or 
about 9s. 44d. [$2.28] per acre. The principal proprietors 
were Colonel E. H. Cooper, 34,120 acres; Sir Robert Gore 
Booth, 31,774; Charles W. O'Hara, 21,070; W. R. O. Gore, 
21,019; Owen Wynne, 12,982; Colonel King-Harman, 12,- 
629; Hon. Evelyn Ashley, 12,426; and William Phibbs, 
10,507. 
Manufactures and other Industries.—Coarse woollens and 
linens are manufactured for home consumption, and there 
are tanneries, distilleries, and breweries in the principal 
towns. A considerable general trade is carried on at the 
ports of Ballina (on the Moy) and Sligo. The fisheries on 
the coast are valuable, and there are important salmon fish- 
eries at the mouths of the rivers. 
Administration and Population —The county is divided 
into 6 baronies, and contains 37 parishes and 4 parts of 
. ishes, and 1292 townlands. The county has three poor- 

ane unions—Dromore West, Sligo, and Tobereurry—with 
of the unions of Ballina and Boyle (Roscommon). It 
sin the Connaught circuit, and assizes are held at Sligo 


and quarter sessions at Ballymote, Easky, and Sligo. It is 


in the Dublin military district, and there are barracks at 


For parliamentary representation the county has 
- 1885 formed two divisions (North and South), each 
returning a member, Between 1841 and 1851 the popula- 
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tion decreased from ,180,886 to 128,515 or 29 per cent., and 
by 1881 it had decreased to 111,578 (55,144 males, 56,434 fe- 
males), or 38.3. per cent. since 1841. In 1881 the number of 
persons who could read and write was 52,602, who could 
read only 15,574, who could neither read nor write 43,402, 
There were 2326 who could speak Irish only, while 24,263 
could speak Irish and English. There were 10 superior 
schools with 266 pupils, of whom 142 were Catholics and 
124 Protestants, and 211 primary schools with 13,714 pupils, 
of whom 12,070 were Catholics and 1644 Protestants. The 
principal towns are Sligo (population 10,808 in 1881), Ballina 
(1442 in Sligo and 4318 in Mayo), Ballymote (1145), and 
Tobercurry (1081). 

History and Antiquities—In the time of Ptolemy the dis- 
trict was inhabited by the Nagnatz, the capital Nagnata 
being somewhere near the site of the present town of Sligo. 
Afterwards it was possessed by a branch of the O’Connors, 
called O’Connor Sligo. On the landing of Heury II. it 
gradually fell into the power of the De Burgos. The dis- 
trict formed part of Connaught, which, in the reign of 
Elizabeth, was divided into seven counties. On the lands 
of Carrowmore, between Sligo and Ballysadare, there is a 
remarkable collection of Druidical remains, consisting of 
cairns, a circle, cromlechs, and pillarstones. At Drumceliffe 
is the only round tower now remaining in the county, and 
a beautiful Celtic cross 13 feet in height. The principal 
monastic ruins are the abbey of St. Fechan at Ballysadare, 
with an ancient church displaying some curious architect- 
ure of the 11th or 12th century; the remarkable group of 
buildings on Inishmurray; and the abbey of Sligo, noticed 
under the town below. There are a considerable mumber 
of old castles, but none of special interest. 


SLIGO, the chief town of the above county and an 
important seaport, is finely situated at the mouth of 
the Garvogue, near Lough Gill, 137 miles northwest 
of Dublin by rail. The town is rather irregularly 
built and has a decayed appearance, which somewhat 
belies its actual prosperity. Formerly it was fortified 
by a castle and walls, but of these there are now no 
remains. The abbey, founded in 1252 by Maurice 
Fitzgerald, lord-justice, is one of the finest monastic 
ruins in Ireland. It was partly destroyed by fire in 
1414 and again in 1642. Within recent years measures 
have been taken to preserve it. Three sides of the 
cloister of the quadrangle still remain, and the lofty 
quadrangular tower at the junction of the nave and 
chancel is entire. The eastern window, still very per- 
fect, is of’ the date of the original structure. The 
principal modern buildings are the new Catholic 
cathedral, in the Norman style with a finely sculptured 
doorway, the town-hall (1865-66), the county court- 
house, the custom-house, the lunatic asylum, and the 
barracks. The quays are commodious, and steamers 
ply to and fro between Sligo and Glasgow, Liverpool, 
and Londonderry,—the principal exports being cattle, 
fowls, eggs, and butter, and the imports coal, iron, 
timber, and provisions. The port is under the control 

There is an important 
butter-market, and maize, flour, and corn mills. The 
population in 1861 was 10,693, and in 1881 it was 
10,808. 

A castle was built at Sligo by Maurice Fitzgerald in 1242, 
which in 1270 was taken and destroyed by O’Donuell; in 
1310 it was rebuilt by Richard, earl of Ulster, and was again 
partly destroyed in 1369 and 1394. Early in the reign of 
James I. the town received a market and two annual fairs; © 
in 1613 it was incorporated and received the privileges of a 
borough ; and in 1621 it received a charter of the staple. In 
1641 it was besieged by the Parliamentary forces under Sir 
Charles Coote, but was afterwards evacuated, and occupied 
by the Royalists till the termination of the war. In 1688 it 
declared in favor of James II., and, after being captured by 
the Enniskilleners, was retaken by General Sarsfieid, but 
ultimately surrendered to the earl of Granard. The 
borough was disfranchised in 1870, 


SLIVEN, Strvno, Serimnta, IsLEMNIYE or Isit- 
MYE, an important town of Kast Roumelia, situated 
at the southern base of the Balkans, 750 feet above 
the sea, where several mountain streams flow south to 
the Tunja, a tributary of the Maritza. The luxuriant 
foliage of its trees and the general picturesqueness of 
its appearance = in effect by the contrast which 
they present with the bare gneiss and porphyry sum- 
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mits that rise immediately to the north. On the south 
it is surrounded by orchards, gardens and extensive 
mulberry plantations. Besides a large number of 
mosques, the public buildings comprise a synagogue 
and four Christian churches ; but there is nothing of 
much architectural interest in the town. A Govern- 
ment factory for the manufacture of military clothing 
was established in 1834; there is a good silk industry; 
and Sliven red wine is famous. The population 
(Turks, Bulgarians, Armenians, Greeks, Jews, and 
Gypsies) was 22,000 in 1872. 


Sliven, the Stlifanos of the Byzantine writers, owes a 
good deal of its importance to its strategical position on one 
of the trans-Balkan highways to Adrianople and the south. 
In early times, when it was a subject of dispute between 
Byzantium and Bulgaria, it generally followed the fate of 
Aidos and Mesembria (Misivri). After its capture by the 
Turks (1388) it was one of the “ voinik ” towns which re- 
mained exempt from taxes and were allowed to elect their 
own voivode; but those privileges were lost in the 16th 
century. On 12th August, 1829, Sliven was occupied by the 
Russian army under Riidiger and Gortchakoff. 


SLOANE, Str Hans (1660-1753), a celebrated col- 
lector and successful physician, was_born on 16th 
April, 1660, at Killileagh in county Down, Ireland, 
where his father had settled at the head of a Scotch 
colony sent over by James I. He had asa youth a 
strong turn for collecting objects of natural history and 
other curiosities. This led him to the study of medi- 
cine, which he went to London to pursue, directing 
his attention assiduously to botany, materia medica 
and pharmacy. His collecting propensities made him 
useful to the more philosophically minded Ray and 
Boyle, and procured him their patronage. After four 
years in London he travelled through France, spend- 
ing some time at Paris and Montpellier, and taking his 
M.D. degree at the university of Orange. He re- 
turned to London with a considerable collection of 
plants and other curiosities, of which the former were 
sent to Ray and utilized by him for his History of 
Plants. Sloane was quickly elected into the Royal 
Society, and at the same time he had the good fortune 
to attract the notice of Sydenham, who took a fancy 
to him and gave him valuable introductions to practice. 
In 1687 he became fellow of the College of Physicians, 
and took the opportunity of proceeding to Jamaica the 
same year as pach ae in the suite of the duke of Al- 
bemarle. The duke died soon after landing, and 
Sloane’s visit lasted only fifteen months; but during 
that time he got together about 800 new species of 
plants, the island being at the time virgin ground to 
the botanist. Of these he published an elaborate cata- 
logue in Latin; and at a later date (1707-25) he made 


the experiences of his visit the subject of two sumptu-_ 


ous folio yolumes. His merits as a collector were suf- 
ficient to give him a high place in the scientific circles 
of the time. He became secretary to the Royal Society 
in 1693, and edited its 7ransactions for twenty years. 
His practice asa physician among the upper classes was 
large and lucrative; he is said to have inspired the 
members of the court and aristocracy with the 
‘‘ sreatest confidence in his prescriptions.”” In the 
pamphlets written concerning Dr. Cockburn’s sale of 
a secret remedy for dysentery and other fluxes, it was 
stated for the defence that Sloane himself did not dis- 
dain the same kind of professional conduct; and there 
is some color given to that charge by the fact that his 
only medical piece, an Account of a Medicine for Sore- 
ness, Weakness and other Distempers of the Eyes (Lon- 
don, 1745) was not given to the world until its author 
was in his eighty-fifth year, and had retired from 
practice. 

On the accession of George I. Sloane was made phy- 
sician-general to the army, and in 1716 was created a 
baronet, being the first medical practitioner to receive 
an hereditary title. In 1719 he became president of 
the College of Physicians, and held the office sixteen 
years. In 1727 he succeeded Sir Isaac Newton in the 
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| presidential chair of the Royal Society; he retired 
‘from it at the age of eighty, ‘‘ much against the in- 
clination of that respectable body, who chose Martin 
Folkes to succeed his, and in a public assembly 
thanked him for the great and eminent services which 
‘he had rendered them.’’ Sloane’s memory survives 
more by his judicious investments than by anything 
that he contributed to the subject-matter of natural 
science or even of his own profession; his name is 
absolutely unknown in the history of medicine, and his 
services to botany were such as, in the nature of things, 
would be soon forgotten. But his purchase of the 
manor of Chelsea has perpetuated his memory in the 
name of a “* place,”’ a street, and a square. is great 
' stroke as a collector was to acquire (by bequest, condi- 
tional on paying off certain debts) in 1701 the cabinet 
‘of William Courten, who had made collecting the 
| business of his life. When Sloane retired from active 
'work in 1741 his library and cabinet of curiosities, 
which he took with him from Bloomsbury to his house 
in Chelsea, had grown to be very extensive and of 
unique value. On his death on 11th January, 1753, 
he bequeathed his books, manuscripts, prints, draw- 
ings, pictures, medals, coins, seals, cameos, and other 
| curiosities to the nation, on condition that parliament 
should pay to his executors £20,000 [$97,200], which 
was a good deal less than the value of the collection. 
The bequest was accepted on those terms by an Act 

assed the same year, and the collection, together with 

eorge II.’s royal library, ete., was opened to the 
public at Bloomsbury as Re British Museum in 1759. 
Among his other acts of benevolence or munificence 
may be mentioned his gift to the Apothecaries’ Com- 
pany of the freehold of the botanical or physic garden, 
which they had rented from the Chelsea estate since 
1673, also his help in starting the foundling hospital. 
Sloane is described as having been a tee § consider- 
able presence and of courtly address. 


See Weld, History of the Royal Society, i. 450 (London, 
'1848); and Munk, Roll of the College of Physicians, 2d ed., 
_i. 466 (London, 1878). 


SLODTZ. René Micuen or Micuen ANGE (1715- 
1764), French sculptor, was born at Paris on 29th Sep- 
tember, 1715. He passed seventeen years of his life 
at Rome, where he was chosen to execute a statue of 
St. Bruno, one of the best modern works of the class 
in St. Peter’s. He was also the sculptor of the tomb 
of Marquis Capponi in St. John of the Florentines. 
Other works of his are to be seen at the church of St. 
Louis of France and at Santa Maria della Scala. After 
his return to France, Slodtz, in conjunction with his 
brothers Sebastian and Paul, produced many decorative 
works in the churches of Paris, and, though much has 
been destroyed, his most considerable achievement— 
the tomb of Languet de Gergy in St. Sulpice—exists 
at ne present day. He died at Paris on 26th October, 
1764. 


Slodtz had been, like his brothers, a member of the 
Academy of Painting and Sculpture, and many particulars 
of his life are preserved in a memoir written by Cochin, 
and also in a letter from the same to the Gazette Littéraire, 
which was reproduced by Castilhon in the Nécrologe of 1766. 
| Slodtz’s father (1655-1726) was also a sculptor, born at Ant- 
werp; he became a pupil of Girardon and worked mostly 
under him at Versailles and the Tuileries. 


See C. N. Cochin, Mém. inéd., Paris, 1881; Barbet de Jouy, Sculp- 
ture moderne du Louvre, Paris, 1856; Dussieux, Artistes Frangais @ 
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U Etranger, Paris, 1852. 


SELONIM, a district town of Russia, in the govern- 
ment of Grodno, 105 miles southeast of Gr and 
20 from, the railway from Moscow to Warsaw, on the 
high craggy banks of the Schara. It derives its im- 
portance from this river, which is navigable and enters 
the system of the Oginski Canal connecting the Ni 
'men with the Dnieper. Corn, tar, and ¢ 


timber are exported annually to a large ner wh 


in 1882 reached the value of £20,700 [$100, 
population was 21,110 in 1883. 
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Stonim is a very old town, being mentioned in 1040, when 
Yaroslaff defeated the Lithuanians in its neighborhood and 
compelled them to acknowledge his rule. In 1241 the 
Mongols, under Batyi, pillaged it and burned its wooden 
fort. Owing to its position between Galician Russia and 
Lithuania, it often changed hands until it was conquered 
by the Lithuanians in the 14th century. From 1631 to 
1685 it was the seat of the Lithuanian seim and became a 
flourishing city. In the 18th century, under the hetman 
Oginski, a canal was dug to connect the Schara with the 


Dnieper. Oginski embellished the city and founded there 
a printing-office. Russia annexed the town in 1795. 
SLOTH. The general characters by which the 


family Bradypodide are distinguished from the rest 
of the order Edentata have been given in the article 
MAMMALIA (vol. xv. p. 387). The sloths, as the 
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Two-toed sloth (Cholepus hoffmanni). 


animals of this family are called on account of the 
habitual sluggishness of their movements, are the 
most strictly arboreal of all mammals, living entirely 
among the branches of trees, usually hanging under 
them, with their backs downwards, and clinging to 
them with the simple hook-like organs to which the 
terminations of all their limbs are reduced. When 
they are obliged from any cause to descend to the 
ground, which they rarely, if ever, do voluntarily, 
their limbs, owing to their unequal length and the 
peculiar conformation of the feet—which allows the 
animals to rest only on the outer edge—are most in- 
efficient for terrestrial progression, and the sloths 
crawl along a level surface with considerable difficulty. 
Though generally slow and inactive, even when in their 
natural haunts, they can on occasions travel with con- 
siderable rapidity along the branches, and, as they do 
not leap, like most other arboreal creatures, they avail 
themselves of the swaying of the boughs by the wind 
to pass from tree to tree. They feed entirely on 
leaves and young shoots and fruits, which they gather 
in their mouth, the fore-limbs aiding in dragging 
boughs within reach, but not being used as hands, as 
they are by monkeys, squirrels, etc. When sleeping 
they roll Niaaselrts up in a ball, and, owing to the 

shaggy character of their hair, are very incon- 
spicuous among the mosses and lichens with which 
the trees of their native forests abound; and the con- 
cealment thus afforded is heightened in some species 
by the peculiar greenish tint of the outer covering,— 
very uncommon in mammals. This is not due to the 
color of the hair itself, but to the presence upon its 
surface of an alga, the lodgment of which is facilitated 
by the fluted or rough surface of the exterior of the 
hair, and the growth of which is promoted by the 
dampness of the atmosphere in the gloomy tropical 
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forests, as it soon disappears from the hair of animals 
kept in captivity in England. Sloths are nocturnal, 
silent, inoffensive, and solitary animals, and produce 
usually but one young at birth. They appear to show 
an almost reptilian tenacity of life, surviving the most 
severe injuries and large doses of poisons, and exhibit- 
ing longer persistence of irritability of muscular tissue 
after death than other mammals. 


The sloths were all included in the Linnean genus Brady- 
pus, but Lliger very properly separated the species with but 
two claws on the fore-feet, under the name of Cholepus, 
leaving Bradypus for those with three. 

Genus Bradypus.—Three-toed sloths. Teeth usually } on 
each side; no tooth projecting greatly beyond the others; 
the first in the upper jaw much smaller than any of the 
others; the first in the lower jaw broad and com- 
pressed; the grinding surfaces of all much cupped. 
Vertebre : C9, D and L 20 (of which 15 to 17 bear ribs), 
$6, C11. All the known species present the remark- 
able peculiarity of possessing nine cervical vertebra, 
i.e., nine vertebre in front of the one which bears the 
first thoracic rib (or first rib connected with the ster- 
num, and corresponding in its general relations with 
the first rib of other mammals); but the ninth, and 
sometimes the eighth, bears a pair of short movable 
ribs. The arms or fore-limbs are considerably longer 
than the hind legs. The bones of the fore-arm are 
complete, free, and capable of pronation and supina- 
tion. The hand is long, very narrow, habitually curved, 
and terminates in three pointed curved claws, in 
close apposition with each other; they are, in fact, 
incapable of being divaricated, so that the hand is 
reduced to the condition of a triple hook, fit only for 
the function of suspension from the boughs of trees. 
The foot closely resembles the hand in its general 
structure and mode of use. The sole is habitually 
turned inwards and cannot be applied to the ground 
in walking. The tongue is short and soft, and the 
stomach large and complex, bearing some resemblance 
to that of the ruminating animals. The windpipe or 
trachea has the remarkable peculiarity among mam- 
mals—not unfrequent among birds and reptiles—of 
being folded on itself before it reaches the lungs. The 
mamme are two and pectoral in position. 

“ Ai” isthe common name given in books to the three- 
toedsloths. They wereall comprised by Linneus under 
the species Bradypus tridactylus. More recently Dr. Gray 
has described as many as eleven, ranged in two genera, 
Bradypus and Arctopithecus ; but the distinctions which he 
assigns both to species and to genera do not bear close ex- 
amination. Some are covered uniformly with a gray or 
grayish-brown coat; others have a dark collar of elongated 
hairs around the shoulders (B. torquatus); some have the 
hair of the face very much shorter than that of the rest of 
the head and neck; and others have a remarkable-looking 
patch of soft short hair on the back between the shoulders, 
consisting when best marked of a median stripe of glossy 
black, bordered on each side by bright orange, yellow, or 
white. There are also structural differences in the skulls, 
as in the amount of inflation of the pterygoid bones, which 
indicate real differences of species; but the materials in our 
museums are not yet sufficient to correlate these with ex- 
ternal characters and geographical distribution. The habits 
of all are apparently alike. They are natives of Guiana, 
Brazil, and Peru, and one if not two species (B. infuscatus 
and B. castaneiceps) extend north of the Isthmus of Panama 
as far as Nicaragua. Of the former of these Dr. Seeman 
says that, though generally silent, a specimen in captivity 
uttered a shrill sound like a monkey when forcibly pulled 
away from the tree to which it was holding. 

Genus Cholepus.—Teeth }; the most anterior in both 
jaws separated by an interval from the others, very large, 
caniniform, wearing toa sharp, bevelled edge against the 
opposing tooth, the upper shutting in front of the lower 
when the mouth is closed, unlike the true canines of hetero- 
dont mammals. Vertebre: C 6 or 7, D 23-24, L 3,8 7-8, 
C 4-6. One species (C. didactylus) has the ordinary number 
of vertebree in the neck; but an otherwise closely allied 
form (C. hoffmanni) has but six. The tail is very rundimen- 
tary. The hand generally resembles that of Bradypus ; but 
there are only two functional digits, with claws,— those 
answering to the second and third of the typical pentadac- 
tyle manus. The structure of the hind limb generally re- 
sembles that of Bradypus, the appellation “ two-toed” refer- 
ring only to the anterior limb, for in the foot the three 
middle toes are functionally developed and of nearly equal 


1 Godman and Salvin’s Biologia Centrali-Americana, p. 184. 
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size. (. didactylus, which has been longest known, is com- 
monly called by the native name of Unau. It inhabits the 
forests of Brazil. ©. hoffmanni has a more northern geo- 


graphical range, extending from Ecuador through Panama | 


to Costa Rica. Its voice, which is seldom heard, is like the 


bleat of a sheep, and if the animal is seized it snorts vio- | , ‘ c eC i i 
hood other diseases, since no precise distinction ap- 


lently. Both species are very variable in external colora- 
tion. (W. H. F.) 

SLOUGH, an urban sanitary district of Bucking- 
hamshire, England, is situated on the Great Western 
Railway, 184 miles west of London and 2 north of 
Windsor. Within recent years it has largely increased, 
and it contains a number of good shops and villas. It 
is supplied with water from artesian wells. The parish 
church of St. Mary, erected 1837, has been recently 
enlarged. Among other public buildings are the 
British orphan asylum, the Eton union workhouse, 
and the reading-room and literary institute. Sir Wil- 
liam Herschel, the astronomer, resided at Slough, and 
there constructed his telescope. The population of 
the urban sanitary district, which embraces oer of 
the parishes of Stoke Poges and Upton-cum-Chalvey, 
in 1871 was 4509, and in 1881 (area, 401 acres) it was 
5095. 

SLOVAKS. See Stavs. 

SLOVENES. See Sravs. 

SLUG. See SNaIt. 

SLUTSK, a district town of Russia, in the govern- 
ment of Minsk, situated on the Stutcha river (tribu- 
tary of the Pripet), 123 miles south of Minsk. This 
old town is mentioned in the 12th century as a de- 
pendency of Kieff, and, like other towns of the region, 
was devastated by the Tatars, and later suffered in the 
wars between Russia and Poland. It is now merely a 
large village, whose inhabitants are chiefly engaged in 
agriculture, with a little trade in corn, timber, and 
wooden wares. The immense marshy and woody 
tracts of the Polyesie (see MINSK) surround it on all 
sides, the Stutcha being its chief means of communica- 
tion. Its population remains almost stationary and 
was 19,000 in 1883. 

SMALLPOX, or Varroua (varus, ‘‘a pimple’’), 
an acute infectious disease characterized by fever and 
by the appearance on the surface of the body of an 
eruption, which, after passing through various stages, 
dries up, leaving more or less distinct cicatrices. Few 
diseases have been so destructive to human life as 
smallpox, and it has ever been regarded with horror 
alike from its fatality, its loathsome accompaniments 
and disfiguring effects, and from the fact that no age 
and condition of life are exempt from liability to its 
occurrence. Although in most civilized countries its 
ravages have been greatly limited by the protection 
afforded by vaccination, yet epidemic outbreaks are 
far from uncommon, affecting especially those who are 
unprotected, or whose protection has become weakened 
by lapse of time. 

Much obscurity surrounds the early history of small- 
pox. It appears to have been imported into Europe 
from Asia, where it had been known and recognized 
from remote antiquity. The earliest accounts of its 
existence reach back to the middle and end of the 6th 
century, when it was described by Procopius and 
Gregory of Tours as occurring in epidemic form in 
Arabia, Egypt, and the south of Europe. In one of 
the narratives of the expedition of the Abyssinians 
against Mecea (ec. 550) the usual miraculous details are 
combined with a notice of smallpox breaking out 
among the invaders.’ Not a few authorities, however, 
regard these accounts as referring not to smallpox but 
to plague. The most reliable statements as to the 
early existence of the disease are found in Rhazes (see 
vol. xy. p. 815), by whom its symptoms were clearly 
joni its pathology explained by a humoral or 
fermentation theory, and directions given for its treat- 


1 See Noldeke, Geschichte der Perser ... aus Tabari (Leyden, 
1879), p. 218. Ndldeke thinks that this notice may be taken from 
genuine historical tradition, and seems to find an allusion to it in 
an old poem. 
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ment. During the period of the crusades smallpox 
appears to have spread extensively through Europe, 
and hospitals for its treatment were erected in many 
countries. But at this period and for centuries after- 
wards the references to the subject include in all likeli- 


pears to have been made between the different forms 
of eruptive fever until a comparatively recent date. 
Smallpox was known in England as early as the 13th 
century, and had probably existed there before. It 
appears to have been introduced into America shortly 
after the discovery of that continent, and there, as in 
Europe and throughout the known world, destructive 
epidemics were of frequent occurrence during succeed- 
ing centuries. 

The only known factor in the origin of smallpox is 
contagion,—this malady being probably the 
most contagious of all diseases. Its out- 
break in epidemic form in a locality may 
frequently be traced to the introduction of a single 
case from a distance. The most direct means of com- 
municating smallpox is inoculation (see below). By 
far the most common cause of conyeyance of the dis- 
ease, however, is contact with the persons or the im- 
mediate surroundings of those already affected. The 
atmosphere around a smallpox patient is charged 
with the ab a of the disease, which likewise cling 
tenaciously to clothing, furniture, ete. The disease is 
probably communicable from its earliest manifestations 
onwards to its close, but it is generally held that the 
most infectious period extends from the appearance 
of the eruption till the drying up of the pustules. 
Smallpox may also readily be communicated by the 
bodies of those who have died from its effects. No 
age is exempt from susceptibility to smallpox. In- 
fants are occasionally born with the eruption or its 
marks upon their bodies, proving that they had under- 
gone the disease zn utero. Dark-skinned races are 
said to suffer more readily and severely than whites, 
One attack of smallpox as a rule confers immunity 
from any recurrence, but there are numerous excep- 
tions to this rule. Over-crowding and all insanitary 
surroundings favor the spread of smallpox where it 
has broken out; but thé most influential condition of 
all is the amount of protection afforded to a community 
by previous attacks and, especially in the present day 
by vaccination. Such protection, although for a time 
most effectual, tends to become exhausted, unless re- 
newed. Hence in a large population there is always 
likely to be an increasing number of individuals who 
have become susceptible to smallpox. This probably 
explains its occasional and even apparently periodic 
epidemic outbreaks in large centres, and the well- 
known fact that the most severe cases occur at the com- 
mencement,—those ‘least protected being necessarily 
more liable to be first and most seriously attacked. 

While the symptoms of smallpox are essentially 
the same in character in all cases, they are Biasttome 
variously modified according to the form : 
which the disease may assume, there being certain 
well-marked varieties of this as of most other infec- 
tious maladies. The following description applies to 
an average case. After the reception into the system 
of the smallpox contagion the onset of the symptoms 
is preceded by a period of incubation, during which 
the patient may or may not complain. This peri 
is believed to-be from about ten to fourteen days. In 
cases of direct inoculation of the virus it is consider- 
ably shorter. The invasion of the symptoms is sudden 
and severe, in the form of a rigor followed by fever 
(the primary fever), in which the temperature rises to 
103° to 104° Fahr. or higher notwithstanding that per- 
spiration may be going on. A quick pulse is ae, 
together with thirst and constipation, while a 
headache accompanied with vomiting and Bay in 
back is among the most characteristic of the initial 
symptoms. Occasionally the disease is ushered in by 
convulsions. Some authorities hold that the more 
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violent the invasion the more severe the attack is likely | 


to prove. These symptoms continue with greater or 
less intensity throughout two entire days, and during 
their course there may occasionally be noticed on va- 
rious parts of the body, especially on the lower 


art 
of the abdomen and inner sides of the thighs, a diffuse 


redness accompanied by slight spots of extravasation | 


(petechice), the appearance somewhat resembling that 
of scarlet fever. These ‘‘ prodromal rashes,’’ as they 
are termed, appear to be more frequent in some epi- 
demics than in others, and they do not seem to have 
any special significance. They are probably more fre- 
quently seen in cases of the mildest form of smallpox 
(varioloid), referred to below. On the third day the 
characteristic eruption begins to make its appearance. 
It is almost always first seen on the face, particularly 
about the forehead and roots of the hair, in the form 
of a general redness; but upon this surface there may 
be felt by the finger numerous elevated points more or 
less thickly set together. The eruption, which is ac- 
companied by heat and itching, spreads over the face, 
trunk, and extremities in the course of a few hours,— 
continuing, however, to come out more abundantly 
for one or two days. It is always most marked on the 
exposed parts; but in such a case as that now de- 
seribed the individual ‘‘ pocks’’ are separated from 
each other (discrete). On the second or third day 
after its appearance the eruption undergoes a change, 
—the pocks becoming vesicles filled with a clear fluid. 
These vesicles attain to about the size of a pea, and in 
their centre there is a slight depression, giving the 
characteristic umbilicated appearance to the pock. 
The clear contents of these vesicles gradually become 
turbid, and by the eighth or ninth day they are 
changed into pustules containing yellow matter, while 
at the same time they increase still further in size and 
lose the central depression. Accompanying this change 
there are great surrounding inflammation and swelling 
of the skin, which, where the eruption is thickly set, 
produce much disfigurement and render the features 
unrecognizable, while the affected parts emit an offen- 
sive odor, particularly if, as often happens, the pus- 
tules break. The eruption is present not only on the 
skin but on mucous membranes, that of the mouth 
and throat being affected at an early period ; and the 
swelling produced here is not only a source of great 
levanfort but even of danger from the obstruction 
thus occasioned in the upper portion of the air-pas- 
sages. The voice is hoarse and a copious flow of saliva 
comes from the mouth. The mucous membrane of 
the nostrils is similarly affected, while that of the eyes 
may also be involved, to the danger of permanent im- 
pairment of sight. The febrile symptoms which 
ushered in the disease undergo marked abatement on 
the appearance of the eruption on the third day, but 
on the eighth or ninth, when the vesicles become con- 
verted into pustules, there is a return of the fever 

ry or suppurative fever), often to a severe ex- 
tent, and not unfrequently accompanied by prominent 
nervous phenomena, such as great restlessness, de- 
lirium, or coma. On the eleventh or twelfth day the 
pustules show oe of drying up (desiccation), and 
along with this the febrile symptoms decline. Great 
itching of the skin attends this stage. The scabs pro- 
duced by the dried pustules gradually fall off and a 
Seadaihi-brown spot remains, which, according to the 
depth of skin involved in the disease, leaves a per- 
manent white depressed scar,—this *‘ pitting’’ so 
characteristic of smallpox being specially marked on 
the face, Convalescence in this form of the disease is 


asa rule uninterrupted. 


There are certain varieties of smallpox depending 
Varieties upon the form it assumes or the intensity 
bo? * of the symptoms. Confluent smallpox (va- 
riola confluens), while essentially the same in. its 
‘ characters as the form already described, differs 
it in the much greater severity of all the symp- 
even from the onset, and particularly in regard 
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to the eruption, which, instead of showing itself in 
isolated pocks, appears in large patches run together, 
giving a blistered aspect to the affected skin. This 
confluent condition is almost entirely confined to the 


| face, and produces shocking disfigurement, while sub- 


sequently deep scars remain and the hair may be lost. 
The mucous membranes suffer in a similar degree of 
severity, and dangerous complications may arise from 
the presence of the disease in the mouth, throat, and 
eyes. Both the primary and secondary fevers are ex- 
tremely severe. ‘The mortality is very high, and it is 
generally estimated that at least 50 per cent. of such 
cases prove fatal, either from the violence of the dis- 
ease or from one or other of the numerous compli- 
cations which are specially apt to attend upon it. 
Convalescence is apt to be slow and interrupted. 
Another variety is that in which the eruption assumes 
the hemorrhagic form owing to bleeding taking place 
into the pocks after their formation. ‘This is apt to 

e accompanied with hemorrhages from various mu- 
cous surfaces (particularly in the cases of females), 
occasionally to a dangerous degree and with symptoms 
of great prostration. Many of such cases prove fatal. 
A still more serious form is that termed malignant 
smallpox, in which, as in the malignant forms of 
other infectious diseases (see MEASLES and ScARLET 
Fever), the patient is from the onset overwhelmed 
with the poison and quickly succumbs,—the rash 
scarcely, if at all, appearing or showing the hemor- 
rhagie or purpurice character. Such cases are, how- 
ever, comparatively rare. The term varioloid or 
modified smallpox is applied to cases occurring in 
persons constitutionally but little susceptible to the 
disease, or in whom the protective influence of vacci- 
nation or a previous attack of smallpox still to some 
extent exists. Cases of this mild kind are of very 
common occurrence where vaccination has been sys- 
tematically carried out. As compared with an average 
case of the unmodified disease as above described, this 
form is very marked, the differences extending to all 
the phenomena of the disease. (1) As regards its. 
onset, the initial fever is much milder and the pre- 
monitory symptoms altogether less in severity. (2) 
As regards the eruption, the number of pocks is 
smaller, often only a few and mostly upon the body. 
They not unfrequently abort before reaching the stage 
of suppuration ; but should they proceed to this stage 
the secondary fever is extremely slight or even absent. 
There is little or no pitting. (3) As regards compli- 
cations and injurious results, these are rarely seen and 
the risk to life is insignificant. 

Various circumstances affect the mortality in ordi- 
nary smallpox and increase the dangers 


; - : Attendant 
attendant upon it. The character of the circum- 
epidemic has an important influence. In stances. 


some outbreaks the type of the disease is much more 
severe than in others, and the mortality consequently 
page Smallpox is most fatal at the extremes 0 

ife, except in the case of vaccinated infants, in whom 
there is immunity from the disease. Again, any br- 
dinary case with discrete eruption is serious, and a 
case of confluent or even semi-confluent character is 
much more grave, while the hemorrhagic variety is 
frequently and the malignant always fatal. Numer- 
ous and often dangerous complications, although 
liable to arise in all cases, are more apt to occur in the 
severer forms, and in general at or after the superven- 
tion of the secondary fever. The most important are 
inflammatory affections of the respiratory organs, such 
as bronchitis, pleurisy, or pneumonia, diphtheritic 
conditions of the throat, and swelling of the mucous 
membrane of the larynx and trachea. Destructive 
ulceration affecting the eyes or ears are well-known 
and formidable dangers, while various affections of 
the skin, in the form of erysipelas, abscess, or car- 
buneles, are of not infrequent occurrence. Persons 
of enfeebled health, and those whose constitutions 
are impaired by intemperance, readily succumb to 
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attacks of smallpox, even of comparatively mild char- 
acter, as do also pregnant women, to whom this dis- 
ease Is peculiarly rar 

The most important of all the conditions tending to 
affect the mortality from smallpox, alike 
in the individual and the community, is 
the protection afforded by VAcCINATION (g.v.). 
During the first decade of life, if vaccination has been 
fully and successfully accomplished in infaney, the 
risk of death from smallpox is ni/; but, should the 
disease be caught—which is improbable—it will in all 
likelihood show itself in the mild form of varioloid. 
As regards revaccination, it has been found in all 
smallpox hospitals that the attendants and nurses 
escape the disease when revaccinated. In the experi- 
ence of the late Dr. Waller Lewis in the case of an 
average of 10,504 persons permanently employed in 
the General Post Office, London, all of whom had to 
be revaccinated on admission, it was proved that in the 
ten years 1870-79 not a single fatal case of smallpox 
occurred, and only ten mild cases were seen during a 
period embracing two epidemics. 

Treatment.—The treatment of smallpox is con- 
ducted upon the same general principles 


Vaccination. 


‘Treatment. 


as that for the other infectious diseases 
(see CHOLERA, DiputHeriA, Meastes, SCARLET 
Fever). ‘The establishment of smallpox hospitals 


separated as far as possible from populous localities, 
and the prompt removal of cases of the disease where 
practicable, as well as the diligent prosecution of vac- 
cination and revaccination, are among the first require- 
ments. The plan introduced into several large towns of 
compulsory notification of infectious diseases has much 
to recommend it. The special treatment applicable 
to a person suffering from smallpox includes in the 
first place the nrdriding competent nurses, who, to- 
gether with all others in the neighborhood of the pa- 
tient, should be duly protected by recent vaccination. 
The patient should lie on a soft bed in a well-venti- 
lated but somewhat darkened room and be fed with 
the lighter forms of nutriment, such as milk, soups, 
ete. The skin should be sponged occasionally with 
tepid water and the mouth and throat washed with a 
solution of chlorate of potash, Condy’s fluid, or other 
safe disinfectant. In a severe case, with evidence of 
much prostration, stimulants may be advantageously 
employed. The patient should be always carefully 
watched, and special vigilance is called for where de- 
lirium exists. This symptom may sometimes be 
lessened by sedatives, such as opium, the bromides, 
or chloral. With the view of preventing pitting 
ery AppEnatone have been proposed, but probably 
the best are cold or tepid compresses of light weight 
kept constantly ap lied over the face and eyes. The 
water out of which these are wrung may be a weak 
solution of carbolic or boracie acid. When the pus- 
tules have dried up the itching this produces may be 
much relieved by the application of oil or vaseline. 
Complications are to be dealt with as they arise and 
the severer forms of the disease treated in reference 
to the special symptoms presented. In cases where 
the eruption is tardy of appearing and the attack 
threatens to assume the malignant form, the writer 
has seen marked benefit attend the use of the wet 
pack. Disinfectants should be abundantly employed 
in the room and its vicinity, and all clothing, ete., in 
contact with the ponent should be burned. 
Inoculation.—Previous to the introduction of vac- 
cination the method of preventive treat- 
ment by what was known as inoculation had 
been employed. This consisted in introducing into 


Inoculation. 


the system—in a similar way to the method now com-|d 


monly employed in vaccination—the smallpox virus 
from a mild case with the view of reproducing the dis- 
ease also in a mild form in the person inoculated, and 
thus affording him protection from further attack. 
This plan had apparently been resorted to by Eastern 
nations from an early period in the history of the dis- 


SMART. 


ease. It was known to be extensively practiced in 
Turkey in the beginning of the 18th century, when, 
chiefly through the letters of Lady Mary Wortley 
Montagu, it became known and was speedily adopted 
‘in England. There is no doubt, both from the statis- 
tics of the Smallpox and Inoculation Hospital, London, 
and from the testimony of physicians throughout the 
country, that this practice made a marked impression 
upon the fatality of the disease, and wasitself attended 
with extremely little risk to life. The objections to it, 
however, were great, for, although usually conveying 
the smallpox in a mild form, it not unfrequently took 
effect severely, and, while death might be averted, the 
disfiguring results of the disease remained. Further, 
each inoculated person upon whom the operation took 
effect became for the time being a possible source of in- 
fection to others, and in point of fact the practice tended 
to spread the disease and so to increase the general 
mortality. Although inoculation continued to be prac- 
ticed for a number of years subsequently to Jenner's 
great discovery, it gradually became displaced by that 
vastly superior and safer preventive. In 1840 an Act 
of Parliament was passed rendering smallpox inocula- 
tion unlawful in England. (J. 0. A.) 
SMART, CurisroPpHER (1722-1771), English poet, 
was born at Shipbourne in Kent on 11th April, 1722. 
The discovery that Smart was anything more than an 
unfortunate Bohemian of letters who wrote much un- 
interesting verse of second-rate 18th-century quality 
is quite recent. After one or another of his super- 
seded translations or ineffective exercises in heroics 
had in turn been assigned the place of honor as his 
representative literary work, his real masterpiece was 
discerned in a poem which, except for a reprint issued 
in 1819, had been singularly overlooked, and even 
omitted from the collected editions of his poetry. The 
history of this poem, A Song to David, is somewhat 
remarkable. It was written in the saner moments of 
confinement for a fit of insanity, and was, it is said, on 
not unimpeachable authority perhaps, indented with 
an iron nail or a key on the call of the eell in default 
of other means of writing. The real facts of the case 
would seem to be that the unfortunate poet inscribed 
one or two stanzas in the manner asserted, and that he 
either dictated or was given the materials wherewith to 
write the rest of the poem. There is no internal evi- 
dence of any morbid origin, however, for the poem is 
full of a healthy and virile energy. Asa boy he was 
delicate and precocious, with a facile gift of verse, 
which already won him a certain notoriety, of not the 
best effect haply, at Durham school, whither he had 
been sent on leaving a preparatory school at Maidstone. 
During a holiday visit to Raby castle his boyish gifts 
attracted the interest of the duchess of Cleveland, 
who made him an allowance of £40 [$194.40] a year, 
which was continued until her death, and which pos- 
sibly served further to weaken his self-reliance. At 
Cambridge, where he was entered at Pembroke Hall 
in 1739, he led a rather dissipated life, getting heavily 
into debt, and, while he easily excelled in certain con- 
genial branches of study, he paid little attention to 
the usual college routine. In spite of his irregulari- 
ties, he was made a fellow of his college in 1745, and 
at a later date won the newly instituted Seaton prize 
for an English poem,—the subject each year being one 
of ‘the attributes of the Supreme Being.” Gears 
gained this prize five times in all. Resorting then to 
London and marrying there a daughter-in-law of New- 
bery, the publisher, the poet attempted to make a liy- 
ing by literary hack-work and journalism, but sank 
gradually into difficulties through his improvident and 
issipated habits, so that his wife and children were at 
last obliged to leave him. His misfortunes seem to 
culminated in the fit of insanity associated with 
to David, which was published in 1763, and in 1’ 
Smart died from the effects of poverty and diséase. — 
Amid all his miseries Smart must have been fairly indus- 
_trious if his journalistic work was at all proportionate to 


_ engineers.” 


observations, on which 


SMEATON—SMELL. 


his more substantial literary productions. Of all that he 
wrote, however, A Song to David will alone bear the test of 
time. Unlike in its simple forceful treatment and impres- 
sive directness of expression, as has been said, to anything 
else in 18th-century poetry, the poem on analysis is found 
to depend for its unique effect also upon a certain ingenuity 
of construction, and the novel way in which Dayid’s ideal 
qualities are enlarged upon. This will be more readily 
understood on reference to the following verse, the first 
twelve words of which become in turn the key-notes, so to 
speak, of the twelve succeeding verses : 
“ Great, valiant, pious, good, and clean, 
Sublime, contemplative, serene, 
Strong, constant, pleasant, wise! 
Bright efluence of exceeding grace ; 
Best man !—the swiftness, and the race, 
The peril, and the prize,” 

The last line is characteristic of another peculiarity in A 
Song to David, the effective use of alliteration to complete 
the initial energy of the stanza in many instances. But in 
the poem throughout is revealed a poetic quality which 


eludes critical analysis and gives its writer an exceptional | 


interest hardly maintained by his other works. 


A Song to David is found in somewhat shortened form in Ward's 
English Poets, vol. iii., and Smart's other poems are given in An- 
derson’s British Poets (1794), vol. xi., which contains also a full 
account of his life. 


SMEATON, Joun (1724-1792), English civil en- 
ineer, the son of an attorney, was born at Austhorpe 
odge, near Leeds, on 8th June, 1724. He received 
a good education at the grammar-school of Leeds, dis- 
playing a special proficiency in geometry and arithme- 
tic. Ata very early age he evinced a great liking for 
the use of mechanical tools, and in his fourteenth or 
fifteenth year contrived to make a turning-lathe. » On 
leaving school in his sixteenth year he was employed 
in his father’s office, but, after attending for some 
months in 1742 the courts at Westminster Hall, he 
earnestly requested to be allowed to follow some me- 
chanical profession. He became apprentice to a phil- 
osophical instrament maker, and in 1750 set up in 
business on his own account. Besides improving 
various mathematical instruments used in navigation 
and astronomy, he carried on several experiments in 
regard to other mechanical appliances, amongst the 
most important being a series on which he founded a 

aper—tor which he received the Capes medal of the 
Reval Society in 1759—entitled An Experimental 
Inquiry concerning the Native Powers of Water and 
Wend ‘to turn Mills and other Machines depending on 
a Circular Motion. In 1754 he made a tour of the 
Low Countries to study the great canal works of for- 
eign engineers. Already by his papers read before the 
Royal Society and his intercourse with scientific men 
his abilities as an engineer had become well known, 
and in 1756 application was made to him to reconstruct 


the Eddystone lighthouse, which had been burnt down 


in December of the previous year (see LIGHTHOUSE, 


_yol. xiv. pp. 620-621). Smeaton now began to be 


much consulted in regard to all kinds of important 


engineering projects, including river navigation, the | 
drainage of fens, the designing of harbors, and the. 


repair and construction of bridges, owing to the thor- 
ough engineering skill he displayed in every operation 
he undertook. In judging of his achievements it 
ought to be remembered that he was the precursor of 
the great modern engineers. James Watt said of 
him, ‘‘ His example and precepts have made us all 
He combined in a remarkable degree 


theoretical with practical skill, much of his success 


being due to the fact that, as Stevenson states, ** he 


“was an incessant experimenter.” A considerable portion 
of his time was also devoted to astronomical studies and 
he read various papers before 


‘engineer, 8s 
ion, but 
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See A Short Narrative of the Genius, Life, and Works of the 
late Mr. John Smeaton, 1793; and Smiles, Lives of the Engi- 
neers. 


SMELL is a sensation excited by the contact with 
the olfactory region of certain substances, usually in a 
gaseous condition and necessarily in a state of fine sub- 
division. The sense is widely distributed throughout 
the animal kingdom. The lower animals, especially 
those breathing in water, become cognizant of the 
presence of odoriferous matter near them without 
touch, vision, or hearing, and we suppose that they do 

|so by some sense of taste or smell, or a combination 
lof both. In such eases smell has been appropriately 
: termed ‘‘ taste at a distance,’ by which is meant that 
| particles of matter may be diffused through the water 
/so as to come into contact with the terminal organ and 
give rise toa sensation such as would have been’ex- 
cited had the matter from which the particles ema- 
/nated come directly into contact with the nerye-end- 
ings. It is therefore of no great importance whether 
such sensations in humble aquatic organisms are 
termed taste or smell. In the higher air-breathing 
animals, however, the senses are differentiated; that 
of taste is found at the entrance of the alimentary 
canal, whilst that of smell guards the opening of the 
respiratory tract. This view assists in the interpreta- 
tion of various structures met with in the lower forms 
which have been fairly regarded by naturalists as 
olfactory organs. 


Comparative View of Olfactory Organs.—In various Meduse 
| pit-like depressions, lined with ciliated epithelium, on the 
| dorsal side of the excavation in which the * marginal” 
bodies are found, have been called olfactory regions. In 
many Arthropoda the sense of smell is located in delicate 
tubular structures, or conical projections, found on the 
antennee and connected with nerves. Similar organs are 
met with in Crustacea. In Cyclops (Copepoda), Isopoda, and 
Thoracostraca olfactory hairs are present as delicate appen- 
dages of the anterior antenne, chiefly in the male sex. In 
Schizopoda the anterior antenne have a comb-like promi- 
nence bearing a great number of olfactory hairs. Insecta 
have olfactory organs largely developed, usually in the form 
of hairs, cones, or knobs on the antenne, and connected 
with gangliated nerve-endings. Olfactory organs are also 
met with in Mollusca ; in Lamellibranchiata they appear as 
hairs on the margin of the mantle; in aquatic Gasteropoda 
as tufts of hairs scattered over the surface of the body and 
specially aggregated in those parts where tactile sensibility 
is highly developed; in terrestrial Gasteropoda the antennw 
have on their end plates a number of club-shaped cells with 
rods, which are held to be olfactory, and recently in the 
same class Sprengel has shown that an organ “ which was 
supposed to be a rudimentary gill, and is innervated from 
the supra-intestinal ganglion,” has an olfactory function. 
In Ascidians the olfactory region is believed to be a depres- 
sion on the wall of the pharynx, situated in front of the 
ganglion, and lined with ciliated epithelium. 

In Fishes the olfactory organs consist of a membrane (the 
pituitary membrane) lining one or two pits, to which the 
olfactory or first pair of cranial nerves are distributed. 
This highly vascular membrane is usually thrown into nu- 
merous folds, so as to admit of an extensive surface being 
packed into small space, and it is covered by ciliated epi- 
‘thelium. In the lowest vertebrate, Amphioxus, the olfactory 
organ is a simple unsymmetrical pit at the anterior end of 
the nervous system. In the hag fishes (Myzxinide) the ol- - 
factory pit has a posterior opening which pierces the palate 
and can be closed by a valvular apparatus. In the lam- 
preys (Petromyzon) the flask-shaped nasal sac opens on the 
top of the head, and from thisa tube descends which expands 
into a blind sac towards the base of the skull. In all other 
fishes the olfactory organs are double and have no commu- 
nication with the mouth. In osseous fishes the olfactory 
capsules or sacs are covered with skin which is usually 
pierced by two openings for each sac. Some, such as the 
wrasses, have a single nasal opening ; and where there are 
two the anterior can be closed by a valve. The olfactory 
region may be extensive owing to the pituitary membrane 
being thrown into plaits or folds, and it may be divided 
into two portions, one quite smooth and the other plicated. 
The smooth portion, probably acting as a reservoir, may be 
large, extending down to the palate, as in the mackerel, or 
to the back part of the palate, as in the wolf-fish (Owen). 
The nasal cavities exist below the snout in sharks, near the 
angles of the mouth in the rays, and beneath the fore part 
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of the head, behind the base of the rostrum, in the saw- 
fish. In such fishes the olfactory organ is guarded by 
valves, containing cartilaginous plates moved by muscles, 
and we may, therefore, conclude with Owen, “ that these 
fishes scent as well as smell, i.¢., actively search for odor- 
iferous impressions by rapidly changing the current of water 
through the olfactory sac.” 

The olfactory organs of Amphibia are always paired cavi- 
ties, opening internally either anteriorly within the lips or | 
further back, as in the batrachians and salamandrines. In 
the Perennibranchiates (Siren, Proteus, Axolotl) there are no 
outward signs of olfactory organs, and the thick upper lip 
must be raised to bring the plicated sac with its two remote 
orifices into view (Owen). In the Tritonide (newts) and 
Salamandring (salamanders) the olfactory membrane is 
smooth and lines an oval bag having an external nostril, | 
guarded by a valvular fold of skin, and a palatal opening. 
Frogs and toads (Batrachia) have also an external nostril 
with a flap of skin, and the palatal opening is wide and 
near the fore part of the mouth. The skulls of extinct 
saurians of marine habits (Ichthyosaurus and Plesiosaurus) | 
show that the external nostrils opened near the orbits at a | 
distance from the muzzle. In snakes (Ophidia) the exter- 
ual nostrils are double, and the internal nostril is single and 
in the median line. In water snakes the external orifices 
can be closed by valves. 

In Chelonia (turtles, tortoises) and in Crocodilia the exter- 
nal nasal opening is single and near the end of the snout; 
but in Chelonia the nostrils are really distinct, although 
their external apertures coincide. In the turtle the nasal 
cavity is large and contains a twisted shell-like cartilage, | 
so as to give extent of surface to the darkly pigmented and 
highly vascular pituitary membrane. In the crocodilesand 
alligators the nostrils can be closed by a valvular lobe, and 
in the gavials (Rhamphostoma gangeticum and Rhynchosuchus 
schlegelii) the integument can be raised round the nostril 
in the form of a tube so as to bring the orifice to the sur- 
face of the water without exposing the other parts of the 
head (Owen). In all Crocodilia the nasal cavity is of great | 
length, commencing at the fore part of the muzzle and end-. 
ing beneath the occiput by a single aperture, and the sur- 
face of this long olfactory meatus is increased by the mea- 
tus communicating with large cells or sinuses. In snakes 
and lizards a second olfactory organ is found embedded be- 
tween the turbinals and the vomer and is known as “ Jacob- 
son’s organ.” It has the form of a cup or depression round 
a cartilaginous papilla and is supplied by a nerve which 
arises from the end of the olfactory lobe. 

The olfactory organs of Birds are somewhat similar to 
those of the cold-blooded reptiles and amphibians in that 
“the external nostrils are simple perforations, having no 
movable cartilages or muscles provided for dilating or con- 
tracting their apertures, as in mammalia” (Owen). The 
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| seen on comparing the turkey with the vulture. In the 
| turkey the olfactory nerve is small, about one-fifth the size 


of that in the vulture, and is distributed over a small 
middle turbinal, there being no extension over a superior 
turbinal. The vulture, on the other hand, basa large nerve 
and the olfactory region is extensive, owing to the largely 
developed superior turbinal bone. There can be no doubt 
that the carrion-eating vulture is guided from great dis- 
tances to its food by the sense of smell, although it will be 


| assisted by its powerful sense of vision. 


The sense of smell reaches its highest development in 
Mammalia. The anatomical surface is enormously extended 
in many cases, not only by the complication of the eth- 
moidal labyrinth, but also by the nasal es communicat- 
ing with spaces of the neighboring cranial and facial bones. 
The olfactory nerves also are very numerous and arise from 
a special encephalic centre. They pass out of the skull by 
numerous holes in the cribriform or sieve-like plate of the 
prefrontal bone, which, on account of this peculiarity, is 
called the ethmoid bone. These nerves ramify on the ol- 
factory membrane, covering the upper or ethmo-turbinal 
bones. The cavity containing the organ of smell is 
bounded by the prefrontal, vomerine, nasal, sphenoid, ptery- 
goid, palatine, maxillary, and premaxillary bones, aud it is 
usually in connection with air-cavities or sinuses in many or 
all of the bones of theskull. The median a by which 
the two nostrils are formed consists of bone and cartilage 
and is built up by processes of the prefrontals, the yomer, 
and by the ridges of the nasals, palatines, maxillaries, and 
premaxillaries with which the vomer articulates. Each 
passage thus formed is the beginning of the respiratory 
tract, and is continued forwards into a more or less mobile 
part called a nose, snout or proboscis, whilst it 
communicates with the upper part of the pharynx, into 
which opens the windpipe. On the outer wall are 
three turbinal bones—superior, middle, and inferior—divid- 
ing partially the nasal cavity into three meatuses or pas- 
sages. The superior meatus is between the superior and 
middle turbinated bones, the middle meatus between the 
middle and inferior turbinated bones, and the inferior mea- 
tus between the inferior turbinated bones and the floor of 
the nose (see ANATOMY, vol. i. p. 721, Fig. 7; also vol. i. pl. 
XIX. Fig. 2). Many of the lower mammals have in - 
tion a process from the frontal and nasal bones, sometimes 
called the superior spongy bone, which is not the same as 
the superior turbinated, as described in the anatomy of the 
buman being. The extent of olfactory surface enor- 


| mously increased by numerous plice or processes of bone 


which to a great extent mask the comparatively simple ar- 
rangement above described... In Ornithorhynchus there is a 
single olfactory nerve escaping through an aperture in the 
prefrontal bone ; in Echidna, the other member of the Mono- 


tremata, there are numerous olfactory nerves and a 


extent of the olfactory surface is increased by projections development of ethmo-turbinals. In many Marsupials 


and folds of turbinated bones and not by large accessory 
cavities. With the exception of the apteryx and dinornis, 


sense of smell is largely developed, and in pay ne, jon 
| the turbinated bones areso large as tocause a 


the olfactory nerve passes out of the skull by a single fora- | of the nasal cavity, forming a marked feature of the sku 
men. The external nostrils are, in the majority of birds, In Rodents the ethmo-turbinals may be subdivided intolamel- 


placed at the sides of the upper mandible; but in some 
cases, as in the toucans, they are found at the base of the 
bill, and in the apteryx they open at the extremity of the 
long upper mandible. In herons the apertures are so small 
as scarcely to admit the point of a pin; and in the pelicans 
they are wanting, and odors get access to the olfactory or- 
gan from the palate. The Rasores (scratching birds) have 
the nostrils defended by a scale, and the crows (Corvidz) 
have a bunch of stiff feathers for the same purpose. The 
septum or partition between the nostrils is usually complete 
aud is formed of bone and cartilage. The outer wall of each 
nasal passage is furnished with three turbinal or twisted 
shell-like bones, of which the middle is the largest, thus 
affording a considerable extent of olfactory surface. In 
most birds there are two posterior nasal apertures commu- 
nicating with the palate ; but in some, as in the cormorant 
and gannet, the passages unite and there is only one open- 
ing. Tn birds the upper part of the nasal passage is more 
especially devoted to the sense of smell, whilst the lower 
part may be regarded as the beginning of the respiratory 
tract. This is indicated by the arrangement of the nerves, 
the olfactory nerve being distributed to the membrane cov- 
ering the septum and the superior and middle turbinated 
bones, whilst the lower portion and lower turbinals are 


supplied by the fifth nerve,—a nerve of general sensibility. | 
The upper turbinals reach their greatest development in | 


bone. No Cetaceans have olfactory organs, except the 
or whalebone whales, and thus are devoid of the 


le so as to increase the olfactory surface ; such is the case in 
the common hare. In the porcupine the sinuses 

from the olfactory cavity are of large size, forming a spouey 
mass surrounding the cavity of the skull in which an- 
terior portion of the brain lies. In Insectivora inser 
surface is very large. Thus in the mole the ’ - 
nal has not fewer than eight lamelle# or plates 
external nose is developed into a snout 
siderable movement. Such a snout is very 
mobile in the elephant shrews. Armadillos and 
(Edentata) have a strong sense of smell. Thus in Dasy- 
pus the nasal portion of the skull is about ' 
volume to all the rest, and in Chlamydophorus (dwarf arma- 
dillo) the frontals are raised “into a pair of domes” 
sinuses in them communicating with the 
cavity. In most armadillos the external 

ened by small bones. The air sinuses in 

upwards into the frontals and downwards 


smell. In the mariatee (Sirenia) the nasal openings are 
placed far forwards and have movable cartilages, and the 
bony walls of the nasal are not extensive in pro- 
portion to the size of the rest of the skull. bine. 2: 4 
(Proboscidea) have the part of the nasal cavity 

smell contracted and narrow, but the cavity is 


the apteryx, where they are attached, according to Owen, | into the trunk, at the end of which are the 


to the whole outer part of the prefrontals. This bird has | nasal cavity communicates with sinuses 
amongst birds the largest olfactory nerves in proportion to bone of the cranium. The tapirs have a shorter buf very 
its size, and it would appear to be guided by the sense of | 


smell to the worms that form its food. A contrast as regards 


the anatomical arrangements for the olfactory sense is well | 


mobile proboscis, and the development of “Ss 


sages is extensive. The horse has the 
and contracting each nostril, and the eri 
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mit yery numerous olfactory nerves from the olfactory | 
bulbs, which are large in proportion to the size of the rest 
of the brain. The Swidz (swine) have a large and complex 
olfactory region ; the accessory sinuses or spaces attain a 
great development; the nose is prolonged and truncate, the 
cartilages forming a complete tube, which is a continuation 
of the bony nostrils, and these tubes open on a naked disk. 
In the ox and sheep the olfactory region is large, but not so 
large as in the horse. The external, glandular, and moist | 
part of the nose is a linear tract running from the mid-| 
furrow of the upper lip to the oblique nostril in the sheep, | 
and this portion passes through many gradations in size, as 
seen in the roebuck, fallow-deer, red-deer, and the ox. The 
Carnivora have the ethmo-turbinal and maxillo-turbinal 
regions even more largely developed than in Herbivora, and 
the latter portion reaches its maximum in the seals, where 
“these turbinals seem to block up the entry of the nasal 
respiratory passages, and must warm the air in arctic lati- 
tudes as well as arrest every indication from the effluvia 
of alimentary substances or prey ” (Owen). In Quadrumana 
the nasal chamber becomes shorter and gains in depth, but 
not proportionally. In the platyrhine monkeys the car- 
tilage forming the septum becomes flattened anteriorly, 
pushing the nostrils outwards. Im the ecatarrhines this 
flattening is much less, so that the nostrils are approxi- 
mated. In both groups the nostrils are not terminal. In| 
Man the chief characteristic is the prominence of the fore | 
part of the chambers, with the nostrils on the lower surface, | 
and the nose is supported by eleven pieces of cartilage, of 
which one is medial, the others lateral, in five pairs. The 
size and form of the septal or medial cartilage mainly de- | 
termine the shape and prominence of the nose. It is least 

but thickest in the Negro and Papuan races. | 
(For a description of the muscles of the nose in man, see | 
ANATOMY, vol. i. p. 734). 


The interior of the nose is divided physiologically 


into two ions,—(1) the upper a olfactoria), 
em the upper part of the septum, the 
up; i ne, and a portion of the middle 


3 2 
Longitudinal section —— factory ea-pig. 
X about 400. Simone ons elias On St iaibene 2 ploune of cltee- 


1 
membrane of kuin 


fora aes 


of 
narrow cells ing to the sur- 
the columnar epitheham. covering the 


ANATOMY, vol. 1. p. 777, Fig. 76.) The 
cell is spi and it sends up to 
a delicate rod-like filament, whilst the 
is continuous with varicose nerve-filaments, 
e of naa may eet In the frog the free 
terminates in fine hairs. 

ical Causes of Smell.—Electrical or thermal 
Vou, XXII.—1108 ? 


glands containing epithelial cells. 
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stimuli do not usually give rise to olfactory sensations. 
Althaus states that electrical stimulation caused a sen- 
sation of the smell of phosphorus. To excite smell it 
is usually supposed that substances must be present in 
the atmosphere in a state of fine subdivision, or ex- 
isting as vapors or gases. The fineness of the parti- 
cles is remarkable, because if the air conveying an 
odor be filtered through a tube packed with cotton- 
wool and inserted into the nose a smell is still dis- 
cernible. This proceeding completely removes from 
the air organisms less than the yyy/yspth of an inch 
in diameter which are the causes of putrefaction and 
fermentation. A grain or two of musk will scent an 
apartment for years and at the end of the time no 


appreciable loss of weight can be detected. Substances 
exciting smell are no doubt usually gases or vapors. 


Only a few tentative efforts have been made to connect 
the sense with the chemical constitution of the sub- 
stance. One of the most important of these is in an 
Essay on Smell, by Dr. William Ramsay, of University 
College, Bristol. The following gases have no smell : 
hydrogen, oxygen, nitrogen, water gas, marsh gas, 
olefiant gas, carbon monoxide, hydrochloric acid, for- 
mie acid vapor, nitrous oxide, and ammonia. (It is 
necessary, of course, to distinguish between the sensa- 
tion of smell and the irritant action of such a as 
ammonia). The gases exciting smell are chlorine, 
bromine, iodine, the compounds of the first two with 
oxygen and water, nitric peroxide, vapors of phos- 
phorus and sulphur, arsenic, antimony, sulphurous 
acid, carbonic acid, almost all the volatile compounds 
of carbon except those already mentioned, some com- 
pounds of selenium and tellurium, the compounds of 
chlorine, bromine, and iodine with the above-named 
elements, and some metals. Chlorine, bromine, iodine, 
sulphur, selenium, and tellurium, which are volatile 
a give off vapor at ordinary temperatures, have each 
a characteristic smell. Ramsay points out that as a 
general rule substances having a low molecular weight 
have either no smell or simply cause irritation 
of the nostrils. He also shows that in the car- 
bon compounds increase of specific gravity as a 
gas is associated to a certain point with a sen- 
sation of smell. Take the marsh gas or me- 
thane series commonly called the paraffins. 
The first two have no smell; ethane (fifteen 
times as heavy as hydrogen) has a faint smell; 
and it is not till butane (thirty times heavier 
than hydrogen) that a distinct sensation of 
smell is noticed. Again, a similar relation ex- 
ists among the alcohols. Methyl alcohol has 
no smell. Ethyl, or ordinary alcohol free from 
ethers and water, has a faint smell; ‘‘and the 
odor rapidly becomes more marked as we rise 
in the series, till the limit of volatility is 
reached, and we arrive at solids with such a low 
vapor tension that they give off no appreciable 
amount of vapor at the ordinary temperature.” 
Acids gain in odor with increase in density in 
the form of gas. Thus formic acid is devoid 
of smell ; acetic acid has a characteristic smell ; 
and the higher acids of the pelae: Speaeenee 


the theory that the sense of 
od than 
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of ethane fifteen (faint smell), of propane twenty-two | millionth of a milligramme, and one part of sulphur 


(distinct smell). Again, prussic acid has a specific 
gravity of fifteen, and many persons fail to detect its 
odor. Further, Ramsay supposes that smell may be 
excited by vibrations, and suggests that the period of 
vibration of the lighter molecules is too rapid to affect 
the sense; at last a number of vibrations is reached 
capable of exciting the sense organ; and beyond an 
upper limit the sense is again lost. Graham pointed 
out that odorous substances are in general readily oxi- 
dized.t Tyndall showed that many odorous vapors 
have a considerable power of absorbing heat. Taking 
the absorptive capacity of the air as unity, the following 
absorptions were observed in the respective cases : 


| * A 
Name of Perfume. Biren ips Name of Perfume. ore 


80 Lavender ............ 


Patchouli.... 

Sandal-wood 82 DQTB ON... <ckcgsous costes 
Geranium ... va 83 Portugmal j.csaety<ctous 
Oil of cloves......... 83.5 TYTN cusoprastvencass 
Otto of roses... 86.5 Rosemary ... a 
Bergamot 44 Oil of laurel......... 
Neroli ....... 47 CBSHIG: cia sosswencinrers 


In comparison with the air introduced in the ex- 
periments the weight of the odors must be almost 
infinitely small. ‘‘ Still we find that the least energetic 
in the list produces thirty times the effect of the air, 
whilst the most energetic produces 109 times the same 
effect.’’? j 

Venturi, B. Prévost, and Liégeois have studied the 
well-known movements of odoriferous particles, such 
as camphor, succinic acid, etc., when placed on the 
surface of water, and they have suggested that all 
odoriferous substances in a state of fine subdivision 
may move in a similar way on the moist surface of the 
olfactory membrane, and thus mechanically irritate 
the nerve endings. This explanation is too coarse; 
but it is well known that the odors of flowers are most 
distinctly perceived in the morning, or after a shower. 
when the atmosphere contains a considerable amount of 
aqueous vapor. It would appear also that the odors 
of animal effluvia are of a higher specific gravity than 
the air, and do not readily diffuse,—a fact which may 
account for the pointer and bloodhound keeping their 
noses to the ground. Such smells are very persistent 
and are apparently difficult to remove from any surface 
to which they have become attached. The smell of a 
corpse may haunt a living person for days, notwith- 
standing copious ablutions and change of clothes.* 
Special Physiology of Smell.—It is necessary that 
the air containing the odor be driven forcibly against 
the membrane. Thus the nostrils may be filled with 
eau de Cologne, or with air impregnated with sulphur- 
etted hydrogen, and still no odor is experienced if the 
person does not breathe. When asniff is made the 
air within the nasal passages is rarefied, and, as the 
air rushes in to canis the pressure, it is forcibly 
propelled against the olfactory surface. The olfactory 
surface must be moist; if it is dry, or is covered with 
too thick a layer of mucus (as in eatarrh), the sense is 
much weakened or lost. The first moment of contact 
is the most acute and the sense quickly’ becomes 
blunted. The first scent of a flower is the strongest 
and sweetest ; and after a few minutes’ exposure the 
intensity of even a fetid odor may not be perceived. 
This fact may be accounted for on the supposition that 
the olfactory membrane becomes quickly coated with a 
thin layer of matter, and that the most intense effect 
is produced when the odoriferous substances are ap- 
plied to a clean surface. The intensity of smell de- 

ends on (1) the area of olfactory surface affected, and 
(>) the degree of concentration of the odoriferous mat- 
ter. It is said that musk to the amount of the two- 


1 Bain, Senses and Intellect, 8d ed., p. 152. 
2 Tyndall, Contributions to Molecular Physics in Domain of Radiant 


8 Litgeois, Archiv de Physiol., 1868, 
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etted hydrogen in 1,000,000 parts of air, may be 
perceived. If the two nostrils are filled with different 
odorous substances, there is no mixture of the odors, 
but we smell sometimes the one and sometimes the 
other (Valentin). _Morphia, mixed with sugar and 
taken as snuff, paralyzes the olfactory apparatus, while 
strychnine makes it more sensitive (Lichtenfels and 
Frohlich). 

The delicacy of the sense is much greater in many 
of the lower animals than in man, and it is highly 
probable that the dog or cat obtain information by 
means of this sense which a human being cannot get. 
Odors may excite in the minds of many animals yivid 
impressions, and they have probably a memory of 
smells which the human being does not possess. Even 
in man the sense may be greatly improved by exercis- 
ing it. A boy, James Mitchell, was born blind, deaf, 
and dumb, and chiefly depended on smell for keeping 
Be a connection with the outer world. He readily 
observed the presence of a stranger in the room and 
he formed his opinions of persons apparently from 
their characteristic smells. In some rare eases, the 
sense of smell is congenitally absent in human beings, 
and it may be much injured by the practice of snuffing 
or by diseases of the nose affecting the olfactory mem- 
brane. Subjective impressions of smells, like spectral 
illusions or sounds in the ears, are occasionally, but 
rarely observed in the insane. Finally, it may be 
observed that the sense of odor gives information as 
to the characters of food and atin and as to the 
purity of the air. In the lower animals, also, the 
sense is associated with the sexual functions. 

Sec art. “ Olfaction” by Francois Franck, in Dictionnaire 
Encyclopédique des Sciences Médicales, 2a series, where a full 
historical bibliography is given; Hermann’s Handbuch der 
Physiologie: d. Sinnesorgane: Zweiter Theil, Geruchsinne, by 
Prof. V. Vintschgau, p. 226; Owen’s Comp. A and 
Physiol. of Vertebrates ; Bain, op. cit., p. 147; Grant Allen’s 
Physiological Zsthetics, p. 77; Ramsay, Nature, vol. xxvi. p. 


187; and for James Mitchell’s case, see Dugald Stewart’s 
(J. @ M.) 


Works, vol. iv. p. 300. 

SMELT. See Sarmonip#, vol. xxi. p. 236. 

SMETHWICK, an urban sanitary district of Staf- 
fordshire, England, on the borders of Worcestershire 
and Warwickshire, is situated on the Birmingham, 
Dudley, and Wolverhampton Canal, and on branches 
of the London and North-Western and the Great 
Western Railway lines, 3 miles west from Birming- 
ham, of which the town of Smethwick is a suburb. tt 
possesses a public hall and a free library and reading- 
room. Within the limits of the district is the So 
foundry originated by James Watt; and _ since its 


origin numerous other industries have been concen- 


trated in the suburb, the more important being the 
manufacture of glass, chemicals, hydraulie jacks, 
patent nuts and bolts, and patent tubes. Many of the 
works are of great extent. The population of the 
urban sanitary district in 1871 was 17,158, and in 
ee 1882 acres) it had increased to 25,084, 

NS) KE, Ropert (1752-1845), subject painter, 
was born at Wigton near Carlisle in 1752. In his 
thirteenth year he was apprenticed in London with an 
heraldic painter, and at the age of twenty he began to 
study in the schools of the Royal Academy, to whose 
exhibition he contributed in 1786 a Narcissus and a 
Sabrina, which were followed by many works, usually 
small in size, illustrative of the English 
cially Thomson. In 1791 Smirke was e 


member.. In 1814 he was nominated k 


subjects. He also executed many clever a d 
book-illustrations. His works, Be 


ee 


a, a 
ciate of the Royal Academy, and two years later a fu 4 
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of a humorous character, are pleasing and graceful, 
accomplished in draftsmanship and handled with con- 
siderable spirit. He died in London on the 5th of 
January, 1845. 

SMITH, Apam (1723-1790), the greatest of politi- 
cal economists, was the only child of Adam Smith, 
comptroller of the customs at Kirkcaldy, in Fifeshire, 
Scotland, and of Margaret Douglas, daughter of Mr. 
Douglas of Strathendry, near Leslie. e was born at 
Kirkealdy on 5th June, 1723, some months after the 
death of his father. Of a weak constitution, he re- 
quired and received during his early years the most 


in after life by every attention which filial gratitude 
could dictate. When he was three years old he was 
taken on a visit to his uncle at Strathendry, and when 
laying alone at the door of the house was carried off 
y a party of ‘‘tinkers.’’ Fortunately he was at once 
missed, and the vagrants pursued and overtaken in 
Leslie wood. He received his early education in the 
school of Kirkcaldy under David Miller, amongst 
whose pupils were many who were afterwards distin- 
dichot men. Smith showed as a boy great fond- 
ness for books and remarkable powers of memory ; 


and his friendly and generous disposition made him | 
He was sent in| 


popular amongst his schoolfellows. 
1737 to the university of Glasgow, where he attended 
the lectures of Dr. Hutcheson; and in 1740 he went 
to Baliol College, Oxford, as exhibitioner on Snell’s 
foundation, with a view to his taking orders in the 
English Church. He remained at that university for 
seven years. At Glasgow his favorite studies had been 
mathematics and natural philosophy; but at Oxford 
he appears to have Bevsted himself almost entirely to 
moral and political science and to the cultivation of the 
ancient and modern languages. He also labored to 
improve his English style by the practice of transla- 
tion, particularly from the Dienst, He was not im- 
pressed with a favorable opinion of the system of edu- 


cation then pursued at Oxford. After his return to | 


Kirkcaldy he resided there two years with his mother, 
continuing his studies ; he had relinquished the idea 
of entering the ecclesiastical profession, but had not 
et adopted any other plan for his future life. In 1748 
As removed to Edinburgh, and there, under the 
patronage of Lord Kames, gave lectures on rhetoric 
and belles-lettres. About this time commenced his 
acquaintance with David Hume, which afterwards 
ripened into an intimate friendship, founded on mu- 
tual esteem; his relations with that great thinker 
must have powerfully influenced the formation of his 
opinions. in 1751 he was elected professor of logic at 
Glasgon, and in the following year was transferred to 
the chair of moral philosophy in the same university, 
ich become vacant by the death of Thomas 


whi 


Craigie, the successor of Hutcheson. This position 
he occupied for nearly twelve years, which he long 


declared to have been ‘‘ by. far the most 

useful, and therefore by far the happiest and most 
honorable period of his life.” He was highly esteemed 
by his colleagues, of whom, on his side, he speaks as 
“very excellent men.’’ His course of lectures, as 
r Millar informs us, was divided into four 
1) natural theology; (2) ethics; (3) a treat- 
- ment of that branch of morality which relates to 
istice, a subject which he handled historically after 

E manner of Montesquieu, *‘ endeavoring to trace 
the gradual progress of jurisprudence, both public and 
private, from the rudest to the most refined ages, and 
point out the effects of those arts which contribute 
to subsistence and to the accumulation of property in 
‘ing corresponding improvements or alterations 
and government ;”’ (4) a study of those political 
‘ions which are founded, not upon the pes 
e, but that of expediency, and which are cal- 

ed to increase the riches, the power, and the 
‘ity of a state. Under this view he considered 
yolitical institutions relating to commerce, to 


SMITH. 


> U ; | concerning the first Formation of Languages.”’ 
tender care of an affectionate mother, which he repaid | 
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| finances, to ecclesiastical and_ military establishments. 
| He first appeared as an author by contributing two 
jarticles to the Edinburgh Review (an earlier journal 
than the present, which was commenced in 1755, but 
of which only two numbers! were published),—one on 
Johnson’s Dictionary and the ihe a letter to the 
editors on the state of literature in the different coun- 
tries of Europe. In 1759 appeared his Theory of 
Moral Sentiments, embodying the second portion of 
his university course, to which was added in the 2d 
edition an appendix with the title ‘‘ Considerations 
After 
the publication of this work his ethical doctrines occu- 
pied less space in his lectures, and a larger develop- 
ment was given to the subjects of jurisprudence and 
political economy. Stewart gives us to understand 
that he had already, as early as 1752, adopted the 
liberal views of commercial policy which he afterwards 
reached with so much effect; and this we should 
ave been inclined to believe independently from the 
fact that such views were propounded in that year in 
the Political Discourses of his friend Hume. His 
residence at Glasgow brought him into personal rela- 
tions with many intelligent men from whose practical 
experience he could derive information.on mercantile 
questions ; and, on the other hand, we are told, his 
reasonings convinced several eminent merchants of that 
city of the soundness of the principles of free trade, 
which were at variance with their previous opinions. 
In 1762 the senatus academicus of Glasgow con- 
ferred on him the honorary degree of doctor of laws. 
In 1763 he was invited to take charge of the young 
duke of Buccleuch’ on his travels. He accepted the 
proposal, and resigned his professorship. e went 
abroad with his pupil in March, 1764; they remained 
only a few days at Pais and then settled at Toulouse, 
then the seat of a parliament, where they spent 
eighteen months in the best society of the place, after- 
wards making a tour in the south of France and passing 
two months at Geneva. Returning to Paris about 
Christmas of 1765, they remained there till the October 
of the following year. The period was one of intellec- 
tual and social ferment, and Smith was brought into 
relation with the most eminent persons of the time. 
He lived in the society of Quesnay, Turgot, D’ Alem- 
bert, Morellet, Helvétius, Marmontel, and the ‘duke 
de la Rochefoucault. It was the regard he enter- 
tained for the young nobleman? last named that 
dictated the omission in the. later editions of his 
Moral Sentiments of the name of the celebrated 
ancestor of the duke, whom he had associated with 
Mandeville as author of one of the “‘licentious sys- 
tems’’ reviewed in the seventh part of that work. 
Smith was without doubt much influenced by his con- 
tact with the members of the Det day 06 school, 
especially with its chief, though aay Nemours 
probably goes too far in speaking of Smith and him- 
self as having been “‘ condisciples chez M. Quesnay.” 
Smith afterwards described Quesnay as a man *' of 
the greatest modesty and simplicity,’”’ and declared 
his system of political economy to be, “‘ with all its 
imperfections, the nearest approximation to truth that 
had yet been published on the principles of that 
science.’’ In October, 1766, tutor and pupil returned 
home, and they ever afterwards retained strong feelings 
of mutual esteem. For the next ten years Smith lived 
with his mother at Kirkcaldy, only paying occasional 
visits to Edinburgh and London ; he was engaged in — 
closestudy during most of this time, but unbent his mind 
in familiar intercourse with a few friends. He describes 


woke 
Pe T ‘oral Sen- 
timents, but the Abbé Blavet’s version appeared (1774) before his 
was completed and he then relinquished the design. An ie 
French translation had been published (1764) under the title 
Meiaplgeizue del’ Ame ; and there is a later one—the y the 
marq e Condorcet (1798, 2d ed. 1880.) 
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himself to Hume during this period as being extremely | 
happy, comfortable and contented. He was now occu- | 
pied on his Inquiry into the Nature and Causes of the 
Wealth of Nations, which there is some reason for | 
believing he had begun at Toulouse. That great work 
appeared in 1776.1 After its publication, and only a 
few months before his own death, Hume wrote to con- | 
ratulate his friend—‘t Huge! belle! dear Mr. Smith, 
am much pleased with your performance, and the 
perusal of it has taken me from a state of great) 
anxiety. It was a work of so much expectation by your- | 
self, by your friends and by the public that I trembled 
for its appearance ; but am now much relieved. Not 
but that the reading of it requires so much attention, 
and the public is disposed to give so little, that I shall 
still doubt for some time of its being at first very popu- 
lar. But it has depth, and solidity, and_acuteness, 
and is so much illustrated by curious facts that it must 
at last take the public attention. Smith attended 
Hume affoctionatal during a part of his last illness, 
and soon after the death of the philosopher there was 
ublished, along with his autobiography, a letter from 
mith to Strahan, in which he gave an account of the 
closing scenes of his friend’s life, and expressed warm 
admiration for his character. This letter excited some 
rancor among the theologians, and Dr. George Horne, 
afterwards bishop of Norwich, published in 1777, by 
way of comment on it, A Letter to Adam_Smith on the 
Life, Death and Philosophy of his Friend David 
Hume, by one of the people called Christians. But 
Smith took no notice of this effusion.” He was also 
attacked by Archbishop Magee, for the omission in 
subsequent editions of a passage of the Moral Senti- 
ments which that prelate fad cited with high commen- 
dation as among the ablest illustrations of the doc- 
trine of the atonement. Smith had omitted the 
paragraph in question on the ground that it was 
unnecessary and misplaced; but Magee suspected him 
of having been influenced by deeper reasons. 

The greater part of the two years which followed 
the publication of the Wealth of Nations Smith spent 
in London, enjoying the society of the most eminent 

ersons of the day, amongst whom were Gibbon, 

urke, Reynolds and Beauclerk. In 1778 he_was 
appointed, through the influence of the duke of Buc- 
cleuch, one of the commissioners of customs in Scotland, 
and in consequence of this fixed his residence at Edin- 
burgh. His mother, now in extreme old age, lived 
with him, as did also his cousin, Miss Jane Douglas, who 
assisted him in the care of his aged parent and super- 
intended his household. Much of a now ample in- 
come is believed to have been spent in secret charities, 
and he kept a simple though hospitable table, at which, 
‘* without the formality of an invitation, he was always 
happy to receive his friends.” ‘‘ His Sunday sup- 

ers,’’ says M‘Culloch, ‘‘ were long celebrated at Edin- 

urgh.’’ One of his favorite places of resort in these 

ears was a club of which Dr. Hutton, Dr. Black, 

r. Adam Ferguson, John Clerk, the naval tactician, 
Robert Adam, the architect, as well as Smith himself, 


1 Mr. J. E. T, Rogers published in the Academy, 28th February, 
1885, a letter of Smith to William Pulteney, written in 1772, from 
which he thinks it probable that the work lay “ unreyised and 
unaltered ” in the author's desk for four years. A similar conclu- 
se om to follow from a letter of Hume in Burton's Life, 

. p. 461. 

2 A story was tol@ by Sir Walter Scott, and is also related in the 
Edinburgh Review, of an “ unfortunate recontre,” arising out of 
the publication of the same letter, between Smith and Dr, John- 
son, during the visit of the latter to Glasgow. The same story is 
given in a note in Wilberforce’s Correspondence, the scene being 
somewhat vaguely laid in “Scotland.” But it is impossible that 
it should be true; for Johnson made his tour in 1778, whilst 
Hume’s death did not take place till 1776. Smith seems not to 
_ have met Johnson in Scotland at all. It appears, however, from 

_ Boswell’s Life, under date of 29th April, 1778, that Johnsoa had 

on one oceasion quarrelled with Smith and treated him rudely 
at Strahan’s house, apparently in London; but, as Robertson met 
Johnson “ for the first time” immediately after that incident, and 
as we know that Robertson met him in Scotland, it follows that 
the “unlucky altercation” at Strahan’s must have occurred be- 
fore the Scotch tour, and could have had nothing to do with the 
letter on Hume's death. 


SMITH. 


[ADAM. 


were original members, and to which Dugald Stewart, 
Professor Playfair and other eminent men were after- 
wards admitted. Another source of enjoyment was 
the small but excellent library he possessed ; it is still 
preserved in his family. Professor Nicholson has had 
access to it, and was struck by the varied nature of 
the collection, and especially by the large number of 
books of travel and poetry which it contained. In 
1787 he was elected lord rector of the university of 
Glasgow, an honor which he received with ‘* heartfelt 
joy.’ If we can believe a note in Wilberforce’s Cor- 
respondence, he visited London in the spring of the 
same year, and was introduced by Dundas* to Pitt, 
Wilberforce and others. From the death of his mother 
in 1784, and that of Miss Douglas in 1788, his health 
and strength gradually declined, and after a tedious 
and painful illness he died on 17th July, 1790. 


Before his decease Smith directed that all his manuscripts 
except a few selected essays should be destroyed, and they 
were accordingly committed to the flames. Of the pieces 
preserved by his desire the most valuable is his tract on 
the history of astronomy, which he himself described as a 
“fragment of a great work”; it was doubtless a portion of 
the “connected history of the liberal sciences and elegant 
arts” which, we are told, he had projected in early life. 
Among the papers destroyed were probably, as Stewart 
suggests, the lectures on natural religion and jurispru- 
dence which formed part of his course at Glasgow, and also 
the lectures on rhetoric which he delivered at Edinburgh 
in 1748. To the latter Blair seems to refer when, in his 
work on Rhetoric and Belles-Lettres (1783), he acknowledges 
his obligations to a manuscript treatise on rhetoric by 
Smith, part of which its author had shown to him many 
years before, and which he hoped Smith would give to the 
public. It was probably the lectures on jurisprudence 
which Smith had in view when, some time before his death 
expressing regret that he “had done so little,” he added, 
“T meant to have done more, and there are materials in 
my papers of which I could have made a great deal.” He 
had promised at the end of his Theory of Moral Sentiments a 
treatise on the general principles of jurisprudence from the 
historical point of view, which would doubtless haye been 
a development of hjs university lectures on that subject. 

In person Smith was of about the middle size, well made 
and stout, though not corpulent. His features are said to 
be well represented in the medallion by Tassie engraved in 
M‘Culloch’s edition of the Wealth of Nations. His discourses 
as professor were almost entirely extemporary, and, as he 
was always interested in his subject, he never failed to in- 
terest his hearers. He was sometimes, Millar tells us, em- 
barrassed and spoke with hesitation at the outset; but “as 
he advanced the matter seemed to crowd upon him, his 
manner became warm and animated, and his expression 
easy and fluent.” In society, except amongst intimate 
friends, he spoke but seldom, and was rather di to 
enjoy in silence the gayety of those around him, He often 
seemed altogether occupied with his own thoughts, or 
might even have been supposed, from his looks and ges- 
tures, to be “in the fervor of composition.” “ He was the 
most absent man in company,” says Alexander Carlyle, 
“that I ever saw, moving his lips and talking to himself 
and smiling in the midst of large companies.” When called 
on to give his opinion of the matter under discussion he 
was apt to do so too much in the manner of a lecture. 
Easy and flowing as is the style of his books, yet to the end 
he wrote slowly and with difficulty; he did not usually 
himself take pen in hand, but dictated to an amanuensis, 
whilst he walked up and down his apartment. In character 
he was sincere and earnest, in manner apparently cold, but 
capable of strong feelings, whether of personal ction or 
of moral indignation: His frequent acts of beneficence 
were marked by delicacy no less than by lil . He 
was a model of filial love and duty, and took to the the 
wer interest in all that concerned the welfare of his 
friends. J i; 

‘As a moral philosopher Smith cannot be said to have 
won much acceptance for his fundamental doctrine. This 
doctrine is that all our moral sentiments arise fron : 
thy, that is, from the principle of our nature “ 
us to enter into. the situations of other men and 
with them in the passions which those situz 
tendency to excite.” Our direct sympathy wit 
in the circumstances in which he is placed si 


3 An interesting letter of Smith to Dundas 
a on free trade for Ireland, is printed in th 
0. 
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ing to this view, to our notion of the propriety of his action, | a selfish 
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principle, which is to be placed in contrast with 


whilst our indirect sympathy with those whom his actions | sympathy, he expressly declares it to have its origin in “a 
have benefited or injured give rise to our notions of merit | regard to the sentiments of mankind”; in other words he 


and demerit in the agent himself. It seems justly alleged | 


against this system by Dr. Thomas Brown that “the moral 
sentiments, the origin of which it ascribes to our secondary 
feelings of mere sympathy, are assumed as previously exist- 
ing in the original emotions with which thesecondary feel- 
ings are said to be in unison.” A second objection urged, 
perhaps with less justice, against the theory is that it fails 
to account for the authoritative character which is felt to 
be inherent in our sense of right and wrong—for what 
Butler calls the “supremacy of conscience.” But those 
who most strongly dissent from Smith’s general doctrine 
are warm in their admiration of the eloquence of his style 
—sometimes, however, faulty on the side of redundancy— 
and the felicity of his illustrations. In all its minor de- 
tails, says Brown, “the work may be considered as present- 
ing a model of philosophic beauty,” and it is universally 
admitted that the author has thrown nfftch light on many 
delicate and subtle phenomena of our moral nature. The 
minute observation and the rare ingenuity which he shows 
in dealing with the finer traits of character and the less 
obvious indications of feeling remind us of the similar quali- 
ties exhibited in a different field in the Wealth of Nations. 
It is on the latter work that Smith’s fame mainly rests. 
Under PoritrcaL Economy (vol. xix. pp. 378-83) will be 
found a detailed analysis of the economic scheme contained 
in it, and an examination of its spirit and tendency asa con- 
tribution to the philosophy ofsociety. We have there suffi- 
ciently exposed the exaggeration which represents Smith as 
the creator of politicaleconomy. But the Wealth of Nations, 
is, without doubt, the greatest existing book on that depart- 
ment of knowledge, the only attempt to replace and so anti- 
quate it—that of John Stuart Mill—having, notwithstand- 
ing its partial usefulness, on the whole decidedly failed. 
Buckle, however goes too far when he pronounces it “ the 
most important book ever written,” just as he similarly ex- 
ceeds due measure when he makes its author superior as a 
philosopher to Hume. Mackintosh more justly said of it 
that it stands on a level with the treatise De Jure Belli et 
Pacis, the Essay on the Human Understanding, and the Spirit 
of Laws, in the respect that these four works are severally 
the most conspicuous landmarks in the progress of the 
sciences with which they deal. And, when he added that 
the Wealth of Nations was “ perhaps the only book which 
produced an immediate, general, and irrevocable change in 
some of the most important parts of the legislation of all 
civilized states,” he scarcely spoke too strongly if we under- 
stand him as referring to its influence as an agent of de- 
1 molition. It certainly operated powerfully through the 
harmony of its critical side with the tendencies of the half- 
century which followed its publication to the assertion of 
personal freedom and “natural rights.” It discredited the 
economic policy of the past, and promoted the overthrow of 
institutions which had come down from earlier times, but 
were unsuited to modern society. As a theoretic treat- 
ment of social economy,and therefore as a guide to social 
reconstruction and practice in the future, it is provisional, 
not definitive. But here too it has rendered eminent ser- 
vice: it has established many truths and dissipated man 
obstinate prejudices; it has raised the views of all thinking 
men on national wealth to a higher level ; and, when the 
study of its subject comes to be systematized on the basis 
of a general social philosophy more complete and durable 
than Smith’s, no contribution to that final construction will 
be found so valuable as his. 
_ Buckle has the idea that the two principal works of 
Smith, the Theory of Moral Sentiments and the Wealth of 
_ Nations, are mutually complementary parts of one great 
scheme, in which human nature is intended to be dealt 
ith as a whole,—the former exhibiting the operation of 
the benevolent feelings, the latter of what, by a singular 
nomenclature, inadmissible since Butler wrote, he calls 
he passion of selfishness.” In each division the motor 
te ated is regarded as acting singly, without any 
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rference of the opposite principle. This appears to be 

artificial and misleading notion. Neither in the plan 
‘ Smith’s university course nor in the well-known passage 
1e end of his Moral Sentiments is there any indication of 
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makes it a consequence of the desire of sympathy. 

In relation to Smith’s personality, which is at present 
our principal object, it may be observed that his moral 
features are exhibited in an interesting way in his great 
work, The most marked characteristics thus reflected are 
his strong sympathy with the working classes, his con- 
tempt for vulgar politics, and his hatred of the spirit of 
monopoly,—the last manifesting itself especially in his sus- 
picion of the public conduct of merchants and manufac- 
turers. The first of these sentiments breaks out in several 
places, as in the discussion of the laws of settlement and 
in the remarks on combinations, and notably in the often- 
quoted passage where he says: “It is but equity that those 
who feed, clothe, and lodge the whole body of the people 
should have such a share of the produce of their own labor 
as to be themselves tolerably well fed, clothed and lodged.” 
He has no respect for that “insidious and crafty animal, 
vulgarly called a statesman or politician,” and complains 
that the “sneaking arts of underling tradesmen” are 
erected into political maxims for the conduct of a great 
empire. “All for ourselves and nothing for other people 
seems in every age of the world to have been the vilemaxim 
of the masters of mankind.” The project of shutting out 
every other nation from ashare in the benefits of our colonial 
trade he brands as an “invidious and malignant” one. He 
never tires of condemning the “mean rapacity,” the “mo- 
nopolizing spirit,” the “impertinent jealousy,” the “ inter- 
ested sophistry” of the capitalistic class. ‘“ Our merchants 
and manufacturers,” he says—and the remark is not yet 
out of date—‘“ complain much of the effect of high wages in 
raising the price, and thereby lessening the sale, of their 
goods both at home and abroad; they say nothing concern- 
ing the bad effects of high profits; they are silent with re- 
spect to the pernicious effects of their own gains ; they com- 
plain only of those of other people.” ‘Their interest isnever 
exactly the same with that of the public; they have gener- 
ally an interest to deceive and even to oppress the public; 
and they accordingly have upon many occasions both de- 
ceived and oppressed it.” This class he regarded, in fact, 
as corrupting by its selfishness the policy of the European 
nations and in particular of England, and as constituting 
the strength of the opposition, which he feared would be 
insuperable, to a system of commercial freedom. The 
general impression of its author which the book leaves 
behind it is that of a large, healthy and generous nature, 
earnest in insisting on fair play for all and prompt to de- 
nounce with contemptuous vehemence anything which 
wore the appearance of injustice. 

Our principal authority for the biography of Smith is Dugald 
Stewart's Account of his Life and Writings, apy eee read (1793 
before the Royal Society of Edinburgh, and afterwards prefixe: 
to Smith’s Essays on Philosophical Subjects, as edited by Black and 
Hutton. Additional particulars are given in Brougham’s Men of 
Letters and Science, Burton's Life of Hume, and Alexander Carlyle’s 
Autobiography ; and some characteristic anecdotes of him will be 
found in Memoirs of the Life and Works of Sir John Sinclair (1837). 
For comments on his Theory d Moral Sentiments, see, besides 
Stewart, as cited above, Dr, T. Brown’s Philosophy of the Human 
Mind, lects. 80 and 81; Sir J. Mackintosh’s Dissertation on the 

ess of Ethical ge ; J. A. Farrer's Adam Smith (1881) 
in the series entitled English Philosophers ; and the art. Eruics in 
the present work. On the Wealth of Nations, the student ne 
consult the prefaces to M‘Culloch’s, Rogers's and Nicholson’s edi- 
tions of that work ; Rogers's Historical Gleanings (1869:: the art. 
“Smith” in Coquelin and Guillaumin’s Dictionnaire del’ Economie 
Politique; Bagehot’s Economie Studies (1880) ; and Cossa’s Guide 
to the Study of Political Economy (Eng. trans., 1880), chap. v., 
where the author has enumerated the most important memoirs 
by foreign writers on Smith as-an economist. (J. K. 1.) 


SMITH, ALBERT (1816-1860), an instance of the 
journalistic rather than the truly literary type of 
writer, was one of the most popular men of his time ; 
a favorite humorist in the vein of humor then in 
vogue, but now already rather out of date ; a leading 
contributor to Punch ; the author of successful books 
of light social satire ; and, not least, the exponent of 
‘‘Mont Blane”’ in a pre-scientifie popular_entertain- 
ment descriptive of that famous mountain. He was born 
at Chertsey, Surrey, on 24th May, 1816, and was edu- 
cated to follow his father’s profession of a surgeon. 
Having, in the course of his medical studies, been to 
the Hétel Dieu, Paris, his first literary effort was an 
account of his life there, which appeared, in the 
Mirror. From this time he gradually relinquished his 


medical work for the more eomageins occupation of eh ; 


literature. He was associated with Punch from its 
ginning, and wasalso a regular contributor to Bentley's 


182 


Miscellany, in whose pages his first and best book, The 
Adventures of Mr. Ledbury, first appeared. His other 
books were A History of Evening Parties, Christopher 
Tadpole, issued in monthly parts, Pottleton’s Legacy, 
and, as a series of so-called natural histories, Zhe 
Gent, The Ballet Girl, The Idler upon Town, and 
The Flirt. Albert Smith also wrote extravaganzas 
and adapted some of Charles Dickens’s stories for the 
stage. He conducted too fora time a magazine called 
The Man in the Moon, which was discontinued in 
1849. In 1851 he visited the Alps and ascended Mont 
Blane, and the year after produced the descriptive en- 
tertainment before referred to. ‘‘ China,’’ a similar 
entertainment, was afterwards produced, but less suc- 
cessfully. Smith married in 1859 a daughter of 
Keeley, the comedian. He died at Fulham, Middle- 
sex, on 23d May, 1860, from an attack of apoplexy. 
SMITH, ALEXANDER (1830-1867), was the most 
prominent representative of the so-called ‘‘ spasmodie’”’ 
school of poetry, whose peculiarities first gained for it 
a hasty reputation, and then, having suffered under 
closer critical examination, it almost as speedily 
dropped out of mind again. Smith has never yet, 
Pattie ra. had his true position assigned to him. is 
first book, A Life Drama and other Poems (1853). 
which made his name, was a work of real promise. 
Although deficient in dramatic grasp of subject, in 
restraint of expression, in metrical quality, and al- 
though showing too obviously the ‘ndeanes of Keats 
and Tennyson in certain exaggerations of epithet and 
phrase, the book yet contains evidence of a poetic 
faculty which might, under more fortunate conditions, 
have developed into genuine power. Alexander Smith 
was one of those writers who require the critical safe- 
guards of the schools to chasten their somewhat im- 
portunate energies; and for want of these academic 
restrictions he wasted his powers in discursive experi- 
ments of not much abiding value. Born at Kilmar- 
nock, on the last day of 1830, he received the usual 
schooling common at that time; and, his parents being 
too poor to send him to college, he was placed in a 
linen factory to follow his father’s trade of a pattern 
designer. His literary proclivities, however, soon 
showed themselves, and from time to time his early 
poems appeared in the Glasgow Citizen, in whose 
editor, James Hedderwick, he found a sympathizin 
and appreciative friend. His poems, having attracte 
the attention also of the Rev. George Gilfillan, found 
through him an opening in the London Citizen. A Life 
Drama and other Poems, published in 1853, spéedily 
ran through several editions, and gained Smith the 
appointment of secretary to Edinburgh university in 
1854. In the same year Sydney Dobell, whose name 
is now familiarly associated with Smith’s, came to 
Edinburgh, and an acquaintanceship at once sprang up 
between the two, which resulted in their collaboration 
in a book of War Sonnets, inspired by the Crimean 
War, which was published in 1855. The volumes of 
verse issued independently by Alexander Smith in the 
ensuing years did not receive much attention; their 
author then turned himself to prose, after publishing 
City Poems in 1857, and Edwin of Deira, a Northum- 
brian epic poem, in 1861. His first prose work was 
Dreamthorpe, 1863; it was followed in 1865 by A Sum- 
mer in Skye, which contains his best prose writing, 
and is full of a quiet charm and true sympathy wit 
nature. His last work was an experiment in fiction, 
Alfred Hagart’s Household (1866), which ran first 
through Good Words. In this the same faults of con- 
struction, conjoined with the same incidental grace 
of description that show themselves in his larger 
poems, are repeated. The strain produced by his liter- 
ary and other work began to tell towards the end 
* oy and his death followed on 5th January, 


A memoir of Smith by P. P. Alexander is prefixed to a 
volume of remains, entitled Last Leaves, in which will be 
found a fairly complete account of his life and writings. 
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SMITH, Corvin (1795-1875), portrait painter, was 
born at Brechin, Scotland, in 1795. He studied in 
London in the schools of the Royal Academy and 
worked in Nolleken’s studio. He then proceeded to 
Italy, where he executed some fine copies from Titian ; 
and at Antwerp he made studies from the works of 
Rubens. Returning to Scotland in 1827, he settled in 
Edinburgh, occupying the house and studio which had 
formerly ‘es heeins ja Raeburn. Soon he attained a wide 
practice as a portrait painter, and among his sitters 
were Lord Jeffrey, Henry Mackenzie, author of 7'he 
Man of Feeling, and many of the most celebrated 
Scotsmen of the time. His portrait of Sir Walter 
Scott was so popular that he executed some twent 
replicas of it, for seven of which he received fres 
sittings. His works are distinguished by excellent 
draftsmanship, Wy directness and simplicity of treat- 
ment, and by well-marked individuality. He died in 
Edinburgh on 21st July, 1875. 

SMITH, Henry Joun SrepHeEn (1826-1883), ma- 
thematician, was born in Dublin on 2d November, 
1826, and was the fourth child of his parents. When 
Henry Smith was just two years old his father died, 
whereupon his mother left Ireland for England. Mrs. 
Smith taught her children herself, and until Henry 
was over eleven he was under her exclusive care and 
teaching; after that he was educated by private tutors 
till he went to Rugby in 1841. Whilst under the first 
of these tutors, in nine months he read all Thucydides, 
Sophocles, and Sallust, twelve books of Tacitus, the 
greater part of Horace, Juvenal, Perseus, and several 
ante of Aischylus and Euripides. He also got up six 

ooks of Euclid and some algebra, besides reading a 
considerable quantity of Hebrew, and learning the 

des of Horace by heart. On the death of his elder 
brother in September, 1843, Henry Smith left Rugby. 
and in the aad of 1844 gained a scholarship at Ballio 
College, Oxford. He won the Ireland scholarship in 
1848, and obtained a first class in both the classical 
and the mathematical schools in 1849. He gained the 
senior mathematical scholarship in 1851. He was 
elected fellow of Balliol in 1850 and Savilian professor 
of geometry in 1861, and in 1874 was rahe keeper 
of the university museum. He was elected F.R.S. in 
1861, and was an LL.D. of Cambridge and Dublin. 
He served on various royal commissions, and from 
1877 was the chairman of the ee: body of the 
meteorological office. He died at Oxford on 9th Feb- 
ruary, 1883. 


After taking his degree he wavered between classics and 
mathematics, but finally chose the latter. After publish- 
ing a few short papers relating to theory of numbers and to 
geometry, he devoted himself to a thorough examination 
of the writings of Gauss, Lejeune-Dirichlet, Kummer, etc., 
on the theory of numbers. The main results of these re- 
searches, which occupied him from 1854 to 1864, are con- 
tained in his Report on the Theory of Numbers, which ap- 
peared in the British Association volumes from 1859 to 
1865. This report contains not only a complete account of 
all that had been done on this vast and intricate subject, 
but also original contributions of his own. Some of the 
most important results of his discoveries were communi- 
cated to the Royal Society in two memoirs upon Systems 
of Linear Indeterminate Equations and Congrue and 
upon the Orders and Genera of Ternary Quadratic 
(Phil. Trans., 1861 and 1867). He did not, however, confin 
himself to the consideration of forms involving only three 
indeterminates, but succeeded in establishin, a 
on which the extension to the general case of n indetermin- 
ates depends, and obtained the general formula, thus effect- * 
ing what is probably the greatest advance made in the sub- 
ject since the publication of Gauss’s Disquisitiones . 
ice. A brief abstract of Smith’s methods and results: 
in the Proc. Roy. Soc. for 1864 and 1868. In the 
these notices he gives the general formule with 
strations. As corollaries to the general form ule 
the formule relating to the representation of a nu 
a sum of five squares and also of seven squares. 
of representation ceases when the number of s qui 
ceeds eight. The cases of two, four, and six 
been given by Jacobi and that of three square 
stein, who had also given without demonst 
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the results for five squares. Fourteen years later the 
French Academy, in ignorance of Smith’s work, set the 
demonstration and completion of Eisenstein’s theorems for 
five squares as the subject of their ‘ Grand Prix des Sci- 
ences Mathématiques.” Smith, at the request of a member 
of the commission by which the prize was proposed, under- 
took in 1882 to write out the demonstration of his general 
theorems so far as was required to prove the results for the 
special case of five squares. A month after his death, in 
March, 1883, the prize of 3000 [$579] francs was awarded to 
him. The fact that a question of which Smith had given the 
solution in 1867, as a corollary from general formule govern- 
ing the whole class of investigations to which it belonged, 
should have been set by the French Academy as the subject 
of their great prize, shows how far in advance of his con- 
temporaries his early researches had carried him. Many of 
the propositions contained in his dissertation are general ; 
but the demonstrations are not supplied for the case of seven 
squares. He was also the author of important papers in 
which he extended to complex quadratic forms many of 
Gauss’s investigations relating to real quadratic forms. 
After 1864 he devoted himself chiefly to elliptic functions, 
and numerous papers on this subject were published by 
him in the Proc. Lond. Math. Soc., and elsewhere. At the 
time of his death he was engaged upon a memoir on the 
Theta and Omega Functions, which he left nearly complete. 
In 1868 he was awarded the Steiner prize of the Berlin 
Academy for a geometrical memoir, Sur quelques problémes 
cubiques et biquadratiques. He also wrote the introduction 

' to the collected edition of Clifford’s Mathematical Papers 
(1882). The three subjects to which Smith’s writings re- 
late are theory of numbers, elliptic functions, and modern 
geometry ; but in all that he wrote an “arithmetical” mode 
of thought is apparent, his methods and processes being 
arithmetical as distinguished from algebraic, He had the 
most intense admiration of Gauss. He was president of the 
mathematical and physical section of the British Associa- 
tion at Bradford in 1873, and of the London Mathematical 
Society in 1874-76. A memorial edition of his collected 
mathematical works is being (1887) printed by the Oxford 
university press. 

An article in the Spectator of 17th Febtuary, 1883, written 
by Lord Justice Bowen, gives perhaps the best idea of 
Smith’s extraordinary personal qualities and influence, his 
sound judgment, perfect temper, gentle and Lwlian wisdom, 
sweetness of character, delicate gayety of spirit, and bril- 
liant conversational powér, which made him one of the 
most accomplished and attractive ornaments of any edu- 
cated company in which he moved. 


For further details relating to Henry Smith, reference should 


be made to the Fortnightly Review for May, 1883, and to the 
“Monthly Notices” of the Roy. Ast. Soc., vol. xliv. 


SMITH, James (1775-1839) and Horace _(1779- 
1849), sons of an eminent and prosperous London 
solicitor, were born, the former on 10th February, 
1775, and the latter on 31st December, 1779, both in 
London. They were joint authors of the Rejected 
Addresses, described Sapa as ‘‘one of the luckiest 
hits in literature.” e occasion of this happy jeu 
d esprit was the rebuilding of Lane theatre in 
1812, after a fire in which it had been burnt down. 
The managers had offered a prize of £50 [$243] for 

an address to be recited at the reopening in October. 
Six weeks before that date the happy thought oc- 
 gurred to the brothers Smith of feigning that the 
most popular poets of the time had_ been cans the 
competitors and issuing a volume of unsuccessful ad- 
dresses in parody of their various styles. 'They divided 
the task Seisech them, James taking Wordsworth, 
Southey, Coleridge, and Crabbé, while Byron, Moore, 
Scott, and Bowles were assigned to Horaee.’ The 
a were ready with their small volume by 
tober, but they had some difficulty in getting a 
publisher, although the success of their clever imita- 
tions once published was such that seven editions were 
 ealled for within three months. The Rejected Ad- 
dresses are the most widely popular parodies ever pub- 
~ Jished in England, and have taken quite a classica 
‘yank in that kind of literature. ‘The brothers fairly 


ye 


The particulars of the authorship are given in the 18th edition 

and in the memoir of his brother by Horace prefixed to a 
lectior tive pieces Lig James contributed the first 
tation of ut otherwise they worked in- 
atly, 7 
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divided the honors: the elder brother’s Wordsworth 
is evenly balanced by the younger’s Scott, and both 
had a hand in Byron. A striking feature in the paro- 
dies is the absence of malice ; none of the caricatured 
bards took offence, while the imitation is so clever that 
both Byron and Scott are recorded to have said in effect 
that they could hardly believe they had not written the 
addresses ascribed to them. 

After this brilliant success James, the elder brother, 
determined, as he said, ‘‘to leave off a winner’’ and 
follow Warburton’s advice to Anstey: ‘‘ Young man, 
you have written a highly successful work; never put 
pen to paper again.’’ He was tempted occasionally 
to transgress this self-denying ordinance, and made 
another hit in writing Country Cousins, A Trip to 
Paris, A Trip to America, and other lively skits for 
Charles Mathews, earning from the comedian the 
praise of being ‘‘the only man who can write clever 
nonsense. ”’ is social reputation as a wit stood high. 
He was reputed one of the best of conversers in an 
age when the art was studied, and it was remarked 
that he held his own without falling into the great 
error of wits,—sarcasm. But for all hia good nature 
he did not wholly escape the Charybdis of great talk- 
ers,—the charge of being something of a bore. In 
his old age the irreverent Fraser's put him in its 
gallery of living portraits as a gouty and elderly but 
painstaking joker. He died in London on 26th De- 
cember, 1839. 

Horace Smith was less timorously careful of his 
poetical reputation than his elder brother, whom he 
survived, and, after making a fortune as a stock- 
broker, followed in the wake of Scott and wrote about 
a score of historical novels,—Brambletye House, Tor 
Hill, Reuben Apsley, Zillah, The New Forest, Walter 
Colyton, ete. His sketches of eccentric character are 
brilliant and amusing; but he was more of an essayist 
than a story-teller. He began in 1826, when Scott, 
still retaining his hold on the public, had made suc- 
cess impossible for imitators with less wealth of his- 
torical substance and inferior command of stirring in- 
cident. As he went on he encountered such compet- 
itors as Bulwer Lytton, Disraeli, Marryat, and Dickens. 
Still Horace Smith established a fair reputation, and 
some of his novels may still be found in the smoking- 
rooms of country houses. He was also a frequent 
contributor to the New Monthly Magazine under the 
editorship of Campbell. Three volumes of Gaieties 
and Gravities, published in 1826, contain many witty 
essays both in prose and in verse, but the only single 

iece that has taken a permanent place is the ‘‘ Ad- 
at to the Mummy in Belzoni’s Exhibition.’’ There 
is more of earnest in this than is generally found in 
his jesting. In private life Horace Smith was not less 
popular than his brother, though less ambitious of re- 
nown as a talker. It was of him that Shelley said: 
“Is it not odd that the only truly generous person I 
ever knew who had money enough to be generous 
oetry and 
pastoral dramas and yet knows how to make money, 
and does make it, and is still generous.’’ Horace 
Smith died at Tunbridge Wells on 12th July, 1849. 

SMITH, Jown (1580-1631), usually distinguished 
as Captain John Smith, some time president of the 
English colony in Virginia, was the elder son of 
George Smith, a well-to-do tenant-farmer on the estate 
of Lord Willow hby d’Eresby at Willoughby near 
Alford in Lincolnshire. The life of this Virginian 
hero falls conveniently into five periods. : 

The first of these, 1580-1596, that of his early 

outh, is thus described by himself in his 7’ravels- 
Willoughby in Lincolnshire 

and was a scholar in the two free schools of Alford 
and Louth. His parents, dying [April, 1596] when | 
he was thirteen for rather fifteen] years of age, left 
him a competent means, which he, not being capable 
to manage, little regarded. His mind ree then 
set upon brave adventures, he sold his satchel, books, 
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and all he had, intending secretly to get to sea, but 
that his father's death stayed him. But now the 
uardians of his estate more regarding it than him, 


e had liberty enough, though no means, to get be-| 


yond the sea. About the age of fifteen years, he was 
aad an apprentice to Master Thomas Sendall of 
[King’s] Lynn, the greatest merchant of all those 
parts; but, because he would not presently send him 
to sea, he never saw his master in eight years after.’’ 
The second period, 1596-1604, is that of his adven- 
tures in Europe, Asia, and Africa. He first went to 
Orleans in attendance on the second son of Lord 
Willoughby. Thence he returned to Paris, and so by 
Rouen to Havre, where, his money being spent, he 
began to learn the life of a soldier under Henry IV. 
of France. On the conclusion of the peace with the 
League he went with Captain Joseph Duxbury to 
Holland and served there some time, probably with 
the English troops in Dutch pay. By this time he 
had gained a wide experience in the art of war, not 
merely as an infantry officer, but also in those more 
technical studies which are now followed by the Royal 
Engineers. At length he sailed from Enkhuisen to 
Scotland, and on the voyage had a narrow escape from 
shipwreck upon Holy Island near Berwick. After 
some stay in cootland he returned home to Willoughby, 
‘‘where, within a short time being glutted with too 
much company, wherein he took ma delight, he re- 
tired himself into a little woody pasture, a good way 
from any town, environed with many hundred acres 
of other woods. Here by a fair brook he built a 
sie ane of boughs, where only in his clothes he lay. 
is study was Machiavelli’s Art of War and Marcus 
Aurelius ; his exercise a good horse with his lance 
and ring; his food was thought to be more of venison 
than anything else ; what [else] he wanted his man 
brought him. The country wondering at such a her- 
mit, his friends persuaded one Signior Theadora Pola- 
loga, rider to Henry, earl of Lincoln, an excellent 
horseman and a noble Italian gentleman, to insinuate 
{himself ] into his woodish acquaintances, whose lan- 
guages and good discourse and exercise of riding drew 
mith to stay with him at Tattersall. . . . Thus, when 
France and the Netherlands had taught him to ride a 
horse and use his arms, with such rudiments of war 
as his tender years, in those martial schools, could 
attain unto, he was desirous to see more of the world, 
and try his fortune against the Turks, both lamenting 
and repenting to have seen so many Christians 
slaughter one another.” 
ext came his wanderings through France from 
Picardy to Marseilles. There he took ship for Italy 
in a vessel full of pilgrims going to Rome. These, 
cursing him fora heretic, and swearing they would 
have no fair weather so long as he was on board, 
threw him, like another Jonah, into the sea. He was 
able to get to a little uninhabited island, from which 
he was taken off the next morning by a Breton ship 
of 200 tons going to Alexandria, the captain of which, 
named La Roche, treated him as a friend. In this 
ship he visited Egspt and the Levant. On its wa 
back the Breton ship fought a Venetian argosy o 
400 tons and captured it. Reaching Antibes (Var) 
later on, Captain La Roche put Smith ashore with 
500 sequins deat who then proceeded to see Ital 
as he had already seen France. Passing throug 
Tuscany he came to Rome, where he saw Pope 
Clement VIII. at mass, and called on Father R. Par- 
sons. Wandering on to Naples and back to Rome, 
thence through Tuscany and Venice, he came to Gratz 
in Styria. ere he received information about the 
Turks who were then swarming through Hungary, 
and, passing on to Vienna, entered the emperor's ser- 


vice. 

In this Turkish war the years 1601 and 1602 soon 
passed away ; many desperate adventures did he go 
through, and one in particular covered him with great 
honor. At Regal (Stuhlweissenburg), in the presence 
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of two armies, as the champion of the Christians, he 
fought on horseback and killed three Turkish cham- 

ions in succession. On 18th November, 1602, at the 
Pattle of Rothenthurm, a pass in Transylvania, where 
| the Christians fought desperately against an overpow- 
ering force of Crim Tatars, Smith was left wounded 
on the field of battle. His rich dress saved him, for 
it showed that he would be worth a ransom. As soon 
as his wounds were cured he was sold for a slave and 
then marched to Constantinople, where he was pre- 
sented to Charatza Tragabigzanda, who fell in love 
with him. Fearing lest her mother should sell him, 
she sent him to her brother Timor, pasha of Nalbrits, 
on the Don, in Tartary. ‘*To her unkind brother 
this kind lady wrote so much for his good usage that 
he half suspected as much as she intended; for she 
told him, he should there but sojourn to learn the 
‘language, and what it was to be a Turk, till time made 
her master of herself. But the Timor, her brother, 
diverted all this to the worst of cruelty. For, within 
an hour after his arrival, he caused his ‘ drubman’ to 
strip him naked, and shave his head and beard so bare 
as his hand. A great ring of iron, with a long stalk 
bowed like a sickle, was riveted about his neck, and a 
coat [put on him| made of ulgry’s hair, guarded 
about with a piece of an undressed skin. There were 
'many more Christian slaves, and nearly a hundred 
forsados of Turks and Moors, and he being the last 
was the slave of slaves to them all.’’ While at Nal- 
brits the English captain kept his eyes open, and his 
account of the Crim Tatars is careful and accurate. 
‘*So long he lived in this miserable estate, as he be- 
came a thresher at a grange in a great field, more than 
a league from the Timor’s house. The pasha, as he 
oft used to visit his granges, visited him, and took 
occasion so to beat, spurn, and revile him, that for- 
getting all reason Smith beat out the Timor’s brains 
with his threshing bat, for they have no flails, and, 
seeing his estate could be no worse than it was, clothed 
himself in the Timor’s clothes, hid his body under the 
straw, filled his knapsack with corn, shut the doors, 
mounted his horse, and ran into the desert at all ad- 
venture.’’ For eighteen or nineteen days he rode for 
very life until he reached'a Muscovite outpost on the 
river Don; here his irons were taken off him, and the 
Lady Callamata largely supplied all his wants. Thence 
he passed, attracting all the sympathy of an escaped 


Christian slave, through Muscovy, Hungary, and 
Austria until he reached Leipsic in December, 1603. 
There he met his old master, Prince Sigismund, who, 
in memory ef his gallant fight at Regal, gave him a 
grant of arms and 500 ducats [$1134] of gold. Thence 


he wandered on, sightseeing, rae Germany, 
France, and Spain, until he came to Safi, from which 


no fe he made an excursion to the city of Morocco 
and back. 

While at Safi he was blown out to sea on board 
Captain Merham’s ship, and had to go as far as the 
Canaries.. There Merham fought two Spanish ships 
at once and beat them off. Smith came home to 
England with him, having a thousand ducats in his 
purse [$2268]. ’ : 

The third period, 1605-1609, is that of Captain 
Smith’s experiences in Virginia. Throwing himself 
into the colonizing projects which were then coming 
to the front, he first intended to have gone out to the 
colony on the Oyapok in South America; but, Cap- 
tain Ley dying, and the reinforcement mi & 
‘“‘the rest escaped as they could.’”’ Hence Smit! did 
not leave England on this account. But he went 
heartily into the Virginian project Captai 
Bartholomew Gosnold and others. He states 


what he pot in his travels he spent in colo izing. 
“When I went first to these desperate desig 


cost me many a forgotten pound to hire men to go, mn 
ap arianse oy caused more to run away than 
ave spared neither pains or money according 


ability, first to procure His Majesty’s letters pat 
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and a company here, to be the means to raise a com- 
pany to go with me to Virginia, which beginning here 
and there cost me nearly five years’ [1604-1609] work, 
and more than five hundred pounds of my own estate, 
besides all the dangers, miseries, and incumbrances I 
endured gratis.’’ Two coionizing associations were 
formed,—the London Company for South Virginia 
and the Western Company for North Virginia. Smith 
was one of the founders of the London Company. The 
colonies which Sir W. Raleigh had established at 
Roanoke and other islands off the American coast had 
all perished, mainly for want of a good harbor, so that 
really nothing at all was known of the Virginian coast- 
line when the first expedition left London on 19th 
December, 1606 ; and Dhaietare the attempt was bound 
to fail unless a convenient harbor shout be found. 
The expedition consisted of three ships (the ‘‘ Susan 
Constant,’’ 100 tons, Captain C. Newport; the ‘‘ God 
eed,” 40 tons, Captain B. Gosnold; and a pinnace 
of 20 tons, Captain J. Ratcliffe), with about 140 col- 
onists and 40 sailors. They made first for the West 
Indies, reaching Dominica on 24th March, 1607. At 
Nevis, their next stopping place, a gallows was erected 
to hang Captain Smith on the false charge of con- 
spiracy ; but he escaped, and, though afterwards the 
lives of all the men who plotted against him were at 
his mercy, he spared them. Sailing northwards from 
the West Indies, not knowing where they were, the 
expedition was most fortunately, in a gale, blown into 
the mouth of Chesapeake Bay, discovering land on 
26th April, 1607. Anchoring, they found the James 
river, and, having explored it, fixed upon a site for 
their capital in the district of the chief or weroance of 
Paspaheh, its chief recommendation being that there 
were 6 fathoms of water so near to the shore that the 
ships could be tied to the trees. Orders had been sent 
out for the government of the colony in a box, which 
was opened on 26th ie 1607. Captains B. Gosnold, 
E. M. Wingfield, C. Newport, J. Smith, J. Ratcliffe, 
J. Martin, and G. Kendall were named to be the coun- 
cil to elect an annual president, who, with the council 
should govern. Wingfield was, on 13th May, electe 
the first president ; and the next day they landed at 
James Town and commenced the settlement. 
All this while Smith was under restraint, for thirteen 
weeks in all. His enemies would have sent him home, 
out of a sham commiseration for him; but he chal- 
lenged their charges, and so established his innocency 
that Wingfield was adjudged to oe him £200 $972] 
as damages. After this, on 2Ut June, 1607, Smith 
was admitted to the council. : ) 
As in going to America in those days the great dif- 
ficulty was want of water, so in those colonizing efforts 
the paramount danger was from want of food. ‘‘ There 
were never Englishmen left in a foreign country in such 
misery as we were in this new discovered Virginia. We 
watched every three nights [every third night], lying 
on the bare cold poole 7 what weather soever came, 
and warded all the next day, which brought our men 
to be most feeble wretches. Our food was but a small 
can of barley sodden in water to five men aday. Our 
drink, cold water taken out of the river, which was, at 
a flood, very salt, at a low tide, full of slime and filth, 
which was the destruction of many of our men.” So 
great was the mortality that out of 105 colonists livin 
on the 22d June, 1607, 67 died by the following 8t 
‘January. The country they had settled in was sparsely 
; by many small tribes of Indians, who owned 
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James Town to get more corn, and also to explore the 
upper waters of the Chickahominy. They got the barge 
up as far as Apocant. Seven men were left in it, with 
orders to keep in midstream. They disobeyed, went 
into the village, and one of them, George Cassen, was 
caught ; the other six, barely escaping to the barge, 
brought it back to James Town. It so happened that 
Opecanchanough (the brother of Powhatan, whom he 
succeeded in 1618, and who carried out the great 
massacre of the English on Good Friday, 1622) was in 
that neighborhood with two or three hundred Indians 
on a hunting expedition. He ascertained from Cassen 
where Smith was, who, ignorant of all this, had, with 
Jehu Robinson and Thomas Emery, gone in a canoe 
20 miles farther up the river. The Indians killed Rob- 
inson and Emery while they were sleeping by the camp 
fire, and went after Smith, who was away getting food. 
They surprised him, and, though he bravely defended 
himself, ie had at last to surrender. He then set his 
wits to confound them with his superior knowledge, 
and succeeded. Opecanchanough led him about the 
country for a wonder, and finally, about 5th January, 
1608, brought him to Powhatan at Werowocomoco. 
‘*Having feasted him after their best barbarous man- 
ner they could, a long consultation was held ; but the 
conclusion was two great stones were brought before 
Powhatan; then as many as could laid hands on 
Smith, dragged him to them, and thereon laid his 
head. And, being ready with their clubs to beat out 
his brains, Pocahontas, the king’s dearest daughter, 
when no entreaty could prevail, got his head in her 
arms and laid her own upon his to save him from 
death. Whereat the emperor was contented Smith 
should live, to make him hatchets, and her bells, 
beads, and copper; for they thought him as well of all 
occupations [handicrafts] as themselves.’’ 

The truth of this story was never doubted till 1866, 
when the eminent antiquary, Dr. Charles Deane of 
Cambridge, Mass., in reprinting Smith’s first book, 
the True Relation of 1609, pointed out that it contains 
no reference to this hairbreadth escape. Since then 
many American historians and scholars have concluded 
that it never happened at all; and, in order to be con- 
sistent, they have tried to prove that Smith was a 
blustering braggadocio, which is the very last thing 
that scat in truth be said of him. The rescue of a 
captive doomed to death by a woman is not such an 
maint thing in Indian stories. [f the truth of this 
deliverance be denied, how then did Smith come back 
to James Town loaded with presents, when the other 
three men were killed, George Cassen in particular, in 
a most horrible manner? a how is it, supposing 
Smith’s account to be false, that Pocahontas after- 
wards frequently came to James Town, and was next 
to Smith himself the salvation of the colony? The 
fact is, nobody doubted the story in Smith’s lifetime, 
and he had enemies enough. t ‘ 

Space fails to describe how splendidly Smith worked 
after his deliverance for the good of the colony, how 
he explored Chesapeake Bay and its influents, how 
(when all others had failed) the presidency was forced — 
on him on 10th September, 1608 ; how he tried to 
seize Powhatan at Werowocomoco on 12th J: es 
1609, but he fled to Orapakes, 40 miles farther off; 
how with only eighteen men he cowed Opecanchanough 

1 Pocahontas never visited James Town after Smith went to 
England in October, 1609, until she was brought there a state 
prisoner in April, 1613, by Captain S. 1, who had obtained 

Le Oy reece har cea wicaun wi muouke penoa Witt 
the tdians. the meantime, believing Smith, to be dead, she 
fell in love with Gwer ‘They were married about 1st April, 161 


Subsequently she embraced Christianity. Sir T. Dale, with Rolfe 
and his 161 


for Virginia in the George, Captain S. exe (her old captor), but 
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in his own house at Pamunkey, in spite of the hun- 
dreds of Indians that were there, and made him sell 
corn ; how well he administered the colony all through 
the spring and summer of 1609. 

Meanwhile the establishment of this forlorn hope in 
Virginia had stirred up a general interest in England, 
so that the London Company were able in June, 1609, 
to send out 9 ships with 500 colonists. Smith had now 
got the Indians into splendid order ; but from the ar- 
rival on 11th August of the newcomers his authority 
came to an end. They refused to acknowledge him, 
and robbed and injured the Indians, who attacked them 
in turn. Smith did his best to smooth matters, while 
the rioters were plotting to shoot him in his bed. In 
the meantime he was away up the river. On his re- 
turn, ‘‘ sleeping in his boat, accidentally one fired his 
powder bag, which tore his flesh from his body and 
thighs, 9 or 10 inches square, in a most pitiful manner ; 
but to quench the tormenting fire frying him in his 
clothes he leaped overboard into the deep river, where, 
ere they could recover him he was nearly drowned.’ 
Thus disabled, he was sent home on 4th October, 1609, 
and never set foot in Virginia again. Nemesis overtook 
the rioters the winter after he left, which is known in 
Virginian story as ‘‘the starving time.’’ Out of 490 

ersons in the colony in October, 1609, all but 60 died 
y the following March. 

The rest of Smith’s life can only be briefly touched 
upon. The third period, 1610-1617, was chiefly spent 
in discovering Nusconcus, Canada, and Pemaquid in 
North Virginia, to which, at his solicitation, Prince 
Charles gave the name of New England. His first 
object was to fish for cod and barter for furs, his next, 
to discover the coast-line with the view to settlement. 
Two attempts, in 1615 and 1617, to settle at Capawuck 
failed, but through no fault of his. It was in connec- 
tion with these projects that the Western Company for 
North Virginia gave him the title of admiral of New 
England. We cannot better conclude this sketch of 
his active operations than in his own words printed in 
1631. ‘‘ Having been a slave to the Turks; prisoner 
among the most barbarous savages; after my deliver- 
ance commonly discovering and ranging those large 
rivers and unknown nations with such a handful of ig- 
norant companions that the wiser sort often gave me 
up for lost; always in mutinies, wants, and miseries; 
blown ma with gunpowder; a long time a prisoner 
among the French pirates, from whom escaping in a 
little boat by myself, and adrift all such a stormy winter 
night, when their ships were split, more than £100,000 
EHO lest which they had taken at sea, and most 
of them drowned upon the Isle of Rhé—not far from 
whence I was driven on shore, in my little boat, ete. 
And many a score of the worst winter months have [I] 
lived in the fields; yet to have lived near thirty-seven 
years [1593-1630] in the midst of wars, pestilence, and 
famine, by which many a hundred thousand have died 
about me, and scarce five living of them that went first 
with me to Virginia, and yet to see the fruits of my 
labors thus well begin to prosper (though I have but 
my labor for my pains), have I not much reason, both 
privately and publicly to acknowledge it, and give God 
thanks?”’ 

The last period, 1618-1631, of Smith’s life was 
chiefly devoted to authorship. In 1618 he applied (in 
vain) to Lord Bacon to be numbered among his ser- 
vants. In 1619 he offered to lead out the pilgrim 
fathers to North Virginia; but they would not have 
him, he being a Protestant and they Puritans. The 
London Virginia Company became bankrupt for £200,- 
000 [$972,000] in 1624. A list of his publications will 
be found at the end of this article. Thus having done 
much, endured much, and written much, while still 
contemplating a History of the Sea, Captain John 
Smith died on 21st June, 1631, and was buried in St. 
a eg Church, London. 

o of the sixty survivors of ‘‘ the starving time,”’ 


Richard Pots and William Phettiplace, thus nobly ex- enough to be the father of such a wit as Sydney 
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pressed in print, so early as 1612, their estimate of 
| Smith : “What shall I say? but thus we lost him 
| {4th October, 1609] that in all his proceedings made 

justice his first guide and experience his second; ever 
eres baseness, sloth, pride, and indignity more than 
} any dangers; that never allowed more for himself than 
|his souldiers with him; that upon no danger would 
send them where he would not lead them himself ; that 
| would never see us want what he either had, or could 
| by any means get us; that would rather want than 
| borrow or starve than not pay ; that loved actions more 
|than words, and hated falsehood and eozenage than 
death; whose adventures were our lives, and whose 
loss our deaths.” 


A fairly complete bibliography will be found in Professor 
Edward Arber’s reprint of Smith’s Works, Birmingham, 
1884, 8vo. The order of their first appearance is, A True 
Relation, etc., 1608 (first attributed to a gentleman of the 
colony, next to Th. Watson, and finally to Captain Smith) ; 
A Map of Virginia, ed. by W(illiam] Sfimmonds], Oxford, 
1612; A Description of New England, 1616; New England’s 
Trials, 1620; New England’s Trials, 2d ed., 1622; The General 
History of Virginia, New England, and the Summer Isles, 1624; 
An Accidence for all Young Seamen, 1626; the same tyork re- 
cast and enlarged as A Sea Grammar, 1627, both works con- 
tinuing on sale for years, side by side; The True Travels, etc., 
1630; Advertisements for the Unexperienced Planters, etc., 1631. 
Of some of the smaller texts limited 4to editions haye been 
published in the United States by Dr. C. Deane, J. Carter 
Brown, and others. ; (E, A.) 


SMITH, Joun RaApwHAEL (1752-1812), English 

ainter and mezzotint engraver, a son of Thomas 

mith of Derby, the landscape painter, was born in 
1752. He was apprenticed to a linen draper in Derby, 
and afterwards pursued the same business in London 
adding, however, to his income by the production of 
miniatures. He then turned to nee and exe- 
cuted his plate of the Public Ledger, which had great 
popularity, and was followed by his mezzotints of Edwia 
the Minstrel (a portrait of Thomas Haden), after 
Wright of Derby, and Mereury Inventing the Lyre, 
after Barry. He reproduced some forty of the works 
of Reynolds, some of these plates ranking among the 
snes go of the art of mezzotint, and he was ap- 

ointed engraver to the Prince of Wales. Adding to 

is artistic pursuits an extensive connection as a print- 
dealer and publisher he would soon have acquired 
wealth had it not been for his dissipated habits. He 
was passionately attached to field-sports, pugilism, and 
the stage, and was a boon companion of George Mor- 
land, whose figure-pieces he excellently mezzotinted. 
He executed many original portraits in chalks, and 
paicend subject-pictures such as the Unsuspecting 
aid, Inattention, and the Moralist, exhibiting in the 
Royal Academy from 1779 to 1790. Upon the decline 
of his business as a printseller he made a tour as an 
itinerant portrait painter through the northern and 
midland counties of England, producing much hasty 
and indifferent work, an settled in Doncaster, where 
he died on 2d March, 1812. 


As a mezzotint engraver Smith occupies the very first 
rank. His prints are delicate, excellent in drawing, and 
finely expressive of color. His small full-lengths in erayons 
and his portraits of Fox, Horne Tooke, Sir Francis Burdett, 
and the group of the duke of Devonshire and rag A 
port his claims as a successful draftsman and yer e 
was possessed of a very thorough knowledge of the princi- 
ples and history of art, and was a brilliant conversationalist. 


SMITH, Joseru. See Mormons. yr 
SMITH, Sypnery (1771-1845), one of the founders 


of the Edinburgh Review, and one of the wittiest 


en 


talkers and political writers of his generation, w 
son of an English country gentleman, and was 
Woodford in Essex on 3d June, 1771. His f 
man of restless ingenuity and activity, ‘ very 
odd by nature, but still more odd d 

bought, altered, spoiled, and sold about 
ferent estates in England, had talent and « 
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on the strictest principles of heredity; but Sydney | 
was wont himself to attribute not a little of his con- | 
stitutional gayety to an infusion of French blood, his | 
maternal grandfather being a French Protestant refu- | 
gee of the name of Ollier, who could not speak a word | 
of English. Sydney was the second of a family of four | 
brothers and one sister, all remarkable for their tal- 
ents. While two of the brothers, ‘‘ Bobus’’ and Cecil, 
were sent to Eton, Sydney was sent with the youngest | 
to Winchester, where he rose to be captain of the 
school, and with his brother so distinguished himself | 
that their schoolfellows signed a round-robin ‘‘ refus- 
ing to try for the college prizes if the Smiths were | 
allowed to contend for them any more, as they always 
ained them.’’ From Winchester Sydney went to 
ew College, Oxford, and in due course became a| 
fellow of his college. It was his wish then to read for | 
the bar, but his father would add nothing to his fel- 
lowship; and he was reluctantly compelled to enter | 
the church, and became a curate ina small village in 
the midst of Salisbury Plain. From this dreary in- 
cumbency he was relieved after two years, and con- 
ducted to the scene of the foundation of the Hdin- 
burgh Review by a combination of accidents. The 
squire of the parish invited the new curate to dine, 
was Saralatcat: and charmed to find sucha man in such 
a piace, and engaged him after a time as tutor to his 
eldest son. ‘‘It was arranged,’’ he afterwards said, 
‘*that I and his son should proceed to the university 
of Weimar. We set out, but before reaching our des- 
tination Germany was disturbed by war, and in stress 
of oa. we put into Edinburgh.”’ This was in 1797. 
In Edinburgh, as everywhere else, Smith made numer- 
ous friends, whose cordiality was in no way abated by 
his constant quizzing of the national foibles and pecu- 
liarities ; and among those friends were the future Ed- 
inburgh Reviewers. It was towards the end of his 
five years’ residence in Edinburgh, in the elevated 
residence of the then Mr. Jeffrey, ‘‘in the eighth or 
ninth story or flat in a house in Buccleuch Place,” 
that Sydney Smith proposed the setting up of a re- 
view as an organ forthe opinions and a vehicle for the 
ambition of the young a lonnsents with things as they 
were. ‘‘I was appointed editor,”’ he says in the pre- 
face to the collection of his contributions, ‘‘and re- 
mained long enough in Edinburgh to edit the first 
number [October, 1802] of the Hdinburgh Review. 
The motto I proposed for the Review was * Tenui mu- 
sam meditamur avena’—‘ We cultivate literature on 
a little oatmeal.’ But this was too near the truth to 
be admitted, and so we took our present grave motto 
from Publius Syrus, of whom none of us had, I am sure, 
ever ‘read a single line.’’ He continued to write for 
the Review for the next quarter of a century, and his 
brilliant articles were a main element in its success. 
They represent the very perfection of journalism. They 
were not merely the most readable, the most enter- 
taining : the solidity of substance and the seriousness 
of purpose were quite as indisputable as the brilliancy 
of the execution. The writer seemed to tackle the 
gravest of political and social questions in the highest 
of spirits, yet he never lost sight of his aim in pur- 
poseless buffoonery ; and, however heartily the reader 
might be made to laugh, the Jaughter was always di- 
rected at what seemed to the writer absurd and unrea- 
sonable opinion. It was remarked of his wit in con- 
-yersation that the butts of it were often seen to laugh 
as heartily as the audience; there was nothing base 


and personal in Sydney Smith’s raillery. The same 
with his writing when it was anonymous. His won- 


SMITH. 


| turer, and a social lion. 


 derful powers of humorous exaggeration were such as 

to detach a ridiculous opinion as far.as possible from 
its human 4 g t q 
sence of its absurdity. This was his habit as a contro- 
ersialist ; and, when his purpose was simply to con- 
vey information, to give the gist of a book of travels, 
a system of’ education, or a body of statistics, he 
18 unequalled in the art of amusing the reader with 


incarnation and present it in the bare es-| - 
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ludicrous images in the most unexpected places with- 
out departing from the main lines of a most clear, 
orderly, and instructive exposition. The fact is that 
the serious didactic purpose in all Sydney Smith's 
writing and the closeness of his adherence to the mat- 
ter in hand are the main obstacles to the living per- 
manence of his fame as the writer of the best collo- 
quial prose of his generation; for though his range 
of topics was wide—political, ecclesiastical, educa- 
tional, geographical, and otherwise miscellaneous— 
they were all of immediate, practical, and passing in- 
terest, and his remarks were pushed home to the life 
of the time so closely as to have comparatively little 
independent interest for posterity. 

Most of Sydney Smith’s contributions to the Edin- 
burgh Review were sent from the country parish of 
Foston-le-Clay in Yorkshire, where he spent the best 
part of his life. He left Edinburgh for good in 1803, 
when the education of his pupils was completed ; and, 
yielding to his wife’s confidence in his powers—he had 
married Miss Pybus, an English lady of good family, 
while still unsettled in life—adventured on London, 
where he rapidly became known as a preacher, a _lec- 
His success asa preacher, 
although so marked that there was often not standing 
room in the church in Berkeley Square, where he con- 
ducted the morning service, was not gained by any 
sacrifice of dignity: there was no eccentricity, nothing 
sensational in his preaching; it was a pure triumph 
of good sense, right feeling, earnestness, and fresh- 
ness of pulpit oratory. He lectured on moral philoso- 
phy at the Royal Institution for three seasons from 
1804 to 1808; and here also, handling the ordinary 
topics of a philosophy chair in a Scotch university, he 
treated them with such vigor, freshness, and liveliness 
of illustration that the London world crowded to Albe- 
marle Street to hear him. He made no pretence to 
originality, and in the main followed Dugald Stewart, 
whose lectures he had attended in Edinburgh ; but 
there is more originality as well as good sense in his 
lectures, especially on such topics as imagination and 
wit and humor, than in many more pretentious sys- 
tems of philosophy. With the brilliant reputation 
that Sydney Smith had acquired in the course of a few 
seasons in London, he would probably have obtained 
some good preferment had he been on the powerful 
side in politics. His Whig friends came into office 
for a short time in 1806, and presented him with the 
living of Foston-le-Clay in Yorkshire. He shrank from 
this banishment for a time, and discharged his parish 
duties through a curate ; but Mr. Percival’s Resi- 
dence Act was passed in 1808, and after trying in vain 
to negotiate an exchange, he quitted London in 1809 
and moved his household to Yorkshire. His most 
famous single production, Peter Plymley’s Letters on 
the subject of Catholic emancipation, ridiculing the 
opposition of the country clergy, a penta before this 
migration. From being the idol of London society to 
being the pastor of a country parish with no educated 
neighbor within 7 miles was a violent change ; but Syd- 
ney Smith accommodated himself cheerfully to his new 
circumstances, and won the hearts of his parishioners as 
quickly as he had conquered a wider world. Not the 
least entertaining chapter in his daughter’s biography 
of him is the account of his Yorkshire life. An inter- 
esting contrast might be drawn between it and Car- 
lyle’s life in somewhat similar cireumstances at Craig- 
enputtock, Sydney Smith’s life at Foston, with its 
cheerful energy and ingenuity, its vigorous jesting at 
difficulties and eccentric ways of conquering them, is 
of much better example, and moralists might do worse 
than put the story into form for general e lification.* 
Sydney Smith, after twenty years’ service in York- 
shire, obtained preferment at last from a Tory min-_ 


1 See Lady Holland’s Memoir, chaps. v., vi. ca Holland, 
Sydney Smith's eldest daughter, was the wife of Sir Henry 

olland, the eee apelpeene Ac ob of Lord Holland, as is some- 
times absurdly stated. 
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ister, Lord Lyndhurst, who presented him with a 
canonry in Bristol cathedral in 1828, and afterwards 
enabled him to exchange Foston for the living of 
Combe Florey near Taunton. From this time he dis- 
continued writing for the Hdinburgh Review on the 
ground that it was more becoming ina dignitary of 
the church to put his name to what he wrote. It was 
expected that when the Whigs came into power 
Sydney Smith would be made a bishop. There was 
nothing in his writings, as in the case of Swift, to 
stand in the way, for with all his humor and high 
spirits he had always, as he said himself, fashioned 
his manners and conversation so as not to bring dis- 
credit on his reverend profession. He had been most 
sedulous as a parochial clergyman. Still, though he 
was not without warm friends at headquarters, the 
opposition was too strong for them. One of the first 
things that Lord Grey said on entering Downing 
Street was, ‘‘ Now I shall be able to do something for 
Sydney Smith’’; but he was not able to do more than 
appoint him to a prebendal stall at St. Paul’s in ex- 
change for the one of inferior value he held at Bristol. 
Lord Melbourne is reported to have said that there was 
nothing he more regretted than the not having made 
Sydney Smith a bishop. Some surprise must be felt 
now that Sydney Smith’s reputation as a humorist 
and wit should have caused any hesitation about ele- 
vating him to the episcopal dignity, and perhaps he 
was right in thinking that the real obstacle lay in his 
being known as ‘‘a high-spirited, honest, uncompro- 
mising man, whom all the bench of bishops could not 
turn upon vital questions.’’ With characteristic phil- 
osophy, when he saw that the promotion was doubtful, 
he made his position certain by resolving not to be a 
bishop and definitely forbidding his friends to inter- 
cede for him. This loss and the much more painful loss 
of his eldest son did not destroy the cheerfulness of 
his: later life. He retained his high spirits, his wit, 
practical energy, and powers of argumentative ridicule 
to the last. His Letters to Archdeacon Singelton on 
the Ecclesiastical Commission (1837), and his Petition 
and Letters on the repudiation of debts by the State 
of Pennsylvania! (1843), are as bright and trenchant 
as his best contributions to the Kdinburgh Review. 
Smith died in London on 22d February, 1845. 


Lady Holland’s Memoir of her father, containing such 


specimens of his table talk as give one some idea of his | 


charm and worth asa mirthful companion and philosopher, 
is one of the most interesting of biographies. A cheap 
edition of his Works was published in 1869, (Ww. M.) 


SMITH, Str Tuomas (1512-1577), the contem- 
eat and friend of Sir John Cheke, was born at 
affron-Walden in Essex in 1512. He became a fellow 
of Queens’ College, Cambridge, in 1531, and was 
afterwards appointed to read the public Greek lecture, 
in the discharge of which function he first introduced 
the new Greek pronunciation, which soon became uni- 
versal in England. After studying in France and 
Ttaly and taking a degree in law at Parte he was ap- 
_ pointed first regius professor of civil law in Cambridge 
in 1542. During Somerset’s protectorate he entered 
public life and was sent as ambassador first to Brussels 
and afterwards to France. In 1548 he was made a 
secretary of state and knighted. On the accession of 
Mary he was deprived of all his offices, but in the 
succeeding reign was frequently employed in public 
affairs. e died in 1577. 


His best-known work, entitled De Republica Anglorum : the 
Maner of Government or Policie of the Realine of Pngland, was 
published posthumously in 1583, and passed through many 
editions. His epistle to Gardiner, De recta et emendata lin- 
gue Greece pronunciatione, was printed at Paris in 1568 ; the 


1 [Smith in his life-time, and his publishers after him, having 
refused to retract or explain the cr he grag allegations of these 
Letters, it may be well to say here, that in 1842 (the country not 
having rallied from a commercial crisis), Pennsylvania 
the interest due on her bonds, but issued interest-bearing certifi- 
cates therefor, which were paid in full, and repudiation is not 
the term for her course.—Am. ED.] 
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passed | as the author of Thorndale, is one of those thir 


[WILLIAM HENRY, 


same volume includes his dialogue De recta et emendata 
lingue Anglicane scriptione. 


SMITH, Writ1am (1769-1839), called ‘‘ the father 
of English geology,” and among his acquaintances 
‘Stratum Smith,”’ will be generally remembered as 
the framer and author of the first complete geologi- 
cal map of England and Wales, and as the discoy- 
erer of the principle of the identification of strata 
by their included organic remains. He was born 
at Churchill in Oxfordshire on 23d March, 1769. De- 

rived of his father, an meet mechanic, before 
fie was eight years old, he depended upon his 
father’s eldest brother, who was but little pleased 
with his nephew's love of collecting “*pundribs ”’ 
Terebratule) and ‘‘ pound-stones’’ or ‘* quoit-stones ”’ 
ini Echinites, frequently gare as a pound 
weight by dairywomen), and had no sympathy with 
his propensity for carving sundials on the soft brown 
‘“‘oven-stone’’ of his neighborhood. William be- 
came a mineral surveyor and civil engineer. In the 
former capacity he traversed the Oolitic lands of Ox- 
fordshire and Gloucestershire, the Lias clays and red 


‘marls of Warwickshire, and other districts, peadying 


their varieties of strata and soils. In 1791 he surveye 
an estate in Somersetshire and observed the strata of 
the district. In 1793 he executed the surveys and 
completed the levellings for the line of a proposed 
ei in the course of which he confirmed a previous 
supposition, that the strata lying above the coal were 
not horizontal, but inclined in one direction—to the 
eastwards—so as to terminate successively at the sur- 
face, and to resemble on a large scale the ordinary 
disposition of the slices of bread and butter on a 
breakfast plate—an illustration which he was wont to 
use on_all occasions. 

On being appointed engineer to the Somerset Coal 
Canal in 1794, he was deputed to make a tour of ob- 
servation with relation to inland navigation. Durin 
this tour, which occupied nearly two months, a 
extended over nine hundred miles, he carefully ex- 
amined the geological structure of the country, and 
corroborated his preconceived generalization of a set- 
tled order of succession in the several strata, a con- 
tinuity of range at the surface, and a general declina- 
tion eastwards. Five years subsequently he prepared 
a tabular view of the Order of the Strata, and their 
embedded Organic Remains, in the neighborhood of 
Bath, ecamined and proved tee to 1799. From this 

etl 


eriod to 1812 he was comp and arranging the 
vata for his large Geological ms of England and 
Wales, with part of Scotland, which appeared in 1815, 


in fifteen sheets, engraved on a scale of 5 miles to 1 
inch. The map was reduced to smaller form in 1819; 
and from this date to 1822 separate county geolo ical 
maps were published in successive years, the whole 
constituting a Geological Atlas of England and Wales. 
In January, 1831, the Geological Society of London 
conferred on Smith the first Wollaston medal; an 
the Government, at the request of several English 
eologists, conferred upon him a ia of £100 
$180 per annum. The degree of LL.D. he received 
om Dublin, at the meeting of the British Association 
in that city in 1835, At such meetings he was nearly 
always present. In 1838 he was appointed one of the — 
commissioners to select building stone for the new 
Houses of Parliament. The last years of his life were 
spent at Hackness (of which he made a good ge a 
map), near Scarborough, and in the latter town. _ 
usually robust health failed in 1839, and on 2 
August of that year he died at Northampton. He once 
said he was born on the Oolite, and should wish to be 
buried on it; and so he was, at Northampton. 


His Memoirs by Professor John Phillips appear ed in 1 844 
SMITH, Witu1am Henry (1808-1872), best know 


and students whose work, whilst scarcely ri 
in their own day and soon all but overloc 
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SMITH—SMOKE ABATRBMENT. 


larger perspective of history, is yet of real value for 
an appreciation of the intellectual character of the 
time. The literary production of which Thorndale is 
the most representative example affords a moral coun- 
tenance to contemporary workers in philosophy which 
is invaluable, but which for obvious reasons can never 
be exactly appraised. With a fine and reflective, 
rather than robust and active, intelligence, Smith 
deals suggestively in the form of conversation—which 
he adopts in Thorndale and in his later book Graven- 
hurst—with the problem of good and evil, with mate- 
rialism and idealism, with most of the subtle modern 
perplexities in the interaction of religion, philosophy, 
and science. But his more exact contributions to 
thought, such as the Discourse on the Ethics of the 
School of Paley and the Essays on Knowing and Feel- 
ing, do not work out anything like a complete system, 
and are somewhat lacking in intellectual grip. Smith 
also wrote several books of verse and two plays, one of 
which, Athelwold, was produced by Macready in 1842. 
Much graceful reflection and a true feeling for nature 
are found in his verse, but it lacks energy. Smith spent 
a serene, uneventful life, chiefly in the studious seclu- 
sion which he loved, but which must have tended to fos- 
ter the inactive tendencies that led him to call himself 
He was born 


he was sent on a mission 


and, having joined Lord Hood at 


. 


d|select committee was appointed “‘ to 
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Toulon from Smyrna in December, 1793, he burnt the 
enemy's ships and arsenal. In the following years he 
cleared the Channel of French privateers; but, having 
with the boats of his squadron boarded in Havre-de- 
Grice harbor a lugger which was driven by the tide 
above the French forts, he was on 19th April, 1796, 
compelled to surrender and sent a prisoner to Paris. 
By means of forged orders for his removal to another 
prison he made his escape from the Temple, and, 
crossing the Channel in a small skiff picked up at 
Havre, arrived in London on 8th May, 1798. In Octo- 
ber he was sent as plenipotentiary to Constantinople. 
Learning of Bounaparte’s approach to St. Jean d’ Acre, 
he hastened to its relief, ss on 16th March, 1799, cap- 
tured the enemy’s flotilla, after which he successfully 
defended the town against several furious attacks of 
the French, compelling Napoleon on 20th May to raise 
the siege and retreat in disorder, leaving all his artillery 
behind. For this brilliant exploit he received the special 
thanks of the Houses of Parliament and was awarded an 
annuity of £1000 [$4860]. Subsequently he co-ope- 
rated with Abercromby, under whom he served as 
brigadier general at the battle of Aboukir, where he 
was sere, Er On his return to England he was in 
1802 elected M.P. for the city of Rochester. In 
March, 1803, he was commissioned to watch the prepa- 
rations of the French for an invasion of England. 
Having on 9th November, 1805, been promoted to be 
rear admiral of the blue, he was in the following Janu- 
ary despatched on secret service for the protection of 
Sicily and Naples. He relieved Gaeta and captured 

apri, but on 25th January, 1807, received ven to 
proceed to Malta, whence he joined Sir John Duck- 
worth, who was sent to act against the Turks. On 7th 
February, with the rear division of the squadron, he 
destroyed the Turkish fleet and spiked the batteries 
off Abydos. In November following he was sent to 
blockade the Tagus and was mainly instrumental in 
embarking the Poriteuesa prince regent and royal 
family and sending them under safe protection to Rio de 
Janeiro, after which he wassent as commander-in-chief 
to the coast of South America. On 31st July, 1810, he 
was made vice-admiral of the blue and on 18th July, 
1812, was despatched as second in command under Sir 
Edward Pellew to the Mediterranean, but the expedition 
was uneventful. His term of active service practically 
closed in 1814. He was made K.C.B. in 1815 and in 
1821 admiral. The later years of his life were spent 
at Paris, where he died on 26th May, 1840. 


See Barrow’s Life of Admiral Sir W. 8. Smith, 2 vols. 1848. 


SMOKE ABATEMENT. The nuisance created by 
coal smoke seems to have been recognize 
in London as early as the reign of Queen 
Elizabeth; but it is only in more modern 
times that the question has come to be regarded as one 
of real practical importance, and even yet it is far from 
receiving that general attention which it demands, In 
1785 the first smoke-abating invention was patented 
by James Watt, who, as the inventor of the steam- 
engine, is responsible for so many boiler fires and so | 
much consumption of coal. In 1815 Cutler patented 
the first mse smokeless grate for domestic pur- 
poses ; and his principle of feeding underneath was 
afterwards adopted by Dr. Neil Arnott in a grate 
which has now been in use in one form or another for 
more than half a Spee There is now a vast number 
of such inventions, good and bad. In 1819 the atten- 
tion of parliament was directed to the question, and a 
i ipaaite 10?! dar 

ersons using steam-engines an aces could eree 
i in a ee less prejudicial to public health and 


History. 


ted | comfort.’’ This committee gave an encouraging report. 


In 1843 another select committee recommended the. 
introduction of a bill prohibiting the production of 
smoke ee furnaces and steam- a ope : 
another select committee repo hat such an Ac 

could not in the existing state of affairs be made to 
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apply to dwelling-houses. The Acts of 1845 and 1847 


followed as the results of these inquiries; and since | a 


then there has been much legislation brought to bear 
on factories and railways. The results have been 
most beneficial; but very much still remains to be 
done. One is apt to think that, because steam-engines 
and factories consume individually much more coal 
than dwelling-houses, they alone are responsible for 
the smoke nuisance, forgetting how greatly the 
dwelling-houses outnumber the Packiwties, In reality 
there is little doubt that domestic fires are mainly 
responsible for the smoky condition of the atmosphere 
of our towns; and they for the most part continue 
to evolve smoke undeterred by legislation or scientific 
invention. In 1881, however, a movement was com- 
menced by the National Health Society and the Kyle 
Society which resulted in a great smoke-abatement 
exhibition being held at South Kensington. At the 
close of the exhibition a national smoke-abatement 
institution, with offices in London, was incorporated 
by authority of the Board of Trade. 

A knowledge of the nature of coal and of the 

chemical changes that it undergoes when 
cp of burnt is essential for an understanding of 
Goal. the smoke problem. More detailed in- 

formation on these points is given under 
Coat, where the several varieties are described. For the 
purposes of this article coals may be classified as smoke- 
producing and smokeless, the former including all those 
varieties most commonly used as fuel. The elementary 
constituents of such coals are carbon (generally about 
80 per cent. of the whole), hydrogen, nitrogen, oxygen 
and sulphur; and they also contain a varying quantity 
of earthy impurity or ash. The process which occurs 
in a coal fire consists of two distinct operations. The 
first, which requires a comparatively low temperature 
and is independent of the presence of air, is one 0 
destructive distillation, and is similar to that which 
occurs in the retorts of gas works. It results in the 
decomposition of the coal, and in the rearrangement 
of its constituent elements and the formation of the 
following substances: (1) hydrogen, marsh gas, car- 
bonie oxide, olefiant gas, benzine, other hydrocarbons 
of the type of marsh gas or of benzine, water—all of 
which are either gaseous at the temperature at which 
they are formed, or capable of being converted into gas 
at somewhat higher temperatures, and all of which are 
combustible except the water ; (2) ammonia and other 
compounds of nitrogen, and certain compounds of 
sulphur, which are also volatile and combustible : £3) 
coke, which consists of carbon (and ash) and is non- 
volatile but combustible. It is these products of dis- 
tillation, not the coal itself, that burn, in the strict 
sense of the word ; and this second process requires 
the presence of air and also a much higher temperature 
than the first. If the combustion is perfect the only 
products are (1) water-vapor, (2) carbonic acid, (3 
nitrogen, and (4) sulphurous acid, the first o 
which contains all the hydrogen originally present in 
the coal, the second all the carbon, the fourth all the 
sulphur, while the nitrogen is liberated as such to- 
gether with the very much larger volumes of nitrogen 
derived from the air which has supplied the necessary 
oxygen. All these products of combustion are dis- 
charged through the chimney. 

Two things are necessary for the ensuring of such 
complete combustion, viz., an adequate, but not too 
large, supply of air, properly administered, and the 
maintenance of the requisite temperature. In prac- 
tice, however, these conditions are never perfectly ful- 
filled, and consequently the combustion of coal is 
always more or less imperfect and gives rise to a com- 
plex mixture of vapors. This mixture contains not 
only the combustion products already mentioned, but 

the following unburnt or partly taint distillation 
products : (5) hydrogen, (6) hydrocarbons, (7) carbonic 
oxide, which contains a lower proportion of oxygen 
than carbonic acid, (8) unburnt carbon in a very finely 


| preventible smoke, are in like manner due to this non- 
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divided state, and also considerable volumes of unused 


ir. 
Usually the name ‘*‘ smoke”’ is applied to this vapor- 
ous mixture discharged from a chimney only 
when it contains a sufficient amount of 
finely divided carbon to render it dark-colored and dis- 

tinctly visible. The quantity, however, of this particu- 

lar ingredient is apt to be overrated. It always bears an 
extremely small proportion to the vast volumes of 
water-vapor, carbonic acid and nitrogen with which it 

is mixed. It probably never amounts, even in the 

worst cases, to 3 per cent. of the weight of the coal 

from which it is formed; and its importance, reckoned 

in terms of so much fuel wasted, is certainly not 
greater than that of the unburnt hydrogen and hydro- 
carbons. Itis perhaps best to use the name ‘‘smoke’”’ 

for all the products of imperfect combustion (5 to 8) 

which are avoidable, as contrasted with the necessary 

and unavoidable ingredients (1 to 4) of the mixture. 

The problem of smoke abatement is thus seen to re- 

solve itself into the problem of the production of per- 

fect. combustion. F 

Ht ey advantage to be gained — solution of 

this problem isan important saving in fuel. 

Tt see been calculated that at least twice as Agen 

much coal is used in boiler fires and six times smoke 

as much in domestic fires as is theoretically *#tement 
required for the production of the effects obtained. 

A considerable portion of this loss is due to causes 

other than those that can be treated of here, and some 

is certainly unavoidable; but there is no doubt that 

much of this enormous waste could be prevented by , 
improved methods of combustion, such as would solve 
the smoke problem. The second advantage to be 
looked for is a great gain in cleanliness and public | 
convenience. Not only would there be an end to 

sooty chimneys, but the atmosphere of towns would 
no longer be polluted as it is now by the discharge of 


Smoke, 


unburnt carbon, whose total quantity is enormous, 1 


though the amount contained in any given puff of 
smoke is very small. The ‘‘ London 08 ”? would be a 
thing of the past—not because fogs would become any 
less frequent than now in London and_ other large 
cities, but because they would lose their distinctive | 
character of grimy opacity. It is often stated that 
these fogs are caused by the smoke that blackens them ; . 
but this is an error. e combustion of coal is cer- 
tainly responsible for their existence, but it is the sul- ’ 
phur of the coal (oxidized ultimately to, sulphuric . 
acid) and not the carbon, that is the active agent. 
And so long as coal is burnt at all this manufacture of 

sulphuric acid and of fogs must continue ; it is not to 

be got rid of by improved methods of combustion, - 
though the character of the fogs may be materially 1 
altered for the better. The evil effects of town air on 

plant life and human lungs, also often attributed to 


preyentible sulphuric acid. The great gain in cleanli- 
ness, however, that would follow the abolition of 
smoke, cannot be overrated. 

The methods that have been suggested for the abo- 


lition of smoke od be divided into two — yfethoas 
at classes, viz., those that seek to attain of smoke 
this end by improving the appliances for Sen 


the burning of bituminous coal, and those, z 
that propose to abolish its use and substitute for it 
some other kind of fuel. The Mate = of the first 
class may be divided into those applicable to domestie 
pore and those applicable to boiler fires and other 
arge-scale operations. Those of the second class 

be divided according to the nature of the fuel 
they suggest. The innumerable inventions o 

class depend for their success (so far as they a 
cessful) on the attention bestowed on the 

requisites for complete. combustion, viz., a 
but not too great supply of air, the thorou 
ture of this air with the products of the 


distillation of the coal, and the maintene 
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temperature within the fire. In our old and crude 
methods the facts which most militate against the 
attainment of these desiderata are: (1) that large 
masses of fresh fuel are continually being thrown on 
at the top, which cool down the fire just at that point 
where highest temperature is required; (2) that the 
roducts of the distillation of this fresh fuel, heated 
rom below, do not get properly mixed with air till 
they have' been drawn up the chimney ; Mg Ae unduly 
large volumes of cold air are continually eing sucked 
up through the fire, cooling it and carrying its heat 
away from where it is wanted, and yet without rem- 
edying the second evil. In the improved methods 
regularity of supply of both fuel and air is sought 
so as to maintain a steady evolution of distillation 
products, a steady temperature, and a steady and com- 
plete combustion. In many cases it is sought to warm | 
fresh air before it enters the room by a regenerative | 
system, the heat being taken from the escaping gases 
which would otherwise carry it up the chimney ; and 
in some cases the air which feeds the fire is heated in 
the same way. 

We cannot here discuss the merits of individual 
Domestic inventions; but we may summarize the 
stovesand chief results of the tests applied at the 
grates— —_ South Kensington Exhibition. These tests, 

. for domestic grates and stoves, included a 
chemical examination of the chimney gases, observa- 
tions of the ‘‘ smoke-shade’’ as indicating the propor- | 
tion of unburnt carbon, and a record of the amount of 
coal burnt, of the rise of temperature produced, of the 
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radiation, and of the amount of heat lost by being car- 
ried away through the chimney. Domestic grates and 
stoves were divided into six classes as follows: (1 
open grates having ordinary bottom grids and — 
on ‘ht (2) open grates having solid floors (adapted 
‘for “slow ieavastion”} and upward pcan (3) 
open grates fed from below,—supplied with fresh fue 
beneath the incandescent fuel; (4) open grates fed 
from the back or from the sides or from hoppers ; (5) 
open grates having downward or backward or latera 
; Granght: (6) close stoves. Each of these classes was 
_ subdivided according as the apparatus was ‘‘ air-heat- 
ing’’ or ‘‘non-air-heating,’’ t%¢., according as an 
attempt was or was not made to save heat on the 
regenerative principle. This attempt does not appear 
ave been distinctly successful in any class except 
fifth ; indeed the evidence of the tests as a whole 
her against the air-heating principle. The pre- 
sable gives the avera ents 0: ere pe each 
sub-class as regards general rise of tempera- 
and radiation per pound of coal and smoke-shade. 
figures under the last head refer to a standard of 
paeaing from 0 (smoke imperceptible) to 10 


‘ 


). It was found in practice that the 
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results of this smoke-shade test were in general accord 
with those of the chemical examination of the chimney 
The letters ‘‘a’’ and ‘‘n”’ in the first column 
signify air-heating and non-air-heating respectively, 
the average results for the whole class being given be- 
sub-class. All the experiments 
were made with Wallsend coal, a fair representative 
of the bituminous coals. 

From this table the following facts, among others, 
may be deduced: (a) the pa sascha principle has 
not been applied with success except in class 5; (b) 
close stoves (class 6) are superior to open grates (total 
average of classes 1-5) in respect of freedom from 
smoke and of general heating effect, but they are 
greatly inferior in radiating power,—a deficiency which 

artly explains their unpopularity in the United King- 
om; (c) the ‘slow-combustion’’ principle gives a 
high radiation factor, but is otherwise not successful ; 
(d) the class of air-heating grates with downward, 
backward, or lateral draughts is, on the whole, most 
efficient. 

Much attention has been devoted for many years to 
the question of how to work boiler fires, 
both for locomotives and for fixed appli- 
ances, with the least possible production 
of smoke and the greatest possible evaporative power. 
Here the desiderata are essentially the same as in the 
case of domestic fires, viz., adequate admixture of the 
combustible vapors given off by the coal with the neces- 
sary air and the maintenance of a high temperature ; 
and the principles involved are consequently also the 
same, though the appliances are necessarily different. 
These improvements may be all classed under one or 
other of two heads, according as the mode of supply- 
ing the fuel or the mode of supplying the air is the 
Sen of the improvement. These two kinds of im- 

rovement may of course be combined. The article 

URNACE may be consulted; see also STEAM-ENGINE, 
sect. ‘‘ Boilers.’ 

In the old forms of furnace fresh fuel, as it is wanted, 
is supplied by hand labor, the furnace doors 
being opened and large quantities of coal 
thrownin. One result of this is the inrush 
of great volumes of cold air, which, aided by the 
equally cold fuel, lowers the general temperature of 
the furnace. Mechanical stokers meet this difficulty 
by supplying the coal regularly in small quantities at 
atime. They may be divided into those which deliver 
the coal at the front and gradually push it backward, 
those which scatter it oon | over the surface of the 
erate, and those which raise it from below so that the 
products of its distillation pass through the already 
incandescent fuel. The mechanism by which these 
results are attained is often of a complex nature. 

It is generally recognized that air cannot be efficiently 
supplied to the furnace if admitted only in 4s. supply, 
front, and pacar ak there have been 
many plans devised for supplying it also at the back. 

n some cases currents of air are induced by steam- 
jets; but this plan has not proved very successful. 

he best inventions are on the regenerative principle. 
In them the air, before entering the furnace, is made 
to circulate through chambers heated externally by 
the products of combustion, and, having thus acquired 
a high temperature and absorbed heat that would 
otherwise have been lost, is admitted through open- 
ings at the bridge. Many of these appliances are 
almost absolutely smokeless, and they are much in use. 

The advocates of the total or partial disuse of smoke- 
producing coals are variously in favor of  gubstitutes 
the following substitutes—anthracite, coke, for bitumin- 


Boiler 
fires. 


Mechanical 
stokers, 


liquid fuel and gas. ¢ ons coal, 
or some i anthracite and other coals con- 
taining a high percentage of carbon may be, tuaiecita 


and have long been, advantageously used as : 

fuel. They yield a much smaller percentage of dis- 
tillation products than ordinary coals, and produce no 
smoke, or almost none. But they are difficult to ignite, 
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and in small fires difficult to keep burning; they give 
very little flame, and are comparatively expensive, so 
that they are under considerable disadvantage as com- 
pared with the usual kinds of coal. Many of the 
grates and stoves exhibited at South Kensington were 
specially devised for burning anthracite, and some of 
hem are decidedly successful; but it is not likely that 
anthracite will ever take the place of bituminous coal 
to any great extent in the British Isles. There the 
great coal-fields undoubtedly are the natural sources 
of fuel, and no proposal involving a complete neglect 
of this fact can ever be successfully carried out. 

This remark, however, does not apply to the use of 
Gok coke and of gas, which are themselves made 
ie from coal. Coke is produced in large quan- 
tities both for its own sake and as a bye-product in the 
manufacture of gas for lighting purposes, and iplately 
used in various kinds of furnace. It gives no smoke; 
but it resembles anthracite also in being but ill adapted 
to use in open grates on account of the difficulty of 
ignition and the absence of flame (see FUEL). 

In America, where natural petroleum is obtained in 
Faceta thel such enormous quantities, the experiment 

ame “te has been made of using it as the source of 
heat for boilers. A jet of superheated steam (at about 
600° Fahr.) is blown into the hot combustion chamber 
and the oil and air enter mixed with it. The results 
are said to be excellent,—the fire smokeless and the 
efficiency high. The residue from coal-tar, after the 
naphtha and light oils have been recovered from it, 
can also be advantageously used in this way. The 
chief disadvantage attending the use of liquid fuels 
such as petroleum seems to lie in the fact that they are 
somewhat dangerous, fatal accidents having occurred 
in America; and the range of their application is 
necessarily limited. To use them for the heating of 
houses is of course quite out of the question. 

Of all the schemes and inventions for the abatement 
of smoke that one which proposes to distil 
coal in one operation, and to ae the pro- 
ducts of the distillation in another and quite 
separate operation, is without doubt the most thor- 
oughly scientific ; and to it, rather than to patent grates 
and furnaces, we must look for the ultimate solution 
of the question. Many arguments may be adduced in 
favor of gas-heating as opposed to coal-heating, the 
most important of which are here briefly given. (1) 
Coal gives, on distillation, not only gas and coke, 
which are both good heating agents, but intermediate 
products, many of which are of commercial value ; 
these include ammonia, benzine, carbolic acid, anthra- 
cine, ete. As science advances the value of coal-tar 
will probably be enhanced by further discoveries ; al- 
ready it gives the raw material for the preparation of 
numberless beautiful dyes, of antisepties, and of some 
drugs, and quite lately a substance described as an ad- 
mirable substitute for sugar has been prepared from it. 
All these intermediate products are now, according to 
our barbarous methods of burning coal, used simply 
as fuel. (2) Gas can be laid on in pipes to any spot, 
can be lit or turned out at any moment, and can be so 
managed that less heat is frittered away and more ap- 

lied to the specifie object than in the case of coal- 

urning. (3) It produces no smoke and leaves no 
ash or cinder, so that cleanliness is attained and much 
labor and expense are saved. (4) The coke produced 
during the ate of the gas has uses of its own 
as solid fuel and for other purposes. (5) As has been 
already said, sulphur is an ingredient of all coals, and 
sulphuric acid is one of the necessary results of burn- 
ing them, not to be got rid of by ‘‘ smoke abatement.” 
Coal gas, however, can to a great extent be freed from 
sulphur compounds, and it is possible that the purifi- 
cation methods in vogue may hereafter be improved, 
so that we have here a means, if any exist, of curing 
the chief evils of our boar ee to our 
respiratory organs, production of fogs, and. destruction 
of vegetation in towns. The principal disadvantage 
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of the proposal is to be found in the high cost of coal 
gas, which now varies generally from 3s. to 4s. [73 to 
97 ee per 1000 cubic feet, whereas it has been caleu- 
lated that it would have to cost not more than 1s. [24 
cts.,] or at most 1s. 6d. [36 ets. ] to compete successfully 
with coal. There is no doubt, however, that the cost 
might, and it probably will, be brought down to this, 
as the high rate is due-to causes not inherent in the 
nature of things. Sir William Siemens proposed that 
two sets of mains should be laid in English towns, 
one for heating and one for lighting gas, and showed 
that the first and last portions of every preparation of 
gas are possessed of very low illuminating power, but 
if collected apart would do excellently for heatin pur- 
ss while the rest would be improved for lightin . 
t is probable, however, that electricity will ultimately 
drive gas out of the field as an illuminating agent and 
that it will then be relegated to its true place as a heat- 
ing agent. When that is done coal will no longer be 
burnt as a whole, but only those of its products (gas 
we coke) which are good for, heating mit for nothing 
else. 
Meanwhile, ordinary coal gas has already, expensive 
as it now is, been largely applied to certain purposes, 
notably to cooking stoves and other domestic require- 
ments, to gas-engines (in which the generation of 
steam is unnecessary), and to bakers’ ovens ; and these 
inventions are calculated materially to diminish the 
smoke nuisance. In order to obtain an economical 
gas capable of being generated on the spot and used 
for operations on a large scale, Sir W. Siemens devised 
a gas-producer in-which coal is partially burnt in a 
limited atmosphere and is wholly converted into - 
ous products {chiefly carbonic oxide), only the ash be- 
ing left. This ‘* producer-gas’’ is a weak fuel, being 
largely diluted with atmospheric nitrogen, and is, 
therefore, inapplicable to domestie pur ;. but for 
many others it suits admirably, one of the best ex- 
amples of its application being Siemens’s own regen- 
erative gas furnace for melting steel (see StemEns). 
Other gas-producers have been patented, and the cost 
of the gas so made is as low as 4d. [8 ets.] per 1000 
cubie feet, or even less. It is probably, however, but 
a temporary substitute for true coal gas. In the use 
of this latter we shall, without doubt, find the true 
scientific solution of the smoke-abatement problem. 
As an example of what gaseous fuel can do, it may be 
mentioned that in Pittsburgh in Pennsylvania the fur- 
naces are now being fed by natural oi gas and that 
that city, once one of the dirtiest of man i 


ng 
towns, is becoming one of the cleanest. © 


Literature.—The specifications of patents may be con- 
sulted. See also C. W. Williams, The ion of Coal 
and the Prevention of Smoke (London, 1858); W. W. Barr, 
Practical Treatise on the Combustion of Coal (Indianapolis, 
1879); Official Report of the Smoke-Abatement Commitice 
(London, 1882); Smoke-Abatement Exhibition Review (Lon- 
don, 1882); aid papers and discussions in the Journal of 
the Society of Chemical Industry, 1881 and following at 
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SMOLENSK, a government of middle Russia, 
belonging partly to Great Russia and ee to White 
Russia, is lartuied by Moscow and Kaluga on the E., 
Orel and Tchernigoff on the S8., Moghileff and Vitebsk 
on the W., and Pskoff and Tver‘on the N. _ It covers 
an area of 21,638 square miles in the west of the great 
central plateau, its northern districts extending towards 
the hilly region of the Valdais, where the flat-topped 
entle declivities reach about 1000 feet above yoo a 

e rivers being deeply cut in the plateau, the cK 
is also hilly in the western districts (Smolens 
gobuzh), whence it slopes away gently tow 
mense plains on the east and south. Ca 
limestones, containing a few layers of coal 
noff) and quarried for building purposes, 
east of Smolensk ; white Chalk appears in tk 
extremity; while Tertiary sands, marls, a 
nous clays cover all the west. The wh 
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with a thick sheet of boulder clay, with irregular ex- 
tensions to the north; Post-Tertiary sands are spread 
over wide surfaces; and peat-bog fills the marshy de- 
pressions. ‘The soil, mostly clay, is generally unfertile, 
and stony and sandy in several districts. 
rivers belonging to the basins of the Volga, the Oka, 
the Dnieper, and the Dwina have their origin in Smo- 
lensk. The Vazuza and the Gzhat, both flowing into 
the Volga, and the Moskva and the Ugra, tributaries 
of the Oka, are channels for floating timber. The 
two tributaries of the Dwina—the Kasplya and the 
Mezha—are of much more importance, as they and 
their affluents carry considerable numbers of boats to 
Riga. The Dnieper takes its origin in Smolensk and 
waters it for more than 300 miles; but neither this 
river nor its tributaries (Vop, Vyazma, Sozh, and 
Desna), whose upper courses Pel 

navigable; timber only is floated down some of them. 
Many small lakes and extensive marshes occur in the 
northwest. One-third of the area is under forests. 
The population of Smolensk reached 1,191,172 in 
1882, of whom only 106,133 lived in towns, and con- 
sists of White Russians in the west (46.7 per cent. ), 
Great Russians in the east (42.6), and of a mixed 
population of both (10.4). Nearly 1000 Jews and 
1000 Poles are scattered through the towns. _ 


The climate is like that of middle Russia generally, 
although the moderating influence of the wet climate of 
western Europe is felt to some extent. The average yearly 
temperature at Smolensk is 45.5° Fahr. (January, 13.5° ; 
July, 672°). Notwithstanding the unproductive soil and 
the frequent failures of crops (especially in the northwest), 
the chief occupation is agriculture. In 1884 3,040,000 acres 
were under crops, and 2,379,600 quarters of grain of various 
kinds were raised (2,930,400 in 1883),—the potato crop yield- 
ing 5,498,400 bushels. Nearly all the land is cultivated by 
the peasant communes,—only 766,500 acres (out of 6,868,900) 
in the hands of single individuals being under cultivation, 
Oats are an important crop. Hemp and flax are largely 
raised and exported. Cattle-breeding stands at a low level ; 
the cattle of the peasantry suffer from a want of meadow 
and pasture land, which is mostly in private ownership. 
In 1882 there were 329,850 horses, 349,000 horned cattle, 
401,000 sheep, and 162,000 pigs. The peasantry are mostly 
very poor, in consequence not only of the desolation in- 
flicted on Smolensk in 1812, the effects of which are still 
felt, but also of insufficient allotments and want of meadows. 
Gardening and bee-keeping, which formerly flourished, have 
almost disappeared. The timber trade and boat-building are 
important sources of income, but do not furnish employment 
for all who are in need of it; more than one-half of the 
male population of west Smolensk leave their homes every 
year in search of work, principally as navvies throughout 
Russia. The manufactures are developing but slowly, and 
in 1882 employed only about 5100 workmen,—their annual 
production being valued at £328,800 [$1,597,968]; of this 
amount the distilleries yielded nearly one-third. A few 
ecotton-mills in the east have a production valued at £62,- 
160 [$302,097.60] per annum. A lively traffic is carried on 
on the rivers, principally the Kasplya, the Obzha, and the 
Ugra, where corn, hemp, hempseed, linseed, and especially 
timber are shipped to the amount of nearly £400,000 [$1,- 
944,000] annually. A considerable quantity of corn is im- 
ported into the western districts. Smolensk is crossed by 
two important railways, from Moscow to Warsaw and from 
Riga to Saratoff; a branch-line connects Vyazma with Ka- 
luga. The educational institutions embrace eleven gym- 


- nasia and progymnasia (830 boys and 1402 girls), and 394 | 


imary schools (15,031 boys and 2142 girls). Smolensk is 
Nivided into twelve districts, the chief towns of which, 
with their populations in 1882, are—Smolensk (see below), 
Byetyi (7150), Dorogobuzh (8400), Duhovshina (3660), Elnya 
(4850), Gzhatsk (7050), Krasnyi (3550), Poryetchie (4650), 
-Rostavl (9050), Sytchevka (5720), Vyazma (13,000), and 
_ Yuehnoff (3230). 


_ SMOLENSK, capital of the above government, is 
‘situated on both banks of the Dnieper, at the junction 
of the railways from Moscow to Warsaw and from 
to Orel, 262 miles by rail west-southwest of 
cow. The yonny sits the ruins of its old kremlin, 


on the high crags of the left bank of the 
er, its suburbs extending around and on the 
e bank of the river. 


Its walls are now rapidly 
Vou. XXII.—1109 ; 
* 


Many large | 


ong to Smolensk, are | 
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| falling into decay, as well as all other remainders of 


its past. The cathedral was erected in 1676-1772, on 


| the site of a more primitive building (erected in 1101), 


which was blown up in 1611 by the defenders of the 

city. The picture of the Virgin brought to Russia in 

1046, and attributed to St. Luke, which is kept in 

this cathedral, is much venerated throughout central 

Russia. Two other churches, built in the 12th century, 

have been spoiled by recent additions. Smolensk is 

neither a commercial nor a manufacturing centre; its” 
population was 35,830 in 1882. 


Smolensk, one of the oldest towns of Russia, is mentioned 
in Nestor as the chief town of the Crivitchis, situated on 
the great commercial route “from the Varyaghs to the 
Greeks.” It maintained a lively traffic with Constanti- 
nople down to the 11th century, when the principality of 
Smolensk included Vitebsk, Moscow, Kaluga, and parts of 
the present government of Pskoff. The princes of Kieff 
were often recognized as military chiefs by the vyetche 
(council) of Smolensk, who mostly preferred Mstislaff and 


| his descendants, and Rostislaff Mstislavovitch became the 


head of a series of nearly independent princes of Smolensk. 
From the 14th century these last fell more and more under 
the influence of the Lithuanian princes, and in 1404 Smo- 
lensk was annexed to Lithuania. In 1449 the Moscow 
princes renounced their claims upon Smolensk; neverthe- 
less this important city, which was both a stronghold and 
a commercial centre with nearly 100,000 inhabitants, was a 
constant source of contention between Moscow and Lithu- 
ania. In 1514 it fell under Russian dominion; but during 
the disturbances of 1611 it was taken by Sigismund IIL. of 
Poland, and it remained under Polish rule until 1654, when 
the Russians retook it; in 1686 it was definitively annexed 
to Russia. In the 18th century it played an important 
part as a basis for the military operations of Peter I. during 
his wars with Sweden. In 1812 it was well fortified; but 
the French took it, when it suffered much from conflagra- 
tions, and generally, during the war. 


SMOLLETT, Topras GrorGe (1721-1771), novel- 
ist, was born at Dalquhurn, in the valley of Leven 
Dumbartonshire, in 1721. His buoyant humor an 
energy were the gifts of nature, and early experience 
furnished him with abundant provocation for the 
harsh and cynical views of human nature to be traced 
in his novels. At a very early age he was placed in a 
position calculated to harden the heart of a proud and 
sensitive child. His father, the youngest son of the 
laird of Bonhill, a Scottish legal dignitary, married 
against the ambition of his family, and died young, 
leaving three children, of whom the future novelist 
was the second son, entirely unprovided for. The 
boy, being thus left dependent on the charity of rela- 
tives, grudgingly and insolently bestowed, as it seemed 
to him, learned to look with suspicion on kindly pro- 
fessions. He seems to have received the ordinary 
book education of the place and period. He was sent 
to the neighboring grammar-school of Dumbarton— 
taught at the time by one of the most eminent school- 
masters in Scotland—and thereafter to the university 
of Glasgow. He wished then to enter the army; as 
his elder brother had done, but much against his will 
was apprenticed to a surgeon. His grandfather died 


| when he was in his eighteenth year, without leaving 


any provision for the children of his youngest son, 
and in his nineteenth year Smollett left Glasgow and 
launched himself on London in quest of fortune with 
the tragedy of the Regicide in his pocket. He failed 
to get the tragedy accepted, and, reduced almost to 
starvation, was fain to take the situation of surgeon’s 
mate on board a ship of the line. He was present in 
1741 at the siege of Cartagena. He soon quitted the 
navy in disgust, but during his service of a few years 
he acquired, as Scott says, ‘‘ such intimate know edge 
of our nautical world as enabled him to describe sailors 
with such truth and spirit of delineation that, from 
that time, whoever has undertaken the same task has 
seemed to copy more from Smollett than from nature.” 

Returning to England in 1746, Smollett made a 
desperate attempt to live by his pen, publishing the 
satires Advice and Reproof—satire being then in fash- 
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ion—and pushing the Regicide and other dramatic 
works on theatrical managers and patrons. He re- 
venged himself’ in his satires for the rebuffs given to 
his plays. _Whether he was ever reduced to such 
straits as Mr. Melopoyn, whom Roderick Random 
met with in the Fleet, is not known for certain, but it 
is certain that he was sharply pinched; and he did 
not mend his circumstances by marrying a portionless 
lady whom he had met in the West Indies. His 
buoyant spirit was not in the least broken by adverse 
fortune, but it was considerably inflamed and embit- 
tered. His fierce and distempered mood when he 
wrote Hoderick Random is reflected in the characters 
of the novel, which are drawn with a much more 
defiant and contemptuous hand than he used in any 
of his subsequent works. The author was not a cold- 
blooded cynic, but a proud warm-hearted man enraged 
by what he considered unjust usage. He was not in 
a mood to dwell upon lovable traits in human nature, 
or to find pleasure in pretty sentiments. The public, 
however, when Roderick Random was published—in 
1748, a few months before Tom Jones—did not con- 
cern themselves with the character of the author. 
The wealth of humorous incident, the rapidly moving 
crowd of amusing figures, concealed all chisde harsher 
features in the picture of life which quiet reflection 
can now trace to the circumstances of the author, 
smarting as he was under petty insults and real or 
fancied indignities. This novel at once raised Smollett 
into reputation. It was followed after an interval of 
three years by Peregrine Pickle (1751), the immediate 
popularity of which was helped by the insertion into 
the body of the novel of two stories from real life, the 
memoirs of a lady of quality (Lady Vane) and the 
memoirs of the philanthropist M’Kercher. This sec- 
ond masterpiece was written with a much lighter heart 
than the first, although it must be confessed that the 
hero is not much of an improvement on Roderick 
Random. Scott describes him as ‘the savage and 
ferocious Pickle, who, besides his gross and base bru- 
tality towards Emilia, besides his ingratitude to his 
uncle, and the savage propensity which he shows in 
the pleasure he takes to torment others by practical 
jokes, resembling those of a fiend in glee, exhibits a 
low and ungentlemanlike tone of thinking, only one 
degree higher than that of Roderick Random.” 
There is, however, this difference, that the author 
seems much more conscious of the bad qualities of 
Pickle than of Random. He expends no sympathy or 
fine sentiment on either, but Randoin’s defects are 
represented as the results of the harsh treatment he 
had himself received, while Pickle’s a pear rather as 
the outcome of a naturally harsh ae insolent char- 
acter. Both are far from being model gentlemen, but 
Pickle is several degrees lower rather than one degree 
higher than Random. In the second novel there is a 
still richer crowd of characters, quaint, amusing, dis- 
gusting, and contemptible ; but there is more of a 
tendency to secure variety by extravagant caricature. 
For some of the indecencies in the first edition Smol- 
lett apologized, and withdrew them in a second edition, 
but he still left enough to satisfy the greediest taste in 
that particular. He also withdrew a very offensive 
allusion to Fielding, and in his next novel, The Adven- 
tures of Ferdinand, Count Fathom, paid that great 
rival the compliment of imitation. Though Smollett 
was far from being a servile imitator, there can be no 
doubt that he profited greatly by Fielding’s example 
in all the higher essentials of his craft. This, his 
third effort, although it has not the same exuberant 
humor and fresh variety of character, is vastly better 
in point of constructive skill and sustained power of 
description. It looks as if he had deliberately set 
himself to show that he too as well as the author of 
Tom Jones could make a plot. The vileness of Fathom’s 
character is so repulsive that the novel is much less 
often read than others of Smollett’s; but it is his 
greatest feat of invention, being not a mere string of 


| gressive movement of the villain’s career. 
| some of Smollett’s most cynical comments on human 


SMOLLETT. 


lively adventures, but a connected series in the pro- 
It contains 


motives, as well as “ern that illustrate strikingly 
his real goodness of heart. He was not at home, how- 
ever, in the direct expression of tender sentiment ; 
when any of his persons gush, they do so with such 
wordiness and extravagance as to give them an air of 
insincerity. : 

With the composition of Count Fathom in 1753 
Smollett’s invention seemed to be exhausted for the 
time. For the next ten years he oceupied himself 
with miscellaneous literary work, translating Don 
Quixote (published 1755), compiling a Compendium 
of Voyages ‘and Travels (1757), and producing a 
History of England from the Landing of Cesar to 
the Treaty of Aix-la-Chapelle (1757), followed by a 
continuation down to the date of publication (1761-65). 
Smollett, in short, from the time of his first success 
made his living as a professional man of letters. He 
obtained a medical degree from a German university 
about 1752, and set up as a physician, but seems never 
to have acquired much oe He turned this ex- 
perience to account, however, by caricaturing in 
Count Fathom the arts of rising in the profession. 
He had very little more success in his attempts to 
write for the stage. The Regicide was never acted, 
and, when it was published in 1749 to expose the folly 
of managers in not accepting it, the verdict of the 
public was rather with the managers than with the 
author. Smollett’s single success on the stage was a 
farce with a political object, The Reprisals, or the Tars 
of Old England, produced in 1757 to excite feeling 
against the eed As a journalist also Smollett 
was not particularly successful, partly perhaps because 
he attached himself to the losing side,—the Tory and 
High Church party. He edited their organ The 
Critical Review for some years, and in 1759 suffered 
imprisonment for an attack on Admiral Knowles. At 
the beginning of the reign of George III. he supported 
Lord Bute’s ministry in The Briton, but The Briton 
was driven out of the field by Wilkes’s North Briton. 
Altogether Smollett’s reyenue from play-writing and 
journalism seems to have been small, unless his party 
services were requited independently of the sale of his 

apers. But his name stood high with booksellers. 

e introduces himself in Humphrey Clinker as a dis- 
penser of literary patronage, surrounded by a number 
of humble dependants. These were probably the 
hacks to whom he gave employment in his journals 
and in such booksellers’ jobs as his translation of Vol- 
taire and the compilation entitled The Present State 4 
all Nations, containing a Geographical, Natural, 
Commercial, and Political History of all the Countries 
of the Known World (1763). i 

In the course of this hard miscellaneous task-work, 
under which Smollett’s health gave way completely, he 
wrote by instalments forthe British Magazine (in 1760 
and 1761) the curious satirical romance of Sir Lance- 
lot Greaves. It is only in externals that this work 
bears any resemblance to Don Quixote. The author 
seems to have hesitated between making Sir Lancelot 
a mere madman and making him a pattern of per- 
fectly sane generosity. The fun and the seriousness 
do not harmonize. The young knight’s eraze for rid- 
ing about the country to redress wrongs armed cap-a- 
pie is too harshly, out of tune with the rightness of his 
sympathies and the grave character of the real abuses 
against which his indignation is directed. In execu- 
tion the work is very unequal and irregular, but-the 
opening chapters are very powerful, and have 
imitated by hundreds of novelists since Smollett’s 
time. > 
- Upon the failure of his health in 1763 Smollett 
abroad and lived in France and Italy for three : 
He published two volumes of Z'ravels soon 
return in 1766. Three years more he spent 
land, trying in vain to get some consular post 
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where the climate might suit his shattered constitu- | boats, or officers of the naval or revenue service, cutting 


tion. His extremely clever and extremely coarse po- 


litical satire, The Adventures of an Atom, published | 


in 1769, was probably inspired partly by resentment at 


the neglect of his own claims by successive ministries. | 


He left England soon after its publication, and spent 
the last two years of his life in a house at Monte Novo 
in the neighborhood of Leghorn. Here, laboring 
under a painful and wasting disease, he composed his 
last work, 7’he Expedition of Humphrey Clinker, pub- 
lished in 1771. 
novel. It certainly isthe most pleasant reading, much 
softer and more humane in tone, while equally alive 
with vivid sketches and studies of character and a never- 
failing supply of ludicrous adventures. The loose and 
easy plan does not require for its execution the sus- 
tained power shown in Count Futhom; but, on the 
other hand, it leaves the novelist free to introduce 
greater variety of character and incident. None of his 
novels gives a better impression of Smollett’s versa- 
tility than Humphrey Clinker, and there®is none of 
them to which his successors have been more indebted. 
But whoever would understand how much the English 
novel owes to Smollett must read all his five fictions 
and not merely the most celebrated three. His influ- 
ence upon novel-writing was wider even than Fielding’s. 
He died at Monte Novo on 21st October, a 
W. M. 
SMUGGLING denotes a breach of the revenue 
laws either by the importation or the exportation of 
prohibited goods or by the evasion of customs duties 
on goods liable to duty. Smuggling is, as might be ex- 
pected, most prevalent where duties are high. The best 
preventive is the imposition of duties so lowin amount 
and on so few articles that it becomes scarcely worth 
while to smuggle. Legislation on the subject in Eng- 
land has been very active from the 14th century down- 
wards. In the reign of Edward III. the illicit intro- 
duction of base coin from abroad led to the provision 


of the Statute of Treasons (25 Edw. III. st. 5) making | 


it treason to import counterfeit money as the money 
called ‘‘ Lushburgh.’’ Such importation is still an 
offence, though no longer treason. After the Statute 
of Treasons a vast number of Acts dealing with smug- 
gling were passed, most of which will be found recited 
in the repealing Act of 6 Geo. IV. ¢. 105. In the 
18th and the early years of the 19th century smug- 
gling (chiefly of wine, spirits, tobacco, and bullion) 
was so generally practiced in Great Britain as to be- 
come a kind of national failing, and the smuggler was 
often regarded as a popular hero, like the contraban- 
dista of modern Spain. The prevalence of the offence 
a century and a half ago may be judged from the re- 
port of Sir J. Cope’s committee in 1732 upon the 

uds on the revenue. The smuggler of the 18th 
century finds an apologist in Adam Penieh: who writes 
of him as ‘‘a person who, though no doubt highly 
blamable for violating the laws of his country, is fre- 
quently incapable of violating those of natural justice, 
and would have been in every respect an excellent citi- 
zen had not the laws of his country made that a crime 
which nature never meant to be so.’’ The gradual 
reduction of duties has brought the offence in the 
United Kingdom into comparative insignificance, and 
it is now almost confined to tobacco. ost of the ex- 
isting legislation on the subject of smuggling is con- 
tained in the Customs Consolidation Act, 1876 (39 and 
40 Vict. c. 36, ss. 169-217). 

The main provisions are as follows: Vessels engaged in 
smuggling are liable to forfeiture and their owners and mas- 
ters to a penalty not exceeding £500 [$2430]. Smuggled and 

: bited goods are liable to forfeiture. Officers of customs 
have a right of search of vessels and persons. Fraudulent 
or attempted evasion of customs duties renders the 
Sitter oahjoct to forfeit either treble the value of the goods 
£100 [$486] at the election of the commissioners of cus- 
Heavy penalties are incurred by resistance to officers 
rescue of person or goods, assembling to run 
signalling smuggling vessels, shooting at vessels, 


This is generally regarded as his best | 


| state are, according to English decisions, not illegal. 


adrift customs vessels, offering goods for sale under pretence 
of being smuggled, etc. Penalties may be recovered either 
by action or information in the superior courts or by sum- 
mary proceedings. In criminal proceedings the defendant 
is competent and compellable to give evidence. The Act 


applies to the United Kingdom, the Isle of Man, and the 


Channel Islands. Besides, the Customs Act, 50 Geo. III. e. 
41, s. 16 (the corresponding Act for Scotland is 55 Geo. ITI. 
c. 71, s. 9), enacts that a hawker’s license is to be forfeited 
on his conviction for knowingly selling smuggled goods. 
The Merchant Shipping Act, 1854 (17 and 18 Vict. c. 104, s, 
243), makes any seaman or apprentice, after conviction for 
smuggling whereby loss or damage is caused to the master or 
owner of a ship, liable to pay to such master or owner such 
a sum as is sufficient to reimburse the master or owner for 
such loss or damage, and the whole ora proportional part of 
his wages may be retained in satisfaction of this liability. 
Additional provisions as to smuggling are also contained in 
42 and 43 Vict. c. 21 and 44 and 45 Vict.c.12. A smuggling 
contract is generally illegal. But it may be valid, and the 
vendor may recover the price of goods, even though he 
knew the buyer intended them to be smuggled, unless he 
actually aids in the smuggling so as to become particeps 
criminis. Contracts to defraud the revenue of a foreign 
There 
is a German decision, more consonant with international 
morality, to the opposite effect. 

The penalties for smuggling in the United States will be 
found mainly in tit. xxxiv. ch. 10 of the Revised Statutes. 
The seaman guilty of smuggling is liable to the same pen- 
alty as in England, and in addition to imprisonment for 
twelve months, s. 4596. 

A considerable amount of historical information on this subject 


will be found in Dowell’s History of Taxation and Pike's History 
of Crime in England, 


SMYRNA, in ancient times one of the most impor- 
tant and now by far the greatest of the cities of Asia 
Minor (see vol. xv. Plate II.), has preserved an un- 
broken continuity of record and identity of name 
from the first dawn of history to the present time. It 
is said to have been a Lelegian city efi the Greek 
colonists settled in Asia Minor. The name, which is 
said to be derived from an Amazon called Smyrna, is 
indubitably Anatolian, having been applied also to a 
quarter of Ephesus, and (under the cognate form 
Myrina) to a city of AXolis, and to a tumulus in the 
Troad. The AXolic settlers of Lesbos and Cyme 
pushing eastwards by Larissa and Neonteichus and 
over the Hermus, seized the valley of Smyrna. It 
was the frontier city between A#olis on the north and 
Tonia on the south, and was more accessible on the 
south and east than on the north and west. At the 
same time it was by virtue of its favorable situation 
necessarily a commercial city, like the Ionian colo- 
nies. It is, therefore, not surprising that the AZolic 
element grew weaker; strangers or refugees from the 
Tonian Colophon settled in the city, and_ finally 
Smyrna passed into the hands of the Colophonians 
and became the thirteenth of the Ionian states. The 
change had taken place before 688, when the Ionian 
Onomastus of Smyrna won the boxing prize at 
Olympia, but it was probably then a recent event. The 
Colophonian conquest is mentioned by Mimnermus 
(before 600 B.c.), who counts himself equally a Colo- 
phonian and a Smyrnean. The /olic form of the 
name, Zuipva, was retained even in the Attic dialect, 
and the epithet ‘‘olian Smyrna ’’ remained long after 
the conquest. The favorable situation of Smyrna on 
the path of commerce between Lydia and the west 
raised it during the 7th century to the height of power 
and splendor. It lay at the eastern end of an arm of 
the sea, which reached far inland and admitted the 
Greek trading ships into the heart of Lydia. One of 
the great trade routes which cross Anatolia from east 
to west descends the Hermus valley past Sardis, and 
then diverging from the valley passes south of Mount 
Sipylus and crosses a low pass into the little valley, 
about 7 miles long and 2 broad, where Smyrna lies be- 
tween the mountains and the sea. Miletus, and at a 
later time Ephesus, situated at the sea end of the 
other great trade route across Anatolia, competed for a 
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time successfully with Smyrna for the conveyance of 
traffic from the interior; but both Ephesus and Mile- 
tus have long ago lost their harbors, and Smyrna now 
remains without a rival. It was of necessity in close 
relation with the Lydians, and when the Weteonad 
kings raised the Lydian power and aggressiveness it 
was one of the first points of attack. Gyges (687-653) 
was, however, defeated in a great battle on the banks 
of the Hermus; the situation of the battle-field shows 
that the power of Smyrna extended far to the east, and 
probably included the valley of Nymphzeum (Nif). A 
strong fortress, the ruins of whose ancient and massive 
walls are still imposing, on a hill in the pass between 
Smyrna and Nymphzeum, was probably built by the 
Smyrnzan Ionians to command the valley of Nym- 
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pheum. According to the poet Theognis (about 500 
B.C.), “pride destroyed Smyrna.’ Mimnermus 
laments the degeneracy of the citizens of his day, who 
could no longer-stem the Lydian advance. Finally, 
Alyattes (610-563) conquered the city, and Smyrna for 
300 years lost its place in the list of Greek cities. 
It did not entirely cease to exist, but the Greek life and 
political unity were gga ps and the Smyrnzean state 
was organized on the village system (xetro xwundév). 
It is mentioned in a fragment of Pindar, about 500 
B.C., and in an inscription of 388 B.c. A small fortifi- 
cation of early style, rudely but massively built, on the 
lowest slope of a hill behind Burnabat, is perhaps a 
fortified village of this period. Alexander the Great 
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conceived the idea of restoring the Greek city; the 
two Nemeses who were worshipped at Smyrna are said 
to have suggested the idea to as in a dream. The 
scheme was, according to Strabo, carried out by Anti- 
gonus (316-301), and Lysimachus enlarged and forti- 
fied the city (301-281). The acropolis of the ancient 
city had been on a steep peak about 1250 feet high, 
which overhangs the northeastern extremity of the 
gulf; its ruins still exist, probably in much the same 
condition as they were left by Alyattes. The later 
city was founded on the site which it still oceupies, 
partly on the slopes of a rounded hill called Pagus 
near the southeast end of the gulf, partly on the low 
ground between the hill and the sea. The beauty of 
the city when seen from the sea, clustering on the 


low ground and rising tier over tier on the hillside, is 
frequently praised by the ancients and is celebrated on 
its coins; the same impression still strikes the spec- 
tator, ahr, in, Fens aoe have been much 
stronger, when magnificent buildings, an imposing acro- 
polis, and the wide circle of massive walls coigbtaed 
with the natural scenery in one splendid pic 
Symrna is shut in on the west by a hi 
eirmen Tepe, with the ruins of a temple on: 
mit. The walls, of Lysimachus crossed the summit 
this hill, and the acropolis occupied the top of Pag: 
Between the two the road from Ephesus entered 
city by the ‘‘ Ephesian gate,’’ near which was a ¢ 


nasium. Closer to the acropolis the 


SNAIL. 


stadium is still visible, and the theatre was situated an | 


the northern slopes of Pagus. 
on the eastern side is unknown; but they certainly 


The line of the walls’ 
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lation is about 200,000, of whom nearly half are 
Greeks. It is the terminus of the railway system 


which is gradually spreading over Anatolia. ‘Two lines 


embraced a greater area than is included by the Byzan-| 
tine wall, which ascends the castle hill (Pagus) from Magnesia and Sardis to Alashehr (Philadelphia), 
the Basmakhané railway station. Smyrna possessed about 110 miles; the other goes south by Ephesus to 
two harbors,—the outer, which was simply the gulf, | the Meander valley beside Magnesia on the Maeander 
and the inner, which was a small basin, with a narrow and then ascends the valley to the neighborhood of 
entrance closed by a rope in case of need, about the | Laodicea on the Lyeus, 143 miles. Since the revival 
place now occupied by bazaars. The inner harbor was | of the Levant trade by the Genoese and Venetians 
partially filled up by Timur in 1402, but it had not en-| Smyrna has been the emporium for the whole produce 
tirely disappeared till the beginning of the 19th cen-| of Anatolia; the chief raw products exported are 
tury. The modern quay has encroached considerably | valonea, figs, raisins, opium, madder, liquorice, cotton, 
on the sea, and the coast-line of the Greek time was | sponges, emery, ete. ; almost the only articles of native 
about 90 yards farther to the south. The streets were | manufacture which are exported from Smyrna are the 
broad, well paved, and regularly laid out at right/| carpets woven at Geurdiz, Coula, Ushak, and other 
angles; many were named after temples; the main/ places in the interior. Smyrna has frequently been 
street, called the Golden, ran across the city from west | partially destroyed by earthquakes ; that of 178 A.D. 
to east, beginning probably from the temple on Deir-| is the most famous, and in 1688, 1768 and 1880 the 
men Tepe, and continuing towards Tepejik outside the , town suffered severely, (W. M. RA.) 

city on the east, where probably the temple of Cybele,| SNAIL. In England the word ‘‘snail’’ in popular 
the Metroon, stood. Cybele, worshipped under the language is associated with Gasteropods which inhabit 
name of Meter Sipylene, from Mount Sipylus, which | land or fresh water, and which possess large conspicu- 
bounds the Smyrna valley on the north, was the tutelar | ous spiral shells; terrestrial Gasteropods in which the 
goddess of the city. The plain towards the sea was! shell is rudimentary and concealed are distinguished 


start from Smyrna: one ascends the Hermus valley by 


too low to be properly drained, and hence in rainy | as “slugs.” 


weather the streets were deep with mud and water. 

The river Meles, which flowed by Smyrna, is famous 
in literature and was worshipped in the valley. The 
most common and consistent tradition connects Homer 
with the valley of Smyrna and the banks of the Meles; 


his figure was one of the stock types on Smyrnzean | 


coins, one class of which was called Homerian; the 
epithet ‘* Melesigenes’’ was applied to him; the cave 
where he was wont to compose his poems was shown 
near the source of the river; his temple, the Home- 
reum, stood on its banks. The steady, equable flow 


of the Meles, alike in summer and winter, neither | 


swollen after rain nor dry during drought, its pleasant 
water, its short course, beginning and ending near the 
city, are celebrated by Aristides and Himerius. 
description applies admirably to the stream which rises 
from abundant fountains, now known as Diana’s Bath, 
some way to the east of the city, and flows into the 
southeastern extremity of the gulf. The common be- 
lief that the torrent, dry except after rains, which flows 
by Caravan Bridge is the ancient Meles flatly contra- 
dicts the ancient descriptions. 

Tn the Roman rif 
ventus which included southern AXolis and great 
of the Hermus valley. It vied with Ephesus and 
gamum for the title ‘‘ First (city) of Asia.’’ A Christian 


art 


church existed here from a very early time, having its | 


origin in the considerable Jewish colony. PoLycarp 

(q.v.) was bishop of Smyrna. The bishops of Smyrna 
_-were originally subject to the metropolitan of Ephesus; 
afterwards they became independent (aitoxé¢aroc), and 
finally. were honored with metropolitan rank, having 
- wnder them the bishops of Phoczea, Magnesia ad Sipy- 
lum, Clazomenze, Sosandrus (Nymphzeum?), Arch- 

angelus (Temnos?), and Petra (Menemen ?). 
“i en Constantinople became the seat of govern- 
ment the trade between Anatolia and the west lost in 
importance, and Smyrna declined apace. A Turkish 
 freebooter named Tacha seized Smyrna in 1084 and 
maintained himself there for some time, but it was re- 
covered by the generals of Alexius Comnenus. The city 
was several times afterwards ravaged by the Turks, and 


 Vatatzes about 1222 rebuilt it. 


vernor. Soon afterwards the knights of St. John 
established themselves in the town, but failed to con- 
the citadel. In 1402 Timur stormed the town 
n almost all the inhabitants. The Mongol 
nquest was only temporary, but amy Wig has remained 

the present day in Mohammedan hands. It is now 
| greatest commercial city in the Levant; its popu- 


The | 


Smyrna was the seat of a con- | 


er- | 


In Scotland the word ‘‘slug’’ is absent 
from the vernacular vocabulary, both shell-bearing and 
shell-less inland molluses being known as snails. Marine 
Gasteropods are occasionally termed ‘‘ sea-snails,’’ and 
the compounds “‘ pond-snails,”’ “ river-snails,’’ ‘* water- 
snails’’ are in common use. The commonest land- 
snails are those species which constitute the family 
Helicidee, order Pulmonata, sub-order Stylommato- 
phora. ‘The other two families of the same sub-order, 
Limacidee and Onchidiide, include all the slugs. In 
the first of these are comprised all the slugs known in 
Great Britain, and indeed in Europe. The Onchidiide 
are entitled to the name ‘“‘sea-slugs,’’ as they are shell- 
less Pulmonates living on the seashore, though not 
actually in the sea. The term ‘‘ water-snails’’ includes 
the whole of the remaining sub-order of the Pulmo- 
nata, namely, the Basommatophora, in which the 
eyes are sessile. This division comprises two families, 
Limneeide and Auriculide ; some of the members of 
the first are amphibious, some entirely aquatic; the 
snails of the second family are found near but not in 
the water; thus the whole of the Pulmonata which 
breathe air are destitute of gill-plumes and operculum, 
and have a complicated hermaphrodite reproductive 
system, are either snails or slugs. But there are a 
considerable number of snails, both terrestrial and 

uatic, which are not Pulmonates. The land-snails, 
which have no gill-plume in the mantle-chamber and 
breathe air, but have the sexes separated and possess 
an operculum, belong to the order Azygobranchia, of 
which they form a distinct sub-order, the Pnewno- 
nochlamyda, containing three families, Cyclostomide, 
Helicinidee and Aciculidee. The fresh-water snails 
which are not Pulmonates are the Puludinide, Valva- 
tide and Ampullaride, together with Neritina, a 
genus of the Neritide. These all possess a fully de- 
veloped gill-plume and are typical Azygobranchiates 
of the sub-order Holochlamyda, most of the members 
of which are marine. 

The family Helicide has a world-wide distribution. In 
Helix the spire forms a more or less obtuse-angled cone ; 
there are above 1200 species, of which 24 are British. Helix 
nemoralis, L., of which H. hortensis is a variety, is one of the 


‘ . ‘commonest forms. Helix pomatia, L., is the largest species, 
had become quite ruinous when the emperor John Dueas ‘and is known as the “edible snail me it is commonly eaten 


The famous chieftain | 
_ Aidin conquered it about 1330 and made his son Amur | 


in France and Italy, together with other species. It was 
formerly believed to have been introduced into Britain by 
the Romans, but there is no doubt thatit is a native. In 
Succinea the cone of the spire is acute-angled ; three species 
are British. In Vitrina the spire is very flat and the sur- — 
face glassy. In Bulimus the spire is elongated with a pointed 
apex. Pupais named from its resemblance to a chrysalis, . 
the apex being rounded. The shell of Clausilia is sinistral 
and its aperture is provided with a hinged plate. The com- 
moner European slugs of small size all belong to the genus 
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Limaz, in which the opening of the mantle-chamber is pos- ; group Steganopodes (the Dysporomorphee of Professor 
terior. | L. flavus is the cellar slug. L. agrestis, L. arborum, ia ey), and consisting of but a single genus and 
L. maximus, occur in gardens and fields. The larger black | ¢}ree or four species. They bear a general resemblance 


slugs are species of Arion, of which two are British, A. ater | . pt y 
and A. hortensis. Testacella haliotidea is common in Great both outwardly and in habits to Cormorants (see vol. 


Britain and throughout Europe. vi. p. 361), but are much more slender in form and 

The Limnzide occur in all parts of the world. Limneus| have both neck and tail much elongated. The bill 
contains the largest species. L. pereger, Miiller, is ubiqui- | also, instead of being tipped with a maxillary hook, has 
tous in Great Britain and common all over Europe. All) its edges beset with serratures directed backwards, and 
the species are usually infested with Cercarie and Rediz, | j, sharply pointed—in this respect, as well as in the 
the larval forms of Trematode parasites of vertebrates. L. attenuated neck, likening the Snake-birds to the 


truncatulus harbors the Gercaria of Fasciola hepatica, the : ie 
liver-fluke, which causes rot in sheep. Ancylus, which Herons (see vol. xi. p- 679); but the latter do not 


occurs in rivers, has a minute limpet-like shell. Panorbis | generally transfix their prey as do the former. 
has the spire of the shell in one plane. Physa is smaller The male of the American species, which ranges from 
than Limneus and has the upper part of the spire much | T)]jnois to the south of Brazil, is in full breeding-plumage 
shorter. In the Auriculide the aperture is denticulated. | yery beautiful bird, with crimson irides, the bare skin 
Auricula is confined to the East Indiesand Peru. Carychium | yound the eyes apple-green, and that of the chin orange, 
minimum is British. the head, neck and most part of the body clothed in black 
Of the Cyclostomide only one species, Cyclostoma elegans, | glossed with green; but down each side of the neck runs a 
Miller, is British ; it hides under stones and roots. The | row of long hair-like white feathers, tinged with pale lilac. 
Helicinide are exotic, ranging from the West Indies to the | The much elongated scapulars and the small upper wing- 
Philippines. Ofthe Aciculide, which are all minute, Acicula | coyerts bear each a median white mark, which on the 
lineata is British. . | former is a stripe pointed at either end, and on the latter a 
The Ampullaride are confined to the tropics. Ampullaria | byoad ovate patch.?. The larger wing-covyerts are dull white, 
has very long tentacles and a long siphon formed by the | put the quill-feathers of the wings and tail are black, the 
mantle, Valvata is common in fresh waters throughout | Jast broadly tipped with brownish-red, passing into grayish- 
Britain ; the gill when the animal is expanded is protruded | white, and forming a conspicuous band when the tail is 
beyond the mantle-chamber. The Paludinide are common | spread in form of a fan, as it often is under water’ The hen 
in the northern hemisphere. Paludina and Bithynia are | differs much in appearance from the cock, having the head, 
both British genera. In Paludina the whorls of the spiral | neck and breast of a more or less deep buff, bounded beneath 
are very prominent; the genus is vivaparous. Bithynia is | by a narrow chestnut band; but otherwise her plumage is 


smaller and the shell smoother, Ries ; like that of her mate, only not so bright in color. The 
Neritina has a very small spire, the terminal portion of | habits of this species have been repeatedly described by 
the shell containing nearly the whole animal, American writers, and those of its congeners, to be imme- 


For the morphology and classification of snails see Mor.usca, | diately mentioned, seem to be essentially the same. The 
vol. xvi. z 648 “2 __A history ofthe British forms is given in | Snake-bird frequents the large rivers or back-waters con- 
pe a F en wie ieseeeene Mi z gai anc pe nected with them, where it may be seen resting motion- 

ye. me ta oe BOLE STAP RICE. Malis see \vood- | Jess on some neighboring tree, generally choosing a dead 
ward’s Manwal of the Mollusca, 1875, and Bronn’s Thierreich (Weich- branch, or on a “snag” projecting from the bottom, whence 

, ~ ~ ? 
ee For Fasciola hepatica see Thomas, Quart. Journ. Mic. Sci., it plunges beneath the surface ie pursuit of its fishy prey, 
‘ to emerge in the manner before related, showing little more 

SNAKE-BIRD, to use the name commonly given | than its slender head and neck. Its speed and skill under 
to it by the English in North America, because of its | water are almost beyond exaggeration, and it exhibits these 
qualities even in captivity, taking—apparently without 
effort—fish after fish that may be introduced into its 
tank, however rapidly they may swim and twist, and 
only returning to its perch when its voracious appetite 
is for the moment appeased or or its supply of food tem- 
porarily exhausted. Then, after adjusting its plumage 
with a few rapid passes of its bill, and often expanding 
its wings, as though, Cormorant-fashion, to dry them, it 
abandons itself to the pleasurable and passive process 
of digestion, reawaking to activity at the call of hunger. 
Yet at liberty it will indulge in long flights, and those 
of the male at the breeding season are ostentatiously 
performed in the presence of his mate, around whom 
he plays in irregular zigzag courses. The nest is va- 
riously placed, but almost always in trees or bushes 
overhanging the water’s edge, and is a large structure 
of sticks, roots and moss, in which are laid four eggs 
with the white chalky shell that is so characteristic of 
most Steganopodous birds. Not unfrequently several 
or even many nests are built close together, and the 
locality that suits the Snake-bird also suits many of the 
Herons, so that these, its distant relatives, are often also 
its near neighbors. The African Snake-bird, P. con- 
gensis (or levaillanti of some authors), inhabits the greater 
part of that continent from Natal northwards; but, 
though met with on the White Nile, it is not known to 
have occurred in Egypt, a fact the more remarkable 
seeing that Canon Tristram found it breeding in con- 
siderable numbers on the Lake of Antioch, to which it 
is a summer visitor, and it can hardly reach its home 


| 
| 
1 


Aukitbhes x, Wie ‘without passing over the intervening country. The male 
Indian snake-bird (from Col. Tickell’s drawing in the library of the bird is easily distinguishable from the American species 
Zoological Society).. by its rufous coronal patch, its buff throat and its chest- 


: 3 ‘ nut greater wing-coverts. A third species, P. melano- 
‘long, slender head and neck,’ which, its body being | gaster, ranges from Madagascar to India, Ceylo Borneo, 

* ‘ - y g ; : ™ , : 
submerged as it swims, ‘‘ appear like a snake rising | Java and China. This so closely resembles the men- 


erect out of the water’’ (Bartram’s MS., quoted by| # These feathers are very characteristic of each s 


Ord in Wilson’s Am. Ornithology, ix. p. 81), the | Senus and in India, says Jerdon, are among the Khasias a bad 
‘ ” . - 4 
i Darter of many authors, and the Plotus anhinga* 3 This pacuiieeity, first pointed out to the 


a 
of ornithology, is the type of a small but very well | lett, who observed it in birds in the Zoological Seeley ponte 
ey, 


w 
marked Family of Birds, Plotide, belonging to the | frujne wnces Pete nohinod ie anid to be known rents 
a 4 The curious but apparently well-attested fact of 
2 “Anhinga,” according to Maregrave, who first described this | rence in England, near ‘cole, th June, 1851, of a taale bind 
bird (Hist. Rer, Nat. Brasilix, p. 218), was the name it bore among | species ( gist, pp. 3601, 3654) has been overlooked by 
the natives. ’ writers who profess to mention all cases of a similar character, — 


SNAKE-ROC 


tioned that the differences between them cannot be briefly | 


expressed. The Australian region also has its Snake-bird, 
which is by some regarded as forming a fourth species, P. 
nove-hollandizx ; but others unite it to that last-mentioned, 
which is perhaps somewhat variable, and it would seem (P. 
Z. 8., 1877, p. 349) that examples from New Guinea differ 
somewhat from those inhabiting Australia itself. 


The anatomy of the genus Plotus has been dealt 
with more fully than that of most forms. Beside the 
excellent description of the American bird’s alimentary 
canal furnished to Audubon by Maegillivray, other im- 

ortant points in its structure have been well set forth 

y Garrod and Forbes in the Zoological Proceedings 
(1876, pp. 335-345, pls. xxvi.-xxviii. ; 1878, pp. 679- 
681; and 1882, pp. 208-212), showing among other 
things that there is an appreciable anatomical differ- 
ence between the species oF the New World and of the 
Old ; while the osteology of P. melanogaster has been 
admirably described and illustrated by Prof. Milne- 
Edwards in M. Grandidier’s great Oiseaux de Mada- 
gascar (pp. 691-695, pls. 284, 285). In all the species 
the neck affords a feature which seems to be unique. 
The first seven of the cervical vertebrze form a contin- 
uous curve with its concavity forward, but the eighth 
articulates with the seventh nearly at a right angle, 
and when the bird is at rest, lies horizontally. The 
ninth is directed downwards almost as abruptly, and | 
those which succeed present a gentle forward con- 
vexity. The muscles moving this curious framework 
are as curiously specialized, and the result of the whole 
pe of mechanism is to enable the bird to spear with 
acility its fishy prey. (A. N. 

SNAKE-ROOT. In most countries where snakes 
abound some root or herb is used by the natives as an 
antidote for the bites of venomous species, and many 
herbs have consequently received the name of snake- 
root. Botanically speaking the name properly belongs 
to Ophiorrhiza Mungos, a a plant of the Cinchona 
family used in the Kast Indies for the purpose above 
indicated. In medicine, however, the roots of Aristo- 
lochia Serpentaria, L., Polygala Senega, L., or Cim- 
icifuga racemosa, Elliott, are alike understood by this 
name, being distinguished respectively as the Virginia, 
Seneka, and Black Snake-roots. The first is now em- 
ployed as an aromatic antiseptic tonic in typhoid fever, 
the second as a stimulant expectorant in bronchitis, 
and the third as a sedative in rheumatic or inflamma- 
tory affections, especially in muscular rheumatism and 
lumbago. The root of Aristolochia reticulata, Nutt., 
which is known in the United States as Red River or 
Texan Snake-root, is the kind most frequently met 
with in the United Kingdom as Serpentary or Vir- 
ginian Snake-root. (See GuAco.) 

The roots or rhizome of Jvatris spicata, Willd., 
Eryngium aquaticum, L., and Eupatorium altissi- 
mum, L., have all been used in North America for 
snake-bites, the first two being known as Button Snake- 
root and the last as White Snake-root. The rhizome 
of Asarum canadense, L., passes under the name of 
Canadian Snake-root. ‘AP of these contain acrid or 
aromatic 5 ae which, when a warm decoction of 
the drug is taken, exercise a powerfully diaphoretic 
or, in some cases, diuretic action, to which any benefit 
that may be derived from their use must be attrib- 


uted. 

SNAKES constitute an order ( Ophidia) in the class 
of Reptiles which is characterized by an exceedingly 
elongate body, cylindrical or sub-cylindrical, and ter- 
minating in a tapering tail. The integuments are 
folded into flat imbricate scales, which are rarely 
tubercular or granular. The spinal column consists 
of a very great number of vertebra, with which the 
‘numerous ribs are movably articulated. Limbs are 
entirely absent, or only rudiments of the posterior 

occur more or less hidden below the skin; there is no 

sternum. The bones of the palate and jaws are mov- 
nt by an elastic 
Generally both 


; the mandibles are united in fro 
ment and are very distensible. 
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jaws and the palate are toothed, the teeth being thin 
/and needle-like. There are no eyelids, no ear-opening. 
| The vent is a transverse slit. 
Great as is the difference in appearance between a 

typical snake and a typical lizard, the two 
orders of Ophidians and Lacertilians are 
nearly allied; the former is probably merely 
a specialized descendant of the latter or of the pytho- 
nomorphous reptiles, or perhaps of both. Moreover, 
the living Lacertilians include forms which approach 
the Ophidians by having a greatly increased number 
of vertebrae, a much He degradation of the 
scapular and pelvic arches and limbs, a simple denti- 
tion, and the absence of eyelids and external ear-open- 
ing. And on the other hand we find Ophidians with 
a greatly diminished flexibility of the vertebral column, 
with closely adherent, smooth and polished scales, with 
a narrow mouth—totally unlike the enormous gape of 
the typical snakes—and even without that longitudinal 
fold in the median line of the chin which is so charac- 
teristic of the order (Typhlopide). Thus of the 
Ophidian characters as given above only that taken from 
the loose connection of the bones of the skull remains 
as a sharp line of separation between snakes and liz- 
ards. The mandibulary symphysis is not by suture 
but by an elastic band; the intermaxillary, palatine, 
and pterygoid bones are so loosely attached to the cra- 
nium that they can be easily pressed outwards and 
forwards, and the maxillary and mandibulary of one 
side can be moved in those directions independently of 
their fellows opposite. The intermaxillary is small 
generally toothless, and coalesces with the nasals an 
vomer into a single movable bone; finally, the suspen- 
sory is much elongate and movable at both ends. This 
arrangement insures an extraordinary degree of mobil- 
ity and elasticity of all parts of the gape, which, how- 
ever, varies in the different families of the order. For 
the other characteristic points of their structure and 
for their distribution, see REPTILEs. 

The number g known spores of 2 has been 
given as 1500 by some authorities and as ,, 
1800 by others. The limits of their distri- phi 
bution seem to be the 70th parallel N. lat. 
in Europe, the 54th in British Columbia, and the 40th 

arallel S. lat. in the southern hemisphere. The num- 

r of species and of individuals in a species is small 
in the temperate zones, but increases as the tropics are 
approached. In the tropical zone they are abundant, 
especially where a well-watered soil nourishes a rich 
vegetation, with glades open to the sun, and where a 
variety of small animals serve as an abundant and 
easily obtained prey. It is in the tropics also that the 
largest (boas, pythons) and the most specialiged kinds 
oceur (tree snakes, sea snakes, the large poisonous 
snakes), On the other hand, every variety of soil is 
tenanted by some kind of snakes : they form a contin- 
gent in every desert fauna. In accordance with this 
Le distribution snakes show a 


Snakes and 
lizards, 


great amount of 
ifferentiation with regard to their mode of life and 
and from the appearance alone 
usion can be drawn as to its | 
ies may be -distin- 


general organization ; 
of a snake a safe concl 
habits. The following categor 
guished. “A 
(1) Burrowing snakes, which live under ground and 
but rarely appear on the surface. he have a cylin- 
drical rigid body, covered with generally smooth and 
polished scales; a short strong tail; a short rounde 
or pointed head with narrow mouth; teeth few in’ 
number; small or rudimentary eye; no abdominal 
scutes or only narrow ones. They feed chiefly on in- 
vertebrate animals, and none are poisonous. (2) 
Ground snakes, living chiefly on the ground, and rarely 
ascending bushes or entering water. Their body is 
cylindrical, flexible in every part, covered with smooth. 
or keeled scales, and provided with broad ventral and 
subeaudal scutes. All the various parts of their body 
and head are well proportioned; the non-poisonous 
kinds of ground snakes are in fact the typical and least 
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specialized snakes, and more numerous than ot ¢ of the 
other kinds. They feed chiefly on terrestrial verte- 
brates. The majority are non-poisonous; but the 
majority of poisonous snakes must be referred to this 
category. (3) Tree snakes, which are able to climb 
bushes or trees with facility or pass even the greater 
part of their existence on trees. Their body is rarely 
cylindrical, generally compressed and slender; their 
broad ventral scutes are often carinate on the sides. 
Those kinds which have a less elongate and cylindrical 
body passess a distinctly prehensile tail. The eye is 
enerally large. Their coloration consists often of 
right hues, and sometimes resembles that of their 
surroundings. They feed on animals which likewise 
lead an arboreal life, rarely on eggs. Poisonous as well 
as innocuous snakes are represented in this category. 
(4) Freshwater snakes, living in or frequenting fresh 


waters; they are excellent swimmers and divers. The 
nostrils are placed on the top of the snout and can be 
closed whilst the animal is under water. Their body is 
cylindrical, moderately long, provided with narrow 
ventral scutes; the tail tapering; head flat, rather 
short; and the eyes of small size. They feed on fish, 
frogs, and other aquatic animals, and are innocuous 
and viviparous. (5) Sea snakes are distinguished by 
the compressed, rudder-shaped tail, supported by erect 
neural and hzemal spines. They never leave the sea 
(with the exception of one genus) and are unable to 
move on land. They feed on fishes, are viviparous and 
poisonous. 

The majority of snakes are active during the day, 
their energy increasing with the increasing tempera- 
ture of the air; whilst some delight in the moist 
sweltering heat of dense tropical vegetation, others 
expose themselves to the fiercest rays of the midday 
sun. Nota few, however, lead a nocturnal life, and 
many of them have, accordingly, their pupil contracted 
into a vertical or more rarely a horizontal slit. Those 
which inhabit temperate latitudes hibernate. Snakes 
are the most stationary of all vertebrates; as long as 
a locality affords them a sufficiency of food and some 
shelter to which they can readily retreat, they have 
no inducement to change it. Their dispersal, there- | 
fore, must have been extremely slow and gradual. | 

Although able to move with extreme ra- | 

tee idity, they cannot maintain it for any 
7 pet of time. Their organs of locomotion 
are the ribs, the number of which is very great, nearly 
corresponding to that of the vertebre of the trunk. 
They can adapt their motions to every variation of the 


dad 


Fic. 1.—Diagram of natural locomotion of a snake. 


ground over which they move, yet all varieties of 
snake locomotion are founded on the following simple 
process. When a part of the body has found some 
- projection of the ground which affords it a point of 
support, the ribs are drawn more closely together, on 


Fic. 2.—Diagram of conventional idea of a snake's locomotion. 


alternate sides, thereby producing alternate bends of 
the body. The hinder portion of the body being 
drawn after, some part of it (c) finds another support 
on the rough ground or a projection ; and, the anterior 
bends being stretched in a straight line, the front part 
of the body is propelled (from a to d) in consequence. 
During this Na oa locomotion the numerous broad 
shields of the belly are of great advantage, as b 

means of their free edges the snake is enabled to cate 


and use as points of support the slightest projections 
of the ground. A pair of ribs corresponds to each of 
these ventral shields. Snakes are not able to move 
over a perfectly smooth surface. Thus it is evident 
that they move by dragging their body over the ground, 
or over some other firm base, such as the branch of a 
tree ; hence the conventional representation of the 
orogress of a snake, in which its undulating body is 
Betrat as resting by a series of lower bendy on the 
ground whilst the alternate bends are raised above it, 
is an impossible attitude. Also the notion that snakes 
when attacking are able to jump off the ground is 

uite erroneous; when they strike an object, they dart 
the fore part of their body, which was retracted in 
several bends, forwards in a straight line. And some- 
times very active snakes, like the cobra, advance sim- 
ultaneously with the remainder of the body, which, 
however glides in the ordinary fashion over the ground ; 
but no snake is able to impart such an impetus to the 
whole of its body as to lose its contact with the ground. 
Some snakes can raise the anterior part of their body 
and even move in this attitude, but it is only about the 
anterior fourth or third of the total length which ean 
be thus erected. 

With very few exceptions, the integuments form 
imbricate scale-like folds arranged with the 
greatest regularity ; they are small and iniay- 
pluriserial on the upper parts of the body 
and tail, large and uniserial on the abdomen, and gen- 
erally biserial on the lower side of the tail. The folds 
can be stretched out, so that the skin is capable of a | 
great degree of distension. The scales are sometimes 
rounded behind, but generally rhombie in shape and 
more or less elongate; they may be quite smooth or 
provided with a longitudinal ridge or keel in the mid- 
dle line.’ The integuments of the head are divided 
into non-imbricate shields or plates, symmetrical 
arranged, but not corresponding in size or shape wit 
the underlying cranial bones or haa any relation to 
them. The form and number of the seales and scutes, 
and the shape and arrangement of the head-shields, 
are of great value in distinguishing the genera and 
species, and it will therefore be useful to explain in 
the accompanying woodcut (Fig. 3) the terms by which 
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Fic, 3.—Head-shields of a snake (Ptyas korros). r, ES 
posterior frontal ; f’,.anterior frontal ; v, vertical; s, sup’ | 
or supraocular; 0, occipital ; n,n’, nasals ; J, loreal ; a, 
ocular or orbital, or preorbital or anteocular ; Pp post- iy 
u, u, upper labials ; ¢, t, temporals; m, mental ; *, *, lower labi 
¢, ¢, chin-shields. Jf 


‘ t Vii? 
these parts are designated. The skin does not form 
eyelids ; but the suideriié passes over the eye, fo a 

fade of 


ing a transparent disk, concave like the 
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watch, behind which the eye moves. It is the first 
part which is cast off when the snake sheds its skin ; 
this is done several times in the year, and the epider- 
mis comes off in a single piece. 

The tongue in snakes is narrow, almost worm-like, 
generally of a black color and forked; that 
18, it terminates in front in two extremely 
: fine filaments. It is often exserted with a 
rapid motion, sometimes with the object of feeling 
some object, sometimes under the influence of anger or 
fear. 

Snakes possess teeth in the maxillaries, mandibles, 
palatine, and pterygoid bones, sometimes 


Tongue. 


on also in the ,intermaxillary ; they may be 
: absent in one or the other of the bones 
mentioned. In the innocuous snakes the teeth are 


simple and uniform in structure, thin, sharp like 
needles, and bent backwards; their function consists 
merely in seizing and holding the prey. In somé all 
the teeth are nearly of the same size; others possess 
in front of the jaws (Lycodonts) or behind in the 
maxillaries (Diacrasterians) a tooth more or less con- 
spicuously larger than the rest; whilst others again 
are distinguished by this larger posterior tooth being 
grooved along its outer face. The snakes with this 
grooved kind of tooth have been named Opisthoglyphi, 
and also Suspect’, because some herpetologists were 
of opinion that the function of the groove of the tooth 
was to facilitate the introduction of poisonous saliva 
into a wound. The venomous nature of these snakes, 
however, has never been proved, and persons are fre- 

uently bitten by them without any evil consequences. 

evertheless as the depth of the groove, the length 
of the tooth, and the development of the salivary 

lands in its vicinity vary greatly, it is quite possible 
that the function and the physiological effect of this 
apparatus are not the same in all Opisthoglyphs. In 
the true poisonous snakes the maxillary dentition has 
undergone a special modification. The so-called Colu- 
brine Venomous snakes, which retain ina great measure 
an external resemblance to the innocuous snakes, have 
the maxillary bone not at all, or but little, shortened, 
armed in front with a fixed, erect fang, and provided 
with a deep groove or closed canal for the conveyance 
of the poison, the fluid being secreted by a special 


ae, at some distance behind this poison-fang. 
t 


In 


sionally on ene. 
victim alive ; ot 


ft sides of the jaws forward, they press the body 
h their elastic gullet into the stomach, its out- 
sing visible for some time through the distended 
' ‘he abdomen, Digestion is quick and much 
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accelerated by the quantity of saliva which is secreted 
during the progress of deglutition, and in venomous 
snakes probably also by the chemical action of the 
poison. The primary function of the poison-apparatus 
in the economy of snakes is without doubt to serve as 
the means of procuring their food. But, like the 
weapons of other carnivorous animals, it has assumed 
the secondary function of an organ of defence. Only 
very few poisonous snakes (like Ophiophagus elaps) 
are known to resent the approach of man so much as 
to follow him on his retreat and to attack him. Others, 
as if conscious of their fearful power of inflicting in- 
jury, are much less inclined to avoid collision with man 
than innocuous kinds, and are excited by the slightest 
vrovocation to use that power in self-defence. They 
1ave thus become one of the greatest scourges to man- 
kind, and Sir J. Fayrer' has demonstrated that in 
India alone annually some 20,000 human beings perish 
from snake-bites. Therefore it will not be out of placé 
to add here a few words on snake-poison and on the 
best means (ineffectual though they be in numerous 
cases) of counteracting its deleterious effects, 


Chemistry has not yet succeeded in separating the active 
principle of snake-poison or in distinguishing 


between the secretions of different kinds of Action of 
poisonous snakes ;? in fact it seems to be iden- snake- 
tical in all, and probably not different from the poison. 


poison of scorpions and many Jlymenoptera. 
The physiological effects of all these poisons on warm- 
blooded Vertebrates are identical, and vary only in degree, 
the smallest quantities of the poison producing a local irri- 
tation, whilst in serious cases the whole mass of the blood 
is poisoned in the course of some seconds or minutes, pro- 
ducing paralysis of the nerve-centres. That there is some 
difference, however, in the action of the poisons upon the 
blood has been shown by Fayrer, who found that the poison 
of Viperiné snakes invariably destroys its coagulability, 
whilst nothing of the kind is observed in animals which 
perished from the bite of a Colubrine Venomous snake. 
The same observer has also experimentally demonstrated 
that the blood of a poisoned warm-blooded animal assumes 
poisonous properties, and, when injected, kills like the poison 
itself, although the bodies of the animals may be eaten by 
man with impunity. On the other hand, he has proved 
that the opinion generally adopted since Redi’s time, viz., 
that snake-poison is efficacious only through direct injection 
into the blood, is fallacious, and that it is readily absorbed 
through mucous and serous membranes, producing the same 
effects, though in a milder degree. 

The degree of danger arising from a snake-bite to man 
depends in the first place on the quantity of 


poison injected: a large vigorous snake which eee 
has not bitten for some time is more to be feared snake- 
than one of small size or one which is weakly bites. 


or has exhausted its stock of poison by previous 

bites. The bite of some of the smaller Australian Die- 
menias and Hoplocephali is followed by no worse conse- 
quences than those arising from the sting of a wasp or a 
hornet, while immediately fatal cases are on record of per- 
sons bitten by the cobra or the large South-American Crota- 
lines. In the second place it depends on the strength of 
the individual bitten : a man of strong physical constitution 
and energetic mental disposition is better able to survive 
the immediate effects of the bite than a child or a person 
wanting in courage. Thirdly, it depends on the position 


' and depth of the bite: the bite may be merely a superficial 


scratch, or may penetrate into tissue having few blood-ves- 
sels, and thus be almost harmless; or it may be deep in 
vascular tissue or even penetrate a vein, Lpoging imme- 
diate and fatal effects. It must be mentioned also that 
Fayrer is distinctly of opinion that the poison of some kinds 


]| is more powerful than that of others. The mere shock pro- 


duced by the bite of a snake upon a neryous person may be 


1 The Thanatophidia of India, fol., London, 1872. 

2(The venom. of POGORDDA serpents have been found by Mitchell 
and Reichert to contain globulins and a venom peptone. Their 
analyses show that “ the dried venom of Crotalus adamanteus con- 
tains 24.6 per cent. of globulins, the Ancistrodon 7.8 cent., and 
the Cobra 1.75 per ent.” The latter venom contains one-third 
more peptone than does Crotalus venom. These differences in 
the proportions of the various globulins, and of the globulins and ~ 
peptones in different venoms, are of immense importance in 
affording an explanation of the physiological peculiarities ex- 
hibited in poisoning by different species of snakes.—Researches 
u the Venoms onous Serpents by S. Weir Mitchell and BE. 
‘t Reichert; Smithsonian Contributions to Knowledge, No. 647, Wash- 
ington, 1886.—AM. Ep.] 
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sufficiently severe to be followed by symptoms of collapse, | undeniably of great benefit, especially in less serious eases, 


although no actual poisoning of the blood has taken place, 
or although the bite was that of an innocuous snake. It is 
said that persons have actually died under such circum- 
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Fic. 4.—Diagram of toothmarks of an innocuous snake. 
Fic. 5.—Diagram of toothmarks of a poisonous snake (cobra), 


stances from mere fright. The local appearances in the 
neighborhood of a poisoned wound, which soon after the 
bite is much swollen and discolored and very painful, readily 
prove its character; but this can be often ascertained also 
immediately after the bite by the inspection of the wound, 
—the teeth, which are so differently arranged in poisonous 
and non-poisonous snakes, leaving a different pattern on the 
skin. As a non-poisonous snake has four rows of teeth in 
the upper jaw, the pattern of its bite will more or less re- 
semble Fig. 4, whilst a poisonous snake leaves two rows of 
more distinctly marked punctured wounds in the place of 
the two outer series in the non-poisonous (see Fig. 5). Of 
course, there may be modifications of these patterns, as, for 
instance, when one fang only hits or penetrates the part 
aimed at, or when the direction of the stroke is slanting, 

producing merely a scratch. 
Unfortunately no antidote is known capable of counter- 
acting or neutralizing the action of snake- 


Remedies poison. Some years ago injections of ammonia 
and ‘hig! e or liquor potasse were recommended, but there 
ment. 


is the obvious objection that hardly in one out 
of a thousand cases of snake-bite would either 
the appliances or the operator beat hand. Fayrer’s experi- 
ments, however, haye distinctly disproved the efficacy of 
this remedial measure. Equally useless is permanganate of 
potassium ; it is indeed true that a solution of this compound 
destroys the properties of snake-poison when mixed with 
it; and therefore such of the poison as remains in the wound 
will be neutralized by the external application or injection 
of the permanganate, but the remedy is entirely without 
effect after the poison has passed into the circulation. Treat- 
ment is therefore limited to endeavors to prevent by mechan- 
ical means the poison from entering the circulation, or by 
chemical agencies to destroy or remove as much of it as pos- 
sible that remains in the wound, and to save the patient 
from the subsequent mental and physical depression by the 
free use of stimulants. Whatever is or can be done must be 
done immediately, as a few secondssufiice to carry the poison 
into the whole vascular system, and the slightest delay 
diminishes the chances of the patient’s recovery. Cour- 
ageous persons badly bitten in a finger or toe are known to 
have saved their lives by the immediate amputation of the 
wounded member. To the mode of treatment summarized 
by Ginther! but little can be added. (1) If the wound is on 
some part of the extremities, one or more ligatures should 
be made as tightly as possible at a short distance above the 
wound, to stop circulation ; this is most effectually done by 
inserting a stick under the ligature and twisting it to the 
uttermost. The ligatures are left until means are taken to 
destroy the virus in the wound and other remedial meas- 
ures are resorted to, or until the swelling necessitates their 
removal. (2) The punctured wounds should be enlarged by 
deep incisions, to cause a free efflux of the poisoned blood, 
or should be cut out entirely. (3) The wound should be 
sucked either by the patient or some other person whose 
mouth is free from any solution of continuity. Cupping- 
glasses, where they can be applied, answer the same pur- 
pose, but not with the same effect. (4) By cauterization 
with a red-hot iron, a live coal, nitrate of silver or carbolic 
or mineral acid, or by injections of permanganate of potas- 
sium, the poison which remains in the wound can be de- 
stroyed or neutralized. Ammonia applied to the wound as 
a wash and rubbed into the neighboring parts is likewise 
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since it alleviates the pain and reduces the swelling. (5) 
Internally, stimulants are to be taken freely; they do not 
act as specifics against the virus, but are given to excite the 


‘action of the heart, the contractions of which become feeble 


and irregular, to counteract the physical and mental depres- 
sion, and to prevent a complete collapse. Brandy, whiskey, 
and ammonia in any of its officinal forms should be taken 
in large doses and atshort intervals. The so-called “snake- 
stones” can have no other effect than, at the best, to act as 
local absorbents, and can be of use only in the very slightest 
cases. 


Snakes are oviparous ;_ they deposit from ten to 
eighty eggs of an ellipsoid shape, covered 
with a soft leathery shell, in places where 
they are exposed to and hatched by moist 
heat. The parents pay no further attention to them, 
except the pythons, which incubate their e by 
coiling thei bady over them, and fiercely defen ea 
In some families, as many freshwater snakes, the sea 
snakes, Viperide, and Crotalide, the eggs are re- 
tained in the oviduct until the embryo is fully de- 
veloped. These snakes bring forth living young, and 
are called ‘‘ ovo-viviparous.’ 

The order of snakes may be divided into 
the following sub-orders and families or 
groups. 


Propaga- 
tion. 


Classifica- 
tion. 


First Sub-order.—Hopoterodontes. 


Small burrowing snakes, with a cylindrical body, which 
is nearly of the same thickness from its anterior to its pos- 
terior extremity, and is covered with smooth polished 
scales of the same size in its whole circumference. No 
mental groove. Head small, not distinct from the trunk, 
with imbricate scale-like scutes. Eye rudimentary. Mouth 
very narrow, at the lower side of the head, armed with 
small teeth in one jaw only. 

Family 1. TyPHLopripa.—Teeth in the upper jaw only. 

Genera: Typhlina, Onychocephalus, Typhlops (see Figs. 6,7). 

sane, 2. STENOSTOMATIDZ.—Teeth in the lower jaw 
only. 

Genera: Stenostoma, Siagnodon. 


Second Sub-order.—Ophidii Colubriformes. 


Innocuous snakes. Teeth in both jaws, none of the an- 
terior being grooved or perforated. Scales fmore or less 
differentiated. A mental groove is generally present. Eye 
developed. 

Family 1. Torrricip®.—Body cylindrical, with a 
rounded head not distinct from the neck; tail very short. 
Rudiments of hind limbs hidden in a small groove on each 
side of the vent. Scales rounded, polished, those of the 
ventral series but little enlarged ; only one pair of frontals ; 
six upper labials. Eye small. Mouth of moderate width; 
teeth few in number, sub-equal in size. 

Genera: Ilysia (tropical America) ; Cylindrophis (India). 

Family 2, XENOPELTIDH.—Body cylindrical, with a 
rounded head not distinct from the neck; tail short, No 
rudimentary hind limbs. Scales rounded, polished ; ventral 
shields well differentiated ; two pairs of frontals; occiput 
covered with five shields. Eye small. Mouth of moderate 
width; teeth numerous, sub-equal, 

One genus, from the Indian region ; Xenopeltis, 

Family 3. Urork_tTip# (Rough Tails).—Body cylindri- 
cal, with a short head not distinct from the neck; tail very 
short, truncated or scarcely tapering, frequently termi- 
nating in a rough naked disk or covered with keeled scales. 
Scales rounded and polished, those of the ventral series 
being always somewhat larger than the rest; only one pair 
of frontals; four upper labials. Eye very small. Mouth 
of moderate width ; teeth few in number, small, sub-equal, 
none on the palate. Mental groove generally absent. 
Small burrowing Indian snakes. 

Genera: Rhinophis, Uropeltis, Silybura, Plectrurus, Melan- 

ophidium. : 


Family 4. CALAMARIIDZ.—Small shakes, with a rather — 


rigid body; the short head not distinct from the neck; tail 
more or less short. Scales in from thirteen to seventeen 
series; ventral shields well developed, generally less 
200 in number; the normal number of head-shields 
reduced by two or more of them being confluent. — 
the mouth of moderate width; nostril lateral; 
teeth present. 

African genera: Homalosoma, Calamelaps, 
thotropis, Xenocalamus, Amblyodipsas, Elap 
Uriechis. | Europeo-Asiatie genera: Rh 
Psilosoma, Indian genera: Calamaria, 
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Typhlogeophis, Xylophis, Oxycalamus, 
Elapoides, Rhinosimus, Aspidura, Haplocercus, Achalinus 
(Japan), North-American genera: Carphophis, Cono- 
cephalus, Streptophorus, Contia, Tropical American 
genera: Homalocranium, Arrhyton, Rheqnops, Colobog- 
nathus, Geophidium, Catostoma, Stenognathus, Leptocala- 
mus, Chersodromus, Elapomorphus, Cercocalamus, Micro- 
dromus, Stenorhina, Rhinostoma, Rhynchonyx. Genus 
with wide distribution : Geophis. 

Family 5. OLIGODONTID&.—Body rather rigid, covered 
with smooth rounded scales; head short, not distinct from 
neck, and nearly always with symmetrical arrow-shaped 
markings above. Ventral scutes broad; rostral shield large, 
more or less produced backwards. Maxillary teeth few in 
number, the hindmost enlarged, not grooved. Indian. 

Genera: Oligodon, Simotes. 

Family 6. CoLusrip%.—This family comprises the ma- 
jority of the non-venomous snakes and the least specialized 
forms. Their body of moderate length compared to its 
circumference, flexible in every part; the head, trunk, and 
tail—in fact all parts—well proportioned; nostril lateral ; 


teeth numerous in the jaws and on the palate, but without | 


fangs in front or in the middle of the maxillary. Double 
row of sub-caudals. This family may be divided in ac- 
cordance with the general habitus or mode of life into 
several groups, which, however, are connected by numer- 
ous intermediate forms. 

The group of (i.) Ground Colubrides, Coronellina, consists 
of small forms, generally of brilliant coloration, and com- 
prises the following genera: 

Genera with wide distribution: 
Tachymenis, Coronella, Liophis. 
Ditypophis, Indian: 
Odontomus. ‘Tropical 
Pliocercus, Hypsirhynchus. 

The group of (ii.) True Colubrides, Colubrina, are land 
snakes, which swim well when driven into the wattr, or 
climb when in search of food; they are of moderate or 
rather large size. 

Genera with wide distribution: Coluber, Elaphis, Ptyas, 
Zamenis. African genera: Xenurophis, Herpetethiops, 
Scaphiophis. Indian genera: Compsosoma, Xenelaphis, 
Cynophis, Lielaphis, Lytorhynchus. Europeo-Asiatic : 
Rhinechis. North-American: Pituophis. South-Ameri- 
can: Spilotes. Australian: Zamenophis. 


Ablabes, Cyclophis, 
African : Psammophylax, 
Megablabes, 


American:  Erythrolamprus, 


The group of (iii.) Bush Colubrides, Dryadina, leads up | 


to the true Tree snakes, its members having a more or less 

elongate and compressed body, frequently of green color; 

they are more numerous in the New than in the Old World, 
and belong to the following 

Genera: Dromicus, Herpetodryas, Herpetoreas, Philodryas, 

Diplotropis, Zaocys, Dryocalamus. 

Finally the group of (iv.) Freshwater Colubrides, 
Natricina, are generally neither elongate nor compressed, 
and frequently keeled scales. They freely enter 
water in pursuit of their prey,—chiefly frogs and fishes. 

_ Genera with wide distribution: Tropidonotus, Heterodon. 
African: Grayia, Neusterophis, Limnophis, Hydrethiops, 
Macrophis, Indian: Xenochrophis, Prymnomiodon, 
Atretium. North-American: Ischnognathus. South- 
American : Xenodon, Tomodon. 

Family 7, HomaLopstp (Freshwater Snakes).—Body 
of moderate length, cylindrical or slightly compressed ; 


head rather thick, broad, not very distinct from neck ; tail 
strong, of moderate length. Ventral scutes rather narrow; 
double row of sub-caudals. Eye small. Nostrils on the 
upper surface of the head, small, provided with a valve ; 
_ nasal shields enlarged at the expense of the anterior 
ee which are frequently confluent into a single shield. 
other head shields may deviate from the usual ar- 
rangement. ap 
_ Indian genera: Fordonia, Cantoria, Cerberus, Hypsirhina, 
Ferania, Homalopsis, Hipistes, Herpeton (see Fig. 8), Ger- 
varda, Tachyplotus. American genera: Calopisma, Heli- 
cops, Hydrops, Tachynectes, Hydromorphus. 
Family 8. PsAmMmMopHID#& (Desert Snakes).—Loreal re- 
very concave. Scales smooth; double row of sub- 
. Cleft of the mouth wide; nostril lateral. Eye 
size. Shields of the head normal; posterior 
rounded or angular behind; vertical narrow ; supra- 


* 


Nymphophidiun, | 


Brachyorrhos, | 
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ciliaries prominent. Loreal present. One of the four or 
five anterior maxillary teeth longer than the others, and 
the last grooved. Old World, 
Genera: Psammophis, Celopeltis, Taphrometopon, Rhagerrhis, 
Psammodynastes, Mimophis. 
Family 9, RHACHIODONTIDA (Egg-Eaters).—Body of 
moderate dimensions; head short, deep. Eyes small, pupil 


|round, Scales strongly keeled, in twenty-three or twenty- 


five series. Maxillary teeth very small and few in number; 
the lower spinous processes of the posterior cervical verte- 
bre penetrate the csophagus and act as supplementary 
teeth. African. 

One genus: Dasypeltis (see Fig. 9). 

Family 10. DeENDROPHID# (Tree Snakes).—Body and 
tail much compressed or very slenderand elongate; head 
generally elongate and distinct from the very slender 
neck ; snout rather long, obtuse or rounded in front. Cleft 
of the mouth wide. Eye of moderate size or large, with 
round pupil. Shields of the head normal; scales generally 
narrow and much imbricate; ventral scutes keeled later- 
ally ; double row of sub-caudals. No large fang either in 
front or in the middle of the upper jaw. 

African genera: Bucephalus, Hapsidophrys, Rhamnophis, 
Philothamnus, Ithycyphus. Indian and Australian genera : 
Gonyosoma, Phyllophis, Dendrophis, Chrysopelea. Tropical 
American: Ahetulla, 

Family 11. DryopHip# (Whip Snakes).—Body and tail 
excessively slender and elongate; head very narrow and 
long with tapering snout, which sometimes is produced into 
a longer or shorter appendage. Mouth very wide. Eye of 
moderate size, generally with a horizontal pupil. Scales 
very narrow, much imbricate; double row of sub-caudals. 
Posterior maxillary teeth grooved. 

Genera: Tropidococcyx, Cladophis, Dryophis, Tragops, Pas- 

serita (see Fig. 10), Langaha. 

Family 12. DipsapIpm.—Body much compressed, elon- 
gate or of moderate length; head short, broad behind, with 
short rounded snout distinet from neck. Eye large, gene- 
rally with vertical pupil. Cleft of the mouth wide. Scales 
of the vertebral series frequently enlarged. Dentition 
strong, frequently with enlarged anterior and posterior 
maxillary teeth. 

Genera: Chamztortus, Leptodira, Tropidodipsas, Hemidipsas, 
Thamnodynastes, Dipsas, Dipsadoboa, Rhinobothryum, Py- 
thonodipsas. 

Family 13, ScyraLip#.—Head, trunk, and tail of mod- 
erate dimensions. Eye of moderate size, with elliptical 
pupil. Scales smooth, in seventeen or nineteen rows; anal 
entire; single or double row of sub-caudals. Posterior - 
maxillary teeth grooved, anterior ones equal in length. 

Genera: Scytale, Oxyrhopus, Hologerrhum, Pseudoxyrhopus, 
Rhinosimus. 

Family 14. Lycopontrp#.—Body of moderate length 
or rather elongate; snout generally depressed, flat, and 
elongate. Eye rather small, often with vertical pupil. 
Upper head-shields regular, with the posterior frontals en- 
larged. Maxillary with a fang in front, but without pos- 
terior grooved tooth. 

African genera: Boodon, Holuropholis, Alopecion, Lycophi- 
dium, Bothrophthalmus, Bothrolycus, Lycodryas, Hormonotus, 
Simocephalus, Lamprophis. Indian genera: Lycodon, Dino- 
don, Tetragonosoma, Leptorhytaon, Ophites, Cercaspis, Ulupe. 

Family 15. AMBLYCEPHALIDZ (Blunt Heads).—Body 


Fie. 6.—Typhlops bothriorhynchus, from India. 


compressed, slender, and of moderate length; head short, 
thick, very distinct from neck; nostril in a single shield. 
Eye with vertical pupil. Cleft of the mouth narrow and 
not very extensible. Scales smooth or faintly keeled, those 
of the vertebral series generally enlarged. Maxillary den- 
tition feeble, no grooved tooth. 

Indian genera: Dipsadomorus, Amblycephalus, Pareas, As- 
thenodipsas, Elachistodon. South-American genera: Lep- 
tognathus, Opisthophis. 

Family 16, Erycorpa (Sand Snakes).—Body of moderate 
length, cylindrical, covered with small short scales; tail 
very short, with a single series of sub-candals. Eye small, — 
with vertical pupil. None of the labials are pitted. An- 
terior teeth longest. Adult individuals of some of the 
species with rudiments of hind limbs. : 

Genera: Eryx, Cursoria, Gongylophis, Bolyeria, Erebophis, 


Lichanura, Calabaria, Wenona, Charina. 
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Family 17. Borp.—Body and tail of moderate length 
or elongate; tail prehensile; snout rounded in front, Eye 
with vertical pupil. Scales in numerous series; single or 
double row of sub-caudals. In some of the genera the 
upper and lower labials are pitted. Teeth strong, unequal 
in size, none grooved; no inter-maxillary teeth. Rudi- 
ments of hind limbs are generally present. 

Genera: Boa (see Fig. 11), Pelophilus, Xiphosoma, Corallus, 
Epicrates, Chilabothrius, Enygrus, Leptoboa, Ungalia, 
Trachyboa. 

Family 18. PyrHonrp# (Rock Snakes).—Distinguished 
from the preceding family by the presence of intermaxillary 
teeth. 

Genera: Python (see Fig. 12), Morelia, Chondropython, 

Liasis, Aspidiotes, Nardoa, Loxocemus. 

Family 19. AcrocHoRpID# (Wart Snakes).—Body of 
moderate length, covered with smalJ, non-imbricate, tuber- 
cular or spiny scales; tail rather short, prehensile. Head 
covered with scales like the body; nostrils close together, 
at the top of the snout. Eye small. Teeth short, strong, 
sub-equal in size. Aquatic. WViviparous., India. 

Genera: Acrochordus, Chersydrus. 

Family 20. XENODERMID#.—Distinguished from the 
preceding family by possessing broad ventral and sub- 
caudal scutes. 

One genus: Xenodermus (Java). 
America). 


? Nothopsis (Central 


Third Sub-order.—Ophidii Colubriformes Venenosi. 


Venomous Colubrine snakes, An erect grooved or per- 
forated tooth in front of the maxillary which is not capable 
of rotation in its transverse axis, Scales differentiated. A 
mental groove. 

Family 1. ELAprp#.—Toil conical, tapering. Head with 
shield; loreal absent. Venom-fang grooved; maxillary 
long, with short teeth behind the fang. 

Genus with wide distribution: Naja (see Fig. 13). In- 
dian genera: Callophis, Megerophis, Hemibungarus, Xen- 
urelaps, Bungarus, Ophiophagus. African genera: Pe- 
cilophis, Elapsoidea, Cyrtophis. South-American genus: 
Elaps (see Fig. 14). Australian genera: Vermicella, 
Brachysoma, Neelaps, Brachyurophis, Rhinelaps, Diemenia, 
Cacophis, Hoplocephalus, Tropidechis, Pseudechis, Pseudo- 
naja, Pseudohaje, Ogmodon., 

Family 2. ATRACTASPIDID%.—Body cylindrical, of mod- 
erate proportions; tail short. Head short, not distinct 
from neck. Mouth narrow. Maxillary short, with per- 
forated poison-fang, without other teeth behind. Africa. 

Genus: Atractaspis. 

Family 3. CAustpa.—Body of moderate proportions, tail 
moderate or rather short, Head distinct from neck, 
Mouth wide. Maxillary short, with perforated poison-fang, 
without other teeth behind. 

African genera: Sepedon, 
Dinodipsas. 

Family 4. DiINoparp2 (Venomous Tree Snakes).—Body 
and tail much elongate; head distinct from neck. Mouth 
wide. A perforated poison-fang, without other teeth be- 
hind. Africa. 

Genus: Dinophis (Dendraspis). 

Family 5. HypropHip® (Sea Snakes).—Body generally 
compressed, and without broad ventral scutes; tail com- 
pressed, rudder-shaped. Nostrils directed upwards. Poi- 
son-fangs small, grooved. Viviparous. ; 

Genera: Platwrus, Aipysurus, Disteira, Acalyptus, Hydro- 
phis, Enhydrina, Pelagophis, Pelamis (see (Fig. 15). 


Causus. South-American: 


Fourth Sub-order.—Ophidii Viperiformes. 


Viperine snakes. Maxillary very short, capable of rota- 
tion in its transverse axis, and armed with a single long 
tooth, which is perforated. Viviparous. 

Family 1. Viperip&# (Vipers).—Loreal region flat, with- 
out pit. 

Old World genera: Vipera, Cerastes, Daboia, Echis (see 
Fig. 17), Atheris. Australian: Acanthophis. 

Family 2, CroTALIp& (Pit Vipers, Rattlesnakes).—Loreal 
region with a pit. 

Old World genera: Halys, Hypnale, Trimeresurus (see Fig. 
18), Calloselasma, Peltopelor. New World genera: Cen- 
chris, Bothrops, Bothriopsis, Bothriechis, (Rhinocerophis), 
Atropos, Trigonocephalus, Lachesis, Crotalophorus, Crotalus 
(see Fig. 16). . 


This list, from which many genera or sub-genera 
that are not well defined have been excluded, will give 
an idea of the great variety of forms by which the 
Ophidian type is represented at the present period. 
Additions more or less numerous, are made to it every 
year; but the discoveries of late years have not re- 
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vealed any new important modifications of structure, 
but rather have undermined the distinctions hitherto 
made between genera, groups, and 
families, so that it would appear as 
if we were acquainted with all the 
principal forms of snakes now living. 

We have now to add some notes on 
snakes to which special 
interest is attach or 
which are most frequently 
brought to the notice of the observer 
or reader. The snakes most remote 
from the true Ophidian type are the 
members of the first family, 7yphlo- 
pide, They are a small degraded 
form, adapted for burrowing and 
leading a subterranean life, like 
worms. Their body is cylindrical, 
rigid, covered with smooth, short, 
highly polished, and closely fitting 
scales, without broad ventral scutes ; 
tail very short; head joined to the 
trunk without neck-like constriction 
behind, and short, rounded, or with 
an acute rostral shield,\—the principal 
instrument for burrowing in loose soil 
or mould. Their eye is quite rudi- 
mentary and can only give them ‘a 
general perception of light. Their mouth is narrow, 
small, armed with but a few teeth in one of the jaws, 
and not distensible, allowing them only to feed on very 
small* animals, such as worms, larvee, and burrowin 
insects. They are found in all tropical countries aad 
the parts adjoining, and some of the small species 
have a wide range, having been probably transported 
by accident on floating objects to distant countries. 
Some species attain to a length of 24 inches, whilst 
others scarcely grow to one-fourth that size. 

An almost Kf bese series leads from these degraded 
worm-like snakes to the typical Colubride, of which 
the Smooth Snake of Europe (Coronella), the Corn 
Snake of North America (Coluber), the Rat Snake of 
India and South America (Ptyas, Spilotes), Aiscu- 
lapius’s Snake of the south of Europe, the common 
Ring Snake of England ( Zropidonotus), are well-known 
representatives. 

he Smooth Snake (Coronella levis) is common in 
the warmer parts of Europe, extendin ‘ 
northwards into the New Forest district o ee 
England. In coloration, general habits, and 
size it somewhat resembles the viper; but, although 
it is rather fierce and ready to bite when caught, it is 
uite harmless and soon deat tame in captivity. 
he shields on its head readily distinguish it from the 
viper. Its chief food consists of lizards, and it attains 
a length of 2 feet. 

The Indian Rat Snakes (Ptyas mucosus and P. kor- 
ros) are two of the most common species a magne 
of India, the former ae India mg 
ENow and Ceylon, the latter the East In- 

ian Archipelago, Siam, and southern China. P. 
mucosus is a powerful snake, attaining to a length of 7 
feet, the tail being one-third or rather more; it is 
easily recognized by having three loreal shields, one 
above the other two ; its scales are arran in seven- 
teen rows. Its food consists of mammals, birds, and 
frogs ; and it frequently enters the dwellings of man 
rendering itself nseful by clearing them of rats and 
mice. It is of fierce habits, always ready to bite; 
when irritated it utters a peculiar diminuendo sound, 
not = that produced by a tuning-fork when struck 
gently. ‘ Jl eee $ 

ZEsculapius’s Snake (Coluber asculapii) was proba- 
bly the species held in veneration by the . 
ancient Romans. It grows toa length of about pius’s 
5 feet, is of mild pr and can be snake. 
readily domesticated. Its original home is q 
Italy, where it is common, but it has extended its 
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range northwards across the Alps into the south of 
France, and thence into northern Spain. Following 
the course of the Inn and the Danube, it has reached 


Fie. §.—Head of Herpeton tentaculatus. 


the Black Sea ; and it is also now common in several 
localities along the middle parts of the Rhine. From 
direct observations made during the last twenty years 


there can be no doubt that it is still extending its! 
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name of “eyervreter,’’ i.e., ‘‘egg-eaters.’’ Their 
principal diet seems to consist of eggs, their mouth 
and cesophagus being so distensible that an individual 
scarcely 20 inches in length, and with a body not sur- 
passing a man’s little finger in circumference, is able 
to swallow a hen’s egg. The teeth in the jaws are 
very small and few in number ; but the inferior pro- 
cesses of the posterior cervical vertebrae are prolonged 
and provided with a cap of enamel, and penetrate the 
cesophagus, forming a kind of saw. As the egg passes 


| through the esophagus its shell is broken by this 


apparatus, and, whilst its contents are thus retained 
and swallowed without loss, the hard fragments of the 
shell are rejected. This peculiar apparatus oecurs also 
in another snake, //achistodon, which belongs to the 
Indian fauna and has been referred (provisionally) to 
the family Amblycephalide. Also two prominences at 
the base of the skull of the Indian Coronelline 
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Fic. 9.—Dasypeltis wnicolor, in the act of swallowing a fowl’s egg. 


range. Naturalists believed formerly that the occur- 
rence of this snake at widely distant and isolated locali- 
ties was due to its introduction by the Romans, who 
had settlements in those localities. 

The common British Snake or Ring Snake ( 7ropi- 
ietiah donotus natriz) is extremely common all 
ring snake. OVer Europe (except in the northern parts), 

and belongs to a genus extremely rich in 
species, which are spread over Europe, Asia, India, 
ustralia. and North America. Some of the species, 
like the Indian 7. quincunciatus and T. stolatus and 
the North American 7. ordinatus, are perhaps more 
abundant as regards the number of individuals than 
any other snake. 7. natrix is easily recognized even 
at a distance by two yellow or white spots which it has 
behind its head. It grows rarely to a length of 4 feet ; 
it never bites, and feeds chiefly on frogs and toads. Its 
ees, which are of the size and shape of a dove’s egg, 
from fifteen to thirty in number, are deposited in 
mould or under damp leaves, and are glued together 
into one mass. 

‘A yery peculiar genus of snakes, Dasypeltis, repre- 
sented by three species only, is the type of 
a separate family and is restricted in its dis- 
* tribution to Central and South Africa. In 
ony these snakes are well known under the 


Nymphophidium probably have the same fuilbtton’ 
Besides the snakes mentioned, we have observed 
species of Dipsas feeding on eggs of parrots, the eggs 
reaching the stomach entire, as these snakes lack a 
special apparatus for breaking the shell. The Indian 
cobra also is said to rob birds of their eggs. 

The Tree Snakes (Dendrophide) are among the 
greatest ornaments of tropical fauna. fee 
graceful form of their body, the elegance —“°°™**° 
and rapidity of their movements, and the exquisite 
beauty of their colors have been the admiration of all 
who have had the good fortune to watch them in their 
native haunts. The majority lead an exclusively arbo- 
real life ; only a few descend to the ground in search of 
their food. They prey upon every kind of arboreal 
animal,—birds, tree-frogs, tree-lizards, etc. AJ] seem 
to be diurnal, and the larger kinds attain to a length 
of about 4 feet. The most beautiful of all snakes are 
perhaps certain varieties of Chrysopelea ornata, a 
species extremely common in the Indian Archipelago 
and many parts of the continent of tropical Asia. 
One of these varieties is black, with a yellow spot in 
the centre of each scale; these spots are larger on 
the back, forming a series of tetrapetalous flowers ; 
the head is similarly ornamented. Another variety 
has a red back, with pairs of black crossbars, the 
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bands of each pair being separated by a narrow 
yellow space; sides brown, dotted with black; belly 
dark green, the outer portion of each ventral shield 
being yellow, with a blackish spot. 

The features by which the tree snakes are distin- 
guished are still more developed in the 
family of Whip Snakes (Dryophide), 
whose excessively slender body has been 
compared to the cord of a whip. Although arboreal, 
like the former, they are nocturnal in their habits, 


Whip 
snakes. 


Fic. 10.—Indian Whip Snake. Passerita mycterizans. 


nara horizontal instead of a round pupil of the 
eye. They are said to be of a fierce disposition, feed- 
ing chiefly on birds ; and indeed a long tooth placed 
about the middle of the maxillary seems to assist them | 
much in penetrating the thick covering of feathers and | 
in obtaining a firm hold on their victims. In some of 
the species the elongate form of the head is still more 


pendage of the | 
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The well-defined family of Lycodontide is chiefly 
composed of ground snakes, but a few of 
itsmembers have a sufliciently elongate 
body to indicate arboreal habits. The In- 
dian genera are principally reptilivorous, while the 
African prey upon mice, rats, and other small noctur- 
nal mammals. Searcely any other snake is so common 
in collections as the Indian Lycodon aulicus, which in- 
habits the continent of India and Ceylon, some of the 
islands of the Kast Indian Archipelago (Timor), and 
the Phillippines. It occurs in many varieties, but 
generally is of a uniform brown, or with some 
whitish cross-bands on the anterior part of the 
body. Although only 2 feet long, it is a fierce 
snake, which when surprised bites readily, but its 
bite is innocuous. 

The Botde@ are so similar in their habits to the 
Pythons (see PyrHon, vol. xx. p. 150) 
/ that it is sufficient to refer in a few 
words to the species most frequently mentioned in 
the literature dealing with the fauna of the virgin 
forests of tropical America. The real Boa con- 
strictor is common from the northern parts of Cen- 
tral America to southern Brazil, and is frequently 
brought alive to Europe. Generally it is only 
about 7 feet long; but the present writer has seen 
skins of specimens which must have been nearly 


Lycodon- 
tidz, 


Boas. 


Fig, 11.—Head of Boa canina. 


twice that length. The gigantic snakes of from 20 
to 30 feet in length mentioned in books of South 
American travels belong to a different species, the 
Anaconda or B. murina, which has the same 
habits as the B. constrictor, haunting the banks of 
rivers and Jakes and lying in wait for peccaries, 
deer, and other mammals of similar size, which 
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Fie. 12.—Head of Python reticulatus. 


come to the water to drink. It has already been 
stated (see REpTILEs) that this family is not re- 
\ stricted to South America, but is well represented 
in the tropical Pacific region. The Boid most com- 
mon in that region is Ynygrus, which ranges all 
over New Guinea, the Fiji Islands, the Solomon 
group, Samoa, and many other Pacific islands; it 
1s of small size, scarcely 30 inches pes 

We pass now to thé Venomous Colubrine snakes, 
that is, snakes which combine with the possession of 
a perfect poison apparatus the scutellation and gen- 
eral appearance of the typical non-poisonous snakes. It 
is a remarkable fact, however, that the snakes of this 
sub-order agree in the absence of the small shield on 
the side of the snout, the so-called ‘* loreal ”’ ; and this 
is all the more remarkable as the same shield has by 
no means a similar taxonomic significance in the non- 
venomous snakes, many of which are without it, 
although it is present in the majority. No — .,) 


exaggerated by a pointed flexible a 
snout (Passerita), which may be ouatly half an inch in 
length, and leaf-like, as in the Madagascar Langaha. 


snake of this sub-order is more widely 
‘known and more dreaded than the species of the genus 


— 
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Naja or cobras. Probably more than two species 
should be distinguished ; but the two which cause 
the greatest loss of life are the Indian Cobra or Cobra 
di Capello or Naga (N. tripudians) and the African 
Cobra (NV. haje). In a report to the Bengal Govern- 
ment the commissioner of Burdwan states that he has 
ascertained from statistics collected during a series of 
nine years that above 1000 persons are killed annually 
by snakes in a population of nearly 6,000,000, the ma- 
jority being bitten by the cobra, which is by far the most 
common. And other districts in India seem to suffer 
still more severely, although it is difficult to obtain in- 
formation of all the accidents caused by snakes. The 
cobra is found throughout India, extending westwards 
to the Sutlej and eastwards to the Chinese island of 
Chusan ; in the Himalayan alps it reaches an altitude 
of 8000 feet; it occurs also in abundance in many of 
the islands of the East Indian Archipelago, and is here 
joined by another apparently distinct species (NV. 
sputatrix), whilst in the central portiens of Asia, 
which geographically separate it from the African 


cobra, it is replaced by a fourth, NV. oxtana. The In- 
dian cobra appears in many varieties of color, which 
are distinguished by separate names in the nomen- 
clature of the Hindu snake-charmers. The ground color 
varies from a yellowish olive to brown and to black 
with or without whitish or white crossbands on the 
back, and with from one to four or without any black 
bars across the anterior part of the belly. Some of 
these varieties are characterized by a pair of very con- 
spicuous white, black-edged spectacle-like marks on the 
expansible portion of the neck, called the ‘‘hood”’; 
but these marks may lose their typical form and become 
merely a pair of ocellated spots, or be confluent into a 
single ocellus, or may be absent altogether. All these 
varieties, however, are the same species, which gener- 
ally attains to a length of 5 feet, but sometimes ex- 

s 6. It is more of nocturnal than of diurnal 
habits, feeding on every kind of small Vertebrates and 
also eating eggs. The cobra and the other species of 
this genus have the anterior ribs elongated, and can 
move them so as to form a right angle with the spine. 
The effect of this movement is the dilatation of that 
part behind the head which is generally ornamented 
with the spectacles or ocelli. When the cobra is irri- 
tated or excited it spreads its ‘* hood,’’ raising the an- 
terior third of the body from the ao gliding along 
with the posterior two-thirds, and holding itself ready 

to strike forwards or sidewards. All accounts agree 
that the cobra is not aggressive unless interfered with 

or impelled by a sense of danger. It is said to share 

_ the habitations of man where superstition prevents 
people from molesting it, and to live peacably with the 
inmates; and there is no doubt that professional snake- 
_ charmers exercise a certain control over them, for, 
although generally the cobras exhibited are rendered 
harmless ay the removal of the poison-fangs, they 
very rarely attempt to injure their masters even after 
fangs have been reproduced. Of the natural ene- 
mies of the cobra, the mungoos (see vol. xii. p. 665) does 
i, bly the test amount of execution; many are 
estroyed by fowls shortly after being hatched. The 
is oviparous, depositing from eighteen to twenty- 

ve eggs in the year. The African cobrais extremely 
similar to its Thain congener in size, form, and habits, 
varies in coloration to the same extent. It in- 
the whole of Africa, from Egypt to the Cape 


» 


» 


207 


of Good Hope, but has been nearly exterminated in 
the cultivated districts of the Cape Colony. One of its 
greatest enemies (as indeed of all snakes) is the secre- 
tary bird of South Africa ( Serpentarius), which, there- 
fore, is protected by law. Accidents from this snake 
do not appear to be of common occurrence; they hap- 
Pe more frequently to domestic animals than to man. 

n the Egyptian hieroglyphics the cobra occurs con- 
stantly with the body erect and hood expanded; its 
name was ouro, which signifies ‘‘king,’’ and the animal 
dg in Greek literature as owraios and basiliscus. 
With the Egyptian snake-charmers of the present day 
the cobra is as great a favorite as with their Hindu 
colleagues. They pretend to change the snake into a 
rod, and Geoffroy St.-Hilaire maintains that the supple 
snake is made stiff and rigid by a strong pressure upon 
its neck, and that the animal does not seem to suffer 
from this operation, but soon recovers from the eata- 
leptic fit into which it has been temporarily thrown. 

More dangerous than either of the species of cobra, 
which it exceeds in size, is Hamadryas or f 
Ophiophagus elaps, the largest poisonous reane 
snake of the Old World, attaining to a mae 
length of 14 feet. It has almost the same geograph- 
ical range as the cobra, but is much scarcer ; it greatly 
resembles it also in general habit, but differs from it in 
scutellation, possessing three large shields behind the 
occipitals. tt has the reputation of occasionally at- 
tacking and pursuing man ; its favorite food consists 
of other snakes. Snake-charmers prize it highly for 
exhibition on account of its size and its docility in cap- 
tivity, but are always careful to extract the fangs. Te 
lives in captivity for many years. 

The species of Bungarus, four in number, are ex- 
tremely common in India, Burmah, and S 
Ceylon, and are distinguished by having ~“"8""™* 
only one row of undivided sub-caudal shields. Three 
of the species have the body ornamented with black 
rings, but the fourth and most common (B. ceruleus), 
the “‘krait’”’ of Bengal, possesses a dull and more uni- 
form coloration. The fangs of the bungarums are 
shorter than those of the cobras, and cannot penetrate 
so deeply into the wound. Their bite is therefore less 

angerous and the effect on the general system slower, 
so that there is more prospect of recovery by treatment. 
Nevertheless, according to Fayrer, the krait is probably, 
next to the cobra, the most destructive snake to human 
life in India. 

Several genera of this sub-order of Venomous Colu- 
brines are similar to the innocuous Cala- 


mariide in general habit; that is, their aie 
body is of a uniform cylindrical shape, ter- species. 


minating in a short tail, and covered with 

short polished scales; their head is short, the mouth 
rather narrow, and the eye small. They are the trop- 
ical American Hlaps, the Indian Callophis, the African 
Peecilophis, and the Australian Vermicella. The ma- 
jority are distinguished Kd the beautiful arrangement 
of their bright and highly ornamental colors; many 
species of Elaps have the pattern of the so-called coral 


snakes, their body being encircled by black, red, and 


yellow rings,—a pattern which is peculiar to snakes, 
venomous, as well as non-venomous, of the fauna of 
tropical America. Although the poison of these narrow- 
mouthed snakes is probably as virulent as that of the 

receding, man has much less to fear from them, as they 
bite only under great provocation. Moreover, their 
bite must be frequently without serious effect, owing 
to their narrow mouth and the small size of their 
poison-fangs. They are also comparatively of small 
size, only a few species rarely exceeding a length of 3 
feet. 

‘No part of the world possesses so many snakes of 
this sub-order as Australia, where, in fact, 


“ Australian ~ 
they replace the non-venomous Colubrine poisonous 
snakes. Of the genus Diemenia six spe- Colubrine 
cies, of Pseudechis three, and of Hoplo- ‘ 


cephalus some twenty species have been described, and 
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many of them are extremely common and spread over 
a considerable area. I[ortunately the majority are of 


small size, and their bites are not followed by more 
severe effects than those from the sting of a hornet, 


Fig, 14.—A poisonous snake (Elaps fulvius) swallowing a non-poi- 
sonous (Homalocranium semicinctum), 


especially if the simple measures of sucking or cauter- 
izing the wound are resorted to. Only the following 
are dangerous to man and larger animals: the Brown 
Snake (Diemenia superciliosa), found all over Austra- 
lia and attaining to a length of over 5 feet ; the Black 
Snake (Psendechis porphyriacus), likewise common 
throughout the Australian continent, especially in low 
marshy places, and upwards of 6 feet in length ; it is 
black, with each scale of the outer series red at the 
base; when irritated it raises the fore part of its body 
and flattens out its neck like a cobra; the Brown- 
banded Snake (Hoplocephalus curtus), with a similar 
distribution, and also common in Tasmania, from 5 to 
6 aes: and considered the most dangerous of the 
tribe. 

The small family Cazuside contains two African 


Aw genera well known to and much feared by the 
Causiie, inhabitants ofSouth Africa. One, Sepedon 


heemachates, is named by the Boers ‘‘ roode 
koper kapel”’ or “‘ Ring-Neck Snake,’’ the latter name 
being, however, often applied also to the cobra. It re- 
sembles in color some varieties of the latter snake, and, 
like this, it has the power, though in a less degree, of 
expanding its hood. But its scales are keeled and its 
form is more robust. It is equally active and cour- 
ageous, not rarely attacking persons who approach too 
near to its resting-place. In confinement it evinces 
great ferocity, opening its mouth and erecting its fangs, 
from which the poison is seen to flow in drops, During 
such periods of excitement it is even able, by the pres- 
sure of the muscles on the poison-duet, to eject the 
fluid to some distance; hence it shares with the cobra 
a third Dutch name, that of ‘‘spuw slang’’ (Spitting 
Snake). It grows to a length of 2 or 3 feet. The 
second African snake of this family is the ‘‘schap- 
sticker’’ (Sheep Stinger), Causus rhombeatus. It is 
extremely common in South Africa and extends far 
northwards along the eastern as well as western coast. 
It is of smaller size than the preceding and causes more 
injury to animals, such as sheep, dogs, etc., than to 
man. It varies in color, but a black mark on the head 
like an inverted V remains nearly always visible. 
The Dinophide are the arboreal type of this sub- 
Dinophide, order; they resemble non-venomous tree 
snakes in their gracile form, narrow scales, 
generally green coloration, and in their habits; never- 


1 Good descriptions and figures of all these snakes are given in 
Krefft’s Snakes of Australia, Sydney, 1869, 4to. 
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theless the perfect development of their poison-appa- 
ratus, their wide mouth, their large size (they grow to 
a length of 7 feet), leave no doubt that they are most 
dangerous snakes. They do not appear to be common, 
but are spread over all districts of tropical Africa in 
which vegetation flourishes. 

Of Sea Snakes (Hydrophide) some fifty species 
are known. All are inhabitants of the go, snakes 
tropical Indo-Pacific ocean, and most ‘ 
numerous in and about the Persian Gulf, in the 
East Indian Archipelago, and in the seas be- 
tween southern China and northern Australia. 
One species which is extremely common (/¢la- 
mis bicolor), and which is easily recognized by 
the black color of its upper and the yellowish 
tints of its lower parts (both colors 
being sharply defined), has ex- 
tended its range westwards to the 
sea round Madagascar, and east- 
wards to the Gulf of Panama. Sea 
snakes are viviparous and pass their 
whole life in the water; they soon 
die when brought on shore. The 
most striking feature in their or- 
ganization is their elevated and com- 
ayy tail. The hind part of the 

dy is compressed, and the belly 
forms a more or less sharp ridge. 
The ventral shields would be of no 
use to snakes moving through a 
fluid, and therefore they are either 
only rudimentary or entirely absent. 
The genus Platurus, however, is a 
most remarkable exception in_hay- 
ing broad ventral shields ; probably 
these serpents frequently go on 
shore, sporting or hunting over 
marshy ground. In many sea 
snakes the hind part of the body 
is curved and prehensile, so that 
they are able to secure a hold by 
twisting this part of the body round 
corals, seaweed, or any other pro- 
jecting object. Their tail answers 
all the purposes of the same organ 
in fish, and their motions in the 
water are almost as rapid as they 
are uncertain and awkward when 
the animals are removed out of 
their proper element. Their nos- 
trils are placed quite at the top of 
the snout, as in iles and in 
fresh-water snakes, so that they are enabled to breathe 
whilst the entire body and the greater part of the head 
are immersed in the water. These openings are small 
and suberescentic, and are provided with a valve inte- 
riorly, which is opened during respiration, and closed 
when the +s Ry dives. They have very capacious 
lungs, extending backwards to the anus, and conse- 
quently all their ribs are employed in orming the | 
respiratory function ; by retaining air in these exten- 
sive lungs they are able to float on the surface of the 
water without the slightest effort, and to remain under 
water for a considerable length of time. The scales of 
sea snakes are frequently very different from those of 
other snakes: they overlap one another in only a few 
species; in others they are but little imbricate and are 
rounded behind; and in others they are of a subquad- 
rangular or hexagonal form, pinot side by side, like 
little shields. The less imbricate they are the more they 
have lost the polished surface which we find in other 


Fic. 15.—Sea snake, 
Pelamis bicolor. 


snakes, and are soft, tubercular, sometimes pus. 
Sea snakes shed their skin very frequently ; but. peels 


off in pieces as in lizards, and not as in the fresh-water 
snakes, in which the integuments come : 


Several species are remarkable for the extremely ender 
and prolonged anterior part of the body, which is 


termed the ‘‘neck,’’ and terminates in a very small 
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head. The eye is small, with round pupil, which is 
so much contracted by the light when the snake is 
taken out of the water that the animal becomes blinded 
and is unable to hit any object it attempts to strike. 
bie : ‘ eras 

Phe tongue is short, and the sheath in which it lies 
concealed opens near to the front margin of the lower 
jaw; scarcely more than the two terminating points 
are exserted from the mouth when the animal is 
in the water. The mouth shuts in a somewhat dif. 
ferent way from that of other snakes : the middle of 
the rostral shield is produced downwards into a small 
lobule, which prevents the water from entering the 
mouth ; there is generally a small notch on each 
side of the lobule for the passage of the two points 
of the tongue. Cantor says that when the snake is 
out of the water and blinded by the light it freely 
makes use of its tongue as a feeler. The food 
of sea snakes consists entirely of small fish; the 
present writer has found all kinds of fish in their 
stomach, among them species with very strong 
spines (Apogon, Siluroids). As all these animals 
are killed by the poison of the snake before they 
are swallowed, and as their muscles are perfectly 
relaxed, their armature is harmless to the snake, 
which commences to swallow its prey from the 


Fic. 16.—Rattlesnake (Crotalus durissus). 


head, and depresses the spines as deglutition proceeds. 


to the most poisonous species of the whole or- 
Russell and Cantor have ascertained it by direct 
VoL. XXII.—1110 
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observation : tortoises, other snakes, and fish died 
from their bite in less than an hour, and a man sue- 
cumbed after four hours. Accidents are rarely caused 


by them, because they are extremely shy and swim 
away on the least alarm ; 


but, when surprised in the 


Fic. 17.—Echis carinata (India). 


submarine cavities forming their natural retreats, 
they will, like any other poisonous terrestrial 
snake, dart at the disturbing object ; and when 
out of the water, they attempt to bite every ob- 
ject, near them, even turning round to wound 
their own bodies (Cantor). They cannot endure 
captivity, dying in the course of two or three 
days, even when kept in capacious tanks. The 
greatest size to which some species attain, accord- 
ing to positive observation, 1s about 12 feet, and 
therefore far short of the statements as to the 
length of the so-called sea serpents (see SEa- 
SERPENT). The largest examples the present 
writer has seen measured only 8 feet. 

Passing over Rattlesnakes (Fig. 16) and Vi- 
pers, which are treated of in separate articles, 
we notice the following types of the fourth sub- 
order, the Ophidi? viperiformes. 

The sole representative of the sub-order in Aus- 
tralia is the Death Adder (Acantho- 


»his antarctica), a short stout snake Death 
é os ° P adder of 
having a similar habitus and habitsto Australia. 


vipers and scarcely attaining 3 feet in 

length. It differs from the other Viperines in 
having the poison-fang permanently erect. Al- 
though much feared, and justly, there is reason 
to believe that its bite is not so dangerous as 


has been represented, and that the majority of the 
cannot be the slightest doubt that sea snakes | fatal accidents ascribed_to it are in fact caused by 
other snakes, probably Hoplocephalus curtus. 
curs throughout the whole of Australia, except Tas- 


It _oc- 
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mania and perhaps South Australia. Generally it is 
of a uniform gray color, relieved by some forty dark 
rings of irregular outline. 

The ‘‘ tie-polonga’’ of the Singalese (Daboia rus- 
sellii) is beautifully marked: on a light 
chocolate ground color three series of large 
black white-edged rings run along the back 
and sides of the body, a yellow line borders the sur- 
face of the head on each side, the two lines being con- 
vergent on the snout. It attains toa length of 50 
inches, and occurs locally in abundance in southern 
India, where it is called ‘‘cobra monil’’; in Bengal, 
where it is called ‘‘jessur’’; in the plains of central 
India, as well as in the Himalayas to an altitude of 
6000 feet; and in Burmah. Itis highly poisonous, 
probably causing many deaths. Fortunately its loud 
hissing when disturbed warns those who come within 
dangerous proximity to it. 


Daboia 
russellii, 


The small Mi ei snake, Echis carinata (Fig. 17),.. 
which scarcely exceeds a length of 20 inches, | 


Echis. shares with the preceding part of its range, 


SNAKE-STONE—SNEEK. 


however, possesses a prehensile tail and vivid colora- 
tion and has assumed truly arboreal habits. 

Of the pit vipers without rattles the largest and most 
formidable inhabit ees America. 7'rigo- 


nocephalusiararaca, T. atrox, and 7’. lanceo- wien taal 
latus attain to a length of 6 feet, the first vation. 


two being common in Brazil and northwards 

to Central America. The last is limited to some islands 
in the West Indies, especially Martinique and St. 
Lucia, and is generally known by the name of *‘ fer de 
lance,’’ which has been given to it from the markings 
onits head. It infests the sugar-plantations, and has 
greatly multiplied in consequence of the protection 
which the cover of the cane-tields afforded it, and the 
abundance of food supplied by the rats which swarm 
on the plantations. Thus, whilst it did a certain amount 
of good by the destruction of vermin, it caused a great 
number of deaths among the black laborers who were 
engaged in the fields. These three species of 7’rigono- 
cephalus are surpassed in size by Lachesis mutus, prob- 
ably the largest! of’ terrestrial poisonous snakes, which 


‘ is said to exceed a length of 10 feet, and is bulky in 
India, and extending through the intervening parts of | proportion. It is confined to the hottest parts of 
Asia to North Africa. It is a desert type, having the | tropical America. Similar snakes, but smaller in size, 


being found in the arid districts of southern | 


Fic. 18.—Trimeresurus erythrurus (India). 


lateral scales curiously arranged, strongly keeled, with 
the tips directed downwards. It produces with their 
aida rustling sound. Whilst some observers deny that 
fatal consequences have resulted from its bite, Dr. 
Imlach reports that it (the ‘““kuppur’’) is “‘ the most 
deadly poisonous snake in Sind.’’ This desert type is 
replaced farther south in Africa where vegetation 
flourishes by a closely allied genus, Atheris, which, 


inhabit the warmer and temperate parts of 
North America, viz., the Copper-head (Cenchris 
contortriz), and the Crater-moceasin (C. pis- 
civorus), the former of terrestrial habits, the 
latter being always found near water, and feed- 
ing chiefly on aquatic animals. Both are much 
feared and cause accidents more frequently than 
rattlesnakes, being more aggressive and striking 
the intruder without previously warning him of 
their presence. In the Indian region this type 
of pit vipers without rattles is likewise well 
represented, one genus (7Z'rimeresurus) being 
adapted for an arboreal life, like Atheris among 
the Viperide. ‘Their body (Fig. 18) isnot more 
elongate than that of other ground Crotalines, 
but their tail is prehensile, and their color gen- 
erally resembles that of the bright foliage among 
which they live. Sometimes bright yellow or 
red markings render these snakes still more 
pleasing to the eye. Accidents caused by them 
are of not uncommon occurrence, but fortu- 
nately only a few individuals exceed a length of 
2 feet, and the consequences of their bite are 
less to be dreaded than of that of other allied 
genera. Indeed, numerous cases are on record 
which show that the constitutional symptoms 
caused by their poison were of short duration, 
lasting only from two to forty-eight hours, and 
being confined to nausea, vomiting, and fever. 
The bite of larger specimens, of from 2 to 3 feet 
long, is more dangerous and has occasionally 
proved fatal. They feed on frogs, mammals, 
and birds. (A.'o. G.) 

SNAKE-STONK, a name sometimes applied 
to Water-of-Ayr stone (see Hong, vol. xii. p. 
138. Certain stones reputed, on insufficient 

rounds, to possess efficacy as antidotes to snake- 

ites are known as snake-stones (see above, p. 
202.) The term is also popularly applied to 
ammonites and certain other fossils which, 
owing to their spiral shape, were formerly 
regarded as petrified snakes. 

SNEEK, a town of the Netherlands, in the 
province of Friesland, 18 miles south-southwest 
of Leeuwarden, with which it is conneeted by 
canal and (since 1885) by rail. It is one of the 
great butter and cheese markets of the country and 
has communal buildings (1863), a town-house, a 
court-house, an orphanage, a synagogue, and several 
churches, in one of which (the Groote or sarin 
kerk) is the tomb of the naval hero Lange Pi 
(Long Peter). The population of the town was’ in 


1 [See Ophiophagus Elaps, p. 207—AmM. Ep] J 
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1870 8456; that of the commune, which numbered ' 


only 3253 in 1714, was 9248 in 1870 and 10,496 in 
1880. 


Sneek appears in the list of Frisian towns in 1268. It was 
almost reduced to ashes in 1295, and again in 1417 and 1457. 
Tn 1515 it was attacked and in 1517 formally besieged by the 
Burgundians. A diet met in the town in the close of this 
latter year; and long after, in 1672, Sneek was again the 
Seat of an assembly of the states. In 1570 and 1825 there 
Were severe inundations. 


SNELL, We.teBrorp (1591-1626), commonly 
known as SNELLIUS, astronomer and mathematician, 
was born at Leyden in 1591. In 1613 he succeeded his 
father as professor of mathematics in the university of 


Leyden. In 1615 he planned and carried into practice | 


a new method of finding the dimensions of the earth, 
by determining the distance of one point on its surface 
from the Saraiiat of another, by means of a triangula- 
tion. is work, Lratosthenes Batavus, published in 
1617, describes the method and gives as the result 
of his operations between Alkmaar and Bergen-op- 
Zoom a degree of the meridian equal to 55,100 
toises = 117,449 yards. (A later recalculation has 
given 57,033 toises = 121,569 yards, after applying 
some corrections to the measure’ indicated by him- 
self.) Snell also distinguished himself as a mathema- 
tician, and discovered the law of' refraction, which, 
however, is generally attributed to Descartes, who 
made it more widely known. Snell died at Leyden on 
30th October; 1626. 


In addition to the Eratosthenes Batavus he published 
ria sive de circuli dimensione (Leyden, 1621, 4to), and 

ited Celi et siderwm in eo errantium observationes Hassiace 
(ibid., 1618, 4to), containing the astronomical observations 
of Landgrave William IV. of Hesse. About his Tiphys 
Batavus s. Histiodromice de navium cursibus et re navali (1624), 
see NAVIGATION, vol. xvii. p. 261, note. A trigonometry 
el triangulorum) by him was published a year after his 


_ SNIPE (Anglo-Saxon Snite, 
-Dutch Snip, German Schne; 
est Limicoline birds, in high repute no less for the 
_ table than for the exciting sportit affords. It is the 
Scolopax gallinago of Tithe but by many later 
writers separated from that genus, the type of which is 
the Woopcock (q.v.), and hence has been variously 
named Gallinago clestis, G. media, or G. scolopacina. 
Though considerable numbers are still bred in the 
British Islands, notwithstanding the diminished area 
itable for them, most of those that fall to the gun 
are undoubtedly of foreign origin, arriving from 
‘Scandinavia towards the close of summer or later, and 
- many will outstay the winter if the weather be not too 
severe, while the home-bred birds emigrate in autumn 
to return the following spring. Of late re British 
markets have been chiefly supplied from abroad, mostly 
from Holland. 


The Snipe is fortunately too well known to need descrip- 
for a description of its variegated plumage, ifattempted, 
would be long. It may be noticed, however, as subject to 
‘no inconsiderable variation, especially in the extent of dark 
1 ngs on the belly, flanks, and axillaries, while ex- 
iples are occasionally seen in which no trace of white, 
hardly any of buff or gray, is visible,—the place of 
tints being taken by several shades of chocolate- 
Such examples were long considered to form a 
inct species, the S. sabinii, but its invalidity is now 
ally admitted. Other examples in which buff or rust- 

tr predominates have also been deemed distinct, and 
hese has been applied the epithet russata. Again, a 
it deviation from the ordinary formation of the tail, 
rectrices normally number 14, and present a rounded 
ination, has led to the belief in aspecies, S. brehmi, now 
discredited. But, setting aside two European 
_to be presently noticed more particularly, there are 
it a score, more or less nearly allied, belonging to vari- 
its of the world, for no considerable territory is with- 
on agree Thus North America produces @. 
ii, so like the English Snipe as not to be easily dis- 
| except by the 
has G. australis, a 


Icelandie Sntpa, 
pfe), one of the common- 
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session of 16 rectrices, and 
rger and somewhat differently 
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colored bird with 18 rectrices, India, while affording a 
winter resort to multitudes of the common species, Which 
besides Europe extends its breeding range over the whole 
of northern Asia, has the so-called Pin-tailed Snipe, G. 
stenura, in which the number of rectrices are still greater, 
varying from 20 to 28, it is said, though 22 seems to be the 
usual number. This curious variability, deserving more 
attention than it has yet received, only occurs in the outer 
feathers of the series, which are narrow in form and ex- 
tremely stiff, there being always 10 in the middle of ordi- 
nary breadth. 

Those who only know the Snipe as it shows itself in the 
shooting season, when without warning it rises from the 
boggy ground uttering a sharp note that sounds like scape, 
scape, and after a few rapid twists, darts away, if it be not 
brought down by the gun, to disappear in the distance after 
adesultory flight, have no conception of the bird’s behavior 
at breeding time. Then, though flushed quite as suddenly, 
it will fly round the intruder, at times almost hovering 
over his head. But, if he have patience, he will see it 
mount aloft and there execute a series of aerial evolutions of 
an astounding kind. After wildly circling about, and 
reaching a height at which it appears a mere speck, where 
it winnows a random zigzag course, it abruptly shoots down- 
wards and aslant, and then as abruptly stops to regain its 
former elevation, and this process it repeats many times. 
A few seconds, more or less according to the distance, after 
each of these headlong descents a mysterious sound strikes 
his ear—compared by some to drumming and by others to 
the bleating of a sheep or goat,! which sound evidently 
comes from the bird as it shoots downwards, and then only ; 
but how the sound is made is a question on which many 
persons are still undecided. There are those who maintain 
that it proceeds from the throat, while some declare it is 
produced by the wings, which sharp-sighted observers say 
they can see in tremulous motion. Others, again, assert that 
it is caused by the vibration of the webs of the outer rectri- 
ces, and these last have in support of their opinion the fact 
that asimilar sound may be made by affixing those feathers 
to the end of a rod and drawing them rapidly downwards in 
the same position as they occupy in the bird’s tail while 
itis performing the feat.2 But, however it be produced, 
the air will also ring with loud notes that have been sylla- 
bled tinker, tinker, tinker, while other notes in a different 
key, something like djepp, djepp, djepp, rapidly uttered, 
may be heard as if in response. The nest is always on the 
ground and is a rather deep hollow wrought in a tuft of 
herbage, and lined with dry grass leaves. The eggs are 
four in number, of a dark olive color, blotched and spotted 
with rich brown. The young when freshly hatched are bean- 
tifully clothed in down of a dark maroon, variegated with 
black, white, and buff. ? 

The Double or Solitary Snipe of English sportsmen, S. 
major, a larger species, also inhabits northern Europe and 
may be readily recognized by the white bars in its wings 
and by its 16 or occasionally 18 rectrices. It has also a 
very different behavior, When flushed it rises without 
alarm-cry, and flies heavily. In the breeding season much 
of its love-performance is exhibited on the ground, and the 
sounds to which it gives rise are of another character; but 
the exact way in which its “ drumming ” is effected has not 
been ascertained. Its gesticulations at this time have been 
well described by Prof. Collett in a communication to Mr. 
Dresser’s Birds of Europe (vol. vii. pp. 635-637). It visits 
Great Britain every year at the close of summer, but in 
very small numbers, and is almost always seen singly—not 
uncommonly in places where no one could expect to find a 
Snipe. : 


The third species of which any details can here be given 


is the Jack-* or Half-Snipe, S. gallinwa, the smallest and 
most beautifully colored of the group. Without being as 
numerous as the common or full Snipe, it is of frequent 
occurrence in Great Britain from September to April (and 
occasionally both earlier and later) ; but it breeds only, so 
far as is known, in northern Scandinavia and Russia; 
and the first trustworthy information on that subject was 
obtained by Wolley in June, 1853, when he found several 


1 Hencein many languages the Snipe is known by names signi- 
fying “ Flying Goat,” “ Heaven's Ram,” as in Scotland by “ Heath- 
erbleater.” 

2 Cf. Meves, (Gfvers. K, Vet.-Akad FGérh., 1856, pp. 275-277 (transl. 
Naumannia, 1858, pp. 116,117), and Proe. Zool. Society, 1858, p. 202, 
with Wolley’s remarks thereon, Zool. Garten, 1876, Pp. 204-208. 

‘3 Though this word is clearly not intended as a nickname, such 
as is the prefix which custom has applied to the Daw, 
breast, Titmouse, or Wren, one can only guess at its origin 
meaning. It war be as in Jackass, an indication of sex, for 
it is a popular belief that the Jack-Snipe is the male of the com- 
mon cies; or, again, it may refer to the comparatively small 
size of the bird, as the “jack” in the game of bowls is the 
ss of the bails used, and as fisherman call the smaller Pikes 
Jacks. 
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of its nests near Muonioniska in Lapland.) Instead of 
rising wildly as do most of its allies, it generally lies so 
close as to let itself be almost trodden upon, and then takes 
wing silently to alight at a short distance (if it escape the 
gun), and to return to the same place on the morrow. 
the breeding-season, however, it is as noisy and conspicu- 
ous as its larger brethren while executing its aerial evolu- 
tions. 

As a group the Snipes are in several respects highly 
specialized, but here there is only space to mention the 
sensitiveness of the bill, which, though to some extent 
noticeable in many Sandpipers (see vol. xxi. p. 272), 
is in Snipes carried to an extreme by a number of fila- 
ments, belonging to the fifth pair of nerves, which 


run almost to the tip, and open immediately under the | 


soft cuticle in a series of cells that give this portion of 
the surface of the premaxillaries, when exposed, a 
honeyeomb-like appearance. ‘Thus the bill becomes a 
most delicate organ of sensation, and by its means 
the bird, while probing for food, is at once able to dis- 
tinguish the nature of the objects it encounters, 
though these are wholly out of sight. So far as is 
known, the sternum of all the Snipes, except the 
Jack-Snipe, departs from the normal Limicoline for- 
mation, a fact which tends to justify the removal of 
that species to aseparate genus, pa bank r 
AD: 
SNORRO STURLUSON (Snorri, son of Sturla) 
(1179-1241), the celebrated Icelandie historian, born 
in 1179, the youngest son of a chief in the Vestfirdir 
(western fiords), was brought up by a powerful chief, 
Jon Loptsson, in Odda, who seems first to have awak- 


ened in him an interest for history and poetry. His | 


career begins with his marriage, which made him a 
wealthy man; in 1206 he settled at Reykjaholt, where 
he constructed magnificent buildings and a bath of 
hewn stones, preserved to the present day, to which 


water was conducted from a neighboring hot spring. | 


He early made himself known as a poet, especially 
by glorifying the exploits of the contemporary Norse 
kings and earls; at the same time he was a learned 
lawyer, and from 1215 became the ‘‘ l6gségumadr’”’ or 
president of the legislative assembly and supreme 
court of Iceland. The prominent features of his char- 
acter seem to have been cunning, ambition, and ava- 
rice, combined with want of courage and aversion to 
effort. By royal invitation he went in 1218 to Norway, 
where he remained a long time with the young king 
Hakon and his tutor Earl Skuli. When, owing to 


disputes between Icelandic and Norwegian merchants, | 
Skuli thought of a military expedition to Iceland, | 
Snorro persuaded him to give up this plan, promising 


to make the inhabitants submit to Hakon of their own 
free will. Snorro himself became the ‘‘lendrmadr,”’ 
vassal or baron, of the king of Norway, and held his 
lands as a fief under him. On his return home, Snorro 
sent his son to the king as a hostage, and made peace 
between Norway and Teale, but his power and in- 
fluence were used more for his own enrichment and 
aggrandizement—he was ‘‘légségumadr”’ again from 
1222 to 1232—than for the advantage of the king. 
Hakon, therefore, stirred up strife between Snorro’s 
kinsman Sturla and Snorro, who had to fly from Reyk- 
jaholt in 1236; and in 1237 he left the country and 
went back to Norway. Here he joined the party of 
Skuli, who was meditating a revolt. Learning that 
his cousin Sturla in Iceland had fallen in battle against 
Gissur, Snorro’s son-in-law, Snorro, although expressly 
forbidden by his liege lord, returned to Iceland in 


1 His account was published by Hewitson in May, 1855 (Eggs 
Br. Birds, 3d ed.,ii. pp. 356-358). 

2 The so-called Painted Snipes, ncaa the genus Rhynchxa, 
demand a few words. Fourspecies have been described, natives 


respectively of South America, Africa, India with China, and | 


Australia. In all of these it appears that the female is larger and 
more brilliantly colored than the male, and in the Australian 
species she is further distinguished by what in most birds is em- 
phatically a masculine property, though its use is here unknown, 
—namely, a anon trachea, while the male has that organ 
simple. He is also believed to undertake the duty of incuba- 
tion. 
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SNORRO STURLUSON—SNOW DROP. 


| 1239, and once more took possession of his property. 

Meanwhile Hakon, who had vanquished Skuli in 1240, 
/sent orders to Gissur to punish Snorro for his disobe- 
dience, either by capturing him and sending him back 
to Norway or by putting him to death. Gissur took 
the latter course, attacked Snorro at his residence, 
| Reykjaholt, and slew him on 22d September, 1241. 


Snorro is the author of the Edda and of the Sagas of the 
Norwegian Kings. The Edda, now called the Prose Edda to 
| distinguish it from the Poetic or Semund’s Edda, was 
finished in 1222, and consists of three parts. (1) The Gyl- 
Faginning, or the Delusion of Gylfi, with a short preface, 
| gives a summary of the ancient Norse mythology, founded 
|on the Véluspé, and other mythical poems; the author 
gives a euhemeristic account of the ancient gods, regarding 
| them as chiefs versed in witchcraft who had immigrated 
to the north and there introduced their special religion. 
(2) The Skaldskaparmdl, or Art of Poetry, gives, under the 
form of a dialogue between the god Bragi and the giant 
(j6tun) ASgir, an explanation of all figurative mythological 
expressions of the ancient poetry, and the rules for using 
them. (3) The Héttatal, or Enumeration of Metres, is a 
running commentary on three poems composed by Snorro- 
in 1222 in honor of Hakon and Skuli, the stanzas of which, 
numbering about a hundred, are each in a different metre. 
In the MSS. the Edda has received many additions, which are 
wrongly ascribed to Snorro. For different editions, see EDDA. 
| The Sagas of the Norwegian Kings gives a connected series of 
biographies of the kings of Norway down to Sverri in 1177; 
here the author stops, because the history of Sverri and his 
successors had already been written. The work opens with 
the Ynglinga Saga, a brief history of the pretended immigra- 
tion into Sweden of the Asir, of their successors in that coun- 
try, the kings of Upsala, and of the oldest Norwegian kings, 
their descendants. Next come the biographies of the suc- 
ceeding Norwegian kings, the most detailed being those of 
| the two missionary kings, Olaf Tryggvason and St. Olaf. 
Snorro’s sources were partly succinct histories of the realm, 
as the chronological sketch of Ari; partly more voluminous. 
early collections of traditions, as the Noregs Konungatal 
(Fagrskinna) and the Jarlasaga ; partly legendary biographies. 
of the two Olafs; and, in addition to these, studies and 
collections which he himself made during his journeys in 
Norway. All these he worked up with great independence 
and critical sagacity into an harmonious whole. His critical 
principles are explained in the preface, where he dwells on 
the necessity of starting as much as possible from trust- 
worthy contemporary sources, or at least from those nearest. 
to antiquity,—the touchstone by which verbal traditions 
can be tested being contemporary poems. He inclines to 
rationalism, rejecting the marvellous and recasting legends 
containing it in a more historical spirit; but he makes an 
exception in the accounts of the introduction of Christian- 
ity into Norway and of the national saint, St. Olaf. Snorro’s 
style is peculiar to himself. He strives everywhere to im- 
part life and vigor to his narrative, to express the senti- 
ments and feelings of the actors, and he gives the dialogues. 
in the individual character of each person. Especially in 
this last he shows a tendency to epigram, and often uses. 
humorous and pathetic expressions. Besides his principal 
work, he elaborated in a separate form its better and larger 
part, the History of St. Olaf (the great Olaf’s Saga). In the 
preface to this he gives a brief extract of the earlier history 
and, as an appendix, a short account of St. Olaf’s miracles 
after his death ; here, too, he employs critical art, as appears 
from a comparison with his source, the Latin legend. 


The Sagas of the Norwegian Kings has been preserved in several 
MSS. of the 13th century ; the oldest of these, no longer extant, had 
lost at an early period its first leaf containing the preface. and 
thus came to begin with the words, Kringla heimsins (= orbis ter- 
rarum), Which caused first this MS. and later (about 1700) the 


| whole work to be called the Heimskringla. tions: By Per- 
ingski6ld, 3 vols. fol., Stockholm, 1697; by Gerhard Schéni — 
n- 


Skule Thorlacius, 8 vols. fol., Copethe 1777-1783 ; by C. 
er, Lvol. 8vo., Christiania, 1868. odern translations: Into. 
anish, by N. F. S. Grundtvig, 1818-22; Horweaiany by Jacob 

Aall, 1833-39, and by P. A. Munch, 1859; Swedish, by Rich: 

1816-29, and by H. Hildebrand, 1869-71; German, by Wach 

1835-36 ; English, by Laing, 1844. : (G. 8.4) 

p. 159; also. 


SNOW. See Mereoro.oay, vol. xvi. 
GEOLOGY, vol. x. p. 249. y 

SNOWDRODP, Galanthus nivalis, is the best-kn 
representative of a small genus of Amaryllids, he 
species of which have bulbs, linear leaves, erect r- 
stalks, destitute of leaves but bearing at the A 
solitary pendulous bell-shaped flower. whit 
anth is six-parted, the outer three segments 
larger and more convex than the inner serie 


SNOW-SHOES—SOAP. 


six anthers open by pores or short slits. 
three-celled, ri 
snowdrop is a< 
largely cultivated for market in Lincolnshire. 


Vv po The ovary is 
ered into a three-celled capsule. The 
oubtful native of Great Britain, but is 


flower and the period of flowering. The double form 
is probably the least attractive. Other distinct species 
of snowdrop, not to be confounded with the varieties 
before mentioned, are the Crimean snowdrop, G. pli- 
eatus, with broad leaves folded like a fan, and G. £l- 
wesit, a native of the Levant, with large flowers, the 
three inner segments of which have a much larger and 
more conspicuous green blotch than the commoner 
kinds. All the species are very graceful, and as uni- 
versal favorites amply repay cultivation. 
SNOW-SHOKES are a kind of foot-gear used by 


Indians and trappers in Canada for travelling over the | 


frozen surface of snow. In the long North American 
winters they are the sole means of locomotion when 
railways and roads are snowed up,! as the frozen sur- 
face of snow is not sufficiently consistent to support 
the weight of the human body without artificial aid. 
The snow-shoer protects his feet by wearing moccasins 
of moose-skin. The framework of a snow-shoe con- 
sists of a long narrow piece of pliable hickory wood 
placed edgeways and ie bent round with an oval- 
shaped front, and is adorned on the sides with tufts 
of crimson wool. The ends taper gradually to the 
rear, where they are fastened firmly to each other. 
The total length is about 39 inches, and the width 
from 13 to 16 inches. Across the oval, and fitted 
into the inside of the framework by mortices, are two 
battens of wood, 5 or 6 inches clear of both ends. 
Over the front one at an open space a deerskin thong 
is fastened, forming an aperture for the reception of 
the great toe. The thong is then crossed over the 
tae the foot, passed round and tied to the sides. 
This leaves the heel free to move up and down on the 
shoe, and rests the weight of it on the toes. Over the 
remainder of the oval is stretched a network of tightly 
drawn strips of leather. At a convention held in 
Yy ‘ontreal on 30th December, 1871, a rule was passed 
that a “pair of racing shoes, including strings, shall 
“not eich less than 14 tb, nor measure less than 10 
inches of gut in width.’’ The motion of a snowshoer 
in the distance is curious, and resembles that of some 
‘ungainly webb-footed animal. On using the imple- 
nts the knees must be turned inwards and the 
art of the feet outwards to avoid wounding the 
s with the frameworks. At first the fatigue 
and consequent stiffness are great; but with practice 
wears off and the motions become easy. The 
d attained as compared to that in skating is not 
The following are the best recorded times in 
treal, Canada, with shoes of regulation size and 
ht: 100 yards, 12 sec. ; 220 yards, 26 sec. ; } mile, 
nin. 7} sec.; 4 mile, 2 min. 33 sec. ; $ mile, 4 min. 
21 see. ; 1 mile, 5 min. 424 sec. ; 2 miles, 11 min. 52 
3 3 miles, 20 min. 18 sec. ; 4 miles, 27 min. 10sec. ; 
miles, 30 min. 36 sec. ; 5 miles, 33 min. 49} sec. 
"he best history of the pastime and its records is Mon- 
Snowshoe Club, sm. 8vo., Montreal, 1882.? 
UFF. See Tosacco, . 
YDERS, Franz (1579-1657), painter of ani- 
nd still life, was born at ropes in 1579. In 
he was studyin under Peter Breughel, and 
ds he received instruction from Henry van 
n, the first master of Vandyke. He devoted him- 
to painting flowers, fruit, and subjects of still life, 
arwards turned to animal-painting, and executed 


y-shoes are used in those parts of Canada, Maine, and the 
ern peecsusins pl yng the oy te we ng act opened OD tT 
and turnpikes, and the ulation is sparse. 
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are numerous varieties, differing in the size of the | 
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with the greatest skill and spirit hunting pieces and 
combats of wild animals. His composition is rich and 
varied, his drawing correct and vigorous, his touch 
bold and thoroughly expressive of the different textures 
of the furs and skins of the animals represented. His 
excellence in this department excited the admiration 
of Rubens, who frequently employed him to paint 
animals, fruit, and still life in his own pictures, and he 
assisted Jordaens in a similar manner. In the lion 
and boar hunts which bear the name of Snyders the 
hand of Rubens sometimes appears. He was appointed 
principal painter to the archduke Albert, governor of 
the Low Goonies, for whom he executed some of his 
finest works. One of these, a Stag-Hunt, was pre- 
sented to Philip III, who commissioned the artist to 
paint several subjects of the chase, which are still pre- 
served in Spain. Snyders died at Antwerp in 1657. 
SOAP may in general terms be defined as a chemi- 
cal compound resulting from the union of fatty oils 
and fats with alkaline bodies. In a scientific definition 
the compounds of fatty acids with basic metallic 
oxides, lime, magnesia, lead oxide, ete., should also be 
included under soap; but, as these compounds are 
insoluble in water, while the very essence of a soap in 
its industrial relations is solubility, it is better to speak 
of the insoluble compounds as ‘‘ plasters,’’ limiting 
the name ‘‘soap’’ to the compounds of fatty acids 
with soda and potash. Soap both as a medicinal and 


'as a cleansing agent was known to Pliny (//. N., 


xxviii. 51), who speaks of two kinds—hard and soft 
—as used by the Germans. He mentions it as origi- 
nally a Gallic invention for giving a bright hue to the 
hair (‘‘rutilandis eapillis’’). There is reason to believe 
that soap came to the Romans from Germany, and 
that the detergents in use in earlier times and men- 
tioned as soap in the Old Testament (Jer. ii. 22; Mal. 
iii. 2, ete.) refer to the ashes of plants and other such 
purifying agents (comp. vol. x. p. 621). 

Till Chevreul’s classical researches on fatty bodies 
(1811-23) it was believed that soap consisted simpl 
of a binary compound of fat and alkali. Claude <) 
Geoffroy in 1741 pointed out that the fat or oil recoy- 
ered from a soap solution by neutralization with a 
mineral acid differs from the original fatty substance 
by dissolving readily in alcohol, which is not the case 
with ordinary fats and oils. The significance of this 
observation was overlooked; and equally unheeded 
was a not less important discovery by Scheele in 1783. 
In preparing lead plaster by boiling olive oil with 
oxide of lead and a little water—a process palpably 
analogous to that of the soap-boiler—he obtained a 
sweet substance which, called by himself ‘* Oelsiiss”’ 

‘*p>rincipium dulce oleorum’’), is now known as 
‘ glycerin.’’ These discoveries of Geoffroy and Scheele 
formed the basis ef Chevreul’s researches by which he 
laid bare the constitution of oils and the true nature 
of soap. (See Orts, vol. xvii. p. 761, and GLYCERIN, 
vol. x. p. 621.) _ In those articles it is pointed out that 
all fatty oils and fats are mixtures of glycerides, that 
is, of bodies related to the alcohol glycerin C,H,(O 4 
and some fatty acid such as palmitic acid (C,nHy,0s) H. 
Under suitable conditions 3 
» C3H;/OH)s + 3(Ci6H3102)H give CsH5!/CigsHs102)s+3H20 
Glycerin, Palmitie Acid. Palmitin. Water, 
The corresponding decomposition of palmitin into 
palmitic acid and glycerin takes place when the glyce- 
ride is distilled in superheated steam, and similarly it 
can be realized by boiling in water mixed with a suit- 
able proportion of caustic potash or soda. But in this 
case the fatty acid unites with the alkali into its potash 
or soda salt, forming a soap— 
( 3Na0OH = 3NaCi6H: C3Hs(OH 

ig a Hydrate. Pua Sai. rena n k 
Of the natural fats or glycerides contained in oils the 
most important in addition to sae are stearin and 
olein, and these it may be sufficient to regard as the 
principal fatty bodies concerned in soap-making. 
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The general characters of a soap are a certain greasi- 
ness to the touch, ready solubility in water, with 
formation of viscid solutions which on agitation yield 
a tenacious froth or ‘‘lather,’’ an indisposition to 
crystallize, readiness to amalgamate with small pro- 
portions of hot water into homogeneous slimes, which 
on cooling set into jellies or more or less consistent 
pastes. Soaps give an alkaline reaction and have a 
decided acrid taste ; in a pure condition—a state never 
reached in practice—they have neither smell nor color. 
Almost without exception potash soaps even if made 
from the solid fatty acids are ‘‘ soft,’’ and soda soaps, 
although made with fluid olein, are “‘hard’’; but 
there are considerable variations according to the pre- 
vailing fatty acid in the compound. Almost all soda 
soaps are precipitated from their watery solutions by 
the addition of a sufficiency of common salt. Potash 
soap with the same reagent undergoes double decom- 
position—a proportion being changed into a soda soap 
with the formation of chloride of potassium. Soap 
when dissolved in a large amount of water suffers 
hydrolysis, with formation of a precipitate of alka- 
liferous fatty acid and a solution containing free alkali. 
Its cleansing power is ordinarily explained by this 
reaction ; but it is difficult to see why a solution which 
has just thrown off most of its fatty acids should be 
disposed to take up even a glyceride. It is more 
likely that the cleansing power of soap is due to 
the inherent property Of its solution to emulsionize 
fats. 

Resin soaps are compounds of soda or potash with 
the complex acids (chiefly abietic) of which coniferous 
resins consist. Their formation is not due to a true 
process of saponification ; but they occupy an important 
place in compound soaps. 


MANUFACTURE.—The varieties of soaps made are numer- 
ous; the purposes to which they are applied are varied ; the 
materials employed embrace a considerable range of oils, 
fats, and other bodies; and the processes adopted undergo 
many modifications. As regards processes of manufacture 
soaps may be made by the direct combination of fatty acids, 
separated from oils, with alkaline solutions. In the manu- 
facture of stearin for candles, ete., the fatty matter is 
decomposed, and the liquid olein, separated from the solid 
fatty acids, is employed as an ingredient in soap-making. 
A soap so made is not the result of saponification but of a 
simple combination, as is the case also with resin soaps. 
All other soaps result from the combination of fatty oils 
and fats with potash or soda solutions under conditions 
which favor saponification. The soap solution which re- 
sults from the combination forms soap-size and is a mixture 
of soap with water, the excess alkali, and the glycerin libe- 
rated from the oil. In such condition ordinary soft soaps 
and certain kinds of hard soap are brought to the market. 
In curd soaps, however, which form the basis of most 
household soap, the uncombined alkali and the glycerin 
are separated by “salting out,” and the soap in this condi- 
tion contains about 30 per cent. of water. Soap may be 
framed and finished in this state, but almost invariably it 
receives a further treatment.called “ refining” or “ fitting,” 
in which by remelting with water, with or without the 
subsequent addition of other agents to harden the finished 
product, the soap may be made to contain from 60 to 70 per 
cent. of water and yet present a firm hard texture. 

Among the raw materials used by the soap-boiler the 
principal fatty bodies are tallow, lard, palm oil, palm-kernel 
oil, olive oil, cotton-seed oil, sesame oil, and cocoa-nut oi 
for hard soaps, and fish oil, linseed oil, marrow fat, and the 
lower qualities of other oils obtained by extraction, etc., 
for potash or soft soaps. Almond oil, spermaceti, cocoa- 
butter, ground-nut oil, and some others form the basis of 
certain toilet and medicinal soaps, Resin and colophony 
form essential ingredients in yellow soaps. The alkalis are 
used almost exclusively in the condition of caustic lyes,— 
solutions of their respective hydrates in water. Caustic 
soda is now obtained direct from the soda manufacturer, 
and one operation, causticizing the soda, is thus spared the 
soap-boiler. Potash lyes are, however, principally sharp- 
ened or causticized by the soap-boiler himself from potash 
carbonate, the process for which is described under Poras- 
sIuM METALS (vol. xix. p. 606). 

The process of soap-boiling is carried out in large iron 
boilers called “soap pans” or “coppers,” some of which 
have capacity for a charge of 30 tons or more. The pan 
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proper is surmounted by a great cone or hopper called a 
| curb, to provide for the foaming up of the boiling massand 
| to prevent loss from overflowing. Formerly the pans were 

heated by open firing from below; but now the almost 

universal practice is to boil by steam injected from per- 

forated pipes, coiled within the pan, such injection favoring 

the uniform heating of the mass and causing an agitation 
| favorable to the ultimate mixture and saponification of the 
materials. Direct firing is used for the second boiling of 
the soap mixture; but for this superheated steam may with 
) advantage be substituted, either applied by a steam-jacket 
round the pan or by a closed coil of pipe within it. In 
large pans a mechanical stirring apparatus is provided, 
which in some cases, as in Morfit’s steam “ twirl,” is formed 
of the steam-heating tubes geared to rotate. Closed cylin- 
ders in which the materials are boiled under pressure are 
also employed for certain soaps. 

Curd Soap.—The oil mixture used differs in the several 
manufacturing countries, and the commercial name of the 
product is correspondingly varied. In Germany tallow is 
the principal fat; in France olive oil occupies the chief 
place and the product is known as Marseilles or Castile 
soap; and in England tallow and palm oil are largely used. 
But in all countries a mixture of several oils enters into 
the composition of curd soaps and the proportions used have 
no fixity. For each ton of soap to be made from 12 to 16 
ewts. of oil is required. The soap pan is charged with the 
tallow or other fat, and open steam is turned on. So soon 
as the tallow is melted a quantity of weak lye is added, and 
the agitation of the injected steam causes the fat and lye 
to become intimately mixed and produces a milky emulsion. 
As the lye becomes absorbed, a condition indicated by the 
taste of the goods, additional quantities of lye of increasing 
strength are added. After some time, the contents of the 
pan begin to clear and become in the end very transparent. 
Lye still continues to be poured in till a sample tastes dis- 
tinctly alkaline,—a test which indicates that the whole of 
the fatty acids have been taken up by and combined with 
the alkali. Then without further addition of alkali the 
boiling is continued for a few minutes, when the soap is 
ready for salting out or “ graining.” Either common salt 
or strong brine in measured quantity is added to the charge, 
and, the soap being insoluble in such salt solution, a sepa- 
ration of constituents takes place: the soap collects on the 
surface in an open granular condition, and the spent lye 
sinks to the bottom after it has been left for a short time 
to settle. Supposing now that a pure soap without resin 
is to be made—a product little seen in the market—the 
spent lyeis run off, steam is again turned on, pure water or 
very weak lye run in, and the contents boiled up till the 
whole is thin, close, and clear. The soap is from this again 
grained off or salted out, and the underlye so thrown down 
carries with it colored impurities which may have been in 
the materials or which arise from contact with the boiler. 
Such washing process may have to be repeated several times 
when impure materials have been used. The spent lye of 
the washing being drained off, the soap now receives its 
strengthening boil. Steam is turned on, and, the mass 
being brought to a clear condition with weak lye or water, 
strong lye is added and the boiling continued with close 
steam till the lye attains such a state of concentration that 
the soap is no longer soluble in it, and it will separate from 
the caustic lye as from a common salt solution. The con- 
tents of the pan are once more allowed to cool and settle, 
and the soap as now formed constitutes a pure curd soap, 
carrying with it some proportion of uncombined alkali, but 
containing the minimum amount of water. It may be 
skimmed off the underlye and placed direct in the frames 
for solidification ; but that is a practice searcely at all fol- 
lowed, the addition of resin soap in the pan and the sub- 
sequent “crutching in” of silicate of soda and adulterant 
mixings being features common to the manufacture. The 
lye from the strengthening boil contains much alkali and 
is used in connection with other boilings. 

Mottled Soap.—A pure curd soap always carries with it 
into the cooling frame a considerable amount of colored 
imparity, such as iron sulphate, etc. When it is 
to cool rapidly the coloring matter remains uniformly dis- 
seminated throughout the mass ; but when means are taken 
to cause the soap to cool and solidify slowly a gation 
takes place: the stearate and palmitate form a penibenrahal- 
line solid, while the oleate, solidifying more slowly, ee 
by itself into translucent veins, in which the g 2 
of the colored matter is drawn. In this way m 
marbled soap is formed, and such mottled appear: 
formerly highly valued as an indication of fre 0) 
excess of water or other adulteration, because in fit 
soaps the impurities are either washed out or fall to 


bottom of the mass in cooling. Now, ho 
perfect mottle can be produced by working ¢ 
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into the soap in the frame, and mottling is very far from 
being a certificate of excellence of quality. ‘ 

Yellow Soap consists of a mixture of any hard fatty soap 
with a variable proportion—up to 40 per cent. or more—of 
resin soap. That substance by itself has a tenacious gluey 
consistence, and its intermixture in excess renders the re- 
sulting compound soft and greasy. The ordinary method 
of adding resin consists in stirring it in small fragments 
into the fatty soap in the stage of clear-boiling ; but a bet- 
ter result is obtained by separately preparing a fatty soap 
and the resin soap, and combining the two in the pan after 
the underlye has been salted out and removed from the 
fatty soap. The compound then receives its strengthening 
boil, after which it is fitted by boiling with added water or 
weak lye, continuing the boil till by examination ofa sample 
the proper consistency has been reached. On settling a dark- 
colored “ nigger” or underlye separates out, which, because 
it contains some soap and alkali, is saved for future use. 

Marine Soap.—Cocoa-nut oil behaves as regards saponi- 
fication quite differently from all other oils and fats in 
relation to the caustic alkalies. It does not form an emul- 
sion with weak alkalies ; these even under prolonged boiling 
have no influence on the fat. With strong alkaline solu- 
tions, on the other hand, it saponifies with the utmost 
readiness even without heat, and forms without the separa- 
tion of any underlye a soap of stiff, firm consistence not- 
withstanding the presence of a very large percentage of 
water. Such soap is not insoluble in a strong solution of 
salt; hence it forms a lather and can be used for washing 
with sea water, from which peculiarity it derives its name 
“marine soap.” Being thus soluble in salt water it cannot 
of course be salted out like common soaps; but if a very 
concentrated salt solution is used precipitation is effected 


? 


the so-called cold method, in which the fat heated to 80° C. is 
treated with a calculated quantity of caustic soda solution 
of sp. gr. 1.350, the two constituents being stirred together 
till the setting and hardening of the combination prevents 


senting the appearance of a hard solid body, makes the 
_ material a favorite basis for highly sophisticated compounds, 
in which water, sulphate of soda, and other alkaline solu- 
ions, soluble silicates, fuller’s earth, starch, ete., play an 
mportant and bulky part. Cocoa-nut soap is little prepared 


paps meant to imitate curd and yellow soaps. Two prin- 
al methods of preparing such compound soaps are em- 


antity of alkaline solution as serves to produce a hard 
p without any salting out or separation of underlye. 
cording to the second plan, the ordinary oil is treated as 
the preparation of a curd soap, and to this the cocoa-nut 
p separately saponified is added in the pan and both are 
led together till they form a homogeneous soap. 
Silicate Soaps.—A further means of enabling a soap to 
in large proportions of water and yet present a firm 
ence is found in the use of silicate of soda. The 
e in the form of a concentrated solution is crutched 
stirred into the soap in a mechanical mixing machine 
the completion of the saponification, and it appears to 
rinto a distinct chemical combination with the soap. 
le silicate soaps bear heavy watering, the soluble sili- 
itself is a powerful detergent, and it possesses certain 
ntages when used with hard waters, so that, taking its 
pness into account, the question whether its intro- 
ction into soap is a fraud may be fairly discussed and 
ach said in its defence. 
ing.—The frames into which hard soaps are ladled 
cooling and solidification consist of rectangular boxes 
le of iron plates and bound and clamped together in a 
that allows the sides to be removed when required. 
solidification is a very gradual process, depending, of 

for its completion on the size of the block; but 
cutting into bars it is essential that the whole should 
and hardened through and through, else the cut bars 
not hold together. Many ingenious devices for form- 
have been produced; but generally a strong frame 
d, across which steel wires are stretched at distances 
to the size of the bars to be made, the blocks being 
t cut into slabs and then into bars. , 

't Soap.—As already said, soft soaps are made with 
ash lyes, although in practice a small quantity of soda is 

used to give the soap some consistence. There is no 
ration of underlyes in potash soap, consequently the 


has a commercial value as a Gcterment ingredient 
. See Borax, vol. iv. p. 45.—AM. Ep.] 


and a curd soap is separated so hard and refractory as to be | 
practically useless. Cocoa-nut soap is usually prepared by | 


further agitation. The property that cocoa-nut soap pos- | 
-sesses of absorbing large proportions of water, and yet pre-| 


by itself; but it forms a principal ingredient in compound | 


yed. Inthe first way the ordinary oil and the cocoa-nut | 
are mixed and saponified together with such a measured | 


9 
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product contains the whole constituents of the oils used, as 
the operation of salting out is quite impracticable owing to 
the double decomposition which results from the action of 
salt, producing thereby a hard principally soda soap with 
formation of chloride of potassium. Owing to this circum- 
stance it is impossible to “fit” or in any way purify soft 
soap, and all impurities which go into the pan of necessity 
enter into the finished product. The making of soft soap, 
although thus a much less complex process than hard soap 
making, is one that demands much skill and experience for 
its success. From the conditions of the manufacture care 
must be taken to regulate the amount and strength of the 
alkali in proportion to the oil used, and the degree of con- 
centration to which the boiling ought to be continued has 
to be determined with close observation. 

Toilet Soaps, ete.—Soaps used in personal ablution in no 
way differ from the soaps previously alluded to, and may 
consist of any of the varieties. It is of consequence that 
they should, as far as possible, be free from excess of alkali 
and all other salts and foreign ingredients which may have 
an injurious effect on the skin. The manufacturer of 
toilet soap generally takes care to present his wares in con- 
venient form and of agreeable appearance and smell; the 
/more weighty duty of having them free from uncombined 

alkali is in mauy cases entirely overlooked. Transparent 
| soaps are prepared by dissolving ordinary soap in strong 
| alcohol and distilling off the greater portion of the alcohol 
| till the residue comes to the condition of a thick trans- 
parent jelly. This, when cast into forms and allowed to 
harden and dry slowly, comes out as transparent soap. A 
| class of transparent soap may also be made by the cold pro- 
cess, with the use of cocoa-nut oil, castor oil, and sugar. It 
' generally contains a large amount of uncombined alkali, 
aud that, with its unpleasant odor of cocoa-nut oil, makes 
it a most undesirable soap for personal use. Toilet soaps of 
‘common quality are perfumed by simple melting and stir- 
ring into the mass some cheap odorous body that is not 
affected by alkalies under the influence of heat. The finer 
/ soaps are perfumed by the cold method ; the soap is shaved 
_down to thin slices, and the essential oil kneaded into and 
mixed with it by special machinery, after which it is 
formed into cakes by pressure in suitable moulds, 

Glycerin soap ordinarily consists of about equal parts of 

pure hard soap and glycerin (the latter valuable for its 
emollient properties). The soap is melted by heat, the gly- 
cerin is stirred in, and the mixture strained and poured 
into forms, in which it hardens but slowly into a transpa- 
rent mass. With excess of glycerin a fluid soap is formed, 
soap being soluble in that body, and such fluid soap has 
only feeble Jathering properties. Soap containing small 
proportions of glycerin, on the other hand, forms a very 
tenacious lather, and when soap bubbles of an enduring 
character are desired glycerin is added to the solution. 
Soaps are also prepared in which large proportions of fine 
sharp sand, or of powdered pumice, are incorporated, and 
these substances, by their abrading action, powerfully assist 
the detergent influence of the soap on hands much begrimed. 
by manufacturing operations.” 

Medicated Soaps contain certain substances which exercise 
a specific influence on the skin. A few medicated soaps are 
prepared for internal use, among which are croton soap and 
jalap soap, both gentler cathartics than the uncompounded 
medicinal principles. Medicated soaps for external use are 
only employed in cases of skin ailments and as prophylactic 
washes. Among the principal varieties are those which 
contain carbolie acid, petroleum, borax, camphor, chlorine, 5 
iodine, mercurial salts, sulphur, and tannin. Arsenical 
soap is very much employed by taxidermists for the preser- 
vation of the skins of birds and mammals. It consists of a 
mixture of white arsenic, hard soap, and slaked lime, say _ 

4 oz. of each, with 12 0z. of carbonate of potash, the whole — 
being made into a stiff paste with water. 

The following table indicates the average composition of 
several commercial soaps : 4 
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‘Marseilles soap, 

MOttled...... | 10.15 | 76.0 | 8.65) 0.25) .. | + 95 | 
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Soap Analysis—Here it will be sufficient to mention a 
few tests which can be executed without special chemical 
knowledge. To determine the water in a soup—a most im- 
portant question— a few thin slices are weighed and dried 
in a stove at 105° C. so long as loss of weight continues. 
The loss of weight is the measure of uncombined water in 
the sample. Added salts, such as alkaline silicates, sul- 
phates, etc., and insoluble earthy admixtures are detected 
by boiling a sample with alcohol, in which only the soap 
proper dissolves. The residue is collected in a filter, washed 
with hot alcohol, and weighed. An excessive proportion 
of surplus alkali can be detected by dissolving the soap in 
hot water and adding a sufficiency of saturated solution of 
common salt to salt it out. The alkali remains in solution 
and can be determined by the amount of a standard acid 
solution it neutralizes. 

Commerce.—Marseilles has long been recognized as the 
most important centre of the soap trade, a position that 
city originally achieved through its ready command of the 
supplies of olive oil. The city is still very favorably situated 
for obtaining supplies of oils both local and foreign, includ- 
ing sesame, ground nut, castor oil, ete. In England the 
soap trade did not exist till the 16th century. In the 


reign of Charles I. a monopoly of soap-making was farmed | 
to a corporation of soap-boilers in London,—a proceeding | 
From 1712 to 1853 an | 
excise duty ranging from 1d. to 3d. [2 to 6 cts.] was levied | 
on soap made in the United Kingdom, and that heavy | 


which led to serious complications. 


impost (equal when 3d. [6 cts.] to more than 100 per cent.) 
greatly impeded the development of the industry. In 1793, 
when the excise duty was 24d. [44 ets.] on hard and 13d. 
[35 cts.] on soft soap, the revenue yielded was a little over 
£400,000 [$1,944,000} ; in 1815 it was almost £750,000 [$3,- 
645,000] ; in 1835, when the duty was levied at 14d. and 1d. 
[3 and 2 cts.] respectively (and when a drawback was 
allowed for soap used in manufactures), the revenne was 
almost £1,000,000 [$4,860,000]; and in 1852, the last year in 
which the duty was levied, it amounted to £1,126,046 [$5,- 
472,583.56], with a drawback on exportation amounting to 
£271,000 [$1,317,060]. What the manufacture has risen to 
since that time there is no accurate way of estimating. 
(W. D.—J. PA.) 


SOAP BARK—SOCIALISM. 


SOAP BARK. A vegetable principle known as 
saponin,’ and chemically analogous to the arabin of 
soluble gums and to mucilage, forms with water a 
| lather, and is on that account available as a substitute 
for soap. Saponin is obtainable from soap nuts, the 
fruit of a tree, Saponaria officinalis and allied species ; 
| but its most important source is the Quillai bark of 
Chili yielded by a large tree, Quillaja saponaria. 
The inner bark of the tree, reduced to powder, is 
‘employed in Chili and elsewhere as a substitute for 
| soap. , 

SOBIESKI, Joun, king of Poland. See Joun 
II., vol. xiii, p. 725, and PoLann, vol. xix. pp. 
307-8. 

SOCAGE is a form of tenure. Bracton, Britton, 
and other old writers derived the word from the 
French soc, ‘‘a ploughshare.’’ Modern etymologists, 
| however, prefer to derive it from the Old English soe, 
“a franchise ’’ or ‘‘ privilege,”’ or the land over which 
such franchise or privilege was exercised. Socage 
differs from knight service in being agricultural rather 
than military in its nature, and from frankalmoign in 
being based on temporal rather than spiritual services. 
It is either free or villein. Free socage in capite was 
abolished by 12 Car. IL. ¢. 24. That form of free 
socage called common socage is the ordinary modern 
freehold tenure. Varieties of it are burgage, gavel- 
kind, and petit serjeanty. Scutage, while it existed, 
was another variety. The only representative of vil- 
lein socage is the comparatively rare tenure of ancient 
demesne confined to manors, described in Domesday 
Book as terre regis. Socage tenure is said to have 
formerly existed in Scotland. The descent of socage 
lands in Scotland seems to have been to all the sons 
| equally, as was originally the case in England. (See 
| Bur@aGr, GAVELKIND, REAL Estate, ScuraGe.) 
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HE word “‘socialism”’ is of comparatively recent 
origin, having been coined in Hngland in 1835. 
In that year a society which received the 
grandiloquent name of the ‘* Association of 
all Classes of all Nations’’ was founded 
under the auspices of Robert Owen; and the words 
“socialist’’ and “‘ socialism” were first used during 
the discussions which arose in connection with it. As 
Owen and _ his school had no esteem for the political 
reform of the time, and laid all emphasis on the neces- 
sity of social improvement and reconstruction, it is 
obvious how the name came to be recognized as suit- 
able and distinctive. The term was borrowed from 
England by a distinguished French writer, Reybaud, 
in his well-known work the Reformatenrs modernes 
1839), in which he discussed the theories of Saint- 
imon, Fourier, and Owen. Through Reybaud it 
soon gained wide currency on the Continent, and is 
now the accepted world-historie name for one of the 
most remarkable movements of the 19th century. 

The name was thus first applied in England to 
Owen’s theory of social reconstruction, and in France 
to those also of Saint-Simon and Fourier. The best 
usage has always connected it with the views of these 
men and the cognate opinions which have since ap- 
peared. The word, however, is used with a great 
variety of meaning not only in popular speech and by 
politicians but even by economists and learned critics 
of socialism. The general tendency is to regard as 
socialistic any interference with property undertaken 


Origin of 
name. 


1 The aim of the present article is essentially to give a history 
and exposition of socialism in its eg 3 phases and principles. 
The point of view is objective,—to explain what socialism has 
been and is. A controversial or critical article on the many 
vexed questions suggested by the subject would have been in- 
consistent with the plan of this work. 


by society on behalf of the poor, the limitation of 
the principle of la/ssez-faire in favor of the 


suffering classes, radical social reform which ‘g Mer foe 
disturbs the present system of private a= Senens 
erty as regulated by free competition. It speech, 


‘is probable ae that the word will be 
permanently used to express the tendency indicated 
in these phrases, as a general name for the strong 
reaction that has now set in against the over- 
| strained individualism and one-sided freedom which 
date from the latter half of the 18th century. The 
application is neither precise nor accurate ; but it is 
use and wont that determine the meaning of words, 
and this seems to be the tendency of use and wont. 

Even economic writers differ greatly in the meaning 
they attach to the word. The great Ger- 


man economist Roscher defines it as in- Defini- 

Abie: ° °F tions of 
cluding ‘‘ those tendencies which demand a leading 
| greater regard for the common weal than wri 
consists with human nature.’’ Adolf Held . 


says that ‘* we may define as socialistic every tendency 
which demands the subordination of the individual 
will to the community.’’ Janet more precisely defines 
it as follows : ‘* We call socialism every doctrine which 
teaches that the state has a right to correct the in- 
equality of wealth’ which exists among men and to — 
legally establish the balance by taking from those who 
| have too much in order to give to those who have not 
enough, and that ina permanent manner, and 
such and such a particular case, —a_ 
instance, a_public calamity, ete.’’ Laveleye 
it thus: “In the first place every socialistie do 
aims at introducing greater equality in social 
tions, and in the second place atrealizing tho 
by the law or the state.’’ Von Schee 
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it as the ‘‘economie philosophy of the suffering | 


classes.’” Of all these definitions it can only be said 
that they more or less faithfully reflect current opinion 
as to the nature of socialism. They are either too 
vague or they are misleading, and they quite fail to 
bring out the clear and strongly marked characteristics 
that distinguish the phenomena to which the name of 
socialism is properly applied. To say that socialism 
exacts a greater regard for the common weal than is 
compatible with human nature is to pass sentence on 
the movement, not to define it. In all ages of the 
world, and under all forms and tendencies of govern- 
ment and of social evolution, the will of the individual 
has been subordinated to the will of society, often 
unduly so. It is also most misleading to speak as if 
socialism must proceed from the state as we know it. 
The early socialism proceeded from private effort and 
experiment. A great deal of the most notorious so- 
cialism of the present day aims not only at subverting 


the existing state in every form but all the existing | 
The most powerful | 


political and social institutions. 
and most philosophic, that of Karl Marx, aimed at 
superseding the existing governments by a vast inter- 
national combination of the workers of all nations, 
without distinction of creed, color, or nationality, 
Still more objectionable, however, is the tendency not 
unfrequently shown to identify socialism 


Socialism : - 

notessen- With a violent and lawless revolutionary 
( ails vic- spirit. As sometimes used, ‘‘ socialism”’ 

vices means nothing more nor less than the 


_. ,. most modern form of the revolutionary 
J tie with a suggestion of anarchy and dynamite. 
{ is to confound the essence of the movement with 
an accidental feature more or less common to all great 
- innovations. Every new thing of any moment, 
whether rood or evil, has its revolutionary stage in 
which it disturbs and upsets the accepted beliefs and 
‘institutions. The Protestant Reformation was for 
more than a century and a half the occasion of national 
and international trouble and bloodshed. The sup- 
pression of American slavery could not be effected 
without a tremendous civil war. There was a time 
when the opinions comprehended under the name of 
‘liberalism ’’ had to fight to the death for toleration ; 
nd representative government was at one time a rev- 
ionary innovation. The fact that a movement is 
revolutionary generally implies only that it is new, that 
it is disposed to exert itself by strong methods, and is 
ealenlated to make great changes. It is an unhappy 
ure of most great changes that they have been 
nded with the exercise of force, but that is because 
powers in possession have generally attempted to 
press them by the exercise of force. 
point of fact socialism is one of the most elastic 
protean phenomena of history, varying accordin 
the time and circumstances in which it appears aid 
th the character and opinions and institutions of the 
ple who adopt it. Stich a movement cannot be 
ndemned or approved en bloc. Most of the current 
mulze to which it has been referred for praise or 
ure are totally erroneous and misleading. Yet in 
the midst of the various theories that go 
by the name of ‘‘socialism’’ there is a 
kernel of principle that is common to them 
all. That principle is of an economic 
nature, and is most clear and ae The 
central aim of socialism is to terminate the divorce of 
1e workers from the natural sources of subsistence 
n culture. The socialist theory is based on the 
al assertion that the course of social evolution 
es has ually been to exclude the produe- 
rom the possession of land and capital an 
anew subjection, the subjection of workers, 
nothing to depend on but precarious wage- 
‘he socialists maintain that the present system 
lg omy capital are the property of private 
: freely stru aling for increase of wealth) 
svitably to social an 
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degradation of the working man and his family, to the 


growth of vice and idleness among the wealthy classes 


| must either be socialism or social ruin. 


and their dependants, to bad and inartistic workman- 
ship, and to adulteration in all its forms ; and that it 
is tending more and more to separate society into two 


classes, —wealthy millionaries confronted with an enor- 


mous mass of proletarians,—the issue out of which 
To avoid all 
these evils and to secure a more equitable distribution 
of the means and appliances of happiness, the social- 
ists propose that land and capital, which are the requi- 
sites of labor and the source of all wealth and culture, 
should become the property of society, and be man- 
aged by it for the general good. In thus maintaining 
that society should assume the management of industry 
and secure an equitable distribution of its fruits social- 
ists are agreed, but in the most important points of 
detail they differ very greatly. 

They differ as to the form society will take in carry- 
ing out the socialist programme, as to the 


A 4 : Points of 
relation of local bodies to the central govern- difference 
ment, and whether there is to be any central amc 

soclalists. 


government, or any government at all in 
the ordinary sense of the word, as to the influence of 
the national idea in the society of the future, ete. 
They differ also as to what should be regarded as an 
‘‘ equitable ’’ system of distribution. The school of 
Saint-Simon advocated a social hierarchy in which 
every man should be placed according to his capacity 
and rewarded according to his works. In the com- 
munities of Fourier the minimum of subsistence was 
to be guaranteed to each out of the common gain, the 
remainder to be divided between labor, capital, and 
talent,—five-twelfths going to the first, four-twelfths 
to the second, and three-twelfths to the third. At 
the revolution of 1848 Louis Blane proposed that re- 
muneration should be equal for all members of his 
social workshops. In the programme drawn up by the 
united social democrats of Germany (Gotha, 1875) it 
is provided that all shall enjoy the results of labor 
‘‘aceording to their reasonable wants,’’ all of course 
being bound to work. It is needless to say also that the 
theories of socialism have been held in connection with 
the most varying opinions in philosophy and religion. 
A great deal of the historic socialism has been regarded 
as a necessary implicate of idealism. Most of the 
prevailing socialism of the day is based on the frankest 
and most outspoken revolutionary materialism. On 
the other hand, many socialists hold that their system 
is a necessary outcome of Christianity, that socialism 
and Christianity are essential the one to the other; 
and it should be said that the ethics of socialism are 
closely akin to the ethies of Christianity, if not iden- 
tical with them. 

Still it should be insisted that the basis of social- 
ism is economic, involving a fundamental 


: thet Great 
change in the relation of labor to land and changes 
capital,—a change which will largely affect implied in 


production, but will entirely revolutionize : 
the existing system of distribution. But, while its 
basis is economic, socialism implies and carries with it 
a change in the political, ethical, technical, and artistic 
arrangements and institutions of society which would 
constitute a revolution greater probably than has ever 
taken place in human history, greater than the transi- 
tion from the ancient to the mediaeval world, or from 
the latter to the existing order of society. In the first 
place, such a change generally assumes as its political 
complement the most thoroughly democratic organiza- 
tion of society. The early socialism of Owen and 
Saint-Simon was marked by not a little of the anto- 


d cratic spirit; but the tendency of the present social- 


ism is more and more to ally itself with the most ad- 
vanced democracy. Socialism, in fact, claims to be the 
economic complement of democracy, maintaining that 
without a fcndonslntad economic change — privi- 
lege has neither meaning nor value. In the second 


economic anarchy, to the! place, socialism naturally goes with an unselfish or 
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altruistic system of ethics. The most characteristic 
feature of the old societies was the exploitation of the 


weak by the strong under the systems of slavery, serf- | 
Under the socialistic régime | 


dom, and wage-labor. 
it is the privilege and duty of the strong and talented 


to use their superior force and richer endowments in. 
the service of their fellow-men without distinction of | 


class or nation or creed. In the third place, socialists 
maintain that under their system and no other can the 
highest excellence and beauty be realized in industrial 
production and in art, whereas under the present sys- 
tem beauty and thoroughness are alike sacrificed to 
cheapness, which is a necessity of successful competi- 
tion. Lastly, the socialists refuse to admit that in- 
dividual happiness or freedom or character would be 
sacrificed under the social arrangements they propose. 
They believe that under the present system a free and 


harmonious development of individual capacity and | 


happiness is possible only for the privileged minority, 
and that socialism alone can open up a fair opportunity 
for all. They believe, in short, that there is no oppo- 
sition whatever between socialism and individuality 
rightly understood, that these two are complements 
the one of the other, that in socialism alone may every 
individual have hope of free development and a full 
realization of himself. 

Having seen, then, how wide a social revolution is 
implied in the socialistic scheme of recon- 
struction, let us repeat (1) that the essence 
of the theory consists in this—associated 
production with a collective capital with the view to 
an equitable distribution. In the words of Schiffle, 
‘the Alpha and Omega of socialism is the transfor- 
mation of private competing capitals into a united 
collective capital” (Quintessenz des Socialismus). A. 
Wagner's more elaborate definition of it (in his Grun- 
dlegung) is entirely in agreement with that of Schiiffle. 
This is the principle on which all the schools of social- 
ism, however opposed otherwise, are at one. Such a 
system, while insisting on collective capital (ineluding 


Essence of 
socialism, 


land), is quite consistent with private property in other | 
‘ ‘day by the schoo 
however, 


forms, and with perfect freedom in the use of one’s 
own share in the equitable distribution of the produce 
of the associated labor. A thoroughgoing socialism 
demands that this principle should be applied to the 
capital and production of the whole world; only then 
can it attain to supreme and perfect realization. But 
a sober-minded socialism will admit that the various 
intermediate stages in which the principle finds a 
partial [1 legenese are so far a true and real develop- 
ment of the socialistic idea. (2) Socialism is both a 
theory of social evolution and a working force in the 
history of the 19th century. Some of the most emi- 
nent socialists, such as Rodbertus, regard their theory 
as a prophecy concerning the social development of the 
future rather than as a subject of agitation. In their 
view socialism is the next stage in the evolution of 
society, destined after many generations to supersede 
capitalism, as capitalism displaced feudalism and 
feudalism succeeded to slavery. Even the majority 
of the most active socialists consider the question as 
still in the stage of agitation and propaganda, their 
present task being that of enlightening the masses 
until the consummation of the present social develop- 
ment, and the declared bankruptey of the present 
social order, shall have delivered the world into their 
hands. Socialism, therefore, is for the most part a 
theory affecting the future, more or less remote, and 
has only to a limited degree gained a real and practical 
footing in the life of our time. Yet it should not be 
forgotten that its theories have most powerfully affected 
all the ablest recent economic writers of Germany, and 
have even considerably modified German legislation. 
Its influence is rapidly growing among the lower and 
also among the most advanced classes in almost every 
country dominated by European culture, following as 
a destroying negation the rpbtocn mame of capitalism. 


(3) In its doctrinal aspects socialism is most interest- 
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ing as acriticism of the present economic order, of 
what socialists call the capitalistic system, with which 
the existing land system is connected. Under the 
present economic order land and capital (the material 
and instruments without which industry is impossible) 
are the property of a class, employing a class of wage- 
laborers handicapped by their exclusion from land and 
capital. Competition is the general rule by which the 
share of the members of those classes in the fruits of 
production is determined. Against this system criti- 
cal socialism is a reasoned protest; and itis at issue 
also with the prevailing political economy, in so far as 
it assumes or maintains the permanence or righteous- 
ness of this economic order. Of the economie optim- 
ism implied in the historic doctrine of laissez-faire 
socialism is an uncompromising rejection. (4) Social- 
ism is usually regarded as a phase of’ the struggle for 
the emancipation of labor, for the complete participa- 
tion of the working classes in the material, intellectual, 
and spiritual inheritance of the human race. This is 
certainly the most substantial and most prominent 
oart of the socialist programme, the working classes 
) che the most numerous and the worst sufferers from 
the present régime. This view, however, is rather 
one-sided, for socialism claims not less to be in the 
interest of the small capitalist gradually crushed by 
the competition of the larger, pe in the interest also 
of the large capitalist, whose position is endangered by 
_the huge unmanageableness of his success, and by the 
world-wide economic anarchy from which even the 
| greatest are not secure. Still it is the deliverance of 
the working class that stands in the front of ever 
socialistic theory ; and, though the initiative in social- 
ist speculation aud action has usually come from the 
middle and upper classes, yet it is to the working men 
that they generally appeal. 
While recognizing the great confusion in the use of 
the word “‘ socialism,’’ we have treated it as properly 
a phenomenon of the 19th century, beginning in France 


| with Saint-Simon and Fourier, in England with Robert 


Owen, and most powerfully represented at the present 
Pot Karl Marx. As we have seen, 
there are definitions of the word which would 
ive it a wider range of meaning and a more ancient 
eginning, compared with which capitalism is but of 
yesterday,—which would, in fact, make it ei 
as old as human society itself. In the early Pact 
stages of human development, when the 
tribe or the village community was the social unit, the 
subordination of the individual to the society in which 
he dwelt was the rule, and common property was the 
prevalent form. In the development of the idea of 
roperty, especially as regards land, three successive 
istorical stages are broadly recognized, —common 
property and common enjoyment of it, common prop: 
erty and private enjoyment, private property an pri- 
vate enjoyment. The last form did not attain to full 
expression till the end of the 18th century, when the 
principle of, individual freedom, which was really a 


reaction against privileged restriction, was proclaimed 
as a positive axiom of government and of economics. 
The free individual struggle for wealth and for the 
social advantages dependent on wealth is a compara- 
tively recent thing. In all periods of history the state 
reserved to itself the right to hy in the arrange- 
ments of property,—sometimes in favor of the poor, as 
in the case of the English poor law, which may thus 
be regarded as a socialistic measure. Moreover, all 
through history revolts in favor of a rearrangement of 
property have been very frequent. And in the socie- 
ties of the Catholic Church we have ¢ ‘n 

example of common property and a commor 
of it. oa 
How are we to distinguish the socialism | . 
century from these old-world phenomena, and | 
cially from the communism’ which has played so 
1 As used in current speech, and also in econc 


definite line of distinction between communism a ne 
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a part in history? To this query socialists, especially 
of the school of Marx, have a clear and precise an- 
swer. Socialism is a stage in the evolution of society 
which could not arrive till the conditions necessary to 
it had been established. The first and mostvessential 
of these was the development of the great 
industrialism which after a long period of 
: preparation and gradual growth began to 
reach its culminating point with the inventions and 
technical improvements, with the application of steam 

and the rise of the factory system, in England towards 

the end of the 18th century. Under this system indus- 

iry was organized into a vast social operation, and was 
thus already socialized ; but it was a system that was 
exploited by the individual owner of the capital at his 
own pleasure and for his own behoof. Under the 
pressure of the competition of the large industry, the 
small capitalist is gradually crushed out, and the 
working producers become wage-laborers organized and | 
drilled in immense factories and workshops. The de- | 
velopment of this system still continues and is envelop- 

ing the whole world. Such is the industrial revolution. 
Parallel with this a revolution in the world of ideas | 
equally great and equally necessary to the rise of | 
socialism has taken place. This change of thought) 
which made its world-historic announcement in the | 
French Revolution made reason the supreme judge) 
and had freedom for its great practical watchword. It | 

was represented in the economic sphere by the school 

of Adam Smith. Socialism was an outcome of it too, 
ee : and first of all in Saint-Simon and his) 
, sl school professed to give the positive and 
= ‘Owen. constructive corrective to a negative move- 
’ ment which did not see that it was merely 
negative and therefore temporary. In other words, 
Saint-Simon may be said to aim at nothing less than 
the completion of the work of Voltaire, Rousseau, and 
Adam Smith. Thus socialism professes to be the 
legitimate child of two great revolutions,—of the in- 
‘dustrial revolution which began to establish itself in 
_ England towards the end of the 18th century, and of 
the parallel revolution in thought which about the 
same time found most prominent expression in France. 
Robert Owen worked chiefly under the influence of 
the former; Saint-Simon and Fourier grew up under 
the latter. The conspiracy of Babeuf is properly to be 
regarded as a crude revolutionary communism not 
essentially different from the rude efforts in commun- 
-jsm made in earlier periods of history. With Saint- 
~ Simon and Owen historic socialism really begins, and 
‘is no longer an isolated fact, but has had a continuous 
‘and widening development, the succession of social- 
istic teaching and propaganda being taken up by 
ne peenby after another throughout the civilized 


Genesis of 
socialism. 


We have seen, then, that the rise of socialism as a 
y and reasoned theory of society was relative to the 
industrial revolution and to the ideas proclaimed in the 
‘rench Revolution, prominent, among which, besides 
much emphasized idea of freedom and the less 
y realized ideals of equality and fraternity, was 
conception of the worth and dignity of labor. 
wen was most largely influenced by the 
er and Saint-Simon and Fi odiieg by the latter, 
s certain that all three were greatly affected 
both the new movements. The motive power in 
en’s career was the philanthropy and humanitari- 
n of the 18th century. He had grown up in the 
of the industrial revolution ; he was one of the 
successful pioneers in the improvement of the 
ton manufacture. No one could be more deeply 
cious of the enormous abuses of the factory sys- 


‘Proudhon and Louis Blane. In 


: 1m; and no one better knew the wonderful services 


ing, communism is a term fora 
and this should be accepted as the 
t usage of the word; but even by socialists it is 
as practically synonymous with socialism. Col- 
J ‘which has recently come into yogue to ex- 
economic basis of socialism as above explained, 


it could render if technical improvement were only 
made subordinate to human well-being. In the career 
of Owen we see the new spirit of the 18th century 
seeking to bring the mechanism of the new industrial 
system under the direction of a nobler principle, in 
which the good of all should be the great and solé 
aim. The position of Saint-Simon was considerably 
different, yet akin. As Owen had before his eyes the 
evils of a young but gigantic industrialism, Saint-Si- 
mon contemplated the hoary abuses of an idle and 
wrivileged feudalism, fearfully shaken no doubt by the 
Radelueied but still strong in Kurope, and in France 
as elsewhere powerfully revived during the period 
after Waterloo. Saint-Simon saw that a new world, 
an industrial world resting on labor, had arisen, while 
the old feudal and theological world—fainéant cour- 


tiers and aclergy steeped in ignorance—still ruled. ° 
| All this array of parasites, who had no longer any 


useful function to perform for society, Saint-Simon 
sought to replace by the industrial chiefs and scientific 
leaders as the real working heads of the French people. 
Only he expected that these exceptionally gifted men, 
instead of exploiting the labor of others, should con- 
trol an industrial France for the general good. Neither 
Owen nor Saint-Simon was revolutionary in the ordi- 
nary sense. Owen was most anxious that the English 
and other Governments should adopt his projects of 
socialistic reform. Leading statesmen and royal per- 
sonages befriended him. He had no faith in the po- 
litical reforms of 1832; he reckoned the political side 
of chartism as of no account, and he preferred social- 
istic experiment under autocratic guidance until the 
workmen should be trained to rule themselves. The 
same autocratic tendency was very pronounced in 
Saint-Simon and his school. His first appeal was to 
Louis XVIII. He wished to supersede the feudal 
aristocracy by a working aristocracy of merit. His 
school claim to have been the first to warn the Gov- 
ernments of Europe of the rise of revolutionary social- 
ism. (For further information as to Saint-Simon and 
his school, see SAINT-Stmon.) The good and bad as- 
pects of the Saint-Simon socialism are too obvious to 
require elucidation in this article. The antagonism 
between the old economic order and the new had only 
begun to declare itself. The extent and violence of 
the disease were not yet apparent; both diagnosis and 
remedy were superficial and premature. Such deep- 
seated organic disorder was not to be conjured away 
by the waving of a magic wand. The movement was 
all too utopian and extravagant in much of its activity. 
The most prominent portion of the school attacked 
social order in its essential point—the family morality 
—adopting the worst features of a fantastic, arrogant, 
and prurient sacerdotalism, and parading them in the 
face of Europe. Thus it happened that a school which 
attracted so many of the most brilliant and promising 
young men of France, which was so striking and origi- 
nal in its criticism of the existing condition of things, 
which was so strong in the spirit of the initiative, and 
was in many ways so noble, unselfish, and aspiring, 


sank amidst the laughter and indignation of a scan-_ 


dalized society. Ae 
The beginning of socialism may be dated from 1817, 
the year when Owen laid his scheme for a 


socialistic community before the committee re 
of the House of Commons on the poor law, _nistory. 
the yearalso that the speculations of Saint- 

Simon definitely took a socialistic direction. The out- 


lines of the history of socialism are very simple. Till 
1850 there was a double movement in France and 
England. In the former country after Saint-Simon 
and Fourier the movement was represented chiefly by 
ngland after Owen 
the movement was taken a by the body of Christian 
socialists associated with Maurice and Kingsley. The 
more recent socialism is due chiefly to Germany 
also. Russian thinkers, but is generally international 
both in sympathy and activity. 


22) 


— 


Considered as a purely literary and speculative pro- 
duct, the socialism of Fourier was prior 


Fourier. to those of both Owen and Saint-Simon. 


His great work, Théorie des Quatre Mouve- | 


ments, was published as early as 1808. The socialism 

of Fourier, however, scarcely attracted any attention 
. . . . A | 

and exercised no influence till those of Owen and Saint- 


Simon were on the decline. Hissystem is one in which | 
the wildest fantasy is mixed with ingenious theory and | 


the most searching criticism of the present competi- 
tive system; even yet it is almost unrivalled in pun- 
gency and effectiveness. 
of the world which underlay the Saint-Simonian theory 
of the ‘* rehabilitation of the flesh ’’ formed the basis 
also of the social ethics and arrangements of Fourier. 
According to Fourier, evil is the artificial product and 


attendant of civilization, the result of perverted human. 


institutions, which have run counter to the ordinances 
of the Creator in pronouncing passions and affections to 
be bad which are simply natural. Between the crea- 
ture and the Creator there have been 5000 years of 
misunderstanding. . There is but one way of removing 
this misunderstanding,—to give a free and healthy and 
complete development to our passions. This Fourier 
sought to accomplish in his phalanges, which, united 
in a system of free federation, would, as he believed, 
soon cover the world (see Fourrmr). 


The year 1830 was an important turning-point in | 
During the fer- | 


the history of socialism. 
mentation of that time the activity of the 
Saint-Simon school came to acrisis, and the 
ideas of Fourier had an opportunity of taking practi- 
cal effect. Some of the Saint-Simonians joined him. 
The movement in France was short-lived; and the 
numerous experiments tried in America were not more 
successful. One of the most notable societies suggested 
by Fourier’s influence, but entirely free from his im- 
moral tendencies, was Brook Farm, established by 
George Ripley and other cultured-Americans in 1840. 
A most praiseworthy and successful institution also 
suggested by the teaching of Fourier is the Fiwmilst2re 
at Gruise (Aisne) conducted by M. Godin. But by far 
the greatest result of the revolution of 1830 was the 
definite establishment of the contrast between the 
bourgeoisie and the proletariat. Hitherto these two 


Revolution 
of 1830. 


the reaction. The bourgeoisie were now rulers, and 
the proletariat became the revolutionary party, the 
first outbreak under the new conditions taking 
Lyons in 1831, when the starving workmen rose to 
arms with the device, ‘‘ Live working or die fighting.”’ 
During the latter half of the reign of the bourgeois 
king Louis Philippe, Paris became more than ever the 
centre of socialistic fermentation. In 1839 Louis 
Blane published his Organization du Travail, and 
Cabet his Voyage en Icarie. In 1840 Proudhon pub- 
lished his book on property. At this period Paris 
counted among her visitors Lassalle, the founder of 
the social democracy of Germany; Karl Marx, the 
chief of scientific international socialism ; and Bakunin, 
the apostle of anarchism. 

The socialism of Saint-Simon and Fourier was 
pak largely speculative, imaginative, and utopi- 
Blanc. L 

with the practical life of their time, 
Louis Blanc (1811-1882) socialism came into real con- 
tact with the public history of France. The most 
conspicuous feature of Louis Blane’s teaching was 
that he demanded the democratic organization of the 
state as preparatory to social reorganization. His sys- 
tem, therefore, had a positive and practical basis, in so 
far as it allied itself to a dominant tendency in the ex- 
isting state. Louis Blane was an eminent journalist, 
born at Madrid, where his father had a high post on 
the finances of King Joseph. 
socialism, Organisation du Travail, exerted a very 
large influence on the thought of France. The formula 


of progress, says Louis Blane, is double in its unity,— | a long time to come, while the false prospei 


The pantheistic conception | 


place at | 


an, and had only a_ very remote connection 


With | 


His celebrated work on | 


SOCIALISM. 


moral and material amelioration of the lot of all by 


more closely akin to the plans of Louis Blane i 


desired, without any tangible result. 


the free co-operation of all and their fraternal asso- 
ciation. He saw, however, that the great end of 
social reform could not be attained without political 
reform. ‘It was not enough to discover the true methods 
for inaugurating the principle of association and the 


organization of labor according to the rules of rea- 


son, justice, and humanity. It was necessary to have 
political power on the side of social reform, political 
power resting on the chambers, on the tribunals, and 


/on the army; not to take it as an instrument was 


to meet it as an obstacle. For these reasons he 
wished to see the state constituted on a thoroughly 
democratic basis as the first condition of success, He 
demanded that the state thus reformed should estab- 
lish associations, which he called social workshops, for 
co-operative production. The money should be pro- 
vided by the state, which also should draw up the 
rules. The state should appoint the functionaries for 
the first year. After that the workmen should elect 
their own managers. ‘‘ Though the false and anti- 
social education given to the present generation makes 
it difficult to dud Any other motive of emulation and 
encouragement than a higher salary, the wages will be 
equal, as the ideas and character of men will be 
changed by an absolutely new education.’”’ Louis 
Blane hoped that private firms would not be able to 
exist under the competition of such associations, and 
that the latter would in time absorb all the production 
of the country. Notwithstanding the influence exerted 
by Louis Blane and the working men’s party in the 

rovisional Government of 1848, it cannot be said that 
1is plans obtained a fair hearing or a fair trial. .His 
schemes were certainly not carried out in the national 
workshops of that year. .These were really a tray- 
esty of Louis Blane’s proposals, instituted expressly to 
discredit them. They were simply means of finding 
work for a motley proletariat thrown out of employ- 
ment during the period of revolutionary disturbance ; 
and these men were put to unproductive work, whereas 
of course Louis Blane contemplated nothing but 


| productive work, and the men he proposed to invite 


to join his associations were to give guarantees of 
character. The months following the revolution of 


! \ : ) February were, moreover, a period of industrial stag- 
classes had fought side by side against feudalism and. 


nation and insecurity, when any new project of trade, 
either on the old or new lines, had very little prospect 
of success. This remark applies largely also to the 

rivate associations for co-operative me B® subsi- 

ized by the republican Government. These were 
but to 
them also thetimes were unfavorable, and the help 
given them was both scanty and injudicious. As one of 
the leaders during this difficult crisis Louis Blane had 
neither personal force nor enduring political influence 
sufficient to secure any considerable success for his 


‘cause. He was an amiable and genial enthusiast, but 


without weight enough to bea controller of men on a 
wide scale. “The labor conferences at the Luxembourg, 
over which he presided, ended also as his 
The proletariat 
at Paris, incensed at the closing of the national work- 
shops, rose_in armed insurrection which was over- 
thrown by Cavaignae in the sanguinary days of June 
(see Cavarenwoy, Louis Blane was in no way impli- 
cated in the revolt, but he found it necessary to 
into exile in England. With the bloodshed of atic 
days of June French socialism ceased for atime to be 
a considerable force. Socialism in the true accepta- 
tion of the word was indeed only partially responsible 
for the insurrection. It was a rising of a proletari 
not particularly versed in theories of social : 
tion, but deeply incensed at the reactionary me 
of their rulers. Inasmuch, however, as it des 


the most enterprising leaders of the workmen : nd 
e remainder, it thoroughly 


quelled the spirit of t ; ( 
pressed the tendency to innovation amongst 
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the second empire removed their most crying griev- 
ances. Under Napoleon ILI. there was consequently 
comparative quietness in France. Even the Inter- 
national had very little influence on French soil, though 
French workingmen had an important share in start- 
ing it. 

Compared with the parallel movement in France 
the early socialism of Mngland had an un- 
eventful history (see Owen). In order 
_ , to appreciate the significance of Owen's 
work it is necessary to recall some of the more im- 


England. 


portant features of the social condition of 


the country in his time. The English 
worker had no fixed interest in the soil. 
He had no voice either in local or national government. 
He had little education or none at all. His dwelling 
was wretched in the extreme. ‘he right even of com- 
bination was denied him till 1824. 
agricultural laborer were miserably low. ‘The work- 
man’s share in the benefits of the industrial revolution 
was doubtful. 
duced to utter poverty and ruin by the great changes 
consequent on the introduction of improved machinery; 
the tendency to readjustment was slow and continually 
disturbed by fresh ae 
mercilessly long. He had to compete against the 
labor of women, and of children brought frequently at 
the age of five or six from the workhouses. These 
children had to work the same long hours as the 
adults, and they were sometimes strapped by the over- 
seers till the blood came. Destitute as they so often 
were of parental protection and oversight, with both 
sexes huddled together under immoral and insanitary 
conditions, it was only natural that they should fall 
into the worst habits, and that their offspring should 
to such a lamentable degree be vicious, improvident, 
and physically degenerate. In a country where the 
rers had neither education nor political or social 
rights, and where the peasantry were practically land- 
less serfs, the old English poor-law was only a doubt- 
fal part of an evil system. All these permanent causes 
_ of mischief were aggravated by special causes connected 
with the cessation of the Napoleonic wars, which are 
well known. It was in such circumstances, when En- 
lish pauperism had become a grave national question, 
that Buen first brought forward his scheme of social- 
ism (1817). In his communities, which were intended 
to be self-dependent units, Owen sought to provide 
the best education and the constant exercise of unself- 
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country, and to correct the monotonous activity of the 
factory with the greatest variety of occupation, while 
utilizing all the latest improvements in industrial tech- 
nique. ‘The causes of Owen's failure in establishing 
his communities are obvious enough. Apart from 
the difficulties inherent in socialism, he injured the 
social cause by going out of his way to attack the his- 
toric religions and the accepted views on marriage, by 

1is quixotry and tediousness, by refusing to see that 
the mass of men measures of transition from an old 
anew system must be adopted. If he had been 
er to his earlier methods and retained the autocratic 
lance of his experiments, the chances of success 
iuld have been greater. Above all, Owen had too 
at faith in human nature, and he did not under- 
and the laws of social evolution. His great doctrine 
the influence of circumstances in the formation of 
er was only a very crude way of expressing the 
of social continuity so much emphasized by recent 
ali He thought that he could break the chain 
ty, and as by magic create a new set of cir- 
tances, which would forthwith produce a new 

tion of rational and unselfish men. The time 
© strong for him, and the current of English 
y swept past him. Even avery brief account of 
however, would be incomplete without indi- 
nis relation to Malthus. Against Malthus he 
hat the wealth of the country had, in conse- 
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Great numbers of his class were re- | 


The hours of work were | 


_ ish intelligence, to unite the advantages of town and. 
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quence of mechanical improvement, increased out of all 
| proportion to the population. The problem, therefore, 
was not to restrict population, but to institute rational 
social arrangements and to secure a fair distribution of 
wealth. Whenever the number of inhabitants in any 
of his communities increased beyond the maximum, 
new ones should be created, until they extended over 
| the whole world, uniting all in one great republic with 
one interest. ‘There would be no fear of over-popula- 
tion for a long time to come. Its evils were then felt 
in Ireland and other countries ; but that condition of 
things was owing to the total want of the most ordi- 
nary common sense on the part of the blinded author- 
| ities of the world. The period would probably never 
| arrive when the earth would be full; but if it should 
‘the human race will be good, intelligent, and rational, 
}and would know much aie than the present irra- 
tional generation how to provide for the occurrence. 
Such was Owen’s socialist treatment of the population 
| problem. 

In England the reform of 1832 had the same effect 
as the Revolution of July (1830) in France: it brought 
the middle class into power, and by the exclusion of 
the workmen emphasized their existence as a separate 
class. The discontent of the workmen now 
found expression in Chartism. As is obvi- 
ous from the contents of the charter, Chartism was 
most prominently a demand for political reform; but 
both in its origin and in its ultimate aim the movement 
was more essentially economic. As regards the study of 
socialism, the interest of this movement lies greatly in 
the fact that in its organs the doctrine of ‘‘surplus 
value” afterwards elaborated by Marx as the basis of 
his system is broadly and emphatically enunciated. 
While the worker produces all the wealth, he is obliged 
to content himself with the meagre share necessary to 
support his existence and the surplus goes to the eapi- 
talist, who, with the king, the priests, lords, esquires, 
and gentlemen, lives upon the labor of the working man 
(Poor Man’s Guardian, 1835). 

After the downfall of Owenism began the Christian 
socialist movement in sagiand (1848-52), 


Chartism. 


of which the leaders were Maurice, Kings- an 
ley, and Mr. Ludlow. The abortive Chart- in Englana. 


ist demonstration of April, 1848, excited in 

Maurice, and his friends the deepest sympathy with 
the sufferings of the English working class,—a feeling 
which was intensified by the revelations regarding 
‘** London Labor and the London Poor’’ published in 
the Morning Chronicle (1849). Mar. Ludlow, who had. 
in France become acquainted with the theories of Fou- 
rier, was the economist of the movement, and it was 
with him that the idea originated of starting co-opera- 
tive associations. In Politics for the People, in the 
Ohristian Socialist, in the pulpit and on the platform, — 
and in Yeast and Alton Locke, well-known novels of 
Kingsley, the representatives of the movement ex- 
posed the evils of the competitive system, carried on an 
unsparing warfare against the Manchester school, and 
maintained that socialism a bord understood was only 
Christianity applied to social reform. _ Their labors in 
insisting on ethical and spiritual principles as the true 
bonds of society, in promoting associations, and in dif* 
fusing a knowledge of co-operation were largely bene- 
ficial. In the north of England they joined hands with 
the co-operative movement inaugurated by the Roch- 
dale pioneers (1844) under the influence of Owenismn. 
Productive co-operation made very little progress, but 
co-operative distribution has proved a great success, 

In 1852 the twofold socialist movement in France 
and England had come to a close, leaving no visible re- 
sult of any importance. From that date the most 

rominent leaders of socialism have been German and 
Beata, To reach the beginnings of German social- | 
ism we must go back a little, as it took its rise in the 
years preceding the revolution of 1848. Its yan Marx. 
most. conspicuous chiefs are Karl Marx, 
Friedrich Engels, Lassalle, and Rodbertus (for the last 
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two, see LASSALLE, and RopBErtvs). ° 
and most: influential of the four was unquestionably | 
Marx, who and his like-minded companion Engels are : 
the acknowledged heads of the ‘‘scientific and revolu- | 
tionary ”’ school of socialism, which has its representa- 
tives in almost every country of the civilized world, 
and is generally recognized as the most serious and 
formidable form of socialism. Karl Marx (1818-1883) 
was of Jewish extraction. He was born at Treves, 


and studied at Berlin and Bonn, but negleeted the | 


specialty of law, which he nominally adopted, for the 
more congenial subjects of philosophy and history. He 
was a zealous student and apparently an adherent of 
Hegelianism, but soon gave up his intention of follow- 
ing an academic career as a teacher of philosophy and 
joined the staff of the Rhenish Gazette, pahiished at 
Cologne as an organ of the extreme democracy. In 
1843, after marrying the sister of the Prussian minister 
Von Westfalen, he removed to Paris, where he applied 
himself to the study of economic and _ social questions 
and began to publish those youthful writings which 
must be reckoned among the most powerful expositions 
of the early form of German aGalians. With Arnold 
Ruge he edited the Deutsch- Franzisische Jahrbiicher. 
In 1845 he was expelled from Paris and settled in 
Brussels, where he published his Discours sur le Libre 
Echange, and his criticisms of Proudhon’s Philosophie 
de la Mistre, entitled Mistre de la Philosophie. Tn 
Paris he had already met Friedrich Engels, who was 
destined to be his lifelong and loyal friend and com- 
panion-in-arms, and who in 1845 published his impor- 
tant work, Die Lage der arbeitenden Klasse in England. 


The two friends found that they had arrived at acom- | 


plete identity of opinion; and an opportunity soon 
occurred for an emphatic expression of their common 
views. A society of socialists, a kind of forerunner 
of the International, had established itself in London, 
and had been attracted by the new theories of Marx 
and the spirit of strong and uncompromising convic- 
tion with which he advocated them. They entered into 
relation with Marx and Engels; the society was reor- 
ganized under the name of the Communist League; 
and a congress was held, which resulted (1847) in the 
framing of the Manifesto of the Communist Party, 
which was published in most of the languages of west- 
ern Europe, and is the first proclamation of that revo- 
ionary socialism armed with all the learning of the 
19th century, but expressed with the fire and energy 
of the agitator, which in the International and other 
movements has so startled the world. During the rey- 
olutionary troubles of 1848 Marx returned to Ger- 
many, and along with his comrades Engels, Wolff, ete., 
he supported the most advanced democracy in the New 
Rhenish Gazette. In 1849 he settled in London, where 
till his death in 1883 he applied himself to the elabo- 
ration of his economic views and to the realization of 
his revolutionary programme. During this period he 
published Zur Kritike der politischen Oekonomie (1859), 
and the first volume of his great work on capital, Das 

Kapital (1867). 
The causes which have variously contributed to the 
rise of German socialism are sufficiently 


eh Sod clear. With the accession of the romanti- 
socialism, cist Frederick William IV. to the throne 


of Prussia in 1840 German liberalism re- 

ceived a fresh expansion. At the same time the He- 
gelian school began to break up, and the interest in 
pure philosophy began to wane. It was a time of dis- 
illusionment, of dissatisfaction with idealism, of tran- 
sition to realistic and even to materialistic ways of 
thinking. This found strongest expression in the He- 
gelian left, to which, after the ideals of the old relig- 
ions and philosophies had proved unsubstantial, there 
remained as solid residuum the real fact of man with 
his positive interests in this life. The devotion and 
enthusiasm which had previously been fixed on ideal and 
eda conceptions were concentrated on humanity. 
o adherents of the Hegelian left, who had been 
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delivered from intellectual routine by the most intrepid 
spirit of criticism, and who, therefore, had little re- 
spect for the conventionalisms of a feudal society, it 
naturally appeared that the interests of humanity had 
been cruelly sacrificed in favor of class privilege and 
prejudice. The greatest thinkers of Germany had 
recognized the noble elements in the French Revolu- 
tion. ‘To recognize also the noble and promising fea- 


tures of French socialism was a natural thing, espe- 


cially for Germans who had been in Paris,—the great 
hearth of the new ideas. Here they found themselves 
definitely and consciously in presence of the last and 
greatest interest of humanity, the suffering and strug- 
gling proletariat of western Europe, which had so re- 
cently made its definite entry in the history of the 
world. Thus socialism became a social, political, and 
economic creed to Karl Marx and his associates, But 
they felt that the theories which preceded them were 
wanting in scientific basis; and it was henceforward 
the twofuld aim of the school to give scientific form to 
socialism and to propagate it in Europe by the best 
and most effective revolutionary methods. 

The fundamental principle of the Marx school and 


of the whole cognate socialism is the theory 


of ‘‘ surplus value,’’—the doctrine, namely, eet 


that, after the laborer has been paid the jis eau60). 
wage necessary for the subsistence of him- 
self and family, the surplus produce of his labor is 
appropriated by the capitalist who exploits it. This 
theory is an application of the principle 
that labor is the source of value, which was 
enunciated by many of the old writers on 
economies, such as Locke and Petty, which was set 
forth with some vagueness and inconsistency by Adam 
Smith, and was more systematically expounded by 
Ricardo. The socialistic application of the principle 
in the doctrine of surplus value had been made both 
by Owenites and chartists. It was to prevent this 
appropriation of surplus value by capitalists and mid- 
dlemen that the Owen school tried the system of ex- 
change by labor notes in 1832,—the value of goods 
being estimated in labor-time, represented by labor 
notes. The principle that labor is the source of value 
has been accepted in all its logical consequences by 
Marx, and by a elaborated with extraordinary dia- 
lectical skill and historical learning into the most com- 
lete system of socialism that has ever been formu- 
ated. A like application of the principle but in a less 
rigorous fashion has been made by Rodbertus ; and it 
is the same theory that underlies the extrayagancies 
and paradoxes of Proudhon. The question whether 
the priority in the scientific development of the prin- 
ciple is due to Marx or Rodbertus cannot be fully dis- 
cussed here. But it may be said that, while the Social 
Letters of Rodbertus to Von Kirchmann were pub- 
lished in 1850, the importance of the principle was 
understood by the Marx school as early as 1845, and 
in a broad and general way had indeed become the 
common property of socialists. The historieal im- 
pa and scientific worth of the writings of Rod- 
rtus should not be overlooked ; nor are they likely 
to be when so much attention has been given to him 
by A. Wagner and other distinguished German, econo- 
mists. But in the great work of Marx the socialist 
theory is elaborated with a fulness of learning and a 
logical power to which Rodbertus has no claim. With 
Marx the doctrine of surplus value receives its widest 
application and development; it supplies the key to 
his explanation of the history and influence of capital, 
and consequently of the present economic era, which 
is dominated by it. It is the basis, in fact, of a yas 
and elaborate system of social philosophy. In 
case it is an absurdity as well as an historical e1 
speak of Marx as having borrowed from 
Marx was an independent thinker of great o ality 
and force of character, who had made the economic 
development of modern Europe the study of a Is 
rious lifetime, and who was in the habit, not. 


Surplus 
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rowing, but of strongly asserting the results of his} 

own research and of impressing them upon other men. 
The great work of Marx may be described as an ex- 

Capital. position and criticism of capital. But it is 

' also indirectly an exposition of socialism, 
inasmuch as the historical evolution of capital is gov- 
erned by natural laws, the inevitable tendency of which 
is towards socialism. It is the great aim of Marx to 
reveal the law of the economic movement of modern 
times. Now the economic movement of modern times 
is dominated by capital. Explain, therefore, the natu- 
ral history of capital, the rise, consolidation, and de- 
cline of its supremacy as an evolutionary process, and 
you forecast the nature of that into which it is being 
transformed,—socialism. Hence the great task of the | 
Marx school is not to preach a new economic and social | 
gospel, not to provide ready-made schemes of social 
regeneration after the fashion of the early socialists, 
nor to counteract by alleviating measures the wretch- 
edness of our present system, but to explain and pro- | 
mote the inevitable process of social evolution, so that | 
the domination of capital may run its course and give 
place to the higher system that is to come. 

The characteristic feature of the régime of capital, 
or, as Marx usually calls it, the capitalistic method of | 
production, is, that industrial operations are carried | 
on by individual capitalists employing free laborers, 
whose sole dependence is the wage they receive. Those 
free laborers perform the function fulfilled in other | 
states of society by the slave and the serf. It is the’ 
tendency of the capitalistic system to consolidate those | 

_ two classes,—the capitalist class, enriching itself on 
_ the profits of industry, which they control in their 
_ own interest, and the class of workers, nominally free, 
but without land or capital, divorced, therefore, from 
_ the means of production, and dependent on their wages, 
—the modern proletariat. The great aim of the capi- 
talist is the increase of wealth through the accumula- 
tion of his profits. This accumulation is secured by the | 
appropriation of what the socialists call surplus value. 
history of the capitalistic method of production is | 
history of the appropriation and accumulation of, 
plus value. ‘I'o understand the capitalistic system 
to understand surplus value. With the analysis 
‘alue, therefore, the great work of Marx begins. 
e wealth of the societies in which the capitalistic 
od.of production prevails appears as an enormous 
lection of commodities. A commodity is in the first 
an external object adapted to satisfy human 
; and this usefulness gives it value in use, makes 
it a use value. These use values form 
eand the material of wealth, whatever its social 
* form may be. In modern societies, where 
business of production is carried on to meet the 
ands of the market, for exchange, these use values 
r as exchange values. Exchange value is the 
roportion in which use values of different kinds ex- 
ange for each other. But the enormous mass of 
gs that circulate in the world market exchange for 
ch other in the most different proportions. They must, 
ever, have a common quality or they could not be 
ured. This common quality cannot be any of the 
properties of the commodities. In the busi- 
exchange one thing is as good as another, pro- 
you have it in sufficient quantity. Leaving out 
ideration, therefore, the physical qualities that 
commodities use value, we find in hein but one 
nmon characteristic,—that they are all products 
human labor. They are all crystallized forms of 
n labor. It is labor applied to natural objects 
t-gives them value. What constitutes value is the 
an labor embodied in commodities. And the re- 
1 of exchange is only a phase of this value, which 
therefore, to be considered independently of it. 
er, the labor-time spent in producing value is the 
ure of value, not this or that indivi ual labor, in 
ease a lazy or unskilled man would produce as 
untity of value as the most skilful and ener- 


| fluity went into the general market. 


getic. We must take as our standard the average 
labor-force of the community. The labor-time which 
we take as the measure of value is the time required 
to produce a commodity under the normal social con- 
ditions of production with the average degree of skill 
and intensity of labor. Thus labor is both the source 


/and the measure of value, 


As we have seen, the characteristic feature of the 


capitalistic system of production is that in- 


dustry is controlled by capitalists employing Devens 
: : : 4 ent o 
free wage-labor ; that is, while the capital- capitalistic 
ist owns and controls the means of produe- régime. 


tion, the free laborer has lost all ownership 

in land and capital and has nothing to depend on but 
his wage. This condition of things was established 
only after a long and gradual process of social change, 
which Marx copiously illustrates from the history of 
England, as the classie land of the fully developed 
capitalism. In the Middle Ages the craftsman and 
peasant were the owners of the small means of produe- 
tion then extant, and they produced for their own 
needs and for their feudal superior; only the super- 
Such production 
was necessarily small, limited, and technically imper- 
fect. Towards the close of the Middle Ages a great 
change set in caused by a remarkable combination of 
circumstances,—the downfall of the feudal system and 
of the Catholic Church, the discovery of America and 
of the sea route to India. Through the breaking up 
of the feudal houses with their numerous retainers, 
through the transformation of the old peasant-holdings 
into extensive sheep-runs, and generally through the 
prevalent application of the commercial system to the 
management of land instead of the Catholic and feudal 


spirit, the peasantry were driven off the land, a multi- 


tude of people totally destitute of property were thrown 
loose from their old means of livelihood, and were re- 
duced to vagabondage or forced into the towns. It 
was in this way that the modern proletarians made 
their tragic entry in history. On the other hand, there 
was a parallel development of the capitalist. class, 
brought about by the slave trade, the exploitation of 
the American colonies and of both the Indies, and by 
the robbery, violence, and corruption which attended 
the transference of the land from the Catholic and 


feudal to the modern régime. The opening and exten- 


sion of the great world market, moreover, gave a great 
stimulus to industry at home. The old guilds having 
already been expropriated and dissolved, the early 
organization of industry under the control of an infant 
capitalism passed through its first painful and laborious 
stages, till with the great mechanical inventions, with 
the application of steam as the motive-power, and the 
rise of the factory system towards the close of the 18th 
century, the great industrial revolution was accom- 
plished, and the capitalistic method of production 
attained to its colossal manhood. 

The capitalistic system thus established, we have to 
remember that in all its forms, and through- 
out all the stages of its history, the great Conte 
aim of the capitalist is to increase and con- alah Po 
solidate his gains wah be the appropria- 
tion of surplus value. This appropriation of surplus 
value is a very old phenomenon in human society. In 
all the forms of society which depended on slave labor, 
and under the feudal régime, the appropriation of the 
results of other men’s labor was open and undisguised. 
Under the capitalistic system it is disguised under the 
form of free contract. The workman appears on the 
labor market with the sole commodity of which he has 
to dispose, his labor force, and sells it for a specified 
time at the price it can bring, which we call his wage, 
and which is equivalent to the average means of su 
sistence required to support himself and to provide for 
the future supply of labor (in his family.) But the 
labor force of the workman as utilized by the capitalist 


in the factory or the mine produces a net value in ex- 


cess of his wage. That is, over and above his entire 
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outlay, including the wage 


capitalist finds himself in possession of a surplus, 


which can only represent the ‘‘ unpaid labor”? of his | 


workmen. This surplus is the surplus value of Karl 
Marx, the produet of unpaid labor. 
the capitalist seeks to obtain and to accumulate by all 
the methods available. These methods are described 
by Marx with great detail and elaboration through 
several hundred pages of his first volume. His account, 
supported at every step by long and copious citations 
from the best Riga! 

books of the various parliamentary commissions, is a 


authorities and from the blue- / f 
pangs of the new era, 


lurid and ghastly picture of the many abuses of Eng- | 


lish industrialism. It is the dark and gloomy reverse 
of the industrial glories of England. 
longation of the hours of labor, the merciless exploita- 
tion of women, and of children from the age of infaney, 
the utter neglect of sanitary conditions, whatever could 
lessen the costs of production and swell the profits of 


the capitalist, though every law of man and nature | ) In OF U t 
_this revolution in the mind of Marx we must remem- 


were violated in the process,—such are the historical 
facts which Marx emphasizes and illustrates with an 
overwhelming force of evidence. _They receive ample 
confirmation in the history of the English Factory Acts, 
imposed on greedy and unscrupulous capitalists after 
a severe struggle prolonged for half a century, and re- 
quired to prevent the moral and physical ruin of the 

industrial population. 
It will be seen that the first and most conspicuous 
result of the capitalistic system is that, 


Resultsof — while production is a social operation car- 
capitalistic . y F 1 ’ ai 
system, ried on by men organized and associated in 


factories, the product is appropriated by 
individual capitalists : it is social production and eapi- 
talistic appropriation. Another conspicuous and im- 
portant result is that, while we have this organization 
in the factories, we have outside of them all the 
anarchy of competition. We have the capitalistic ap- 
propriators of the product of labor contending for the 
possession of the market, without systematic regard to 
the supply required by that market—each one fillin 
the market ie as dictated by his own interest, an 
trying to outdo his rivals by all the methods of adul- 
teration, bribery, and intrigue,—an economic war 
hurtful to the best interests of society. With the 
development of the capitalistic system machinery is 
more and more perfected, for to neglect improvement 
is to succumb in the struggle ; the improved machinery 
renders labor superfluous, which is accordingly thrown 
idle and exposed to starvation. But, asthe technique 
improves, the productive power of industry increases, 
and continually tends more and more to surpass the 
available needs of the market, wide as it is. The con- 
sequence is that the market tends to be overstocked 
even to absolute repletion; goods will not sell, and a 
commercial crisis is established, in which we have the 
remarkable phenomenon of widespread panic, misery 
and starvation resulting from a snperabundance of 
wealth,—a ‘‘ crise pléthorique,’’ as Fourier called it, & 
crisis due to a plethora of wealth. These crises occur 
at periodic intervals, each one severer and more wide- 
spread than the preceding, until they now tend to be- 
come chronic and permanent, and the whole capitalistic 
world staggers under an atlantean weight of ill- 
disizibinted wealth. Thus the process goes on in obe- 
dience to its own inherent laws. Production is more 
and more concentrated in the hands of mammoth 
capitalists and colossal joint-stock companies, under 
which the proletariat are organized and drilled into 
vast industrial armies. But, as crisis succeeds crisis, 
until panic, stagnation, and disorder are universal, it 
becomes clear that the bourgeoisie are no longer capa- 
ble of controlling the industrial world, The incom- 
patibility between social production and anarchic dis- 
tribution decidedly declares itself. With the rogress 
of democracy the proletariat seizes the politica power, 
and through it Ay 


The fearful pro- | 


This it is which | 
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paid to his workmen, the | private capitalist and appropriating the means of pro- 


duction manages them in its own interest, which is the 
interest of society as a whole; society passes into the 
socialistic stage through a revolution determined by 
the natural laws of social evolution, and not by a 
merely arbitrary exercise of power. It is a result 
determined by the inherent laws of social evolution, 
independent of the will and purposg of individual men. 


All that the most powerful and clear-sighted intellect 


‘ at last takes complete control over the wide, the techniqie most complex, and the cor 
economic functions of society. It expropriates the most severe, when inventiveness, sagacity, cout 


can do is to learn to divine the laws of the great move- 
ment of society, and to shorten and alleviate the birth- 
The efforts of reactionaries of 
every class to turn the wheel of history backwards are 
in vain. But an intelligent appreciation of its ten- 
dencies and a willing co-operation with them will make 
progress easier, smoother, and more rapid. 

It will have been seen that what Marx and his school 
contemplate is an economic revolution brought about 
in accordance with the natural laws of historie evolu- 
tion. But in order to understand the full import of 


ber that he regards the economic order of society as the 
groundwork of the same, determining all the other 
forms of social order. The entire legal and political 
structure as well as philosophy and religion are con- 


| Stituted and controlled in accordance with the economic 


basis, This is in harmony with his method and his 
conception of the world, which is the Hegelian reversed. 
‘* For Hegel the thought process, which he transforms 
into an independent subject under the name idea, is the 
creator of the real, which forms only its external mani- 
festation. With me, on the contrary, the ideal is 
nothing else than the material transformed and trans- 
lated in the human brain.” His conception of the 
world is a frank and avowed materialism. His method 
is the dialectic applied to a world thus understood; the 
business of inquiry, namely, is to trace the connection 
and concatenation in the links that make up the process 
of historic evolution, to investigate how one stage suc- 
ceeds another in the development of society, the facts 
and forms of human life and history not being stable 
and stereotyped things, but the ever-changing mani- 
festations of the fluent and unresting real, the course 
of which it is the duty of science to reveal. The whole 
position of the Marx school may therefore be charac- 
terized as evolutionary and revolutionary socialism, 
based on a materialistic conception of the world and 
of human history. Socialism is a social revolution de- 
termined by the laws of historic evolution—a revolution 
which, changing the economic groundwork of society, 
will change the whole structure, 

It will be seen that the work of Marx is a natural 
history of capital, especially in its relation 


to labor, and in its most essential features is a yet 
development of two of the leading princi- views: 


ples of the classie economics,—that labor 
1s the source of value, but that of this value the laborer 
obtains for himself merely a subsistence wage, the sur- 
ye being appropriated by the exploiting capitalist. 
Marx’s great work may be described as an elaborate 
histori¢al development of’ this glaring fundamental 
contradiction of the Ricardian economies, the contra- 
diction between the iron law of wages and the great 
principle that labor is the source of wealth. 13 
conception of labor is the same as that of Rieardo, and 
as a logical exposition of the historic contradiction be- 
tween the two principles on the basis of Ricardo the 
work of Marx is quite unanswerable. It is obvious, 
however, that the definition of labor assumed both in 
Ricardo and. Marx is too narrow. The labor they 
broadly posit as the source of wealth is manual labor 
In the early stages of industry, when the ms rket. 
small and limited and the technique was of the 
plest and rudest description, labor in that n 
correctly enough be described as the source 
But in modern industry, when the market 


| 
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decision in initiative, and skill in management, are fac- 
tors so Important, no such exclusive place as has been 
claimed can be assigned to labor. The Ricardian prin- 
ciple, therefore, falls to the ground. And it is not 
historically true to maintain, as Marx does, that the 
profits of the capitalist are obtained simply by appro- 
priating the products of unpaid labor. In initiating 
and managing the capitalist is charged with the most 
difficult and important part of the work of production. 
As a natural consequence it follows that Marx is also 
historically inaccurate in roundly explaining capital as 
the accumulation of unpaid labor appropriated by the 
capitalist. In past accumulation, as in the control and 
management of industry generally, the capitalist has 
had the leading part. Capital, therefore, is not neces- 
sarily robbery, and in an economic order in which the 
system of free exchange is the rule, and the mutually 


beneficial interchange of utilities, no objection can be | 
raised tothe principle of lending and borrowing of | 


money for interest. In short, in his theory of unpaid 
labor as supplying the key to his explanation of the 

enesis and development of the capitalistic system 

arx is not true to history. It is the perfectly logical 
outcome of certain of the leading principles of the 
Ricardian school, but it does not give an adequate 
or accurate account of the facts of economic evolu- 
tion. 

It may indeed be maintained that in his theory of 
unpaid labor Marx is not consistent with the general 
rinciples of his own philosophy of social evolution. 

ith him history is a process determined by material 
forces, a succession of orderly phenomena controlled by 
natural laws. Now we may waive the objection sug- 
ted by the principle enunciated in the oo. school 
itself, that it is not legitimate to apply ethical catego- 
ries in paement on economic processes that are merely 
natural, which, however, Marx does with revolutionary 
emphasis throughout some hundreds of pages of’ his 


2 energy and inventiveness of the early capitalists 
especially were the most essential factors in determining 
the existence and development of a great economic era, 
and that the assertion of freedom was an indispensable 
ition in breaking the bonds of the old feudal order, 
h the new system displaced. Instead, therefore, 
ing and growing rich on the produce of unpaid 
labor, the capitalist had a great social and industrial 
iction to perform, and played a great part in historic 
lution. The position and function of the workman 
s rdinate. 
[here can be no doubt that in his theory of surplus 
2 obtained from unpaid labor Marx as agitator 
controversialist has fallen into serious contradic- 
with himself as scientific historian and_phi- 
pher. The theory that labor is the source of 
was widely accepted among economists during 
varly life, and by its justice and nobleness it was 
‘adapted to the comfortable ppenas prevalent 
so many of the classical school. The econo- 
however, did not follow the principle to its 
s conclusion, that if labor is the source of wealth 
er should enjoy it all. It was otherwise with 
ists, who were not slow to perceive the bear- 


the ery on the existing economic order. In 
ntroversial treatise against Proudhon Marx 
a list of w 


riters eemeae with the political 

of Hopkins, published in 1822, only five 
ter the appearance of Ricardo’s great work) 
the principle was applied to revolutionary 
Its iin plieity and seeming effectiveness 
we made it most attractive. As posited by 
ic economy and applied by the socialists Marx 
ed the principle. It was an unanswerable argu- 

ad hominem when addressed to an economist 
eardian school; but it should have broken 
when confronted with historical fact. Neverthe- 

was made and continued to be the foundation 
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great work. It is more important to re out, in per- 
feet consistency with the principles of the school, that | d 
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stone of the system of Marx, and is really its weakest 
point. His doctrine of surplus value is the vitiating 
factor in his history of the capitalistic system. The 
most obvious excuse for him is that he borrowed it 
from the classic economists. It would be the greatest, 
possible mistake, however, to make this a reason for 
undervaluing the remarkable services rendered to 
economics by Karl Marx. He spent forty laborious 
years almost wholly in exile as the scientific champion 
of the proletariat. In the combination of learning, 
philosophic acumen, and literary power he is probably 
second to no economic thinker of the 19th century. 
He seems to have been master of the whole range of 
economic literature, and wielded it with a logical skill 
not less masterly. But his great strength lay in his 
knowledge of the technical and economic development 
of modern industry and in his marvellous insight into 
the tendencies in social evolution determined by the 
technical and economic factors. Whether his theories 
in this department are right or wrong they have sug- 
gested questions that will demand the attention of 
economic thinkers for a long time to come. It is in 
this department and not in his theory of surplus value 
that Marx’s significance as a scientific economist is to 
be found. 

The great merit of Marx, therefore, lies in the work 
he has done as scientific inquirer into the economic 
movement of modern times, as the philosophic his- 
torian of the capitalistic era. It is now admitted by 
all inquirers worthy of the name that history, includ- 
ing economic history, is a succession of orderly phe- 
nomena, that each phase in the line of succession is 
marked by facts and tendencies more or less peculiar 
to itself, and that laws and principles which we now 
condemn had formerly an historical necessity, justifi- 
cation, and validity. In accordance with this funda- 
mental principle of historical evolution arrangements 
and institutions which were once necessary, and origi- 
nally formed a stage in human progress, may pee Sey 
evelop contradictions and abuses and thus become 
more or less antiquated. The economic social and 
political forms which were the progressive and even 
adequate expressions of the life of one era become 
hindrances and fetters to the life of the succeeding 
times. This, the school of Karl Marx says, is pre- 
cisely the condition of the present economic order. 
The existing arrangements of landlord, capitalist, and 
wage-laborer under free competition are burdened with 
contradiction and abuse. The life of society is being 
strangled by the forms which once promoted it. They 
maintain that the really vital and powerful tendencies 
of our time are towards a higher and wider form of 
social and economic organization,—towards socialism. 
This we believe to be the central point of the whole 
question; but the fuller discussion of it can more con- 
veniently be postponed to the close of this article, when 
we come to consider socialism as a whole. 

The opinions of Marx were destined to find expres- 
sion in two movements, which have played a 

A : . e Inter- 
a considerable part in recent history,—the hyational. 
International and the social democracy of 
Germany. Of the International Marx was the inspir- 
ing and controlling head from the beginning ; and the 
German social democracy, though originated by Las- 
salle, before long fell under Marx’s influence. Marx 
wrote the famous inaugural address of the Interna- 
tional and drew up its statutes, maintaining a modera- 
tion of tone which contrasted strongly with the out-. 
spoken vigor of the communist manifesto of 1847. 
ut it was not long before the revolutionary socialism 
which underlay the movement gained the upper hand. 
This found strongest expression in the address drawn 
up by Marx in 1871 after the suppression of the com- 
mune, and entitled The Civil War in France. The 
Tnternational was not responsible for the revolt of the 
commune, which was a rising for the autonomy of 
Paris, supported chiefly by the lower classes. It was 
a protest against excessive centralization raised by the 
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democracy of Paris, which has always been far in 

advance of the provinces, and which found itself in | 
possession of arms after the siege of the town by the’ 
Germans. But, while it was prominently an assertion 

of local autonomy, it was also a revolt against the econ- 

omic oppression of the moneyed classes, and thus con- 

tained within it strong socialistic tendencies. The 

socialists properly so called were only a small minority. 

In this address, however, Marx and his associates made | 
themselves morally solidaire with the commune. They 

saw in it a great rising against the existing conditions 

of the Parisian proletariat, which only partially saw the 

way of deliverance, but was tired of oppression and 

full of just indignation against the tyrannous upper 

classes, that controlled the central government of 

France. ‘This address, if it tended to increase the 

prestige of the International, greatly reduced its real 

influence. Its last meeting as controlled by Marx took 

place at The Hague in 1872. The chief himself was | 
present, and succeeded in casting out the anarchist | 
following of Bakunin; but it was the expiring effort. | 
See INTERNATIONAL. 

This loss of influence by Marx was in the meantime 
more than compensated by his success in 


Ey A gaining control over the social democracy 
mocracy. Of Germany. Of the workmen’s unions: 


which had grown so rapidly in Germany in 
the years following 1860, and which had first been 
patronized by the Progressist party, some had attached | 
themselves to the national socialism of Lassalle, but 
many held aloof from that movement, and under the 
influence of Liebknecht and Bebel were gradually 
drawn over to the views of Marx. At Lassalle’s| 
death in 1864 his “‘ general workingmen’s union of | 
Germany’’ numbered only 4610 members. After - 
losing its founder the union had a changeful and | 
somewhat precarious career for a time; and it was 
only under the presidency of Von Schweitzer, which 
lasted for four years (1867-1871), that it began moder- 
ately to flourish. In the meantime the adverse party 
also made considerable progress. The confederation | 
of German unions, which was founded in 1863, de- 
clared in 1865 for universal suffrage, pronounced 


against the Schulze-Delitzsch schemes in 1866, and in| 


the congress at Nuremberg of 1868 by a large majority 
declared their adhesion to the International. In a 
great congress at Hisenach in 1869 they founded the 
‘social democratic workingmen’s party,’’ and in the 
same year sent representatives to the International 
congress at Basel. Great efforts were made for a 
fusion of the Hisenach and the Lassalle party, and 
this was effected in a congress at Gotha (May, 1875). 
At this congress 25,000 regular members were repre- 
sented, of whom 9000 belonged to the Marx party and 
15,000 to that of Lassalle. The united body assumed 
the name of the ‘‘socialistic workingmen’s party of 
Germany,’’ and drew up a programme, which, as the 
most important manifesto hitherto published by any 
socialist body, deserves to be given entire. 


I. Labor is the source of all wealth and all culture, and 


Pid- as useful work in general is possible only 
gramme through society, so to society—that is, to all| 
of social- its members—belongs the entire product of 
istic work- labor by an equal right, to each one according 
a to his reasonable wants,—all being bound to 


work, 

In the existing society the instruments of labor are a 
monopoly of the capitalist class ; the subjection of the work- | 
ing class thus arising is the cause of misery and servitude 
in every form. ; 

The emancipation of the working class demands the 
transformation of the instruments of labor into the com- 
mon property of society and the co-operative control of 
the total labor, with application of the product of labor’ 
to the common good, and just distribution of the same, 

The emancipation of labor must be the work of the labor- | 
ing class, in contrast to which all other classes are only a 
reactionary mass. 


socialist voters. In the last report 
Il. Proceeding from these principles, the socialistic work- | 
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establishment of the free state and the socialistic society, 
to destroy the iron law of wages by abolishing the system 
of wage-labor, to put a term to exploitation in every form, 
to remove all social and political inequality. 

The socialistic working-men’s party of Germany, though 
working first of all within the national limits, is conscious 
of the international character of the labor movement, and 
resolved to fulfil all duties which this imposes on the 
workmen, in order to realize the universal brotherhood of 
men, 

In order to prepare the way for the solution of the social 
question, the socialistic working-men’s party of Germany 
demands the establishment of socialistic productive asso- 
ciations with state help under the democratic control of the 
laboring people. The productive associations are to be 
founded on such a scale both for industry and agricuiture 
that out of them may develop the socialistic organization 
of the total labor. 

The socialistic working-men’s party demands as bases of 
the state—(1) universal, equal, and direct right of electing 
and voting, with secret and obligatory voting, of all citi- 
zens from twenty years of age for all elections and deliber- 
ations in the state and local bodies; the day of election or 
voting must be on a Sunday or holiday; (2) direct legislation 
by the people; questions of war and peace to be decided by 
the people; (3) universal military duty; a people’s army 
in place of the standing armies; (4) abolition of all excep- 
tional laws, especially as regards the press, unions, and 
meetings, and generally of all laws which restrict freedom 
of thought and inquiry; (5) administration of justice by 
the people; free justice; (6) universal and equal education 
by the state; compulsory education; free education in all 
public places of instruction; religion declared to be a pri- 
vate concern. 

Within the existing society the socialistic working-men’s 
party of Germany demands—(1) greatest possible extension 
of political rights and liberties in the sense of the above 
demands; (2) a single progressive income-tax for state and 
local purposes, instead of the existing taxes, and especially 
of the indirect taxes that oppress the people; (3) unre- 
stricted right of combination; (4) a normal working-day 
corresponding to the needs of society; prohibition of Sun- 
day labor; (5) prohibition of labor of children, and of all 


| women’s work injurious to health and morality; (6) laws 


for the protection of the life and health of workmen; sani- 
tary control of workmen’s dwellings; inspection of mines, 
of factories, workshops, and house-labor, by officials chosen 
by the workmen; an effective employers’ liability Act; 
(7) regulation of prison labor; (8) workmen’s funds to be 
under the entire control of the workmen. 


By this time the socialism of Germany began to be 
a power, which was calculated to excite grave alarm 
among the ruling classes. The social democrats had 
returned five members to the North German diet in 
1867. For the German diet in 1871 they had counted 
only 120,000 votes, and returned two members ; but 
in 1877 they had returned twelve members and polled 
nearly half a million. In Berlin the socialist voting 
strength had risen from 6695 in 1871 to 57,511 in 
1878,—an increase which was all the move remarkable 
that Lassalle could hardly obtain a hearing in the capi- 
tal when he commenced his career. A much more 
significant feature of the movement was the admirable 
state of organization to which the socialist propaganda 
had attained. A large number of skilful, intelligent, 
and energetic agitators spread their doctrines through- 
out Germany; a whole machinery of newspapers, 
pamphlets, treatises, social gatherings, and even alma- 
nacs diffused the new creed. In all the centres 
of population, in Berlin, Hamburg, and the industrial 
towns in Saxony and on the Rhine, the socialists were 
rapidly tending to become the strongest party. The 
(Yovernment accordingly intervened with exceptional 
legislation, which in 1878 was carried during the ex- 
citement occasioned by the attempts on the em 's 
life of Hédel and Nobeling, These exce Saal laws, 


though administered with great rigor, have not by 
any means succeeded in areal the pro. the 
movement, as at the election to the Reich 


the socialists polled about 600,000 votes a 
twenty-four members. Berlin alone co 
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The participation of the Catholic Church of Ger- | 


Catholic ‘Many in the social question dates from the 
socialism yeriod of the Lassalle agitation. In 1863 
ay YSllinger recommended that the church 


’ should intervene in the movement, and 
Bishop von Ketteler of Mainz lost no time in express- 
ing sympathy with Lassalle. In a treatise entitled 
Die Arbeiterfrage und das Christenthum (1864) Ket-| 
teler criticises the liberalism of the Manchester school 
in substantially the same terms as Lassalle, and rec- | 
ommends the voluntary formation of productive asso- | 
ciations with capital supplied by the faithful. In 1868 
the Catholic socialism of Germany took a more practi- 
eal form: it started an organ of its own and began to 
organize unions for the elevation of the working men. | 
The principles of the movement have been with some | 
precision expounded by Canon Moufang in an electoral | 
address at Mainz (1871) and by the writers in their 
organ. Ali agree in condemning the principles of 
liberalism, especially in its economic aspects, as de- 
structive of society and pernicious to the working-man, 
who, under the pretence of freedom, is exposed to all 
the precariousness and anarchy of competition and 
sacrificed to the iron law of wages. Self-help as prac- 
ticed in the Schulze-Delitzsch schemes is also considered 
to be no sure way of deliverance. This general remedy | 
is union on Catholic principles, especially the formation 
of trade guilds suited to modern exigencies, which 
some of their leaders would make a compulsory meas- 
ure enforced by the state. The views of Moufang, 
which are most definite, may be thus summarized: 
legal protection for the workers, especially as regards 
hours of labor, wages, the labor of women and chil- 
dren, sanitation ; subventions for workmen’s produc- 
tive associations ; lightening of taxes on labor; con- 
trol of the moneyed and speculating interests. In the 
organization of unions the success of Catholic social- 
ism has been great; and the social democrats admit 
they can make no progress in Catholic districts 
where the church has developed its social activity. 
The socialist activity of the Protestant Church of 
Germany dates from 1878. The most im- 
portant literary product of the movement 
is a work by Pastor Todt entitled Der radi- 
deutsche Socialismus und die christliche Gesell- 
In this work ‘Todt condemns the economics of 
ism as unchristian, and seeks to show that the 
of liberty, equality, and fraternity are entirely 
ural, as are also the socialist demands for the 
ion of private property and the wage system, 
the laborer should have the full produce of his 
or, and that labor should be associated. The chief 
vader of the movement is the court preacher Stocker, 
ead alsé of the anti-Semitic agitation, which is 
y traceable to economic causes. Sticker founded 
associations,—a central union for social reform, con- 
x of members of the middle classes interested in 


hampered by the anti-socialist law of 1878. 

Little can here be said of the state socialism of Bis- 
marck,—a very recent movement, which 
has not yet had time to pass into history. 
Its leading principles were announced in an 
ial message to the Reichstag in November, 1881. 
he repressive measures necessary to restrain 
sses of the social democracy, the emperor de- 
that the healing of social evils was to be sought 


spent the rest of his life in exile in western 


n 
e€ measures for the good of the working man. 
sures proposed were for the insurance of the 
n against accident, sickness, old age, and ina- 
) work by arrangements under state control. 
ing of the right ways and means for this 
ote of the working man is a difficult task, 

ne of the highest that concern every society 
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standing on the ethical foundations of the Christian 
national life.’’ The message then proceeds to speak 
of measures for ‘‘organizing the life of the nels in 
the form of corporative associations under the protec- 
tion and furtherance of the state,’’—a clause which 
might be taken as an admission of the collectivist 
yrinciple. As yet the imperial programme has only 
as partially realized. It will be obvious that such 
measures can be rightly appreciated only with refer- 
ence to the general theory and practice of Prussian 
government. 

The acknowledged father of anarchism is Prowup- 
HON (q.v.); but the doctrine owes its de- 
velopment chiefly to Russian thinkers 
who had been trained in the Hegelian 
left. The great apostle of the system in its advanced 
and most characteristic stage was Michael Bakunin. 
Bakunin was sprung from the highest Russian aristoc- 


Anarchism of 
Bakunin, 


/racy, and was born at Torshok, in the government of 
; ; 
| Tver, in 1814. 


Leaving the army, in which he served 
for some time, he visited western Europe, chiefly 
Paris, where he met. George Sand and Proudhon in 
1847. For his share in the German disturbances of 
1849 he was imprisoned in Russia for several years 
and then sent to Siberia, from which he escaped, and 
Europe, 
principally in Switzerland. In 1869 he founded the 
Social Democratic Alliance, which, however, dissolved 
in the same year and entered the International. In 
1870 he attempted a rising at Lyons on the principles 
afterwards exemplified by the Pariscommune. At The 
Hague congress of the International in 1872 he was 
outvoted and expelled by the Marx party. Bakunin’s 
activity was most remarkable as an agitator. The in- 
ternational socialism of the Romance countries, espe- 
cially that of Spain and Italy, has been largely moulded 
by him. He died at Bern in 1876. Nothing can be 
clearer or more frank and comprehensive in its de- 
structiveness than the socialism of Bakunin. It is 
revolutionary socialism based on materialism and aim- 
ing at the destruction of external authority by every 
available means. He rejects all the ideal systems in 
every name and shape, from the idea of God down- 
wards; and he rejects every form of external anthor- 
ity, whether emanating from the will of a sovereign 
or from universal suffrage. ‘‘ The liberty of man,” 
he says in his Dieu et L’ Etat, ‘‘ consists solely in this, 
that he obey the laws of nature, because he has him- 
self recognized them as such, and not because they 
have been imposed upon him externally by any foreign 
will whatsoever, human or divine, collective or indi- 
vidual.’’ In this way will the whole problem of free- 
dom be solved ; that natural laws be ascertained by 
scientific discovery, and the knowledge of them be 
universally diffused among the masses. Natural laws 
being thus recognized by every man for himself, he 
cannot but obey them, for they are the laws also of his 
own nature; and the need for political organization, 
administration, and legislation will at once disappear. 
Nor will he admit of any privileged position or class, for 
‘it is the peculiarity of privilege and of every privi- 
leged position to kill the intellect and heart of man, The 
privileged man, whether he be privileged politically or 
economically, is a man depraved in intellect and heart.” 
‘Tn a word, we object to all legislation, all authority, 
and all influence, prixilened, patented, official, and 
legal, even when it has proceeded from universal suf- 
frage, convinced that it must always turn to the profit 
of a dominating and exploiting minority, against the 
interests of the immense majority enslaved.” The 
anarchy of Bakunin is therefore essentially the same 
as that of Proudhon, but expressed without ies 
and with a destructive revolutionary energy which has 
seldom been equalled in history. What they both 
contemplate is a condition of human pon eae 
and self-control in which the individual shall be a law 
to himself, and in which all external authority shall 
be abolished as a despotic interference with personal 
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and philosophy look forward as the goal of man, not 
as one, however, which can be forthwith reached 
through the wholesale destruction of the present 
framework of society, but through a long process of 
ethical and social improvement. The error of the 
anarchists consists in their impatient insistence on 
this proclamation of absolute freedom in the present 
debased condition of the great mass of the people in 
every class. They insist on taking the last step in 
social development before they have quite taken the 
first. The other leading principles of anarchism will 
be best understood from the following extracts taken | 
from the programme of the International Social Demo- 
cratic Alliance. The Alliance demands above all things 
the definitive and complete abolition of classes, and 
political, economic, and social equality of individuals | 
and sexes, and abolition of inheritance, so that in the | 
future every man may enjoy a like share in the pro- 
duce of labor; that land and soil, instruments of 
labor, and all other capital, becoming the common 
property of the whole society, may be used only by 
the workers, that is by associations of cultivators and 
industrialists. It looks forward to the final solution of 
the social question through the universal and inter- 
national solidarity of the workers of all countries, and 
condemns every policy grounded on so-called patriotism 
and national jealousy. It demands the universal fede- 
ration of all local associations through the principle of 
freedom. Bakunin’s methods of realizing his revolu- 
tionary programme are not less frank and destructive 
than his principles. The revolutionist, as he would 
recommend him to be, is a consecrated man, who will 
allow no private interests or feelings, and no scruples 
of religion, patriotism, or morality, to turn him aside 
from his mission, the aim of which is by all available 
means to overturn the existing society. His work is 
merciless and universal destruction. The future or- 
ganization will doubtless proceed out of the move- 
ment and life of the people, but it is the concern of 
coming generations. In the meantime all that Baku- 
nin enables us to see as promise of future reconstruc- 
tion is the free federation of free associations.—asso- 
ciations of which we find the type in the Russian 
commune. 

Bakunin, as we have seen, has had great influence | 
on the socialism of the Romance countries. The im- 
portant risings in Spain in 1873 were due to his ac- | 
tivity ; and the socialism of Italy has been largely in- | 
spired by him. In those countries, as well 
as in France and French Switzerland, an-_ 
archist doctrines of the same general type 
as that of Bakunin are still in vogue, and are advo-_ 
cated by men of mark in literature and science like. 
Kropotkine and Elisée Reclus. The views of the pro- 
paganda which they represent were most clearly and 
distinetly brought out during the great anarchist trial | 
at Lyons in 1883. What they aim at is the most! 
absolute freedom, the most complete satisfaction of | 
human wants, without other limit than the impossi- | 
bilities of nature and the wants of their neighbors | 
equally worthy of respect. They object to all au- 
thority and all government on principle, and in all | 
human relations would in place of legal and adminis- 
trative control substitute free contract, perpetually | 
subject to revision and cancelment. But, as no free- 
dom is possible in a society where capital is monopo- | 
lized by a diminishing minority, they believe that 
capital, the common inheritance of humanity, since 
it 1s the fruit of the co-operation of past and present 
generations, ought to be at the disposal of all, so that. 
no man be excluded from it, and no man seize part of 
it to the detriment of the rest. ‘In a word, they wish | 
equality, equality of fact, as corollary or rather as pri- 
mordial condition of freedom. From each one accord- | 
ing to his faculties; to each one according to his 
needs. They demand bread for all, science for all, 
work for all; for all, too, independence and justice. 


French 
anarchism, 


/country whose civilization is most recent. 


tradition and authority. 


| position and merciless repression from the 
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Kven a government based on universal suffrage gives 
them no scope for effective action in the deliverance 


of the poor, as they maintain that of the eight mil- 


lion electors of France only some half a million are in 
a position to give a free vote. In such a state of 
affairs, and in view of the continued misery and degra- 
dation of the proletariat, they proclaim the sacred 
right of insurrection as the ultima ratio servorum, 

It is an interesting fact that socialism has taken its 
most aggressive form in that European 
a Russian 
The revolutionary opinions of Russia are (oa 


not the growth of the soil, and are not the natural 
and normal outcome of its own social development : 
they have been imported from abroad. Falling on 
youthful and enthusiastic temperaments which had 
not previously been inoculated with the principle of 
innovation, the new ideas have broken forth with an 
irrepressible and uncompromising vigor which has 
astonished the older nations of Europe. Another 
peculiarity of the situation is that the Government is 
an autocracy served or controlled by a camarilla largely 
foreign both in origin and sympathy. In this ease, 
then, we have a revolutionary party inspired by the 
socialism of western Europe fighting against a Govern- 
ment which is also in many ways an exotic and is not 
rooted in the mass of the people. The chief support 
of the Government is to be found in the reverence of 
the peasantry for the person and office of the ezar, 
while the nihilists look upon the communal institu- 
tions of the country as their great ground of hope. 
Considered as a national movement, three distinct 
stages are recognized in the phenomena called Russian 
nihilism. | In its first stage it was a speculative and 
anti-religious tendency, destructive of all orthodox 
It was the spirit of the 
Hegelian left frankly accepting the materialism of 
Biichner and Moleschott as the final deliverance of 
philosophy; and the time was the early years of 
Alexander II., when the old despotie restraints were- 
so largely removed—a period of reform and innova- 
tion and comparative freedom. In a country where 
religion had little influence among the educated 
classes, and where philosophy was not a slow and 
gradual growth of the native mind, but a fashion 
Imported from abroad, the most destructive material- 
ism found an easy conquest. It was the prevalent. 
form among the advanced thinkers; it was clear, 
simple, and thorough; and it suited well the anti-re- 
ligious mood of the time. By the side of this nega- 
tive speculation, however, the Russian youth became 
aware of a new creed, destructive also in its begin- 
nings, but full of the positive promise of future re- 
construction and regeneration,—socialism. Here they 
saw the struggle of the proletariat, so terribly con- 
spicuous in the Paris commune, which attracted uni- 
versal attention in 1871, a proletariat represented in 
Russia by a nation of peasantry sunk in immemorial 
ignorance and wretchedness. At this period hundreds. 
of young Russians of both sexes were studying in 
western Europe, especially in Switzerland. In 1873 
they were by an imperial ukaze recalled home, but 
they carried the new ideas with them. The period 
of speculation was succeeded by a period of socialist 
propaganda, which naturally met with implacable op- 
Govern- 
ment. As they received no merey, the nihilists de- 
termined to show none; and in 1878 began the terrible 
duel of the Russian revolutionists against the autocrac 
and its servants, which culminated in the violent deat 
of Alexander II. in 1881. 

How far we are to regard the revolutionary move- 
ment of Russia as cognate in principle with anarchism 
is not easy to determine. In despotic countri here 
constitutional reform and opposition to goy ent 
are not tolerated, resolute innovators are 1 


driven to secret conspiracy and to violent action. 


What distinguishes the Russian revolutionary party 
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from other movements of a like nature is the intensity 
of the enthusiastic devotion and self-sacrifice with 
which they have braved death, imprisonment, exile, 


and privation in every form and the calculating skill | 


with which they have called the resources of modern 
chemistry to their aid. There is no doubt that the 
doctrines of men like Bakunin have had great influ- 


ence on Russian socialism; but so have the writings | 


of Marx, as also of J. S. Mill and other advanced 
thinkers, who have no connection with anarchism. It 
is certain that the leaders of the revolutionary party 
resorted to violent measures only after their peaceful 
propaganda was being ruthlessly suppressed. With 
regard to political reform many of their leaders have 
declared that they would be satisfied with constitu- 
tionalism. In the address sent to the emperor Alex- 
ander III. after the death of his father in March, 
1881, the executive committee of the revolutionary 
party offered to submit unconditionally to a national 
assembly duly elected by the people. In this recogni- 
tion of constitutionalism, as ell as in the strongly 
centralized organization of their executive, the Rus- 
sian revolutionary party are essentially at variance 
with anarchism. In economics they advocate a thor- 
oughgoing collectivism. 

We have now given a brief outline of the various 
forms of socialism as they have historically 


Classifi- 
eationof appeared. It may be useful to group them 
sobenis of as accurately and clearly as possible. (1) 


Experiments in socialism conducted by 
rivate initiative, as carried on in the schools of Saint- 
imon, Fourier, and Owen; not that they objected to 
state help, but that, in point of fact, their efforts were 
conducted by private means. (2) Productive associa- 
tions with state help: the programme of economic 
_ change favored by Louis Blane and Lassalle. (3) The 
- Marx school of socialism, scientific and revolutionary, 
beyond all comparison the most important and most 
influential of all forms of socialism. (4) Anarchism. 
_ (5) Nihilism. (6) Christian socialism; inasmuch as 
the various phases of Christian socialism condemn the 
rinciple of competition as operating in modern _ in- 

_ dustry, and favor the organization of labor on united 
_ principles, and especially of productive associations 
with a common capital and an equitable*system of 
distribution, they must be aieanden as true forms of 
socialism. (7) To these should be added the specu- 
lative socialism of which Rodbertus is the most re- 
_ markable example; recognizing the fundamental evils 
of the present system and agreeing with the Marx 
‘school in holding that socialism is the next stage in 
social evolution, Rodbertus believed that the period 
of its realization is so remote that any decidedly 
yractical effort towards that end is inapplicable; hence 
He teonld only recommend transitional remedial 
measures, which will at least cireumscribe the mis- 
chief inherent in the present economic order and also 
pave the way towards a better state. (8) And last of 
all may be added the various forms of state socialism, 

ich are all examples of state action on behalf of the 
or, especially of the use of the public resources for 
 aplap The word ‘‘socialism’’ is very fre- 
'y 


t 


used in this sense. As the continued use of 
the word in such a way is almost a certainty, this phase 
f the subject must be recognized here. It may be 
eribed as socialistic inasmuch as it fully admits the 
sponsibility of society for all its members; but in 
respects its tendencies are opposed to true 
. It isa vague movement which has not yet 
me to take shape, and cannot be discussed here. 
ialism of the chair’’ has already been discussed 
PoiticaAL Economy, vol. xix. p. 397. 
2 above classification can of course pretend only 
rough and general one. The various heads of 
sification are not exclusive. The first variety 
ly an historical interest. The American com- 
s (discussed under ComMuNIsM) are really 
f the old crude communism. uctive asso- 


j 
| 
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ciations with state help stand on the Gotha programme 
of the social democrats of Germany. They are ree- 
ommended by Christian socialists, both Catholic and 
Protestant, and they form an important item in the 
rogramme of the ‘knights of hes ” of America. 
The resemblance in type between the ‘‘ community ”’ 
of Owen, the phalange of Fourier, the mir or com- 
mune of Russia, and the free commune of Bakunin is 
apparent. It is the social unit as determined by 
eae economie, local, and historical conditions, and 
in socialism naturally becomes the point of departure 
for a new construction of society. It will have been 
noted that most of the important phases of socialism 
have been and are international in sympathy and ac- 
tivity. The Marx socialism is spreading in nearly 
every country of the civilized world, the doctrine 
being diffused by energetic agitators, and not seldom 
by men of philosophic and literary culture. In late 
years this is true both of France and England. It is 
well known how active anarchism has been. The 
Christian socialist movement is more or less operative 
in Belgium, France, Germany, Austria, and to some 
extentin England. 

In this article our aim has been to give an exposi- 
tory and historical account of the various phases of 
socialism. It is impossible even to refer to all the 
different questions suggested in our sketch; and to 
discuss the relations of antagonism and _ affinity 
between socialism and the prevailing social and econ- 
omic ideas and institutions would require along and 
elaborate treatise. In the course of the article many 
obvious points of relationship, and particularly of 
contrast, between socialism and political economy 
have presented themselves. All that we can now do 
is to emphasize a few of the more important of these. 
The scope of the current political economy of Great 
Britain may be broadly defined as follows: given the 
existing arrangements with regard to land, 


; ; Relation 
capital, and labor, to determine the to political 
economic phenomena and the economiclaws “economy, 


that will prevail under a system of free in- 
dividual competition. As we have abundantly seen, 
socialism is diametrically opposed to the permanent 
continuance of these arrangements. It looks forward 
to the time when the present system of individual 
property in land and capital served by wage-labor will 
pass away, and when free competition on that basis 
will cease with the system of which it is a part. It 
regards the present economic order with the laws and 
conditions peculiar to it as a passing phase in the his- 
toric evolution of mankind, with no greater claim to 
ermanence or finality than other historic eras which 
fate had their day. What enlightened socialism 
above all demands is that an unprejudiced science 
should endeavor to distinguish between such economic 
laws as are permanently grounded in the nature of 
man and his environment and such as have their va- 
lidity only in the existing economic order, between 
such as are enduringly founded on nature and such as 
are only the accidents or temporary manifestations of 
a changing civilization. Socialists appeal to history 
to prove that what the orthodox economy considered 
the natural and normal order of things, with its dis- 
tribution of wealth under the three categories of rent, 
rofit, and wages, is really an exceptional phenomenon 
limited both in extent and duration. It is therefore 
an obvious error to speak of socialism as roundly con- 
troverting economic law. It is no business of social- 
ism to controvert a law grounded in nature, such as 
the physiological basis of the law of population ; but 
it denies the applicability of the Malthusian precept 
under the present condition, when wealth is super- 
abundant, but badly distributed tle causes for 
which neither nature nor science, but human selfish- 
ness and ignorance are responsible. Nor does it lie in 
the principles of socialism to question the validity of 
those special economie laws that hold good under the 
present economic order. Some of these, such as the 
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iron law of wages, socialism is disposed rather to ac- 
centuate unduly asa necessity of the present system. 
It is the aim of socialism to abolish the conditions 
under which such laws have their validity. Socialists 
object to the present economic order because of the 
necessity of results which are opposed to human well- 
being. They object entirely to the existing order with 
its distribution of the produce of labor into the three 
categories of rent, profit, and wages, because on it are 
founded class distinctions, with the consequent antago- 
nism of classes, and the subjection and degradation of 
the lower classes,—holding that economic subjection 
involves all other forms of subjection and degradation. 
In short, scientific socialism as represented by Marx 
and Friedrich Engels appeals against the existing eco- 
nomic order, of which the orthodox political economy 
is an exposition and for which it is so frequently 
an apology, to the higher laws and principles of so- 
cial evolution as determined by the nature of man in 
relation to the environment in which he lives and 
develops. 

There is no space here to trace historically the in- 
fluence of political economy in the genesis of socialism, 
nor that of socialism on the recent political economy. 
It has naturally been the tendency of socialism to em- 
phasize the idea of the worth and significance of labor, 
so prominent in the school of Adam Smith. This was 
one of the most valuable features of the Saint-Simon 
school, otherwise so much disfigured with utopianism 
and extravagance. As we have seen, the socialism of 
Marx is in some of its most important aspects a devel- 
opment of Ricardian principles. Turning to the in- 
fluence of socialism on political economists, we need but 
refer to that Pecintictl by French socialism on J. 8S. 
Mill, as described in his Autobiography. The eco- 
nomics of Germany has for the last fifteen years been 
most powerfully affected by the theories of Lassalle, 
Marx, and latterly also of Rodbertus. The causes 
which have produced socialism have also affected eco- 
nomics; but a large part of the change is due directly 
to the teaching of the socialists, especially of Marx, 
whose great work is recognized as of the first impor- 
tance. Without commanding assent to its leading 
conclusions, socialism has given a new direction to 
most of the recent Continental research in political 
economy. The German ‘‘ socialism of the chair,” the 
influence of which is by no means confined to the coun- 
try that produced it, is sufficient evidence of this. 

As we have already seen, Marx and his school ac- 

cept in the completest form the doctrine of 


Briain evolution, which they learned first in Hegel, 
wintkth. but finally hold as taught by Darwin; and, 


in common with most socialists, from Saint- 
Simon downwards, they recognize three stages in the 
economic development of society,—slavery, serfdom, 
and wage-labor,—which last they believe will be dis- 
placed by an era of associated labor with a collective 
capital. But how, it is asked, does this theory of 
socialism as the next goal of society consist with the 
Darwinian doctrine of the struggle for existence and 
the survival of the fittest? Is not competition, this 
béte noire of the socialists, simply the social and 
economic form of the struggle for existence? Is not 
competition, therefore, the very condition of social 
progress? Is not socialism, therefore, inconsistent 
with progress? The question suggested is a large and 
complicated one, to which we cannot here pretend to 
give an exhaustive or determinate answer, but can 
only indicate some of the main lines of discussion. 
(1) In all periods of human development, and es- 
pecially in its higher stages, progress consists most 
essentially in a growing social and ethical virtue and 
in the cultivation of the beautiful both in sentiment 
and art. With such an enlarging ideal of rogress, 
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for existence has always been modified by social and 
ethical conditions. If it is to continue, as it will in 
various forms, it should be carried on under higher 
conditions, suitable to a higher and less animal stage 
in the evolution of man. (2) Human progress has 
undoubtedly been attained through struggle, especially 
through the struggle for existence; but the struggle 
has essentially been one of men united in society, of 
tribe against tribe, of city against city, of nation 
against nation, and race against race. Thus it is easy 
to exaggerate unduly the importance of the struggle 
of the individual man. History has only too often 
seen the abnormal development of private selfishness, 
so overgrown as to weaken, and finally dissolve and 
overthrow, the society in which it acted, thereby ac- 
complishing its own destruction. This is indeed the 
open secret of the ruin of most of the communities 
that have existed. In short, a happy and healthy in- 
dividual development can be secured only through its 
due subordination to social virtue and the general 
welfare. Human progress has been by strong societies 
with a well-developed social and public virtue. The 
excessive development of ‘individualism’? within a 
society has been its weakness and ruin. (3) While 
emphasizing the extreme importance of the hereditary 
principle, especially as connected with the fundamen - 
tal institution of the family, we should also recognize 
its tendency to abuse in perpetuating the enormous 
inequalities of property and condition, many of which 
originated in a less perfect system of society. The 
hereditary principle has inthe greatly contributed to 
the solidity and continuity of the social order ; but it 
also gives an exceptional advantage in the struggle for 
existence to the privileged few. In this point, there- 
fore, the present system does not best fulfil the re- 
quirements of the evolution theory as applied to 
society. The struggle is not one of merit. It is fre- 
quently one of merit against hereditary privilege ; not 
seldom it is one of privilege against privilege without 
regard to merit at all. (4) In considering the possi- 
bilities of human progress afforded by fhe present 
system of society in the light of the evolution theory, 
it is impossible to ignore the fact that the continuance 
of the race depends most on the less fit members of 
society, on'the lower strata, which are thriftless, the 
worst fed, and worst educated. While the classes 
which are most intelligent and endowed with self-con- 
trol abstain from marriage or defer it, those who have 
the lowest_organization marry early and have large 
families. Even to perpetuate disease and deformity 
is not considered wrong. It may be that prohibitory 
and restrictive laws, even if passed, would prove in- 
operative and ineffectual in restraining so many hasty 
and ill-considered unions that only serve to multiply 
misery and disease ; but it is surely excusable at least 
to inquire whether this abuse of freedom could not 
be curtailed by strengthening the social union and in- 
creasing the pressure of the enlightenment and moral 
sense of the community. (5) Above all, as the ten- 
dency of the present order is to give the victory to 
cheapness, it may be asked whether competition—the 
economic form of the struggle for existence—is really 
such a sure and potent element of progress, unless 
most powerfully counteracted by other principles? In 
short, history is the resultant of many complex forces, 
and it is easy to push too far the formule of any sys- 
tem. It is out of the balance and harmony of many 
principles, of which the struggle for existence is but 
one, that human progress can proceed. (6) The main 
point is that in social evolution the widest phase of 
the struggle for existence is between forms of social 
organization. Hence the great question as regards 
socialism is whether it is the fittest form of social 
organization for the time coming? Is it 


how harmonize a system of competition like the to carry forward and develop in wider and more ade- 


present, by which millions in every great European 
country are effectively deprived of the means of de- 


quate form the progressive life of the future? 
While many socialists have announced lax views re- 


velopment, and even of bare livelihood? The struggle garding marriage and the family, it cannot in view of 


a J 


popular misunderstanding be sufficiently emphasized 
that the essence of socialism is an economic 


Meeriexe change. It enunciates no special doctrine 
family. on the relation of the sexes. In common 


with other social reformers, socialists gen- 
erally advocate the equality of the sexes and the 
emancipation of women ; they object to the mercenary 
element so common in marriage; and they abhor 
prostitution as one of the worst and vilest of existing 
evils, believing, moreover, that it is a necessary result 
of the present distinction of classes and of the un- 
equal distribution of wealth. The views of the anar- 
chists have already been noted. In the Marx school 
there is a tendency to denounce the legally binding 
contract in marriage. But such views all belong to 
the accidents of socialism. 

So with regard to religion. Socialism has been and 
Religion. still is very frequently associated with irreli- 
to Continental liberalism, and partly for a like reason : 
the absolute Governments of the Continent have taken 
the existing forms of religion into their service and 
have repressed religious freedom. On religion as on 
marriage socialism has no special teaching. While 
the anarchists of the school of Bakunin would over- 
turn all forms of religion and reject the idea of God, 
the social democrats of Germany in their Gotha pro- 
gramme of 1875 declare religion to be a private con- 
cern. As we have seen, Christian socialism is a con- 
siderable force in many European countries; and in 
many of the other schools, especially that of Louis 
Blane, the kinship and even identity of ethical spirit 
with that of Christianity are unmistakable. 

In their revolutionary impatience the anarchists 

have avowed their hostility to all the exist- 


P oat ing political forms except the free com- 
politics. mune, which alone will be left standing 


amid the general wreck they contemplate. 
_ The Marx school, as represented by its ablest living 
exponent, Friedrich Engels, also look forward to a 

riod in the evolution of society when the state will 
ecome superfluous, and, having no longer any func- 
tion to perform, will die away. The state they regard 
as an exploiting institution, an organization of the 

ruling classes for retaining the workers in economic 
_ subjection. The International was an attempt to 

supersede the exploiting states by a combination of 
_ the workers of all countries without distinction of 
ereed, color, or nationality. When the workers in the 
name of the whole society seize political power and 
take over the control of production, the rule of classes, 
their conflicts and the excesses of the struggle for ex- 
istence among them, will cease. Instead of a govern- 
ment over persons we shall have an administration of 
things and the control of productive processes. D 
viously the Marx school reserve the realization of this 
idea till the evolution of society has prepared the way 
for it. In the conduct of the International they in- 
“sis on a ay ang centralized form of organization 
as against the free federalism and the rejection of all 
_xmpeed maintained by Bakunin and his followers. 
‘This opposition between centralization and federalism 
does not concern us here ; it is a question common to 
theoretical and practical politics. It is necessary, how- 
ever, to say a word about the opposition between the 
yational tendency of the Lassalle school and the inter- 
nal socialism of Marx. As we have seen, a com- 
ise was effected in the Gotha programme of 
in which the importance of the nation as an 
form of human society is amply recognized. 
estion is still discussed in the organs of the 
democrats: but the international tendency is 
the prevalent one. ‘* Want of patriotism ”’ 
of the current epithets of reproach cast at them. 
eedless to point out that as most new movements 
rtance have been revolutionary, so also have 
- good or evil been international. In becoming 
tional the labor movement has only followed 
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gionand atheism. The same remark applies | 
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the example set by commerce, finance, diplomacy, 
religion, philosophy, art, music. 

We have now reviewed the most important aspects 
of the socialistic movement. As we have 
seen, socialism is a new form of social or- 
ganization, based on a fundamental change 
in the economic order of society. Socialists believe 
that the present economic order, in which industry is 
carried on by private competitive capital, must and 
ought to pass away, and that the normal economic 
order of the future will be one with collective means 
of production and associated labor working for the 
general good. This principle of socialism is cardinal 
and fundamental. All the other theories so often con- 
nected with it and so important in relation to religion, 
philosophy, marriage, patriotism, etc., are with regard 
to socialism non-essential. Questions of method, 
though supremely important, must also be distin- 
guished from the essential principle. At the same 
time it will be seen that an economic change, such as 
that contemplated in socialism, would most powerfully 
affect every other department of human life. Social- 
,ism, in short, means that in industry, in the economic 
arrangements of society, the collective or co-operative 
principle shall become normal or universal, that all 
who are able should contribute to the service of society, 

and that all should share in the fruits of the associated 
labor according to some good and equitable principle. 
In such a condition of things the noblest field for am- 
bition will be in the service of society,—an ideal which 
‘is already partially realized in the democratic state. 
| It is in this fundamental sense that J. 8S. Mill declared 
himself a socialist.! It is in this sense also that Albert 
Schiiffle, one of the first living authorities on econo- 
mies and sociology, has, after long years of study of 
the subject, come to the conclusion that ‘‘ the future 
belongs to the purified socialism.’’* 

Scientific socialists strongly msist that this economic 
order of the future cannot be realized by utopian 
schemes or arbitrary legislation or mere revolutionary 
disturbance. If it come at all, it must come as the 
consummation of the dominant tendencies of modern 
social development; it must be realized under the 
conditions prescribed by our nature and environment. 
In discussing the doctrines of Marx we stated that the 
central point of the question was this—do the strong- 
est forces of the social development of our time really 
tend towards the superseding of the present economic 
order and towards the establishment of a new and wider 
order based on collective capital and associated labor ? 
Socialists maintain that they do, and that there is at 
present going forward a double process of dissolution 
and reconstruction,—the dissolution of individualism 
with a constructive tendency towards collectivism. 
From the socialist point of view the following may be 
signalized as indicative of such a process. (1) The 
tendency towards economic anarchy already explained 
in treating of Marx’s views. Over the whole indus- 
trial world we see great crises succeeding each other, 
resulting in stagnation and depression which now 
threaten to be chronic and permanent. While the pro- 
ductive forces of the world are enormously increas- 
ing, they only tend the more:to intensify national and 
international competition, and to render labor super- 
fluous, precarious, and dependent. Under this system 
the worker has neither freedom nor security. All this 
variety of symptoms are only a sign of the break-down 
of the present economic order both in principle and 
method. They are the necessary results of the com- 
petitive system, which has thus finally revealed its real 
nature and tendency,—economic and social anarchy. — 
(2) The constant and inevitable tendency towards con- 
centration in industrial operations, which began with 
the introduction of steam and of the factory system, | 
through which the small producer has been superseded 


Conclu- 
sion. 


1 See his Autobiography ; also his Pol. Economy, chapter on the 
probable future of the laboring classes. 
2 Bau und Leben, vol. ii, 120. 
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by the capitalist, the smaller capitalist by the larger. 
And now the single capitalist is being absorbed in the 
company, a growing proportion of the world’s business 
being so large that only a great company can provide 
the requisite capital and organization ; whilst in the 
large companies there is a tendency, in case they can- 
not drive each other out of the field, to bring about a 
fusion of interests. In all this we see a great con- 
structive process inevitably going on as the result of 
the inherent tendencies of industrial development. 


Thus the control of industry will be concentrated in a | 


few colossal companies and their chiefs. It is obvious 
how this process could simplify the transference of the 
whole to a collective management by society. (3) 
This leads us to a third important point, the growing 
tendency towards state control of industry, and the 
growing sense of the responsibility of society for all its 
members, observable in German politics, not less than 
under the more democratic eatdiions of France and 
England. It is apparent how under this influence the 
existing state might absorb one by one all the large 
social functions, as has already happened with regard 
to education, means of communication, ete. Natu- 
rally this could be accomplished only through a most 
comprehensive development of local and subordinate 
bodies of every kind. Socialism by no means implies 
that such an enormous burden of work should be 
thrown on the central government. Most socialist 
schools have contemplated a vast increase of communal 
or local autonomy,—a course which, on the other hand, 
does not carry with it the subversion of the central 
government. (4) In England during the last half 
century we have seen a long succession of efforts, par- 
tially suecessful, towards a new organization of society 
rendered necessary by the changes due to the indus- 
trial revolution. In economics as in other spheres the 
watchword of the new era has been freedom, the re- 
moval of restraint. But it has been found that posi- 
tive measures of reconstruction were also necessary. 
Factory legislation carried in opposition to the prevail- 
ing economic theory, trades unions, employers’ combi- 
nations, industrial partnerships, boards of conciliation, 
the co-operative system,—all these are real, if partial 
endeavors towards a new organization of socity suited 
to the new conditions. Socialism claims to be the 
comprehensive scheme of organization which embraces 
in a complete and consistent unity all these partial 
efforts. (5) But the great social foree which is des- 
tined to work out the vast transformation consists of 
the human beings most directly interested in the 
colossal struggle,—the modern democracy. This de- 
moeracy is marked by a combination of characteristics 
which are new to history. It is being educated and 
enlightened in the school and by the cheap press; it is 
being drilled and organized in large factories, in the 
national armies, by vast popular demonstrations, in 
the gigantic. electoral struggles of the time. Thus it 
is becoming conscious of its enormous power, and able 


SOCIETIES. Under*Acapemy will be found an 
account of the various bodies of which that word forms 
part of the titles, usually denoting some kind of state 
support or patronage. he present article is restricted 
to scientific, archeological, and literary societies, chiefly 
those founded and carried on by private collective 
effort. Certain academies omitted in the previous 
article are, however, referred to. Governmental, colle- 
giate, and university institutions do not come within 
our scope, neither as a rule do endowed societies, nor 
yet institutions which, although they bear the name, 
Eh no kind of joint literary or scientific work. 
With a few exceptions here and there, the societies 
mentioned are still flourishing. 

In their modern form learned and literary societies 
have their origin in the Italian academies of the Re- 
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to make use of it. It is becoming conscious also of its 
unsatisfactory social and economic position. The de- 
/mocracy which has become the master-foree of the 
| civilized world are economically a mass of proletarians 
‘dependent on precarious wage-labor. Having trans- 
formed the political condition of things, they are 
ready now for an economic transformation. But the 
inevitable process of concentration of industrial opera- 
tions already referred to is entirely against the con- 
tinuance or restoration of the small producer, whether 
workman or peasant proprietor. Such efforts of con- 
tinuance or restoration are reactionary; they are eco- 
nomically unsound and must fail. Production and 
distribution ever tend to larger dimensions. The only 
issue out of the present economic condition is concen- 
trated collective industry under the control of the new 
democracy and its chosen leaders. On the irresistible 
momentum of these two inevitable and ever-growing 
| forees—the concentration of industry and the growth 
|of the new democracy—socialism depends for the 
realization of its scheme of transformation. 

Such are the tendencies to which philosophie social- 
ists point as already working towards a transformation 
of society of the kind they expect. It is essentially a 
question of the future, with which we have no concern 
in this article. Our duty has simply been to point out 
the forces which socialists believe to be actually at work 
for the realization of their theory of social organization ; 
and here we must leave the subject. 
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Lehren des heutigen Socialismus und Communismus (Bonn, 
1872); Lujo Brentano, Die christlich-soziale Bewegung in 
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Beaulieu, Le Collectivisme (Paris, 1884); Le Procés des Anar- 
chistes (Lyons, 1883); John Rae, Contemporary Socialism ( Lon- 
don, 1884); Stepniak, Underground Russia (London, 1883) ; 
Hyndman, Historical Basis of Socialism in England (London, 
1884). See also the relative chapters in Roscher’s Grund- 
lagen der Nationalikonomie ; Adolph Wagner’s Lehrbuch der 
politischen Oekonomie (vol. i., Grundlegung, 2d ed., Leipsic, 
1879); Mill’s Political Economy and Autobiography; and 
Sidgwick’s Principles of Political Economy. (Te) 


naissance; but private scientific societies have arisen 
chiefly during the 19th century, being due to the 
necessity of increased organization of knowledge and 
the desire among scholars for a common ground to 
meet and compare results and collect facts for future 
generalization. - These bodies rapidly tend to increase 
in number and to become more and more specialized. 
Many effotts have been made from time to time to 
tabulate and analyze the literature published in their 
proceedings, as, for instance, in the indexes of Reuss 
(1801-21) and the Royal Society (1867-79) for ics 
and natural science, and those of Walther (1845) and 
Koner (1852-56) for history. A further development 
of the work done by societies was made in 1822, when, 
chiefly owing to Humboldt, thie Gesellschaft deutscher 
Naturforscher und Aerzte first met at Leipsie. This 
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inauguration of the system of national congresses was | erature, 
followed in 1831 by the British Association for the Ad- | raphy. 


vancement of Science, which has served as the model | 


for similar societies in France, America, and elsewhere. 
The merit of introducing the idea of migratory con- 
gresses into France is due to the distinguished archa- 


ologist, M. Arcisse de Caumont (1802-73), who estab- | 


lished the Association Normande, which since 1845 | 


has held a reunion in one or other of the towns of 

the province for the discussion of matters relating to 

history, archeology, science, and agriculture, with 

Joeal exhibitions. From the same initiation came the 

Congres Archéologique de France (1834), which was or- 

ganized by the Société Frangaise ee la Conservation 
74 


des Monuments Historiques, the Congres Scientifique, 


which held its first meeting at Caen in 1833 (directed | 


by the Institut des Provinces), and the Congres des So- 
ciétés Savantes des Départements,which tor many years 
after 1850 held its annual sittings at Paris. The idea 
received the sanction of the French Government in 
1861, when a Congres des Sociétés Savantes was first 
econvyoked at the Narbonne by the minister of public 
instruction. In Italy Charles Bonaparte, prince of 
Canino, started an association with like objects, which 


held its first meeting at Pisa in 1839. Russia has had | 


an itinerant gathering of naturalists since 1867. Inter- 
national meetings are a natural growth from congresses 
in which specialists of one country or speech are alone 
Micsonte!. Two remarkable examples of these cos- 
mopolitan societies are the Congres International @’ 
Archéologie et d’ Anthropologie Préhistoriques, founded 
at Spezzia in 1865, and the Congrés International des 
Orientalistes (1873). Another step towards more com- 
plete organization was taken when the Smithsonian 
Institution (Washington, U.S.) developed the admi- 
rable system of international exchanges of its publica- 
tions, as well as of other works and specimens, among 
societies and individuals. The Jnstitution has agents 
in every part of the globe, and entertains relations 
with all the leading societies in the world. The /nter- 
national Scientific Bureau, a private enterprise, was 
established at Haarlem by Dr. Van Baumhauer to 
facilitate the sending of parcels among societies and 
scientific men in Holland. Since 1875 the French 
ministry of public instruction has organized a distribu- 
tion of foreign publications among societies in France. 
In England local scientific societies are now officially 
resented at the meetings of the British Assodiation. 
In 1883 rules were framed for the admission of corres- 
ponding societies and for the institution of a confer- 
ence of delegates to hold sittings contemporaneously 
with the annual meeting of the Association, for the pur- 
= of discussing ‘* propositions bearing on the promo- 
on of more systematic observation and plans of opera- 
_ tion, and of greater uniformity in the mode of pub- 
lishing results,” as well as for the consideration of 
matters in which the co-operation of corresponding 
societies is desired.’’ A committee was appointed in 
1882 at the Montreal meeting of the American Associa- 
tion for the Advancement of Science “ to confer with 
~ eommittees of foreign associations for the advancement 
_ of science with reference to an international convention 
of scientific associations; '’ anda fund for the purpose 
has been started. : ; 
It has been thought desirable to classify the socie- 
ies treated of in the present article under the follow- 
ing headings, the first of which includes those of the 
est scope, dealing with the whole range of natural 
story, or with archwology and literature as well as 
nce: I. science genera Wy II. mathematics ; ane 
onomy: LV. physics; V, chemistry ; VL. geology, 
alogy, and paleontology; VIL. meteorology ; 
microscopy ; botany and_ horticulture ; 
sy; XI. anthropology; _ XII. sociology (em- 
> economic science, statistics, law, and educa- 
. medicine, surgery, ete. ; V. en- 
and architecture ; 
XVI. agriculture and trades; 
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archeology, and history; XVIII. geog- 
I, SCIENCE GENERALLY. 
UNITED KineGpom.—First in antiquity and dignity 


among English societies comes the RoyAL Socrery (4q. v.) 
of London, which dates from 1660, In 1683 William Moly- 
neux, the author of The Case of Ireland Stated, exerted him- 
self to form a society in Dublin after the pattern of that of 
London. In consequence of his efforts and labors the Dub- 
lin Philosophical Society was established in January, 1684, with 
Sir William Petty as first President. The members subse- 
quently acquired a botanic garden, a laboratory, and a 
museum, and placed themselves in communication with the 
Royal Society of London. Their meetings after 1686 were 
few and irregular, and came to an end at the commence- 
ment of hostilities between James II. and William LIT. The 
society was reorganized in 1693 at Trinity College, Dublin, 
where meetings took place during several years. On 25th 
June, 1731, chiefly owing to the exertions of Dr. S. M. Mad- 
den, the Dublin Society for Improving Husbandry, Manufac- 
twres, andother Useful Arts came intoexistence. In January, 
1737, they commenced to publish the Dublin Society’s Weekly 
Observations, and in 1746 the society was placed on the civil 
establishment, with an allowance of £500 [$2430] a year 
from the Government. A charter of incorporation was 
granted in 1750, and seven years later the Royal Dublin So- 
ciety for the first time owned a house of its own, and in the 
following year began the drawing school, which subse- 
quently did so much for Irish art. Between 1761 and 1767 
Government grants to the amount of £42,000 [$204,120] for 
promoting national agriculture and manufactures were dis- 
tributed by the society, which claims to be the oldest sci- 
entific body in the United Kingdom after the Royal Society 
of London. It has published Transactions (1799-1810) ; and 
its Proceediags (1764-75; 1848, ete.) and Journal (1858, etc.) 
are still issued. For the Royal Irish Academy, see ACADEMY. 

The Royal Physical Society of Edinburgh was instituted in 
1771, and incorporated in 1788; it is exclusively devoted to 
natural history and the physical sciences. With it have 
been merged many other societies, such as the Chirurgo- 
Medical in 1796, the American Physical in 1796, the Hibernian 
Medical in 1799, the Chemical in 1803, the Natural History in 
1812 (which brought in Brougham and Mackintosh), and 
the Didacticin 1813. It issues Proceedings (1858, etc.) From 
the Philosophical Society of Edinburgh (1739) was developed 
the Royal Society of Edinburgh, whose charter is dated 29th 
March, 1783. It was to comprise a physical and a literary 
class; among the members of the latter were Robertson, 
Hume, Burke, and Reid, and among those of the former 
Hutton, Black, Playfair, Dugald Stewart, and Watt. The 
literary division has been much less productive than the 


‘other. A second charter was obtained in 1811. The society 


has published Transactions (4to, 1788, etc.) and Proceedings 
(8vo, 1845, etc.). 

The Linnean Society for the promotion of zoology and 
botany was founded in 1788 by Dr. (afterwards Sir) J. E. 
Smith, in order to supplement the work of the Royal So- 
ciety, and obtained a royal charter in 1802, The herbarium 
and collections of Linnzeus, with the founder’s additions, 
were purchased after his death. It removed from Sir 
Joseph Banks’s old house in Soho Square to Burlington 
House (London) in 1857, and assumed the apartments it 
now occupies in 1873. It has published Proceedings (1849, 
etc.). The Journal (8vo, 1857, ete.) and the Transactions 
(Ato, 1791, ete.) are divided into zoological and botanical 
sections. The Society for the Encouragement of Arts, Com- 
merce, and Manufactures took its origin in 1753 from an 
academy established in the Strand by the landscape painter 
William Shipley. Attention was paid to the application of 
science to practical purposes, a subject passed over by the- 
Royal Society. Exhibitions of pictures by native artists 
were held, and the first exhibition of the Royal Academy 
took place in its rooms. A fresh start in a new career was 
made by the Society of Arts in 1847, when it obtained a 
charter and the presidency of the Prince Consort. The 
International Exhibition of 1851 sprang from the smaller 
exhibitions previously held in its rooms. The East Indian 
section dates from 1869, the foreign and colonial and the 
chemical sections from 1874. Its organs have been, Trans- 
actions (1783-1849) and the Journal (1853, etc.). Sir Joseph 
Banks, Count Rumford, and other fellows of the Royal So- 
ciety started the Royal Institution in 1799, when a site was 
purchased in Albemarle Street for “an establishment in Lon- 
don for diffusing the knowledge of useful mechanical im- 
provements,” to “ teach the application of science to the use- 
ful purposes of life.” The institution was incorporated in 
the following year. One of the most important epochs in the 


V~ naval and military | history of chémistry must be dated from the establishment 
XVIL. lit-| of the laboratory where 


Davy and Faraday pursued their 
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investigations. Belonging to the institution are founda- 
tions for professorships in natural philosophy, chemistry, 
and physiology. Courses of lectures on special subjects are 


given as well as discourses (once a week) of a more general | 


and literary character. Its Journal has been issued since 
1802, The London Institution was established on a similar 
basis in 1805 and incorporated in 1807. The building in 
Finsbury Circus was erected in 1819. The British Associa- 
tion for the Advancement of Science was instituted at York on 
27th September, 1831, in imitation of the itinerant scientific 
parliament held in Germany since 1822 (already referred 
to), and arose from a proposal by Sir D. Brewster. A meet- 
ing is held annually in one of the chief provincial towns 
of the United Kingdom, 


matters, and to facilitate intercourse between scientific 
workers. Abstracts of the proceedings and reports of com- 
mittees are published in the annual Report (1833, ete.). 


The Historical Society of Science (1841) printed a couple of | 


volumes; and the Ray Society (1844), instituted for the 
printing of original and scarce old works (38 vols. have 


appeared) in zoology and botany, still flourishes. The Royal | 
Colonial Institute was founded in 1868 and incorporated in | 


1882. It provides a place of meeting for gentlemen con- 


nected with the colonies and British India, undertakes in- | 
vestigations into subjects relating to the British empire, | 


has established a museum and library, and gives lectures 


in its new building in Northumberland Avenue (London). | 


It has published Proceedings since 1870. The Victoria Insti- 
tute, or Philosophical Society of Great Britain, was founded 
in 1865 to form a connecting bond between men of science 
and others engaged in investigating important questions of 
philosophy and science, more especially those bearing upon 
the truths revealed in Holy Scripture. Its organ is the 
Journal (1867, ete.). The Balloon Society of Great Britain 
(1880) is not restricted to aeronautics, but deals with recent 
discoveries and inventions, and science generally. The 
foundation in 1821 of the Society for the Encouragement of 


the Useful Arts in Scotland, now usually known as the Royal , 


Scottish Society of Arts, for the promotion of the useful arts 
and such branches of science as bear upon them was due to 
Sir D. Brewster, Sir J. Mackintosh, and others; it was in- 


corporated in 1841, and has published Transactions since | 


that year. 

The leading provincial societies of Great Britain of a general 
character are as follows: Aberdeen, Nat. Hist. Soc. (1863), Trans. ; 
Phil. Soe. (1840). Alloa, Soc. of Nat. Hist. and Arch. (1863), Proe. 
(1865, etc.). Banffshire Field Club and Se. Soc. (1880), Proce. Bath, 
Nat. Hist.and Antiq. Field Club (1866), Proc. (1867, ete.). Bedfordshire 
Nat. Hist. Soc. (is7a), Trans. Belfast, Nat. Hist. and. Phil. Soc. ork 
Proc, (1852, etc.) ; Naturalists’ Field Club (1863), Proc. (1875, ete.). 
Berwickshire Naturalists’ Club (1831), Proc. (1834, ete.). Birkenhead, 
Lit, and Se. Soc. (1857). Birmingham, Nat, Hist, and Mier. Soc. 
tis, Proc. (1869, ete.) ; Birmingham and Midland Institute Se. Soc. 
1870), Trans, of archeological section (1871, ete.) ; Phil. Soc. (1876), 
has a fund for promotion of original research, Proc. ; Midland 
Union of Nat. Hist. Societies (1877), Midland Naturalist. Bolton, Lit. 
and Phil. Soc. (1871). Bradford, Phil. Soc. (1865), with various local 
societies affiliated to it. Brighton, Brighton and Sussex Nat. Hist. 
Soe. (1854), Ann. Reports (1855, ete.). Bristol, Museum and Library 
(formed by the amalgamation of the Institution for the Advancement 
of Se., Lit., and the Fine Arts with the Lit, Soc., founded 1772); 

‘aturalists’ Soc. ne. Proc. (1866, etc.). Burnley, Lit. and Se, Club 
1873), Trans. Burton-on-Trent, Nat. Hist. and’ Arch, Soc. (1876). 

ambridge, Phil. Soc. (1819; incorporated 1832), for the promotion 
of philosophy and natural science, owns museum and library, 
Proce, (1865, ete.), Trans, (1821, ete), Cardiff, Naturalists’ Soc pee 
Trans. Chester, Soc. of Nat. Se. ge Proc. Cork, Royal Inst, 
(1807), library ; Cuvierian and Arch. Soc. (1836). Cornwall Royal Inst., 
at Truro (1818), devoted to natural ee) natural history, 
and antiquities, Journal (1864, ete.); Royal Polytechnic Soc., at 
Falmouth (1833; founded by the daughters of R. W. Fox and 
others), for the encouragement of science and the fine and indus- 
trial arts, Trans. (1835, eri Cumberland Assoc. for the Advancement 
of Lit. and Se. (1876), provides a means of union for the local scien- 
tifie societies of Cumberland and Westmoreland, Trans. Derby 
Nat, Hist and Phil. Soc. (1772). Devonshire Assoc. for the Advance- 
ment of Se. (1862). Dorset Nat. Hist. and Antig. Club (1875), Dum- 

riesshire and Galloway Sc., Nat. Hist., and Antig. Soc. (1876), Trans. 

undee, Naturalists’ Soc. (1873). Eastbourne, Nat. Hist, Soc. (1867 
Proc. (1869, ete.). East of Scotland Union of Naturalists’ Societies (188d ' 
Trans. Ebbw Vale, Lit. and Sc. Inst. (1850), owns laboratory. — 
Elgin and Morayshire Lit. and Se. Assoc. 1836). Essex Field 
Club (1880), at Buckhurst Hill, Trans. xeter, Naturalists’ 
Club and Arch. Assoc. (1862). Glasgow, 
(1844, etc.); Nat. Hist. Soc. (1851), Proc. (1868, ete.); Soc. of Field Natu- 
ralists (1872), Trans. (1872, etc.). Gloucester, Lit. and Se. Assoc. 
(1838). Greenock, Phil. Soc. (1861). Halifax, Phil. and Lit. Suc. (1830), 
museum and library. Hereford, Woolhope Naturalists’ Field Club, 
Hereford, Pomona and Trans, (1866, ete.). Hertfordshire Nat, Hist. 
Soc. and Field Club, formed in 1879 from the Watford Nat, Hist. Soc. 
(1875), Trans. High Wycombe, Nat. Hist. Soc, (1865), Magazine (1866, 
ete.). Hull, Lit. and Phil. Soe. (1822), Trans. (1824, ete.). Inverness, 
Se. Soc. and Field Club (1875). Isle of Wight Phil. and Se. Soc. we) 
Kent (East) Nat. Hist. Soc., at Canterbury (1858), Trans. Leeds, Phil. 
and Lit. Soc. (1820); Naturalists’ Club (1870), Trans. Leicester, Lit. 
and Phil, Soc, (1837), Trans. Lewes, Lewes and East Sussex Nat, Hist. 
Soc. (1864). Liverpool, Lit. and Phil. Soc. (1812; united with Nat. 
Hist, Soc. in 1844), Proc, (1845, ete.) ; Philomathie Soe. (1825), Trans, ; 


, 
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Polytechnic Soe, (1838), Journal (1888, ete.) ; Naturalists’ Field Club 
(1860). Manchester, Lit, and Phil, Soc. (1781), two sections, one 
hysical and mathematical, the other for microscopy and natural 
istory,—the original statements respecting the atomic theory 
were given by Dalton in the Memoirs (1789, ete.) ; Field Naturalists’ 
and Arch. Soc. (1860), Trans, ; Scientific Students’ Assoc, (1861). Mon- 
trose, Nat. Hist. and Antiq. Soc, (1836), museum. Newbury, District 
Field Club (1870), Trans. (1871, ete.). Newcastle-on-Tyne, Lit. and 
Phil. Soc. (1793), library ; Northumberland, Durham, and Newcastle 
Nat. Hist, Soc. (1829), a museum (opened in 1884). Trans. 
Norfolk, Norfolk and Norwich Naturatists’ Soe. (1869), Trans. 
(1870, ete.). ottingham, Lit. and Phil. Soc. (1864). Orkney Antig. 
and Nat. Hist. Soc. (1837), museum. Oxford, Ashmolean Soc. (1828), 
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Jenuary, 1769, another 
8), the reeords of which have 
been preserved. The American Philosophical is stillin vigo- 
rous life, and is an exclusively scientific body and the oldest or- 
ganized society in the United States for the pursuit of phil hi- 
tome thio = - —— ames reyes > = 
to, 1771, ete.) an oceedinas (8VO, , Ste,). ough a 
society in the exact sense of the word, the Suithacien Institution, 
the most important scientific body in America, must not be over- 
looked. It was founded at Washington by James Lewis Macie, 
afterwards called Smithson, a natural son of Hug! 
duke of Northumberland. He died in 1829, leaving by will a sum 
of money which in 1888 amounted to over half a on dollars, 
“to found at Washington, under the name of the Smithsonian 
Institution, an establishment for the increase and diff of 
knowledge among men.” The institution was established b 
Act of Congress in 1888. The endowment has now been in 
to half as much again as the original bequest. The National 
seum, founded in 1842, the nucleus of which was the natural hi 
tory collections brought home by the Wilkes and other explo 
ing expeditions, was given into the custody of the Smith 
Institution in 1858. It hassinee been bap > increased 
now particularly rich in the Map zoology. 
alogy of the United States. The chief function of 
tion is to assist scientific research and to act asan ( 
centre for the pean of books and specimens with 
bodies and individu " ; 
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ity of the Smithsonian Institution, as well as the publications of | 
the Bureau of Ethnology and the Bulletin of the Philosophical So- 
of Washington. Second in Ses of date comes the American 
Academy of Arts and Sciences of Boston, incorporated in 1780 with 
the object of furthering the study of the antiquities and natural 
history of the country. Its Memoirs (4to, 1785, ete.) and Proceed- 
(8vo, 1848, ete.) are still published. The Connecticut Academy 
Arts and Sciences was incorporated at New Haven in 1799. At 
rst only devoted to matters connected with the State of Connec- 
ticut, it now embraces the whole field of the sciences and useful | 
arts, It has issued Memoirs (1810-16), and now publishes Transac- 
tions (1866, etc.). One of the leading societies in the United States, | 
the Academy of Natural Sciences of Philadelphia, founded in 1812 | 
and incorporated in 1817, possesses the best natural history library 
(35,000 vols.) in the country and one of the largest natural history 
museums in the world, being especially rich in conchology. It 
issues a Journal (1817, ete.) and Proceedings (1843, ete.). The Ameri- 
ean Entomological Society is merged with it. The Franklin Institute | 
of the same city, incorporated in 1824, ssesses a library, gives | 
lectures, and issues a Journal (1826, ete). The Boston Society of 
Nutural History was founded upon the Linnean Society (1814) in | 
1830 and incorporated in 1831. It possesses a library and a cabinet 
of specimens. It published the Boston Journal of Natural History 
(Sv0, 1837-63), followed by Memoirs (4to, 1866, ete.) ; Proceedings 
(1844, etc.) are also issued. The Lyceum of Natural History, New 
York, was incorporated in 1817 and has published Annals from 
1823 (1824, ete.) and Proceedings (1870, etc.). In 1876 the name 
was changed to New York Academy of Sciences. A number of 
American naturalists and geologists, having held meetings in 
various cities between 1840 and 1847, resolved themselves 
at their Boston congress in the latter year into the American 
A for the Advancement of Science, which was incor- 
porated in 1874. Its object is “by periodical and migratory 
meetings to ti intercourse between American scientists.” 
It has published Proceedings (1849, ete.). The National Academy 
was incorporated at Washington in 1863 with a view to 
making the knowledge of specialists available for the service of 
Government. There are two classes of members, those in mathe- 
matics and physics and those in natural history. It has issued 
Annuals (Cambridge, 1865, etc.) and Reports, as well as Memoirs 
ag etc.). The Academies of Sciences at San Francisco (1858), St. 
is (1856, incorporated 1857), Chicago (1857, incorporated 1865), 
and Davenport (1867) deserve special mention. 
Among the remaining societies of a general scientific character | 
Albany Inst. (88), Trans, (1830, etc.), Proc. (1870, ete.). Ann 
r, Se. Assoc. (1875). Baltimore, Maryland Acad. of Sc. and Lit., 
(1837). Buffalo, Soc. of Nat. Sc. (1861), Bulletin (1873, ete.). | 
Charleston, Elliott Soc. of Nat. Hist. (1853), Proc. el ES Journal 
(ato, 1859, ete.). Cincinnati, Soc. of Nat. Hist. (1870), Proc, (1876, 
’ . Cleveland, Acad. of Nat, Se. (1852), Annals and Proc. Du- 
bnque, Jowa Inst. of Sc. and Arts, Trans. Indianapolis, Acad. of Sc. 
sr ete.). Madison, Wisconsin Acad. of Sciences, Arts, an 
1870), Bulletin (1870, ete.), Trans. (1872, ete.). Minneapolis, 
Acad. of Nat. Se. fein Bulletin. New Orleans, Acad. of 
Se. ), Proc. Portland (Maine), Soc. of Nat. Hist. (1850), Proc. 
ete.). Poughkeepsie, Soc. of Nat. Hist. (1874), Proc. (1874, 
ete.; 1876, etc.). Rochester, Acad. of Nat. Sc. (1881). Salem 
* oe} ee County Nat. Hist. Soe. (1833; now merged in the 
: Institute), published the American Naturalist (1867-68), after- 
wards issued by the Peabody Acad. Science, as well as Proc. 
ise} etc.) and Bulletin (1869, ete. 
FRA 


+ of 
.). Topeka, Kansas Acad. of Sc. 
holds meetings in various cities, Trans. (1872, etc.). 
NcE.—The Institut de France (see INSTITUTE OF FRANCE). 
: hich includes five separate academies, stands at the head of all | 
Preach societies. The Société Philotechnique, founded in 1795 and 
7 ized as era usefulness by a decree of 11th May, 1861, 
has for its object the encouragement and study of literature, 
science, and the fine arts. Two public meetings are held annu- 
y. The Annuaire (1840, etc.) is its literary organ. The Société 
a] wragement pour I’ Industrie Nationale was founded in_ 1801 
the amelioration of all branches of French industry, and was 
Seeenized by the state in 1824. Prizes and medals are offered. 
It pu es a Bulletin. The Académie Nationale, Agricole, Manu- 
Commerciale was founded by the duc de Montmorency 
1830, and also offers prizes and medals, and brings out a 
Bulletin (1830, ete.). The Association Francaise pour 0 Avancement 
des Sciences (1871), founded on the model of the British Associa- 
holds migratory meetings and publishes Comptes Rendus. The 
tific congresses whose origin was due to the initiation of M. 
de Caumont have been noticed at the beginning of the article. 
ental societies are very numerous ard active. 
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Acad, (1819), Mém. (1825, ete.). Chateaudun, Soc, Dunoise (1864), 
Bull, (1864, ete.). Cherbourg, Soc. Acad, (1755), Mém. (1833, ete.); 
Soc, Nat, (1851), Mém, (1852, ete.). Clermont-Ferrand, Acad. (1747), 
Annales (1828, etc.) and Mém, (1859, ete.). Dijon, Acad, (1740 ; sup- 
pressed 1798 ; re-established 1800), Mém, (1769, etc.). Douai, Sve. 
@ Agr., ete., du Dép. du Nord (1799), Mém, (1826, ete.). Draguinan, 
Soc. d’ Etudes Sc, (1855), Bull, (1856, ete.). Dunkirk, Soc. Dunker- 
quoise (1851), Mém, (1858, ete.). fpinal, Soc. d Emulation (1825), An- 
nales (1831, ete.). Evreux, Soc. Libre d’Agr., etc. (1807), Recueil 
(1830, ete.). Grenoble, Acad, Delphinale ap based on Soc, Litt. 
(1772), Bull. (1846, ete.). Laon, Soc, Acad, (1850), Bull. (1852, ete.). 
La Rochelle, Acad, (1732; suppressed 1791; reconstituted in 1803 
as Lycée Rochelais and in 1853 under its former name), Annales 
(1854, ete.). Le Havre, Soc. des Se. et Arts (1868), Bull. (1868, ete.). 
Le Mans, Soc. d' Agr., etc., dela Sarthe (founded in 1761; reorgan- 
ized on several occasions, and finally in 1839), Bu//. (1883, ete.). Le 
Puy, Soc. @’ Agr., Se., ete. (1819), Annales (1826, ete.) and Bull. (1836, 
ete.). Lille, Soc. des Se., ete. (founded 1802 as Soc. d’ Amateurs), 

Mém. (1819, ete.). Limoges, Soc. d’ Agr., Sc., ete., dela Haute- Vienne 
(1759), Bull. (1822, ete.). Lons-le-Saunier, Soc. @ Emulation du 
Jura (1817), Mém, (1818, ete.). Lyons, Acad. (1700), Mém, (1845, ete.); 
Soe. d’ Agr., Hist.Nat., igh eal agro es R.(1806, etc.) and Mém. (1838, 
ete.); Soc. Linn. (1822), Annales (1836, etc.). Macon, Acad. (1805), 
Comptes R. (1818-47) and Annales (1853, etc.). Marseilles, Acad, 
(1726; in 1766 called Soe. des Sciences ; suppressed in 1793 ; re- 
organized in 1799, and finally in 1802), Reewew (1727-86) and Mém. 
(1803, ete.). Meaux, Suc. Libre d' Agr., Se., ete. (1798; reorganized 
in 1820), Publ. (1838, ete.). Mende, Soc. d’Agr., etc., du Dép. dela 
Lozére (1819), Mém. (1827, ete.) and Bull. (1850, ete.), Montbéliard, 
Soc. d’ Em. (1852), Mémy (1852, ete.). Montpellier, Acad. (founded 
in 1706 as Soe, Royale ; suppressed in 1793; finally reorganized in 
1846), Mém. (1846, ete.); Soe. bette ete., de l'Hérault (1860), 
Annales (1860, ete.). Moulins, Soc. d’ Em, de U Allier (1846), Mém. et 
Bull, (1850, ete.). Nancy, Acad. de Stanislas (1750), Mém. (1754, ete.) ; 
Soc. des Se, (1873), founded on Soe. des Se. Nat. de Strasbourg (1828), 
Mém., (1830, ete.) and Bull, (1866, ete.). Nantes, Soc. Acad. de la Loire 
Inf. (1848), founded in 1798 as Institut. Départmental, Annales (1830, 

ete.). Nevers, Soc. Nivernaise (1851), Bull. (1851, ete.). Nice, Soc. des 
Lettres, ete., des Alpes- Marit, (1861), Annales (1865, ete.). Nimes, Acad. 
du Gard (1682), Mém. Niort, Soc. de Statist. Sc., etc., des Deux-Sevres 
(1886), Mém. (1836, ete.) and Bull. (1852, ete.). Orleans, Acad. de 
Sainte-Crotx (1863), Lect. et Mém. (1865, ete.) ; Soc. d’Agr., Sc., ete. 
(1809), Bull. (1810-13), Ann. (1818-87), and Mém, (1837, ete.). Pau, Soc 
des Sv., Lettres, ete. (1841), Bull. (1841, ete.). Périgueux, Soc. d’Agr., 
Se., ete., dela Dordogne (1820), Annales (1840, ete.). Perpignan, Svc. 

Agr., ete., et L&t. des Pyrénées-Or. (1838), Bull. (1884, etc.). Poitiers, 
Soe. d@’ Agr., Belles-Lettres, ete. (1789), . (1818, ete.). Privas, Soc. des 
Se. Nat, et Hist, (1861), Bull. (1861, ete.). Rheims, Acad. Nat. (1841), 

Séances (1844, etc.). Rochefort, Soc. @ Agr., Belles- Lettres, ete. (1806), 

Travaux (1854, ete.). Rodez, Soc, des Lettres, Sc., ete., de 0 Aveyron 

ent Mém. (1838, ete.) and Procés- Verb. (1864, ete.). Rouen, Acad. 

1744), Précis Analyt. (1744, etc.); Soe. des Amis des Se. Nat. (1864), 

Bull, (1865, ete.). Saint-Brieuc, Soc. d’Em., Bull. et Mém. (1861, ete.). 

Saint-Etienne, Soc. d’ Agr., ete., de la Loire (1856), Bull. Saint-Jean 

d’Angély, Soc. Hist. et Sc. (1863), Bull. (1863, ete.), Saint-Quentin, 

Soe. Acad. (1825), Mém. (1830, ete.). Semur, Soc, des Sc. Hist. et Nat. 

1842), Bull. (1864, ete.). Soissons, Soc. Arch., Hist., et Sc. (1846). Mém. 

1847, ete.). Tarbes, Soc. Acad, des Hautes- Pyrénées (1853), Bull, (184, 
ete.). Toulon, Soc. Acad. du Var (1811), Mém. (1832, ete.). Toulouse, 
Acad. (founded in 1640 ; known to 1704 as Soc, des Lanternistes and 

by other names to 1807, when present title was acquired), Hist. et 
Mém, (1782-90) and Mém. (1827, ete.) ; Soc. d’ Hist. Nat. (1866), Bull, 
(1867, ete.) ; Soc. des Se, (1872), Bull. (1872, ete.). Tours, Soc. @ Agr., 
ete., a’ Indre-et-Loire (founded in 1761 as Soc, Roy, d@’Agr.), Recueil 
(1763 and 1803-10) and Annales (1821, ete.). Troyes, Soc. Acad., based 
on Soc, Acad, del’ Aube (1801), Mém. (1801, ete.). Valenciennes, Soc. 
d@’ Agr., Sc., et Arts (1881), Mém. (1883, ete, ; 1865, ete.) and Revue 
Agricole (1849, ete.). Vannes, Soc. May hag, du Morbihan (1826), 
Comptes R, (1827, ete.) and Bull, (1857, ete.). Vendéme, Soc. Arch., 
Se., et Litt. (1862), Budl. (1862, ete.). Werdun, Soc. Philomath. (1822), 
Mém. (1840). Versailles, Soc. d’ Agr. et des Arts (1798), Mém. (1799- 
1864) and Bull. (1866, ete.) ; Soc.des Se Nat. et Méd. (1832), Mém. (1835, 
ete,). Vesoul, Soc. d’Agr., ete., dela Haute-Sadne (1801 ; reorganized 
in 1819 and 1832), Recueil Agronom. (1836, ete.), Mém. (1859, ete.), 
and Bull, (1869, ete.). Vitry-le-Frangois, Soc. des Sc. et Arts (1861), 
Bull. (1867, ete.). 

GERMANY and AUSTRIA-HUNGARY: Agram, Jugo-slavenska Aka- 
demija or South Slav. Acad. (1866), various publications. Alten- 
burg, Naturforsch. Ges. d. Osterlandes (1817), Mittheil. —— 
Naturforsch. Ver. (1846), Ber. (1848, ete.). Bamberg, Naturforsch. 
Ges. (1834), Ber. (1852, ee Berlin, Ges. naturf, Freunde (1773), Sit- 
zungsber. (1862, etc.). Blankenburg, Naturwiss. Ver. des Harzes 

Bonn, Naturh.- Verein (1843), Verhandl. 
1844, etc.) ; Gérres Ges, (1876), Hist. Jahrbiich. (1880, oa rest), 
er. "4 


a 


afterwards merece Umiejetnosci or Acad. of on 


vaturforsch. Ges,, Versuche 


Sitzung: 
resber. (1843, ete.). 


f. Be 
ete). € 
feld, Naturwiss. Ver., Jahresber. (1851, ete.). Emden, Natur- 
eran ties (18t4), Jahresber. (1887, ete.). Frankfort, Seckenbergische 


naturforsch. Ges., Museum (1 
Soe an Baden), Naturforsch. Ges. (1821), Ber, (1858, ete.). Fulda, 
Ver. f. Naturkunde (1865), Ber, (1870, ete.). Giessen, } Ges. f. 
Natur- und Heil-Kunde, Ber, (1847, ete.). Gorlitz, Oherlausitzer Ges, d, 
Wiss. (1779), Magazin ; Naturforsch. Ges., Abhandl, (1827, etc.). Gora, 
Soc. Imp. Reale, Mem. Gottingen, K. Ges. d. Wi sch., Anzeiger 
1739, ete,), Abhandl. (1845, etc.), and Nachr. (1845, ete.). Gratz, 
aturuiss. Ver., Mittheil, (1863, etc). Greifswald, Naturwise. Ver. 
von Neu-Vorpommern, Mittheil. (1869, etc). Halle, Naturf. Ges. 
(1779), Abhand?. (1853, ete.) ; itschrift. (1858, 


I c rai, Soc, d’ Emulation (1804), Mém. (1808, 
.). Cannes, Soc. des Se, (1868), Mém. (1869, ete.), Chambéry, 


Naturwiss. Ver., Ze 
ete.).. Hamburg, Naturwiss, Ver., Abhandl, (1846, etc.). Hanau, 
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Wetlerauische Ges. (1808), Jahresber, (1852, etc.), 
hist.-Med, Ver., Verhandl, (1857, ete.). Hermannstadt, Stebenbiir- 
gisch. med, Ver, f. Naturwiss., Verhandl, (1849, ete). Innsbruck, 
Ferdinandeum, Beitriige (1825-84) and Neue Zeitschrift (1835, ete.). 
Jena, K, Leopold.-Carol. Akad., Atheneum (1875, ete.) ; A. Leopold.- 
Carol. D, Akad, d. Natury., Leopoldina (1859, ete.) ; Med.-naturwiss. 
Ges., Jen, Zeitschr. (1864, etc.). Karlsruhe, Naturwiss. Ver., Verhandl, 
(1864, ete,). Klausenburg, Siebenbiirg, Museum, Annalen. Leipsic, 
K. Stichs, Ges. d. Wiss., Ber, (1846, ete.) and Abhandl. (1850, ete.). 
Lemberg, Ges. v. Galizien, Ber. Liineburg, Naturwiss. Ver. Jahresber. 
(1552, ete.). Magdeburg, Naturwiss. 
Mainz, Rhein. naturforsch. Ges. (1834). 
Jahresber. (1834, ete.). Marburg, Ges. 
zen (1823, ete.) and Sitzwngsber. (1866, ete.). Meissen, Ver. f. Erdk. 
Isis (1845). Metz, Acad., based on Soc. des Lettres, ete. (1819), Mém, 
(1828, ete.) ; Soe. d’ Hist. Nat. Mém, eae and Bull. (1844, ete.), Nu- 
remberg, Naturhist. Ges. (1801), Abhandl. (1852, ete.) ; German. Mu- 
seum, Juhresber, (1854, ete.) and Anzeig, (1853, etc.). Pesth, Magyar 
Tudomdnyos Akademia or Hung. Acad. of Sciences, many publica- 
tions; Kird/yri Magyar Természett, Tarsalat or R. Hung, Soc. of Nat, 
Sciences, many publications. Prague, K. Bohm. Ges., Abhandl. (1785, 
ss and Sitzungsber. (1859, ete.) ; Naturhist, Ver. Lotos, Lotos (1851, 
etc.), Pressburg, Ver. f. Naturk. Verhandl. (1856, ete.). Ratisbon, 
Zoolog.-mineralog. Ver, (1846, since 1888 called’ Naturwiss. Ver.), 
Abhandi. (1849, ete.). Reichenbach (Voigtland, Saxony), Ver. /. 
Naturk, (1859), Mittheil. Roveredo, Imp. Acad, (1750), Atti (1826, 
ete.). Strasburg, Soc. des Se. Agr. et Arts (1802) Mem. (1811, ete.) 
and Bull. (1843, ete.), Stuttgart, Ver. f.vaterl, Naturk. (1822), Jahres- 
ber. (1850, ete.). Thorn, Copernicus Ver. (1839). Trieste, Soc, Adri- 
atica, Boll. Ulm, 8 rae u, Naturwiss., Verhandl. Vienna, 
K. Akad, d. Wiss., Denkschriften (1850, ete.), and Sitzungsber. (1848, 
ete.); K. k. Zoolog.-Bot. Ges., Verhandl. (1851, ete.) ; Verein z. Verb. 
Naturwiss, Kentnisse, Schriften (1862, etc.). Wiesbaden, Nassauischer 
Ver. f. Naturk. (1829), Jahrbiicher (1844, etc.). Zweibriicken, Natur- 
hist, Ver, (1863), Jahresber, (1864, ete.). 

SWITZERLAND: Basel, Naturforsch. Ges., Ber. (1835, ete.) and 
Verhandi. (1857, ete.). Bern, Naturforsch. Ges., Mittheil. (1844, ete.). 
Chur, Naturforsch. Ges., Jahresber, (1856, etc.). Geneva, Soc. 
Phys. et d’ Hist. Nat., Mém. (1821, ete.) ; Inst. des Se., des Lettres, ete., 
Mém. and Bull, Lausanne, Soc. Vaudoise des Se. Nat., Bull, (1842, 
etc.). Neuchatel, Soc. des Sc. Nat., Mém. (1835, ete.) and Bull. (1844, 
ete.). St. Gall, Naturwiss. Ges., Ber. (1860, ete.). Solothurn, 
Naturhist. Kantonal-Ges., Jahresber. (1825, ete.). Zurich, Naturforsch. 
Ges., Abhandl. (1761-66), Mittheil. (1846, ses and Vierteljahrschr, 
(1856, ete.) ; Allg. Schweizer. Ges. f. d. Naturwiss., Verhandl., Anzeiger, 
and Denkschr. (1829, etc.). 

ITALY ; Congresso degli Scienziati Italiani, Atti (1844-45) ; Riunione 
degli Se. Ital., Atti (1839-47 ; 1873, ete.). Bologna, Accad. delle Se. 
del?’ Istit. di Bolagna, Rendic. (1833, ete.), and Mem. (1850, ete.). 
Brescia, Accad., afterwards Ateneo, Comment. pet ete.). Catania, 
Accad, Gioenia di Se. Nat., Atti (1825, ete.). F orence, R. Museo di 
Fis, e Stor. Nat., Annali (1808, ete.). Lueea, R, Accad, Lucchese, 
Alti (1821, ete.). Messina, R. Accad. Peloritana, Milan, Accad. 
Fis.-Med, Statist., Diario ed Atti (1846, ete.); R. Istit. Lombardo, 
Mem. (1819, ete.), Giornale (1840, ete.), Atti (1860, ete.), and Rendic. 
(1864, etc.) ; Soc. Ital. delle Se. Nat., Atti (1860, etc.), and Mem. (1865, 
ete.). Modena, R. Accad, di Se., ete., Mem. -_ ete.); Soc. Ital. 
delle Sc., Mem. (1782, ete.). Naples, R. Istit. @ Incoragg. alle Se, 
Nat., Atti (1811, ete.). Padua, R. Accad. di Se., Lett., ed Arti, Saggi 
(1786, ete.) and Revista sere: etc.). Venice, R. Istit. Veneto di Sc., 
etc., Alti (1841, ete.), and Mem, (1843, ete.). 

BELGIUM: Brussels, Acad. Roy. des Se., des Lettres, et des Beaux 

Arts (founded by Maria Theresa in 1772; reorganized in 1845), 
Mém. (1818, ete.), Bull. { 
Roy. des. Sc. Nat. et Méd. (1822), Journ. de Méd. 1843) and Journ. 
de Pharm. (1845, ete.); Soc. Roy. Linn. (1835), Bull. (1872, ete.). 
Liége, Soc. Roy. des Sc. (1835), Mém. (1843, ete.). Mons, Soc. Prov. 
des Sc., etc., du Hainaut (1833), Mém. (1889, ete.). 

HOLLAND: Amsterdam, K. Nederlandsch Instituut, Proc.-Verb. 
(1808, ete.), Verhandel, (1812, ete.), Tijdschrift (1847) ; Genootscha; 
ter Beford. der Natuwur-, ete., Kunde, Maanblad (1807, ete.), an 
Werken (1870, etc.) ; Hollandsche Maatschappij, Werken (1810, ete.): 
K. Akad, van Wetensch., Versiagen (1853, ete.), Verhandel, (1854, ete.), 
and Jaarboek (1857, ete.). Arnheim, Natwurkundig Genootschap, 
Tijdschrift (1844, ete.). Bois-le-Due, Provinc. Genootscha , Hande!- 
ingen (1837, etc.). Groningen, Natuurk. Genootschap, Versl. (1862, 
ete.). Haarlem, Hollandsehe Maatschappij der Wetensch., Verhandel. 
teat “ne The Hague, &. Zoolog.-Botanisch Genootscha , Versi, 
1864, ete.). Luxembourg, Soc, des Sc. Nat, Publ. 1858, ete.). Mid- 
delburg, Zeeuwsch Genootschup der Wetensch., Verhandel, (1769, etc.) 
and Archief (1856, ete.). Utrecht, Province. Genootschap van Kunsten 
en Wetensch., Verhandel, (1781, ete.) and Aanteckeningen (1845, ete.). 
BaTavia, Bataviaasch fenoolschap van Kunsten en Wetensch., Ver- 
handel. (1779, ete.), Tijdschrift (1852, ete.), and Notulen (1864, ete.); 
Natuurk. Vereeniying in Nederl. Indié, Tijdschrift (1850, ete.) and 


Verhandel (1856, ete.). : 
DENMARK. Copenhagen, K. Danske Videnskabernes Selskab, based 
Skrifter (1781, ete.) and Af- 


on 9 caer ga Selskab (1743-1813), 
handlinger (1824, ete.) ; Naturhist. Forening, Meddelelser (1849, ete.) 
SWEDEN: Gottenburg, K. Vetenskaps och Vitterhets Sambiille, 
Handlingar raat ete.). ip ee EK. Svenska Vetenskaps Akademi, 
Handlingar (1740, ete.) and Arberdittelser (1820, ete.). Upsala, K. 
Velenskaps Societeten, Acta (1720, ete.). 
Norway: Christiania, Physiographiske Forening, Mag. for Natur- 
Vidensk (1832, ete.); Videnskabs-Selskabet, Forhandl. (1859, ete.). 
Throndhiem, K. Norske Vidensk.-Selskab, Skrifter (1817, etc.). 
SPAIN: Madrid, R. Acad. de Cien. Exactas, Fis.,’y Nat. Mem. 
(1850, ete.) ; Soe. — de Hist. Nut. Anales (1872, ete.). San Fer- 
nando, R. Acad. Mem. 


Russia: Siezd Russkikh Yestestvoispytately Nagiete A of Russ, Natu- 


Heidelberg, Natur- 


Mannheim, Ver. /. Naturk., 
J. d, Gesch, naturwiss., Schrif- 


ralists), first meeting at St. Petersburg 1867-68, Trudy or Trans. (4to, 
1868, ete.). Dorpat, Naturforsch. Ges. Sitzungsber, (1858, ete.) and 
Archiv. (1854, ete.) ; Gelehrte Eslnische Ges. Verhandl. (1846, ete.), 
Schriften (1863, ete.), and Sitzwngsber. (1866, ete.). Helsingfors, Soe. 
Scient. Fennica, Acta (1842, ete.). aminietz, Naturforsch.-Ges. 
Kazan, Soc. of Naturalists at University, ene y M (1870, ete.) and 
Trudy (1872, ete.). Kharkoff, Soc. of Scientists at Univ., Trud: (1870, 
ete.), and Protokoly (1870, ete.). Kieff, Soc. of Naturalists, apiski. 
Moscow, Imp. Soe. of the Friends of Nat. Hist., Anthrop., ete., Izviestiya 


er., Abhanal. (1869, ete.). | 


1832, ete.), and Annuaire (1835, ete.) ; Soc. | 
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RouMANIA: Bucharest, Soc. Acad. Romana, Annalile (1867, ete.). 

CENTRAL and SOUTH AMERICA: Bogota, Soc. de Naturalistas Neo- 
Granadinos, Contribuciones (1860, ete.). Buenos Ayres, Soc, Cientifica 
Argentina, Caracas, Soc. de Ciencias, Boletin (1868, etc.). Cordova, 
Acad, Nacion., Bol. (1874, ete.). Guatemala, Jnstit, Nae. Havana, 
Acad, de Cien., Anales (1864, etc.). Mexico, Soc. Méx. de Hist. Nat., 
La Naturaleza (1869, ete.). Rio de Janeiro, Palestra Cient,, Archivos 
(1858, ete.). Santiago, Soc. de Hist. Nat. 


Il. MATHEMATICS, 


Many of the general scientific societies (see class i.) have mathe- 
matical and other special sections. Among defunct English 
societies may be mentioned the Mathematical Society, which used 
to meet in Spitalfields (1717-1845) and possessed a library, and the 
Cambridge Analytical Society, which published Memoirs (4to, 1813). 
The London Mathematical Society, Proc. (1865, ete.), and the 
Edinburgh Mathematical Society (1883), Proc. (1883, ete.), are still 
flourishing. 

FRANCE: Paris, Soc. Mathém. de France (1872), Bull. (1873, ete.). 
GERMANY: Berlin, Mathem. Ver. der Univ. (1861), Ber. (1876, etc.). 
Cassel, Geometer-Ver, (1878). Dresden, Ver. praktisch. Geometer 
(1854), Jahresber. (1861, etc.), Essen, Feldmesser- Yo ne Frank- 
fort, Phys. Ver. (1824). Géttingen, Mathemat. Ver. (1 . amburg, 
Mathemat. Ges. someg Mitthed. Konigsberg, G@ Ver. (Ist) 
Strasburg, Geometer- Ver. (1881). Stuttgart, tscher Geometer- Ver., 
Zeitschrift (1872, ete.). HOLLAND: Amsterdam, Genootschap der 
Mathemat. Wetensch. Kunstoeffinengen me Mengelwerken (1793- 
1816), and Archief (1856, ete.). SPAIN: Valladolid, R. Acad. de 
Matematicas (1803, etc.), now dissolved. Russta: Moscow, Mathe- 
mat. Soc. JAPAN: Mathemat. Soc. of Tokio, Journal (1878, etc.). 


III, ASTRONOMY, 


Astronomical observatories and their publications have been 
already treated and enumerated in the article OBSERVATORY. 
The Royal Astronomical Society was founded in 1820 under the title 
of Astronomical Society of London, and was incorporated on 7th 
March, 1831. It occupies rooms in Burlin ton House, and has 
published Memoirs (1822, etc.) and Monthly Notices (1831, ete.). There 
are also societies at Bristol (1869), Reports; Liverpool 1881); and 
Leipsic, Astronomische Ges. (1863), Publ. (1865, ete.) and ‘ierteljahrs- 
schrijt (1866, etc.). 


IV. Puysics. 


The Physical Society of London was founded in 1874 and 7 
tered under the Companies Act; it has published Proceedi: (1 4, 
ete.). The London Electrical Society (1536) did useful work in its 
Transactions (1837-40, vol. i.) and Proceedings (1841-43). Sir W. 
| Siemens was one of the originators of the Society He 
Engineers and Electricians, which was founded in 1871 and regis- 
tered in 1883. It owns the Ronalds library of electricity and mag- 
netism and publishes a Journal. 
UNITED STATES: Chicago, Amer. Electrical Soc., Jour. (1875). New 
York, National Telegr, Union, Telegrapher (1864-70). FRANCE: Cam- 
brai, Soc. Magnétique, Archives (1845). Paris, Soc. irae a 
(recognized as of public utility on 15th January, 1881), 
MANY : Berlin, Physikalische Ges. (1843), Furtschritte der Physik (1847, 
| ete.); Elektrotechnisch. Ver. (1877), Ztschr. (1880, ete.). Breslau, Physi- 
kalischer Ver. Frankfort, Physikalischer Ver., Jahresber. ITALY: 
ix. € Matem., Rendic. (1856, ete.) and 
isti Ital, HOLLAND: Rot- 
roefondervindelijke Wijsbe- 


| Naples, R. Accad. delle Se. J 
Atti (1863). Rome, Soc. degli Spettr 
terdam, Bataafsch. Genootschap van 

geerte, Verhandel. (1774, etc.). 


V. CHEMISTRY. 


Pharmaceutical societies are placed in class xiii, (Medicine, 
ete.). The Chemical Society of London for the promotion of chem- 
istry and the sciences immediately connected with it was insti- 
tuted on 23d February, 1841; a charter of incorporation was ob- 
tained in 1848. It publishes Memoirs (1843, ete.) and Quarterly 
Journal (1849, ete.). Chemistry and its connection with the arts, 
and agricultural and technical matters, form the subjects of the 
Institute of Chemistry, founded on 2d September, 1877, and ineor- 

orated on 2d October, 1877. The Society of Chemical Industry (1881) 
Ss specially devoted to the branch of chemical engineers. The 
Society of lic Analysts publishes the Analyst (1876, ete.). The 
oldest of the numerous photographie societies is the Photogra 
Society of Great Britain (1853), which issues a Journal. The 


College of Chemistry was founded in July, 1845, and had a brief 
career pukniatiod Reports (1849). The’ Cavendish Society was in- 


stituted in 1846 for the publication and translation of works and 
apers on chemistry. 


t came to an end in 1872 after having 
ssued 30 vols. 


UNITED STATES: New York, American Chemical Soc, (1876), Proc. 
1876) and Journ. (1879, ete.). FRANCE: Paris, Soc. Son ifehh Ben 
1858, etc.). GERMANY: Berlin, Deutsche Chemische Ges. HF . Ber, 
(1868, ete.). Frankfort, Chem. Ges., Jena, Chem. Laborat. Wiir 4 
Chemasche Ges. (1872). BOHEMIA: Prague, Spolek Chemiku tych 
or Soe. of Bohemian Chemists, Zpravy or Trans. (1872, ete.). RUSSIA : 
St. Petersburg, Russ. Chem. and Phys. Soc. at Univ., Journal (1869, 
e 7 


VI. GEOLOGY, MINERALOGY, AND PALEONTOLOGY. ’ 


Among thése the Geological Society of London, founded in 1807 

and incorporated in 1826, is the largest and most import 
ansactions (1811, ete. 

Geologists’ Association 
stituted in 1858, and issues Proceedings (1859, ete.). Th 
ogieal Society (1876) has united with it the si ( 
issues the Miner ical Magazine (1876, ete.). The P me 
eal Society was founded in 1847 for the delineation and d 
of British fossils; it issues Publications (39 vols. 


Ato, 
wall jal Gi iety (1814) devotes s 
ae eee ee a 


has published Proceedings (1834-46), 
Quarterly Journal (1845, ete.). The G@ 


tention to the mining 
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Transactions (1818, ete.). It holdsits meetings at Penzance. In 
Scotland there are the Geological Society of Edinburgh (1834), which 
has Transactions (1870, etc,), and the Glasgow Geological Society 
(1858) which also has Transactions (1860, ete.). The Royal Geologi- 
eal Society of Ireland (1832) is chiefly directed to the geology of the 
country. It publishes a Journal (1837, etc.). There are also the 
Geological Associations of Leeds (1874) and Liverpool (1880), 7rans., 
the Societies of Liverpool (1859), Proc., Manchester (1838), Trans., 
and Norwich (1864), Proc.,and the Yorkshire Geological and Tech- 
nological Society, Proc, (1839, ete.). 

UNITED States: Louisville, Ky., Ohio Falls Geolog. Soe. 
Francisco, California State Geology. Soc. (1876). 
Géol. du Nord (1870), Annales ' (1874, ete.). Havre, Soc. Géol. 
de Normandie, Bull. (1873, ete.). Paris, Soc. Géol. France de (1830, 
recognized 1832), awards the Prix Viquesnel (£40) every three 
years, Bull. (1830, ete.), and Mém. (1833, ete.); Soc. Franc. de Miné- 
ralogie (recognized 1886), formerly Suc. Minéral. de France, Bull. 
Saint-Etienne, Soc. d’Ind. Minérale (1855), Bull. (1855, ete.). GER- 
MANY and AUSTRIA-HUNGARY’ Berlin, Deutsche Geol. Ges, (1848), 
Zischr. (1849, etc.). Briinn, Wernerscher Geol. Ver., Jahresber. Darm- 
stadt, Mittelrheinischer Geol. Ver. (1851), Mittheit, (1855, ete.). Dresden, 
Gebirgs- Ver. (1855). Pesth, Geol. Ver. f. Ungarn, SWITZERLAND: 
Schweizerische Geol. Ges. (1882), section of A /g. Schw. Ges. Zurich, 
Schweiz. Paldonto!. Ges. (1874), Abhandi, (1875, ete.). ITALY: Soe. 
Geol. Ital., founded at the second International Geological Con- 

ress. BELGIUM: Antwerp, Soc. Puléontol. (1857), Bull, Charleroi, 

x. Paléontol. (1863), Documents et Rapports (1866, ete.). Liége, 
Soc, Géol. de Belgique, Annales (1874, ete.), SWEDEN: Stockholm, 
Geologiska Forening, Firhandlingar (1872, ete.). Russta: St. Peters- 
burg, Imp. Russian Mineralog. Soc., Trans, (1830, ete.). ARGENTINE 
REPUBLIC: Buenos Ayres, Soc. Paleontol, 


, San 
FRANCE: Lille, Soe. 


VII. METEOROLOGY. 

The International Meteorological Congress first met at Vienna in 
1873. The Royal Meteorological Society (1850) of London was incor- 
porated in 1866; its organ is the Quarterly Journal (1878, ete.). To this 
must be added the British Rainfal! Society and the Scottish Meteoro- 


logical Society, which holds its by gan at Edinburgh and issues , 


a Journal (1866, ete.). Port Louis (Mauritius), Meteorolog. Soc., Trans. 
(1853, ete.). Paris, Soc, Météorolog. de France, Annuaire (1849, etc.) 
and Nouvelles Météorolog. (1868, etc.), Hamburg, Deutsche Meteoro- 
log. Ges. (1883), Ztschr. Magdebur , Ver. f. landwirthsch. Wetterkunde 
1). Meissen, Gesellsch. 
itschrift (1866, ete.). Modena, Soc. Meteorolog, Itc. 


VIII. Microscopy. 


The Royal Microscopical Society (1839, incorporated 1866), with 
Transactions (1842-68) and Journa/ (1869, ete.); the Quekett Micro- 
scopical Club (1865), with a Journal (1868, ete.); and the Postal Mi- 
croscopie Society (1873), also with a Journa/, are located in London. 
There are suburban societies at Ealing (1877), Hackney ae 
Highbury (1878), South London (1871), and Sydenham (1871). 
Amongst those in the provinces may be mentioned the ones at 
Bath (1859), Birmingham (1880), Bolton (1877), Bradford (1882), Bris- 
tol (1843), Carlisle, Chichester (Trans.), Croydon (1870, Trans.), 
Dub! 1840), East Kent (1858), L’ Hib se (1868, Trans.), Manches- 
ter (1880), New Cross (1872), and Sheffield ae In the United 
States the State Microscop. Soc. of Illinois publishes the Lens (1872, 
ete.) ; Buffalo, Amer. Soc. of Microscopists; New York, Microscop. 
Soe. Brussels, Soc. Belge de Microscop. (1875), Proe.- Verb. (1875, ete.) 
and Annales (1876, ete.). Berlin, Ges. f. Mikroskop. (1877), Ztschr. 
(1878, ete.). Hanover, Ges. f. Mikroskop. (1879), Jahresber, 


\ IX. BOTANY AND HORTICULTURE. 
-_ Linnean societies, which ustially 
ass (No.i). The Con In- 


. ees. are evan in the general ¢ 
i: @ Horticulture first met at Brussels in 1864 and the Con- 
enh sent de Botanique at Amsterdam in 1865, The nt 4 

ic Society Od London (incorporated: 1839) has oe in the 

r circle of e uwarterly Record (1880, 
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‘at, a Hortic. (1 
* ge teed =. po 

rmatin-en- (-} A 
res, Soc. d’ Hortic. 7 Tyenaiilon, Soc. d' Hortic. GERMANY and 
STRIA-HUNGARY: Berlin, Bot. Ver. cual Verhandl, (1859, ete.); 

he Bot. Ges. (1882); Horticult, Ges, Blankenburg. Bot. Ver. 
n, Bot. Ver. (1818), Jahresber. (1837, etc.). Dresden, 

theil. (1841 Erfurt, Gartenba t, Gar 
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burg, Bot. Ver.’ Gorlitz, @artenbau Ver. 
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m (1871, ete.). ITALY: Milan, Soe. Crittog. 
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logique, Annales (1864, ete.). Bruges, Soc. d'Hortic. et de la Bot. 
Brussels, Soc, Roy. de Bot. (1862), Bull. (1862, ete.); Soc. Roy, de 
Flore; Soc. Centr. @ Arboric., Annales, Liége, Soc. Roy. d@ Hortic, 
HOLLAND: Leyden, Nederl, Bot. Vereen. Luxembourg, Soc, de Bot., 
Recueil (1874, ete.). Nimeguen, Nederl. Bot, Vereen., Archief (1871, 
etc.). DENMARK: Copenhagen, Bot. Forening, Tidsskrift (1866, ete.). 


X. ZooLoey. 


Societies dealing with natural history in general, or zoology 
and pom together, are arranged under class i. The Zoological 
rege of London (founded 1826, incorporated 1829) is famous for 
its collection of live animals in its gardens at Regent's Park. It 
publishes Proceedings (Svo, 1830, ete.) and Transactions (4to, 1835, 
| ete.), The other metropolitan societies are—British Ornithologists’ 
Union (1859) ; Entomological Society of London (1833), Trans. (1834, 
ete.) ; National Fish Culture Association (1883). The Marine Bio- 
logical Association of Great Britain (1884), for the study of marine 
food fishes and shell-fish, has a laboratory at Plymouth. The 
Royal Zoological Society of Ireland (1831) has gardens in the Pheenix 
| Park, There is the British Beekeepers’ Association (1874). Avs- 
| TRALIA and NEW ZEALAND. Auckland, Acclimatization Soc, Bris- 
bane, Acelimat. Soc. Christchurch, Acclimat. Soc. Melbourne, 
Zoolog. and Aectimat, Soc. of Victoria, Report (1861, ete.). Sydney, 
Acclimat, Soe. of N.S. Wales, Report (1862, ete.) ; Entomolog. Soc. of 
N.S.W., Trans. (1863, ete.). Wellington, Westland Nat, and Ac- 
climat. Soc. AFRICA: Cape Town, Zoolog. Soc. Port Louis (Mauri- 
tius), Soc. d’Acclimat. CANADA: Toronto, Entomolog. Soc.; Bee- 
keepers’ Assoc, 
NITED STATES; Cambridge, Nuttall Ornitholog. Club, Quart, Bull. 
1876, ete.); and Entomolog. Club, Psyche (1874, ete.). Cincinnati, 
Zoolog. Soc. ee Report (1875, ete.). Illinois Central Beekeepers 
| Association, Philadelphia, Zoolog. Soc. (1873), Report (1874, ote.) ¢ 
and Amer. Entomolog. Soc., merged in the Acad. of Nat. Sc. Was 
| ington, Biolog. Soc.; and Entomolog. Soc. FRANCE: Alais, Soe, 
| Séricicole, Bull. (1876, ete.). Amiens, Soc. d’ Apiculture, Bull. (1875, 
ete.). Clermont, Soe. Centr. d’ Apicult., Bull. (1875, ete.). Lille, Inst. 
| Zoolog. d Wimereux, Travaux (1877, ete.). Paris, Soc, Nat, @ Acclimat, 
(1854), Bull, Mensuel (1854, ete.) and Chron. Bimens. (1875, ete.) ; Soc. 
Zoolog, de France, Bull. (1876, ete.) ; Soc. Entomolog, de France ; and 
Soc, de Biologie, Comptes Rendus (1850, ete.). GERMANY and AUs- 
TRIA-HUNGARY: Wanderversammlung Deutscher Bienenziichter, Ver- 
| handl, (1856, ete.). Bendorf, Akklimat.- Ver. . Berlin, Akklimat.- Ver. 
(1856), Zeitschr. (1858, ete.) ; Central-Inst. f. Akklimat., Mittheil. (1859, 
ete.) ; Deutsche Zoolog. Ges. ; Deutsche Ornithologen-Ges, (1845), Ber. 
(1850, ete.); Deutsche Fischerei Ver,, Publikat. (1871, ete.) ; Deutsche 
Lntomolog. Ges. (1856), Entomolog. Zeitschr. (1857, ete.) ; Ver, zum Be- 
ford, des Seidenbaues, Jahvesber. (1869, ete.) ; Physiol g. Ges., Ver- 
handl. (1877, ete.). Breslau, Physiolog. Inst., Studien (1861, ete.) ; Ver. 
Ff. Schles. Insektenkunde, Zeitschr. (1847, ete.). Brunswick, Deutsche 
Ornitholog. Ges. Carlsruhe, Badischer Ver. f. Gefitigelzucht, Monats- 
blatt, (1872, ete.). epee Bienenwirthschafll. Haupt- Ver.,, 
Sdichs, Bienenfreund (1865, ete.). Frankfort, Zoolog. Ges., Der Zoolog. 
Garten (1860, ete.) ; Deutsche Malako-zoolog. Ges. Jahrbiich. (1874, ete.) 
and Nachrichtsblatt sn ete.). Halberstadt, Deutsche Ornitholo: 


J. 
Ges. ; Halle, Ornitho Central-Ver. Hamburg, Zoolog. Ges., Ber. 
i ete.). 


| 


Hanover, Bienenwirthschajll. Central-Ver., Centralblatt 
1865, ete.). Leipsic, Stichs. Seidenbau Ver., Zeitschr. (1868, ete.). Mu- 
nich, En/omolog. Ver. (1876); Pischerei Ver., Mittheil, (1876, ete.). Nord~ 


lingen, Ver. Deutscher Bienenwirthe, B.-Zeitung (1845, ete.). Ratisbon, 
Zovlog.-Mineralog. Ver. (see class il. Stettin, Ornitholog. Ver. (1873), 
Jahresber. (1873, ete.) ; Entomolog. Ver. (1887), Ent. Zeitung (1840, 
ete.). Triest, Zoolog. Inst. u. Zoolog. Station, Arbeiten (1878, ete.). 
Troppau, Schles. Bienenzucht-Ver. (1873). Vienna, Entomolog. Ver. ; 
Embryolog. Inst., Mittheil. (1871, ete.) ; Ornitholog. Ver. Wurzburg, 
Zoolog. Zootomisches Inst. (1872), Arbeiten (1874, etc.), SWITZERLAND : 
Bern, Schweiz. Entomolog. Ges. Geneva, Assoc. Zoolog. du Léman ; 
Soe. Ornitholog. Suisse (1865), Bull. (1866, etc.). ITaLy : Casale. Soc. 
Bacologica, Boll. (1866, ete.). Florence, Soc. Allantina Ital., La Serici- 
cultura (1865, ete.) ; Soe. Entomolog. Ital., Bull. (1869, ete.) Naples, 
Zoolog. Station, Mittheil, (1878). Palermo, Soc. di Acclimaz., Atti 
(1861, ete.), Pisa, Soc. Malacolog., Ital., Bull. (1875, ete.). Rome, Soc. 
di Pisicolt. Ital. (1872). BeLGium: Antwerp, Soc. . de Zoologie, 
Brussels, Soc. Roy. de Zoologie ; Soc, Entomolog. de Belgique (1855), 
Annales and Bull. (1857, ete.) ; Soe. Malacolog. (1863), Annales (1863, 
ete.) and Procés- Verb. (1872, ete.). HOLLAND: Amsterdam, K. 
Zoolog. Genootschap “ Natura Artis Magistra,” Jaarboekje (1852, ete.) 
and Tijdschr. (1863, etc.). The Hague, Nederl. Entomology. Vereen., 
Tijdschr, nei, ete.). Rotterdam, Nederl. Dierkwndige Vereen., 
Tijdschr. (1874, ete.). Norway: Bergen, Selskabet for Norges Fis- 
kerier, SWEDEN: Stockholm, Entomolog. Forening. Russta : Mos- 
cow, Acclimat. Soc. St. Petersburg, Russian Entomolog, Soc. AR- 
GENTINE REPUBLIC: Buenos Ayres, Soc. Zoolog. Argentina, Period. 
Zoolog. (1875, ete.)* Soc. Entomolog. Argent. i" 


XI. ANTHROPOLOGY. 


The Congres International d@' Ant logie et d’ Archéologie Préhis- 
toriques held its first meeting at Neuchatel in 1866 ; itissues Comptes: 
Rendus (1866, ete.). The Anth 0; Institute of Great ain 
and Ireland was founded in 1871 upon the Ethnological Society 
Tee aoN and the anttropaogient Socidy (1868), which issued Me- 
7 , an e@ 0, , 
moirs (1863-69) and the Anthropological Boview sb 70), The Insti- 
tute brings out a Journal (1871, ete.). 

UNITED STATES: As la Anth . Soc. New York, Amer. 
Ethnolog. Soc., Trans, (1845-53) and . (1860-61) ; Anthropolog. 
Inst., Journ, (1871, ete.). Washington, Anthropolog. Soc, FRANCE: 
Paris, Soc. d' Anthropologie (1859; recognized ), Bull, and Mém. 
(1860, ete.) ; Soe. a Ethnogr. Annuaire aa ete.) and Revue (1869, 
ete.); Soe. des }), Revue. 


Traditions Populaires (1 GERMANY and 
AUSTRIA-HUNGARY: Berlin, Ges. f. , ete. (1869). Zischr. 
(1870, ete.) and Verhandl. (1871, ete). Brunswick, Ges. f. 
Anthropologie, Archiv (1870, — and Corr.-Blatt, (1874, ete.) Got- 
tingen, Anthro . Ver, (1874, ete). Leipsie, Ver. f. 
Anthropolog. Ber. (1871, ete.), afterwards joined to the Ver. 
Erdk. Munich, Ges. f. Anthropolog. (1870), Beitr. (1876, etc.), Stutt- 
gart, Anth . Ges. Vienna, Anthropolog. Mittheil. (1870, 
ete.). ITALY: Florence, Soc. . di A Archivio (1873, 
ete.), SWEDEN: Stockholm, Antropologiska Tidskr, (1875,. 
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etc.). 
Havana (Cuba), Soc, Antropolég. RUSSIA: 


Imp. Soe, for friends of 
Research in Nat. Sc., Anthropology, ete. 


XII. SoctoLocy (Economie Science, Statistics, Law, Education). 


The international societies are the Association Internationale 
pour le Progrés des Sciences Sociales and the Congrés International de 
Statistique, which first met at Brussels in 1853. Both have issued 
Comptes Rendus. The Congres International de Bienfaisance may 
be traced to a suggestion at the Congrés Pénitentiaire held at Frank- 
fort in 1847, The first meeting took 
The National Association for the Promotion of Social Science (1857) 
had united with it in 1864 the Society for Promoting the Amendment 
of the Law, It holds a yearly migratory meeting, and publishes 
Transactions (1858, ete.) and Social Science (1866, ete.). The Statisti- 
cal Society (1834), with a Journal (1839, ete.) ; Political Economy 
Club (1821); Cobden Club (1866), for the diffusion of the political 
and economical principles with which Cobden's name is asso- 
ciated, having various publications ; Institute of Actuaries; Insti- 
tute of Chartered Accountants (1880); and the Institute of Bankers 
(1879) meet in London. There are also the Munchester Statistical 
Society (1833), with Transactions : the Actuarial Society of Edinburgh 
(1859) ; and the Social and Statistical Society of Ireland (1847:, with 
a Journal, at Dublin. After the INNS oF CouRT (q.v.), the most 
important of English legal societies is the Incorporated Law Society 
of the United Kingdom (1827, incorporated 1831) ; it began courses 
of lectures for students in 1833, and was appointed registrar of 
solicitors ten years later, and obtained supplementary charters 
in 1845 and 1878; it has fifty provincial law societies in associa- 
tion. The Verulam Society (i846) published a few books and came 
toanend. The Selden Society for the promotion of the study of 
the history of law was established in 1887. The headquarters of 
the Association for the Reform and Codification of the Law of Nations 
are in London, but conferences are held in various Continental 
towns. The Institute of Patent Agents (incorporated 1882) issues 
Transactions. The Juridical Society of Edinburgh (1773) has pub- 
lished five editions of a Complete System of Conveyancing. The 
Ascham Society was founded in 1879 for the improvement of edu- 
cational methods; and the Society for the Development of the Science 
of Education (1875) issues Transactions. 

UNITED States: Boston, Amer. Assoc. for Promotion of Soc. 56> 
Amer, Statist. Assoc., Collections (1847, ete.) [American Institute of 
Education]. New York, Soc. for Polit. Education, Publ. (Washing- 
ton, National Educational Association; also American Economie 
Association (1886), Publ, (1887)]. FRANCE: Grenoble, Soc. de Statist, 
(1888), Bull. (1840, ete.). Marseilles, Soc. de Statist. (1827), Répertoire 
(1837, ete.). Paris, Soc. Int. des Etudes Pratiques d’ Econ. (1856, recog- 
nized 1869); La Réforme Soc.; Soc. Fran. de Statist, Unw. (1829), 
Journal issued jointly with Acad. Nat. since 1849 ; Soc, de Statist. de 
Paris (186), recognized 1869), Jowrn. (1860, ete.) ; Soc. de Législation 
Comparée (1869 recognized 1873), Bull, Annuaire de Lég Frang., and 
Ann, de Lég. Etran.; Soc. pour Instr. Blément, (1815, recognized 
1831), Bull. St. Maixent, Soc. de Statist. des Deux Sevres. GERMANY: 
Berlin. Volkswirths. Ges. (1860), Volkswirths. Zeitfragen (1879, ete.) ; 
Ver. f. deutsche Volkswirths, (1876), Ztschr. (1880, ete.); Ver. f. Forde- 
rung d. Handelsfreiheit (1878), Mittheil. on ete.) ; Ver. f. d. statist. ; 
Jurist. Ges. (1859), Jahresber. (1863, ete.). Dresden, Statistischer Ver. 
(1831), Mittheil. Frankfort, Statistische Ges. ; Juristische Ges. (1866), 
Rundschau (1867, ete.). Laibach, Jurist, Ges. Leipsie, Ver. f. wiss, 
Piidagogik, Jahrbuch and Mittheil. BELGIUM: Brussels, Ligue ‘de 
? Enseignement (1864), Bull. ; Soc. Centr. des Instituteurs Belges (1860), 
Le Progrés, HOLLAND: Amsterdam, Ver. voor de Statist, in Neder. 
Zand, Jaarboekje (1849, ete.) and Jaarcijfers (1882, ete). SPAIN: 
Madrid, Junta Estadist. Russta: Moscow, Juridical Soc. St. Peters- 
burg, Pedagogical Soc. Ecypt: Cairo, Bureau Central de Statist. 
JAPAN: Tokio, Statist. Soc. 


XII. Mepicrne, SurGERy, Etc, 


The first meeting of the Congrés Médical International was held 
at Paris in 1867; a Bulletin has been issued annually since 1868, 
The Proceedings of the British National Veterinary Congress date from 
1881, The Royal Colleges of Physicians and of Surgeons of Lon- 
don, Edinburgh, and Dublin do not come within our scope. The 
Medical Society of London (1773) is the oldest in the metropolis ; it 
has issued Memoirs (1787-1805), Transactions (1810, ete.), and Pro- 
ceedings (1872, ete.). The other London societies include the Aber- 
-nethian Society (1795), which issues Proceedings ; British Dental Aséo- 
ciation (1879), with a Journal (1880, ete.); British Gynecological Society 
(1884); British Homeopathic Association (1859), with Annals (1860, 
ete.) ; British Medical Association (1832),which has more than forty 
home and colonial braaches, and publishes British Medical Journal 
(1857, ete.) ; Clinical Society (1867), with Transactions ; Dermatological 
Society (1882); Epidemiologic Society (1850), with Transactions 

855, ete.) ; Hahnemann Publishing Society (1852), Materia Medica 
“1852, ete.) ; Harveian Society (1831) : Homeopathic Association (1845); 
Hunterian Society (1819); New Sydenham Society (1858), which pub- 
lishes Biennial Retrospect (1867, ete.), and translations and reprints 
of books and pa ers of value, succeeded the Old Sydenham Societ y 
(1844-57), which issued 40 vols.; Obstetrical Society (1858), with Trans- 
actions (1860, ete.); Odontological Society Vee with Transactions 
ere. ete.); Ophthalmological Society (1280); Parkes Museum (1876). 

ounded in memory of the services of Dr. E. A. Parkes to sanitary 
science ; Spe bp Society (1846) Transactions: Pharmaceutical 
Society (1841), with museum, which has a branch at Edinburgh, 
Pharmaceutical Journal (1842, ete.); Physiological Association (1876), 
Journ. of Physiology (1878, ete.); Royal Medical and Chirurgical Society 
1805; charter 1834), with library, and Transactions (1809, ete.) and 

‘oceedings (1857, ete); Sanitary Institute (1876), the council of 
which appoint examiners; Society of Medical Officers of Health 
(1856), Transactions. The provincial societies are very numerous 
and inelude—Birmingham, Midland Med. Soc. 1848). Dublin 
Acad. of Med. in Treland (1882), Trans. (1883, ete.). E inburgh, Roy. 
Med, Soc, (1737; charter 1778); Harveian Soc. (1752); Medico-Chirw 
Soc. (1821), Trans, 1824, ete.); and Obstetrical Soc. (1840). 
Medico-Chirurg. Soc. (1866), d upon Med. Soc. and Med.-Chirurg. 
Soc. (both 1814). Manchester, Med. Soe, (1834). 

AUSTRALIA ; Melbourne, Med. Soc. of Victoria, Austr. Med. Journ. 
(1856, ete.). CANADA: Montreal, Union Méd. du Canada, Revue 


lace at Brussels in 1856. | 


SPAIN: Madrid, Soc. Antropolég. Exp, Revista (1875, ete.). | 


SOCIETIES. 


(1872, ete.) ; Canada Med. Assoc, Trans, (1877, ete.) INDIA: Bombay 
Med, and Physical Soc., Trans, (1838, etc.). Caleutta, Méd, Soc. 


UNITED STaTEs: Amer, Pub. Health Assoc., Reports (1873, ete.) ; 


| Trans, (1883, ete.). 


| Amer, Dental Assoc., Trans. (1860, ete ); and Amer. Inst. of Homeeop. 


Trans, (1878, etc.). The state medical associations include those 
of Alabama, Trans. (1869, ete.) ; Georgia, Trans, (1873, etc.) ; Maine, 
Trans, (1853, etc.) ; Missouri, Trans, (1851, ete.) ; and South Caro. 
lina, Trans. The State medical societies include those of Arkan.- 
sas, Trans, (1877, ete.) ; California, Trans. (1870, ete.) ; Illinois, Trans, 
(1851, ete.) ; Kansas, Trans, (1867, ete.) ; Michigan, Trans, (1869, etc.) : 
Minnesota, Trans. (1874, ete.); Nebraska, Trans. (1869, ete.) ; New 
Jersey, Trans. (1859, ete.) ; Pennsylvania, Trans. (1851, Me Rhode 
Island, Trans, (1877, ete.); Texas, Trans. (1874), and Wisconsin Trans. 
(1880, ete.). To these have to be added the following town associa- 
tions: Albany, Med, Soc, Trans, (1807, ete.) Baltimore, Med. and Chi- 
rurg. Faculty of Maryland, Trans, 1856, ete.) ; Boston, Amer, Gynzxco- 
log. Soc,, Trans. (1876, ete,); Mass, Medico-Legal Soc. Trans, (1878, ete.) : 
New York, Acad, of Med,, Trans. (1847, ete.), and Bull, (1860, ete. ; 
Med, Soe,, Trans, (1815, ete,); Medico-Chirurg. Soc., Trans, (1878, 
etc. ; Amer. Surg, Assoc., Trans, (1883, etc.); Medico-Legal Soc., Sani- 
tarian (1873, ete.) ; Amer, Ophthalmolog, Soc., Trans, (1865, ete.). 
Philadelphia, Amer, /fed, Assoc, Trans. (1848, ete.); Med. Soc., 
Trans, (1850, ete.) ; Obstet. Soc., Trans, (1869, ete.) ; Amer, Pharm, 
Assoc., Proc.; Patholog. Soc. Richmond, Med. Soc., Trans, (1871, ete.).: 
FRANCE: Besancon, Soc, de Méd, (1845), Bull. (1845, ete.). Bor- 
deaux, Soc. de Méd, (1798), Journ, (1829, ete.); Soe. de Pharm. 
(1834), Bull. (1860, ete.) ; Soc. de Méd, et de Chirurg, Caen, Soc, de 
Méd, (1799, known by its present name since 1875), Année Méd. 
(1876, ete,), Chambéry, Soc, Méd. (1848), Comptes Rend. (1848, ete.) 
and Bull, (1859, ete.). Grenoble, Soc. de Méd. he 
Soc. de Pharm, (1858), Mém, 
(1846, ete.). 
etec.). and 
. de 
a ; Soe. de Chi- 


Bull, (1877, ete,) ; 
Méd, des Hépitaux, Bull. (1849, ete,): Soc, Méd Légale; Soc, de 
Soc, de Thérapeutique; Soc, Fran. 


othe. (isos. 


er- 


) (1848, ete.). 
(1808), Sitzungsber (1870, ete.). Frankfort, 
Aeratl, Ver. (1845), Jahresber (1857, ete.). ge Aerzl. Ver. 
(1816). Hanover, Ver. Analyt. Chemiker (1878). Heidelberg, roe 
wiss, Heilkwnde (1851). p- 
sic Med. Ges. (1829) ; Ges. f. ghee (1854), Mittheil.; Homéop 
thirur, Ver. Neer in Ztschy. 

Blatt (1854, 
Soe. Vétérin 


wag lg 
er. 
ITaLy: Seg og oe Med. Chirurg. Genoa, Accad, 


Turin, 

Soe. de Méd, (1839), 

. (1857), 

i834)" 
G 


PoRTUGAL: Lisbon, Soc, de Se. Med.; Soc. Pharm. Russia: 
Dorpat, Pharm. Soe. Moscow, Phys.-Med. Soe, Soc, of Prac- 
tical ally ign St. Petersburg, Soc. of Practical Pi * Imp. 
Pharm. Soe. 


Warsaw, Med. Chirurg. Soc. GREECE: rap mat 
Méd. Turkey: Constantinople, Soc. Imp. de Méd.; Soc. de 
CENTRAL and SouTH AMERICA: Buenos Ayres, Asoc, Med. 


Escuela Med. Guadalajara (Mexico), Soc. ‘Med. Merida ico), 
Soc. Med. Mexico, Acad, de Med.; Soc. Med. Monte Video, Soc. 


de Med. Santiago,Soc. Med. JAPAN: 
Se., Trans (1885, ete.). - 


“XIV. ENGINEERING AND ARCHITECTURE, 


The principal English society dealing with mechanieal science 
is the Institution of Civil Engineers (established in 181 poy ol 
ated in 1828), which publishes Transactions (4to, 1886-42) and Min 
utes of Procee wage (8vo, 1837, etc.). George Stephenson was the 
first president of the Institution of Mechanical whieh 
was founded at Birmingham in 1847, removed to London in 1877 
and registered under the Companies Act in 1878. It holds 

tory meetings and publishes Proceedi The of Ei 
(1854), with Transactions (1861, ete.) ; the echani 
gineers’ Society (1854) ; the Tron and Steel Institute (1869), wit 
actions; the Surveyors’ Institution (1868, incorporated in 


1 [General Societies of Dental Surgeons in Baltimore, Riehn 4 
Philadelphia, and Cincinnati.—Am. Ep.] ie gh iad 
: S 


Tokio Soc. for Adv. of Med. 
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which publishes Transactions and holds professional examina- 
tions; and 
meet in London. There are institutions in the provinces at 
Cardiff (1857, incorporated in 1881), Chesterfield (1871), Dublin 
1835, incorporated in 1857), Glasgow (1857, with Transactions), 

iddlesborough (1864), and Neweastle-on-Tyne (1852, incorporated 
in 1876, with Transactions). 

The leading architectural society is the Royal Institute of British 
Architects, founded in 1834, incorporated in 1887, and granted a 
new charter in 1887. It appoints examining professional boards 
and publishes Transactions (1836; 1879, ete.) and Proceedings (1879, 
ete.). There are also the associations of Birmingham (1874), 
Edinburgh (1850), Exeter (1843), Glasgow (1868), Leeds (1876) 
Leicestershire (1855), Liverpool (1848), Manchester (1875), New- 
castle-on-Tyne, and the societies of Manchester (1865) and Oxford 
(1837). The Architectural Association of London publishes a Sketch 
Book (1870, ete.). The Architectural Publishing Society (1848) has 
published Essays (1848-52), and since 1852 has been bringing out 
a Dictionary of Architecture. There is also a Society of Architects. 

UNITED STATES: Easton, Pa., Inst. of Mining Engineers, New 
York, Amer. Soc. of Civ. Eng., Trans.; Amer. Inst. of Min. Eng.; 
Amer. Inst. of Architects. FRANCE: Lyons, Soc, Acad. d' Arch. 
fee. Annales (1867, ete.). Paris, Soc. des Ingénieurs Civils; Mém. 

1848, etc.); Soc. Cent. des Architectes, Bull. (1851, ete.) and Annales 
(1875, ete.); it has held a congress since 1875. Saint-Etienne, Soc. 
de U Industrie Min. (1855), Bull. GeRMANY and AUSTRIA-HUNGARY: 
Berlin, Ver. Deutscher Ingenieure, Ztschr. (1857) and Wochenschrift 
(1877, etc.); Ver. f, Kisenbahnkunde; Akad. des Bawwesens ; Archi- 


Ver., Zischr. Breslau, Ver. f. Ges. der Bild, Kiinste (1862). 
Constance, Miinsterbaw Ver, (1881). Dresden, Stichs. Ingen.- u. 


Architeken-Ver., Protok. Hanover, Arch- u. Ingen.-Ver., Ztschr. 
Klagenfurt, Berg- und Hutten-Mannischen Ver. Leoben, K. k. Berg- 
Akad. Munich, Bayr. Arch.-u. Ingen.-Ver., Zischr. Prague, Arch.- 
und Ingen.-Ver. Vienna, Oesterr, Ingen.- u. Arch.-Ver., Ztschr.; Ges. 
J. Bild, Kiinste. SWITZERLAND: Lausanne, Soc. Vaudoise des Ingén. 
et des Arch. Zurich, Ver. Schweiz. Ingen. u. Arch. ITaLy: Turin, 
Soc. degli Ingeneri, Atti (1868-70). BELGIUM: Brussels, Assoc. des 
Ingén. Liége, Assoc. des Ingén, (1847), Annwaire (1851, ete.). HoL- 
LAND: Amsterdam, Maatschappij tot Bevordering der Bouwkunst, 
Bowwkundige Bijdragen (1843, ete.). The Hague, Kon. Inst. van 
Ingen., Verslag (1848, etc.), Verhandel. (1848, etc.), and Tijdschr. 
(1870, ete.). SPAIN and PorTUGAL: Lisbon, Assoc. dos Engenheiros 
Civ. Port.; Soc, dos Architectos ¢ Archeologos. Madrid, Soc. Central 
de Arquitectos. 


XY. NAVAL AND MILITARY SCIENCE. 


The ag United Service Institution, first known as the Naval and 
Military Library and Museum (1831), took the name of the United 
Service Institution in 1839, and was incorporated in 1860; it bas a 
aan ar museum and publishes a Journal (1857, ete.). The 

ome of the society is in London, as is also that of the Institution 
of Naval Architects (1860), which publishes Transactions (4to, 1860, 
ete.). The Royal Arti Institution (1838), which issues Minutes 
of ings (1858, ete.), is at Woolwich, and the Royal En- 
ginéers Institute (1875), which issues Royal Engineers Professional 
Papers, at Chatham. CANADA: Toronto, Military Inst, INDIA: 
Simla, United Service Institution. 

UNITED STaTEs: New York, Military Service Inst., Journal (1879, 
al (U.S. Naval a (1833); Annapolis, U. S. Naval Institute 

J. FRANCE: Paris, Reunion des ers, now Cercle Militaire, 
Bull. (1871, ete.). GERMANY and AUSTRIA-HUNGARY: Munich, 

Militér. Ges. (1868), Jahrbiich. (1871, ete.); Vienna, K. k. Milit.-Geogr. 

Inst., Arbeiten (1871, ete.). HoLLAND: Utrecht, Vereen. tot Verspreid- 

ing van Kennis aangaande s’ Lands Verdediging, Jaarsverslag (1872, 
ete.) and Werken. Norway: Christiania, Militere Samfund, 
Nordsk. Milit. Tidsskrift (1848, ete.). DeNMARK: Copenhagen, 

rigs ige Selskab, Milit. Tidsskrift (1872, etc.). 


ey 7 XVI. AGRICULTURE AND TRADES. 
- The Royal Agricultural Society of England began as the English 
Agricultural Society in 1838 and was ieee ronrete in 1840. It holds 
annually one migratory meeting in some part of England or 
‘ales and two meetings in London, where are its headquarters; 
blishes a Jowrnal (1840, ete.). The leading provincial agri- 
faite societies and associations are—Aberdeen, Roy. Northern 
Soe. (1843). Arbroath, ty ig gr. Assoc. Banbury (1834). 
singstoke, Roy. Counties Agr. 85) Bath, Bath and West 
f and Southern Cow 


. Soc, 
Scotla 


ir. 
INDIA: Pasontt: Agr. and 


, The Cultivator and 
Atlanta, State Inst. of Technology. 
ken, Sterens Inst. of Technol. Madison, State Agr. Soc., Trans. 
2, ete.). Sacramento, Soc. of Agr. and Hortic. n Francisco, 

Hort, Soe. Troy, Rensselaer Polytechnic Inst. Worcester, 


n ‘ 

age Soc. d’ Agr. (1840), Bull. Amiens, Soe, Indus- 
Angers, Soc. Industr. et Agr. (1830), Bull. Bor- 

d’ Agr. Boulogne, Soc. d’Agr. Caen, Assoc. Normande 

, ete. (1831), Annuaire (1835, etc.) ; Soe. d’ Agr. 


Agr, 


ent Agricultural Societies exist in nearly every northern 
western State, which there are many local and 
organizations. The technical schools named in this 
‘are not societies by chartered educational institutions. 


the Aeronautical Society of Great Britain (1866) also | 
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| et de Commerce (1762), Mém. (1853-58) and Bull. (1858, ete.). Chal- 

ons-sur-Marne, Soc, d’Agr., ete. (1798), Mém. (1807, ete.). Elbeuf, 
Soc, Industr. (1858), Bull. Grenoble. Soc, d’ Agr. et d’ Hortic. (1835), 
Sud.-Est (1855, ete.). Le Mans, Soe, du Matériel Agr. (1857), Bull. 
| Lyons, Soc, des Se. Industr, (1862), Annales. Montpellier. Soe. d’ Agr. 
(1799), Bull, (1808, ete.). Naney, Soc. Centr. d’' Agr. Paris, Soc. Nat. 
| @ Agr. de France (1761; recoustructed in 1878 with a view ofinstruct- 
| ing Government on agricultural matters), Mém.and Bull, Rheims, 
| Soe, Industr, (1838), Bull. (1858, ete.). Rouen, Soc. Industr. (1872), 
| Bull. ; Soc. du Commerce et del Ind. Saint-Jean-d’Angély, Soe. 
d Agr. adi Bull. (1838, ete), St. Quentin, Soc. Industr. (1868), 
Bull. Toulouse, Soc. d'Agr. GERMANY and AUSTRIA-HUNGARY: 
The migratory Congress Deutscher Volkswirthe first met at Gotha in 
1858. Agram, Aroatisch-Slav. Landwirths, Ges., Bliter. Augsburg, 
Landwirths. Ver., Landw, Blitter. Berlin, Vereinigt, Berlinerkau- 
Jleute u. Industr.; Ver. f. Befoird. des Gewerbefleisses. Bonn, Land- 
wirthsch. Central-Ver. Bremen, Landwirths. Ver. Breslau, Land- 
wirths. Central- Ver. ; Schles. Central. Gewerbe- Ver. Cassel, Landwirths. 
Central- Ver., Mittheil, Cracow, Akerbau Ges., Annalen. Dantzic, Volks- 
wirths. Ges, (1850). Darmstadt, Landwirths. Ver., Ztschr. Dresden, 
K. Oekonomie Ges.; K. Stichs. Polytechnicum. Fiirth, Gewerbe- Ver. 
Gratz, K.k. Steiermarkische Landwirths. Ges. Greifswald, Baltischer 
Central- Ver. Halle, Landwirths. Central- Ver. Hanover, Gewerbe- Ver. 
Innsbruck, K. k. Landwirths. Ges. Wochenschr. ; Keirnt. Industrie-u. 
Gewerbe- Ver. Jena, Landwirths. Inst. Kénigsberg, Ostpreuss, Land- 
wirths, Central-Ver. Leipsic, Landwirths. Krets- Ver. ; Polytechn. Ges. 
Linz, K.k. Landwirths. Ges. Libeck. Landwirths. Ver., Mittheil. Mihi- 
hausen, Soc, Industr., Bull. Munich, Landwirths, Kreis- Ver.; Polytechn. 
Ver, Nuremberg, Polytechn. Ver. Pesth, Ungar. AkerbauGes., Multheil.; 
Industrielle Ges. Prague, Béhmischer Gewerbe-Ver.; Industrie Gex., 
Mittheil. and Annalen.- Ratisbon, Landwirths. Kreis.-Ver., Bawern- 
Jreund. Stuttgart, K. Wiirttemb. Central-Stelle, Wochenblatt. Trieste, 
Akerbau Ges, Tubingen, Landwirths. Ver. Vienna, K. k. Reichs 
Landwirths. Ges., Ztschr. Wiesbaden, Gewerbe- Ver, SWITZERLAND: 
Bern, Oekonom. Ges. Lausanne, Soc. d’ Agr. de la Suisse Romande. 
Zurich, Ver. f. Landwirths. u. Garlenbau. ITaALy: Bologna, Soc. 
Agraria, Annali, Cagliari, Soc. Agr. ed. Econom. Florence, Soc. 
Econom. ed. Agr., Rendiconti. Milan, Soc, Agr. di Lombardia; Soe. 
Gen, degli Agricolt, Ital. ; Soc. @ Incoragg. di Arti e Mestieri, Discorsi. 
Perugia, Soc. Econom. ed Agr,, Atti. Turin, Accad. Reale di Agricolt.; 
Assoc. Agr. Ital., Esercitaziont. Verona, Accad, a’ Agricolt. BELGIUM : 
Soc. Centr, d’ Agricult. (1854), Bull. Ghent, Soc. Roy. d' Agr. et de 
Bot. Liége, Soc. d’ Agr., Journ. (1850, ete.). Verviers, Soc. Industr. 
| et Commerce. (1863), Bull. HOLLAND: Amsterdam, Aardrijskundig 
| Genootschap ; Vereeniging voor Volksvlijt, DENMARK: Copenha- 
‘gen, K. Landhuusholdnings Selskab ; Det Statist. Tabelverk. Nor- 
| WAY: Christiania, Polytekniske Forening. SwkEDEN: K. Landtbruks 
Akademien. SPAIN and PoRTUGAL : Barcelona, Soc. Econom., Actas. 
Lisbon, Jnst. Real de Agric. ; Soc. Promotora de Industr. Madrid, 
Soc, Econom. Matritense, Anales. Oporto, Acad. Polytechn. Russia : 
Dorpat, K. Lividindische Oekonom. Ges. Jahrbuch, Kazan, Imp. 
Econom, Soc., Monthly Reports. Moscow, Imp. Soc. of Agricultural- 
ists, Odessa, Imp. Agronom. Soc. of S. Russia. Riga, Technical Soe. 
St. Petersburg, Zmp. Econom Soce., Trans. ; Technical Soc. ROouMa- 
nia: Bucharest, Soe. Rouwmaine d' Agr. 


XVII. LITERATURE, HISTORY, AND ARCHZOLOGY. 


The Congres International des Orientalistes first met at Paris in 
1873; it issues Comptes Rendus (1874, ete.), The Congrés Bibliogra- 
phique International held its first meray ha 1878, and the Congrés 
des Américanistesits first meeting in 1875. The Royal Society of Litera- 
ture (1823, incorporated in 1826), with Transactions (Ato, 1829-39 ; 
8vo, 1843, ete.), and the Royal Asiatic Society (1823), with Journal 
(1834, ete.), have their headquarters in London, as well as the fol- 
lowing literary societies and printing clubs, all of which issue 
publications: Aristotelian (1879), Authors (1884), Ballad (1868), 
Browning (1881), Carlyle (1879), Chaucer (1868), Early English Text 
(1864), India Association (1866) En, lish Dialect (1873), Gaelic, 
Hebrew Literature (1872), Hellenic Studies (1879), Index (1877), Library 


Association (1877), London Dialectical (1865), New Shakspere (1873), 
Oriental Translation Fund (1828), Pali Text, Philobiblon (1853), Philo- 
logical (1842), Roxburghe Club (1812), Shorthand, Wordsworth (1880), 
Wyclif (1882). The Cambridge Philological Society, the Glasgow Hun- 
terian Club (1871), the Lancashire and Cheshire Historical Society 
oy tw Liverpool, the Manchester Literary Club, with Transactions 
and Papers (1874, ete.), and the Manx Society (1858). at Douglas, may 
also be mentioned. ; ; 
The oldest and most important society in England dealing with 
history and archeology is the Society of vale of London, 
which enthusiasts trace to an association founded by Archbishop 
Parker in 1572. The meetings were not publicly recommenced 
until 1707; the present body was incorporated in 1751; it pub- 
lishes Velera Monwmenta (fol., 1747, ete.), Archwxologia (4to, 1770, ete.), 
and Proceedings (8vo, 1849, ete.). The Royal Archeological Institute 
(1843), issuing the Archeological Journal (1845, etc.); the British 
Archxological Association (1843), with Journal (1846, etc.) ; the Nu- - 
mismatic Society (1836), issuing the Numismatic Chronicle (1838, ete.) ; 
and the Royal Historical Society (1868), with Transactions, belong to 
London, as well as the following historical and antiquarian socie- 
ties, all of which issue publications: Arundel (1848), Camden (1838), 
Cymmrodorion (1751-78, revived in 1820), Dilettanti (1734), Folk Lore 
(1877), Harleian (1869), Holbein, Huguenot (1885), London and Mrddle- 
sex Archiol, (1855), Medallists (1885), Middlesex County Records (1884), 
Palxographical, Pipe Roll (1883), Rabelais Club (1879), Seal (1883), Soc. 
Bibl. pre ey (1870), Soe. for Prot. Anc. Buildings (1877), ity? a 
ical ayes The Society of Antiquaries of Scotland (1790), at_Edin- 
burgh, and the Irish Are and Celtic Society, at Dublin, are 
the leading associations outside London. Among others are— 
Aberdeen, New Spalding Club (1886); Bedfordshire Archol. and 
‘Architect. Soc. (1844); Bristol, Bristol and Gloucester Arch. Soc. (1876) ; 
Cambrian Arch, Assoc. yee Cambridge Antig. Soc. (1840); Dublin, 
Roy. Hist. and Arch, Soc. ; Durham, Surtees 1834) ; Essex Arch. 
Soe. (1852); Exeter, Diocesan Arch. Soe. (1841) ; ow Arch. 
16) ; Kent Arch. Soc, Pg ; Lance. and Cheshire oe ge Wg 


hester, i ; Newcastle-on- Tyne ; 
(i813); Norwich, Norfolk and Norwich Arch, Soc. Ome: Oat 
‘Architect. and Hist, Soc. (1839) and_ Hist. Soc. (1883); Purbeck Soc, 4 
Club (1867) ; an 


Sussex Arch, Soc, (1846); Welshpool, Powys Land 
Yorkshire Arch. and Topogr. Assoc. (1863). 
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CANADA: Montreal, Soc. Hist., Mém. (1859, ete.); Numism. and 
Antig. Soc., Journ, (1872, ete.). Quebec, Lit. and Hist. Soc., Trans. 
(1887, ete.). Toronto, Lit. and Hist. Soc. CHINA: Hong Kong, Roy. 
Asiatic Soc, Shanghai, Roy. Asiatic Soc., Journ. (1858, ete.), INDIA: 
Bombay, Roy, Asiatic Soc, (1841), Journ. (1844, ete.). Calcutta, 
Asiatic Soc, of Bengal, Journ, (1882, ete.) and Proe, (1865, ete.). Co- 
lombo, Roy, Asiatic Soc., Journ. (1844, ete). Singapore, Roy. Asiatic 
Soe, 

UNITED STATES: Baltimore, Hist, Soc. Boston, 
Collections (1792, ete.) and Proc. (1859, ete.) ; New Engl. Hist.-Gen. 
Soc. (1846), Proc. ; Amer. Oriental Soe. (1543), Journ, (1849, ete ). 
Brunswick [Me]., Hist. Soc. Chicago, Hist, Soc. Concord, Hist, Soc. 
Coll, (1824, ete.). Hartford, Amer, Philolog. Soc. ; Hist. Soe., Coll. 
(1860, etc.) Madison [Wis.], Hist. Soc., Coll, (1855, ete.). Minneap- 
Olis, Hist. Soc., Coll, (1869, ete.). Montpelier, Hist. Soc. of Vermont, 
Coll. (1869, ete.). [New Haven, American Oriental Society]. New York, 
Hist. Soc., Coll. (1811, ete.); Genealog. Soc. ; Amer. Library Assoc. 
(1876), Libr. Journ, Philadelphia, Hist. Soc., Mem. (1826, ete.) ; Nu- 
mism, and Arch, Soc. (1865). Portland, Maine Hist. Soc.,’ Coll. (1831, 
ete.). Providence, Hist. Soc., Coll. (1827, ete). Richmond. Virg. 
Hist. and Phil. Soe., Publ. (1874, ete.). St. Louis, Missouri Hist. Soc. 
Savannah, Hist, Soe., Coll. (1840, ete.). Topeka, Hist. Soc., Trans. 
(1881, ete.). Worcester, Amer. Antig. Suc. Proc. and Arch. Amer. 
(1820, ete.). 

FRANCE: The Congres Archéologique de la France first met in 1834, 
Algiers, Soc. Hist. (1856), Revue (1856, ete.). Amiens, Soc. des Antig. 
Gea Mém. (1838, ete.) and Bull. Angouléme, Soc. Arch. et Hist, 
(1844), Bull. Bordeaux, Soc. Archéol, (1873). Caen, Soc. des Antiq. 
de Normandie (1824), Mém. (1825, ete.) and Bull. (1860, ete.) ; Soe, 
Fran. @ Arch, (1834), Comptes Rend. (1834, ete.) and Bull. Mens, (1835, 
etc.). Constantine, Soc. Arch. (1852), Recueil. Dijon, Comm. des Antig- 
wités (1830), Mém. (1832, ete.). Limoges, Soc. Hist. et Arch, (1845), Bull, 
Lyons, Soc, Hist., Litt., et Arch. (1807), Mém. (1861, ete.). Montpellier, 
Soc. Arch., Mém. (1835, ete.). Nancy, Soc. d' Arch, de Lorraine (1848), 
Mém. (1850, ete.) and Journ. (1852, ete.). Nantes, Soc. Arch. (1845), Bull, 
(1859, ete.). Orleans, Soc. Arch. et Hist, (1849), Mém. (1851, ete.) and 
Bull. Paris, Soc. Nat. des Antig. de Fr. (based on the Académie Cel- 
tique), Mém. (1817,ete.) and Bull. (1857, ete. ); Soe..de U Hist. de France 
teany has published about 270 vols. ; Soc. del’ Ecole Nat. des Chartes 


1854), Bibliotheque; Soc. Asiatique (1822), Journal Asiat. (1822, ete.), ; 


ete.; Soc, Fran. d' Arch. et de Numism.; Soc. de Hist. du Prot. Fran.; 
Soc. de Linguistique ; Soc. bibliogr. (1868), Polybiblion. 
des Antiq. (1834), Mém. Rouen, Soc. de l' Hist. de Norm. (1869), Publ. 
Toulouse, Soc. Arch. (1831), Mém. Tours, Soc. Arch. (1840), Mém, 
(1842, etc.). GERMANY and AUSTRIA-HUNGARY: Gesam. Ver. d. 
D. Gesch. u. Alt. Vereine (1852). Agram, Ges. f. Siid-Slav. Alterth, 
Altenburg, Gesch. wu. Alterthums Ges, (1838), Mittheil. (1841, ete.), 
Augsburg, Hist. Ver. (1820, reorganized in 1834), Jahresber. 1835, | 
eta). Baden, Allerthums - Ver. (1844), Schriften. Bamberg, Hist. Ver. 
(1830), Ber. (1834, ete.). Berlin, Ver. St. Gesch. d. Mark Brandenb. 
1836), Forschungen (1841, ete); Ver. f. d. Gesch. Berlins (1865), | 

hriften ; Hist, Ges. (1872), Mittheil.; Fatigrer yy b Ges. (1841), Archdol. 
Zeitung ; Numism. Ges, (1843), Jahresber, (184, , ete.), Herold (1869) ; 
Phil. Ges. (1843), Der Gedanke (1861, ete.) ; Ges. f. D. Philologie (1877), 
Jahresber, (1879, ete.). Bonn, Ver. f. Allerth. (1841), Jahresber.; Soc. | 
Philologa (1854). Brandenburg, Hist. Ver, (i868), Jahresber, (1870, | 
ete.). rer igs ed Hist. Ver, (1856), Ztschr. (1858, ete.). Breslau, | 
Ver. f. Gesch. u. Alt. Schl. (1846), Ztschr. (1856, ete.) ; Breslauer Dich: 
terschule (1860), Cassel, Ver. f. Hess. Gesch. (1834), Zéschr, (1837, ete.). 
Cologne, Hist. Ver, (1854), Annalen (1855, ete.). Darmstadt, Hist. 
Ver. (1834), Archiv (1835, etc.). Dresden, K. Stichs. Alt. Ver. (1824), 
Jahresber, (1835, ete.) and Mittheil (1835, ete.). Frankfort, Ges. f. 
Deutschiands alt. Geschichtskunde (1819; since 1875 under guidance 
of Central-Dir. d.. Mon. Germ.), Mon. Germ. (1826, ete.); Ges. f. Gesch. 
u. Kunst (1837), Mittheil. (1858, ete.) ; Freies D. Hochstift in Goethe's 
Vaterhaus (1859). Halle, Thiir.-Stichs. Ver. (1819), Miltheil. (1822, 
ete.) ; D. Morgenl. Ges, (1844), Ztschr. (1847, ete.) and Abhand), (1859, 
ete.). Hanover, Hist. Ver, (1835), Ztschr. Kiel, Ges. S. Gesch. Schl.- 


Mass. Hist. Soc., : 


Poitiers, Soe,.! 


NDS—SOCINUS. 


| and Antig. ; Archzxolog. Soc. Narva, Archwxolog. Soc, Odessa, Hist, 

| and Antig. Soc. Riga, Lett. Lit. Ges, ; Hist. and Antig. Soc, St. Peters- 
burg, Russ. Hist. Soc. TURKEY: Constantinople, Soc. for Adv. of 
Turkish Lit. ; Hellenic Philolog. Soc. JAPAN: Yokohama, Asiatic 
Soc. of Japan, Trans. (1874, ete.). 


XVIII. GeoGrapny,. 


The Congrés International pour les Progrés des Sciences Géograph- 
iques first met in 1871, The Royal Geographical Society of London, 
founded in 1830, had joined to it in the following year the African 
| Association (1788), the successor of the Saturday Club ; the Pales- 

tine Association (1805) became merged with it in 1834. It publishes 
| Journal (1832, ete.) and Proceedings (1857, ete.). The Hakluyt Society 
(1846) has printed more than 70 vols. of rare voyages and travels. 
The Alpine Club (1858), whose publications are Peaks, Passes, and 
Glaciers (1859-62) and Journal (1863, ete.), and the Palestine Explo- 
ration Fund (1865), publishing Quarterly Statement (1869, ete.) and 
Memoirs, meet in London. The Scottish Geographical Society (1884) 
has its centre at Edinburgh, and issues the Scottish Geographical 
Magazine. Manchester has also a Geographical Society. AUSTRA- 
Lia: Melbourne, Geogr. Soc. Sydney, Geogr. Inst. CANADA: 
Quebec, Geogr. Soc. INDIA: Bombay, Geogr, Soc., Trans. (1836, ete. ). 

UNITED STATES: New York, Amer. Geogr. (and Statist.) Soc., Bull, 
(1852, ete.), Journ. (1859, ete.), and Proc. (1862, ete.); Palestine Ex- 
ploration Soc, (1870). FRANCE: Bordeaux, Soc. de Géogr. Commer- 
ciale (1874), Bull, Lyons, Soc. de Géogr. (1873), Bull. Marseilles, Soc. 
de Géogr. (1876), Bull. Paris, Soc. de Géogr. (1821, reorganized in 
1827), Bull. (1822, ete.). GERMANY and AUSTRIA-HUNGARY: D. 
Geographentag (1881), Verhandl.; D. Alpen-Mer. (1869), Ztschr. u. 
Jahrb. (1869, ete.). Berlin, Ges. f. Erdkunde (1828), Zischr. (1853, ete.) 
and Verhandl. (1873, ete.) ; Ges zur Erforschung Aequat, Afrikas (1873), 
Corr.-Blatt. ; = Hi Ges, (1878), Mittheil. Bremen, Geograph. Ges. 

1877), Geogr. Blitter, Carlsruhe, Badische Geogr, Ges. (1880), Ver- 
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SOCIETY ISLANDS. See Tanitt ARCHIPELAGO. 

SOCINUS, the Latinized form of the Italian Soe- 
eini, Sozini, or Sozzini.— 

I. Letio Francesco Maria Soztnt (1525-1562), 
theological inquirer, was born at Siena on 29th Jan- 
uary, 1525. His family descended from Sozzo, a 
banker at Percena, whose second son, Mino Sozzi 
settled as a notary at Siena in 1304. Mino Soz: 
grandson, Sozzino (d. 1403), was the ancestor of a lit 
of patrician jurists, of whom Mariano Sozzini, sen 
(1397-1467), was the first and the most famous. _ 
was the sixth son of Mariano cs (14 
1556), by his wife Camilla Salvetti. The family 1 
is variously spelled (usually ‘‘Soccini’’ | 


SOCINUS. 


writers) ; Lelio invariably uses the form “ Sozini,”’ 
Latinizing it ‘‘Sozinus’’: his nephew Fausto (see 
below) writes ‘‘Sozzini’’ and ‘‘Socinus.”’ Sozini was 
educated as a jurist under his father’s eye at Bologna. 
According to Melanchthon, it was his desire to reach 
the fontes juris which led him to Biblical studies and 
hence to the rejection of “the idolatry of Rome.” 


Later on he acquired some knowledge of Hebrew and | 


Arabic (he gave to Bibliander a manuscript of the 
Koran) as well as Greek, but he was never a laborious 
student. His father supplied him with means, and 


on coming ofa ze he went to Venice, the headquarters | 
A tradition | 


of the evangelical movement in Italy. 
first published by Sand in 1678, and amplified by sub- 
Sequent writers, makes Sozini the leading spirit in 
certain alleged theological conferences at Vicenza, 
about 1546, which are said to have forecast the main 


positions of the Unitarian heresy; but the whole ac- | 


count, including the story of the flight of Sozini, 
must be rejected as mythical. 
standpoint of Sozini was that of evangelical Protest- 
antism ; his mental temper presents a singular union 


of enthusiastic piety with a love for the subtleties of | 


theological speculation. It was at Chiavenna in 1547 


that he came under the influence of a gentle mystic, | 


Camillo of Sicily, surnamed ‘‘ Renato,’” whose teach- 
ing anticipated at many points that of the early 

uakers. Pursuing his religious travels, Sozini 
visited Switzerland, France, England, and Holland, 
returning to Switzerland at the close of 1548. He 


had commendatory letters to the Swiss churches from | 


Nicolas Meyer, envoy from Wittenberg to Italy ; but 
his family name was a sufficient passport, and wher- 
§ ever he went his personal charm won friends. We 
find him in 1549-50 at Geneva and Basel (with Se- 
€ bastian Miinster), but chiefly at Zurich, where he 
lod with Pellican. He spends eleven months 
et 1550, to June, 1551) at Wittenberg, at first 


for the improvement of his Hebrew. From Witten- 
berg Sozini returned to Zurich (end of 1551) after 
visiting Prague, Vienna, and Cracow. Political events 
acted him back to Italy in June, 1552. Two visits 
iena (where freedom of speech was for the moment 
sible, owing to the shaking off of the Spanish yoke) 
ht him into fruitful contact with his young 
ew Fausto. He was at Padua (not at Geneva, 
is often said) at the date of Servetus’s execution 
1 October, 1553). Thence he made his way to 
(January, 1554), &eneva (April), and Zurich 
), where he took a his abode. rit 
Jalvin, as well as Melanchthon, received Sozini 
h arms. Melanchthon (though a phrase in 
fhis letters has been strangely misinterpreted) 
regarded him with theological suspicion. To 
n’'s keen glance Sozini’s over-speculative ten- 
‘and the genuineness of his religious nature were 
equally apparent. A passage often quoted from one 
of Calvin’s letters to Sozini (Ist January, 1552) has 
n construed as a breaking off of amicable inter- 
e; but, while more than once uneasy apprehen- 
arose in Calvin’s mind, there was no breach of 
ondence or of friendship. Of all the Reform- 
ullinger was Sozini’s closest. intimate, his warm- 
d wisest friend. Sozini’s theological difficulties 
l upon the resurrection of the body, predestina- 
the ground of salvation (these were the points 
which he corresponded with Calvin), the doctrinal 
of the original gospel (queries addressed to Bul- 
), the nature of repentance (to Rudolph Gual- 
er), the sacraments (to aehent olff). Not till the 
of Servetus had directed his mind to the question 
Trinity did he throw out any doubts upon this 
ct. At Geneva, in April, 1554, he had uttered 
tious remarks on the common doctrine, empha- 
) a subsequent letter to Martinengo, the Italian 
. Bullinger, warned by several correspondents 
g Calvin), questio faith, 
‘Vou. XXII.—1112 


Sozini as to 


At this period the) 


under Melanchthon’s roof, then with Johann Forster 
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and received from him an explicitly orthodox confes- 
sion, afterwards reduced to writing (15th July, 1555), 
with a frank reservation of the right of further in- 
quiry. A month before this Sozini had been sent 
with Martino Muralto to Basel to secure Ochino as 
pastor of the Italian church at Zurich. There ean be 
little doubt that the minds of Sozini and Ochino (a 
thinker of the same order as Camillo, but with finer 
dialectic skill) acted powerfully on each other in the 
radical discussion of theological problems. Sozini lost 
his father in 1556, an event which involved him in 
pecuniary anxieties. To what property he was en- 
titled does not appear; he got nothing under his 
father’s will. Fortified with the most influential in- 
troductions (including one from Calvin), he visited in 
| 1558 the courts of Vienna and Cracow to obtain sup- 
| port for his appeal to the reigning duke of Florence. 
lis object was to realize his own estate and secure 
'that of his family. It is a sufficiently curious cireum- 
stance that Melanchthon’s letter introducing Sozini to 
| Maximilian IL. invokes the historic parallel of the 
emperor Constans rendering a hospitable reception to 
Athanasius, when he fled from Egypt to ‘lreves. 
| Well received out of Italy, Sozini (who does not ap- 
pear to have got beyond Venice) found he could do 
nothing at home. The Inquisition had its eye on his 
family: his brother Cornelio was imprisoned at Rome; 
his brothers Celso and Camillo and bis nephew Fausto 
were ‘‘reputati Luterani’’ at Siena, and Camillo had 
taken refuge in flight. In August, 1559, Sozini re- 
turned to Zurich, and we hear little more of him. 
His brief career ended on 14th May, 1562, at his 
lodging in the house of Hans Wyss, silk-weayer. 

The news of his death reached his nephew at Lyons 
through Antonio Maria Besozzo. Fausto repaired to 
Tarik and got his uncle’s papers, comprising very 
little connected writing, but a good many notes. Fausto 
has so often been regarded as a plagiarist from Lelio 
that it may be well here to state that his debt to Lelio, 
somewhat over-estimated by himself, was two-fold. 


the germ of his theory of salvation ; (2) Lelio’s para- 
phrase (1561) of apx7 in John i. 1 as _‘‘the beginning 
of the gospel’’ gave Fausto a hint of Biblical exegesis 
by help of which he constructed a new Christology. 
Apart from these suggestions, Fausto owed nothing to 
Lelio except a curiously far-fetched interpretation of 
John viii. 58, and the stimulating remembrance of his 
pure character and brilliant gifts. The two men were 
of totally different genius. Lelio, impulsive and in- 
quisitive, was in quest of the spiritual ground of re- 
ligious truth; the drier mind of Fausto sought in 
external authority a basis for the ethical teaching of 
Christianity. ; 


Sozini’s extant writings are (1) De Sacramentis Dissertatio, 
four parts, 1560, and (2) De Resurrectione, a fragment. Both 
were first printed in F. et L. Socini, item E. Soneri Tractatus, 
Amsterdam, 1654, 16mo. To these may be added his Con- 
Session, 1555 (printed in Hottinger, Hist. Eccles. N. T., vol. 
ix., sec, 16, part 5, 1667), and about twenty-four letters, some 
still unprinted; but the most important will be found in 
Illgen and Trechsel, and (the earliest) in the edition of 
Calvin’s works by Baum, Cunitz, and Reuss. Sand adds a 
Rhapsodia in Esaiam Prophetam, of which nothing is known. 
Beza suspected that Sozini had a hand in the De Hereticis, 
an sint persequendi, 1553, and to him has also been assigned 
the Contra Libellum Calvini, 1554 ; but these ascriptions were 
not made till his nephew had identified his name with ac- 
tive heresy, and are not supported by internal evidence. 
To Lelio also Beza assigned (in 1567) an anonymous Expli- 
| catio (1562) of the proem of St. John’s Gospel, which was 

the work of Fausto. This error, adopted by Zanchi, has 
been the chief source of the misconception which represents 
| Lelio as a heresiarch. In Frane. Guinio’s Defensio Cath. 
Doct. de S. Trin., 1590-91, is an anonymous ennmeratio of 
motives for adhering to the doctrine of the Trinity, by 
some ascribed to Lelio, by others, with somewhat more 
probability, to Fausto. 


For the life of L. Sozini the best fide is Trechsel, Die Prot. An- 
titrin, vor f. Socin, vol, ii., 1844; but 


(1) He derived from him in conversation (1552-53) — 


ere are yaluable materials in 


iad 
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Illgen, Vita L. Socini, 1814, and especially Symbolw# ad Vitam et 
Doctrinam L. Soe., ete., 1826. Wallace (Antitrin. Biog., 1850, ii. 68) 
gives the ordinary Unitarian view, relying on Bock, Da Porta, 
and Lubienecki; see also Bonet-Maury’s Karly Sources of English 
Unit. Christ., 1884, chap, 9. Use has been made above of unprinted 
sources. 


IL. Fausro PAoLo Sozzint (1539-1604), theological 


writer, was born at Siena on 5th December 1539, the | 


only son of Alessandro Sozzini, ‘‘ princeps subtilita- 
tum,’’ by Agnese, daughter of Borghese Petrucci. He 


was thus descended on the one side from the long line | 


of great lawyers, of whom Mariano the elder is tradi- 
tionally said to have been the first heretic of the 


family, on the other from Pandolfo Petrucci, the | 


Cromwell of Siena. His father died in 1541 at the 
early age of thirty-one. Fausto received no regular 


education ; he was brought up at home with his sister | 


Fillide. The influence of the able women of his family 
communicated a strong moral impress to his thought. 
His youth was spent in desultory reading at Scopeto, 
the country seat of his family. 
stimulus came from his uncle Celso, an esprit fort, 
though always nominally a Catholic, and the founder 
of the Accademia dei Sizienti (1554), of which Fausto 
was a member. In 1556 his grandfather's will made 
him independent by leaving him one-fourth of the 
family estates. Next year he was enrolled in the 
famous Accademia degli Intronati, the centre of the 
intellectual life of Siena. His academic name was 
‘* 1] Frastagliato’’; he took as his badge ‘‘ un mare 
turbato da venti,’’ with the motto ‘‘ turbant sed extol- 
lunt.”’ About this time Panzirolo (De Claris Legg. 
Interpp., not published till 1637) describes him as a 
young man of fine talent, and bespeaks for him a legal 
career. But Fausto despised the law, and preferred 
the writing of sonnets. He was suspected of Luther- 
anism in 1558-59 ; soon after he came of age (1561) 
he went to Lyons, being probably employed there in 
mercantile business ; he revisited Italy after his uncle 
Lelio’s death ; we next find him enrolled for a short 
time in 1562 as a member of the Italian church at 
Geneva; he returned to Lyons next year. 
gelical position was not radical enough for him. His 
Explicatio (1562) of the proem to St. John’s Gospel 
shows that already he attributed to our Lord an official 
instead of an essential deity; a letter of 1563 rejects 
the natural immortality of man (a position developed 
long after in his disputation with Pucci). Towards 
the end of 1563 he conformed again to the Catholic 
Church, and spent the next twelve years in Italy, 
partly at court. Przypkowski, regardless of chronology, 
places him in the service of Francesco, grand-duke of 
Tuscany. His unpublished letters show that he was 
in the service only of Isabella de’ Medici, Francesco’s 
sister. 
afterwards regarded it as wasted. Till 1567 he con- 
tinued to give some attention to legal studies. He 
found time to write (1570) his treatise De Auctoritate 
S. Seripture. In 1571 he was in Rome, perhaps 
with his patroness. At the end of 1575 he left Italy 


and after Isabella’s death (strangled by her husband | 


in 1576) declined the overtures of Francesco, who 
pressed him to return, Francesco was probably aware 
of the motives which led Sozzini to quit Italy ; for 
there is every reason to believe the statement of 
Przypkowski that the grand-duke agreed to protect 
him in the enjoyment of the income of his property so 
long as he published nothing in his own name. Sozzini 
now fixed himself at Basel, where he gave himself to 
close study of the Bible, began a poetic version of the 
Psalms, edited posthumous dialogues of Castellio, and, 
in spite of his increasing deafness, became a recognized 
centre of theological discussion. One of these dis- 
cussions was on the doctrine of salvation, with 
Jacques Couet. It resulted in a bulky treatise, 
De Jesu Christo Servatore (finished 12th July, 
1578), the circulation of which in manuscript ap- 
pears to have commended his powers to the notice 
of Giorgio Biandrata (1515-1588), court physician 


His early intellectual | 


The evan- | 


This portion of his life is obscure, and he. 
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| in Transylvania, and an unscrupulous ecclesiastical 
wire-puller.! 

Transylvania had for a short time (1559-71) enjoyed 
religious liberty under an antitrinitarian prince, John 
‘Sigismund. But the existing ruler, Christopher 
Bathori, favored the Jesuits, and it was an object 
with Biandrata to limit the ‘‘ Judaie’’ tendencies of 
the antitrinitarian bishop, Francis David (1510-1579). 
with whom he had previously acted. By the alleged 
discovery of a stain upon Biandrata’s morals of the 
gravest sort his influence with David was destroyed. 
Now Sozzini’s scheme of doctrine encouraged the use 
of seemingly orthodox language in an heretical sense. 
Christ was to be called God, and invoked with divine 
honors, though without any inherent title to such 
homage, but as ‘Sun Dio subalterno, al quale in un 
dato tempo il Dio supremo cedette il governo del 
mondo’’ (Cantu). It occurred to Biandrata that, if 
Sozzini could convert the eloquent David to this view, 
all would be well. Accordingly in November, 1578, 
Sozzini reached Kolozsvar (Klausenburg), and did his 
best, during a visit of four months and a half under 
David’s roof, to teach him the doctrine of the invoca- 
tion of Christ. Though Sozzini did not (as Biandrata 
desired) urge the absolute necessity of this invocation, 
the result was a public explosion on David's part 
against the cultus of Christ in any shape or form. 
His trial followed, on a charge of innovation. Sozzini 
hurried off to Poland before it began. He cannot be 
accused of a guilty complicity with what he ealls the 
rage of Biandrata, for he was no party to the inearcer- 
ation of David at Déva, where the old man miserably 
perished in prison. _But he was willing that David 
should be prohibited from preaching pending the 
decision of the controversy by a general synod; 
and his references to the case show that (as in 
the later instances of Jacobo Paleologo, Christian 
Franken, and Martin Seidel) theological aversions, 
though they never made him uneivil, froze up 
his kindness and blinded his perceptions of charac- 
ter. Biandrata ultimately conformed to the Catho- 
lic Church; yet as late as 1584 Sozzini, always 
constant to the leanings of friendship, sought his 
patronage for his treatise De Jesu Christi Natura, in 
reply to the Calvinist Andrew Wolan. The remainder 
(1579-1604) of Sozzini’s life was spent in Poland. Kx- 
‘cluded at first by his views on baptism from the 
Minor or Antitrinitarian Church (anabaptist in its 
constitution), he acquired by degrees a predominant 
influence in its synods. e converted the Arians 
from their avowal of our Saviour’s pre-existence and 
their refusal to honor Him by invocation ; he repressed 
the semi-Judaizers whom he could not convince. 
Through correspondence with his friends in official 
places he ruled also the policy of the Antitrinitarian. 
Church of Transylvania. Foreed to leave Cracow in 
1583, he found a home with a Polish noble, Chris- 
topher Morsztyn, whose daughter Elizabeth he mar- 
ried (1586). She died in the following year, a few 
months after giving birth to.a daughter, Agnes, after- 
wards the wife of Stanislan Wiszowaty. fe 1587 the 
gran gate Francesco died, and to this event Sozzini’s 
biographers attribute the loss of his Italian property. 
But he was on good terms with Francesco’s successor, 
and might have continued to receive his rents had not 
family ipbutin arisen respecting the intepretation of 
his grandfather's will. e holy office at Siena disin- 
herited him in October, 1590; but he was allowed a 
1 Biandrata was Sozzini's evil genius. Born ofan old family in 
Piedmont and educated in France, Biandrata had attached him- 
self to the left wing of Protestantism, and had moved here aud 


there amdng the upper circles of the Reformed, ; 
professional advancement on a special knowl si the dises 


of women, Driven eastwards a second time in 
ing antitrinitarian heresy in the Italian chureh 
had for twenty years been the confidential adviser 
the reigning house, first in Poland and then in 
both countries he was a dexterous meddler in church affairs ; his 
policy was the establishment of a kind of broad ehw with a 
Sa revolute lute sup- 
: io naa 


confession nakedly Scriptural in its terms, and 
pression of all compromising extremes, 
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gh which does not seem to have been paid. The 
ailure of supplies from Italy dissolved the compact 
under which his works were to remain anonymous. 
He began to publish under his own name. ‘The con- 
sequence was that in 1598 a mob expelled him from 
Cracow, wrecking his house and grossly ill-using his 
person. Friends gave him a ready welcome at Lusla- 
wice, 30 miles east from Cracow; and here, having 
long been troubled with colic and the stone, he died 
on 4th March, 1604. A limestone block, with illegi- 
ble inscriptions, marks his grave.! 


Sozzini’s works, as edited by his grandson Andrew Wiszo- 
waty and the learned printer F. Kuyper, are contained in 
two closely printed folios, Amsterdam, 1668. They are 
usually reckoned the first two volumes of the Bibliotheca 
Fratrum Polonorum, but in fact the works of Crell and 
Schlichting preceded them in the series. They include all 
Sozzini’s extant theological writings, except his essay On 
Predestination (in which he denies that God foresees the ac- 
tionsof free agents), prefixed to Castellio’s Dialogi IV., 1578 
(reprinted 1613), and his revision of a school manual, Jn- 
strumentum Doctrinarum Aristotelicum, 1586. His pseudonyms, 
easily interpreted, were Felix Turpio Urbevetanus, Prosper 
Dysideus, Gratianus Prosper, and Gratianus Turpio Gera- 
polenmsis (—Senensis). Some of his early poetry will be 
found in Ferentilli’s Scielta di Stanze di Diversi Autori Tos- 
cani, 1579 (reprinted 1594); other specimens are given in 
Cantu, and in the Atheneum, 11th August, 1877.. Sozzini him- 
self considered that his Contra Atheos, which perished in 
the riot at Cracow, was his ablest work. In later life he 
began, but left incomplete, more than one work intended 
to exhibit his system as a whole. His reputation as a 
thinker must rest on (1) his De Auctoritute S. Scripture, and 
(2) his De Jesu Christo Servatore. 

ublished at Seville (1588) by Lopez, a Jesuit, who claimed 
t as his own, but prefixed a preface in which, contrary to 


a fundamental position of Sozzini, he maintains that man | 


by nature has a knowledge of God. A French version 
(1592) was approved by the ministers of Basel; and the 
English translation (1731) by Edward Coombe was under- 
taken in consequence of the commendation of the work in 
a charge (1728) by Bishop Smalbroke, who observes that 


Grotius had laid it under contribution in his De Veritate | 


_ Clevist. Rel. In asmall conipass it anticipates the whole ar- 
_ gument of the “credibility” writers; but in trying it by 
modern tests it should be remembered that Sozzini regarded 
it (in 1581) as not adequately meeting the cardinal difficul- 
ties attending the proof of the Christian religion, and sub- 


uently began to reconstruct its argument in his un- | 


finished Lections Sacre. His treatise on salvation constitutes 
his main service to theology, placing orthodoxy and heresy 
in new relations of fundamental antagonism, and narrowing 
the conflict to the central interest of religion. Of the per- 
son of Christ in this treatise he says nothing; he deals 
exclusively with the work of Christ, which in his view 
ites upon man alone; and it is by the persistency with 
wl this idea tends to recur that we must estimate the 
theological sagacity of Sozzini. Though his name has been 

attached to a school of opinion {Socinianism), he disclaimed 
the réle of a heresiarch, and declined to give his unreserved 
adhesion to any one sect. The confidence with which he 
relied upon the conclusions of hisown mind has gained 
him the repute of a dogmatist; but it was his constant aim 


: 


and it is not without ground that the memorial tablet at 
Siena (inscription by Brigidi, 1879) characterizes him as a 
vindicator of human reason against the supernatural. Of 
his non-theological doctrines the most important is his as- 


 ingof human life in any circumstances. Hence the compara- 
ve mildness of his proposals for dealing with religious 
offenders; but it cannot be said that he had grasped the full 
a of toleration. Hence too his contention that magis- 
office is unlawful for a Christian. 


r the Poppy of Sozzini the best materials are his letters. 
re is a collection in his works; others are given by Cantu ; 
are unpublished. In his correspondence he delineates him- 

, hot sparing his weak points of character or of attain- 

e earliest life, prefixed (with engraved portrait) to the 

y Przypkowsk1 (1636), translated into English by Bidle 

is is the foundation of the article by Bayi. the Memoirs 
Lmin (1777), and the Life by Wallace (Antitrin. Biog., 1850), 
The sketch eed Cantd in Gli Eretici d'Italia, 1866, vol. ii., 
rene of the Sozzini (needing some correction). The 
nee ziniin his relations with David is by James 

Christ. Pioneer, February, 1834; a less favorable view is 


trace is discoverable on the stone of the alleged epitaph— 
“Tota ruit Babylon : destruxit tecta Lutherus, 
~ Calyinus muros, sed fundamenta Socinus.” 


The. former was first | 


_ to reduce and simplify the fundamentals of Christianity, | 


sertion of the unlawfulness not only of war, but of the tak- | 


2 
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taken by the Hungarian biographer of David (Jakab, David F 
Emléke, 1879). Of his system, most generally known through the 
Racovian Catechism, 1605 (planned by Sozzini, but chiefly carried 
out. by others, principally Schmalz; translated by Rees, 1818), 
there is aspecial study by Fock, Der Socinianismus, 1847. See also 
“ The Sozzini and their School,” in Theol, Rev., 1879 (corrected in 
Christ. Life, 2th August, 1883). Use has been made above of 
unpublished papers in the archives at Florence, with others in 
the archives, communal library,and collection of Padre Toti at 
Siena. (A. GO.) 

SOCORRO, a town of the United States, in a 

county of the same name in New Mexico, 76 miles 
south of Albuquerque junction on the Atchison, To- 
veka, and Santa Fé Railroad, is beautifully situated 
in the Rio Grande valley. It is the centre of a silver 
and lead mining district, and has a stamp mill and 
smelting-works. Fruit-growing and cattle-breeding 
are prosecuted in the vicinity. The population, in- 
cluding old and new town, was about 5000 in 1887. 

SOCOTRA, or Socorora (Arabic Sokotrd), an 
island of the Indian Ocean, 150 miles from Cape 
Gardafui and about 220 from the Arabian coast. Its 
length from east to west is 71 miles, its greatest breadth 
22. A plain 2 to 4 miles wide skirts the greater part 
of the coast, while the interior is mountainous. The 
granite peaks behind 'amarfda (a village on the north 
coast and the chief place in the island, but now much 
decayed) rise to a height of 4000 feet, and a limestone 
chain connected with these runs north and south with 
an average height of about 1900 feet. The climate is 
moist, but not unhealthy, with much rain, especially 
during the southwest monsoon. At this season the 
temperature rises to 80° or even 95°, but on the whole 
the heat is not excessive. The scenery of the island 
is very striking, with bare rocky heights and fertile 
valleys ; but there is little cultivation, the inhabitants 
living mainly by their vast flocks of sheep and goats, 
or on dates, home-grown and imported. Milch cows 
| are numerous near Tamarida. The population is about 
5000, of two distinct types. The nomad inhabitants 
of the uplands are a peculiar race, well built, with good 
features and long curling but not woolly hair; they re- 
semble neither the Arabs nor the Somal. In Tamarida 
and other villages and towards the eastern end of the 
island the population is a mixture of Arab, African, 
and other elements, even including Portuguese. The 
native speech is not intelligible to ordinary Arabs, but 
Wellsted says that it can sometimes be made out by 
Arabs from the opposite (Mahra) coast. In fact, 
according to Ibn Mojawir and Hamdanf, the Socotrans 
in the middle Ages were regarded as Mahra and spoke 
the Mahra dialect. Their way of life is rude and sim- 
ple in the extreme, but they are hospitable and gen- 
erally well behaved, though they have almost no goy- 
ernment ; they are nominally dependent on the sultan 
of Keshin. A certain dependence (at least of places 
on the coast) on some sovereign of the Arabian coast 
has endured for many centuries, except during the 
short Portuguese occupation of Tamarfda by Albu- 
querque. From 1876 to 1886 the sultan of Keshin 
was bound by treaty not to cede the island to a foreign 

ower or allow settlements on it without the consent of 
ngland. In 1886 it was formally annexed by Great 
Britain. 

The fauna and flora of Socotra are peculiar. As re- 
_gards mammalia the civet cat is found, but the ordinary 
‘wild beasts of Arabia are unknown. The flora was 
studied by Professor Bailey Balfour in 1880, and his 
account of it is about to be published by the Royal 

Society of Edinburgh. The most valuable vegetable 

roduets are now, as in the Middle Ages, aloes and 
_dragon’s-blood. The Socotran aloes (the French chi- 
'cotin) is esteemed the best in the world when unadul- 
terated. In old times the ambergris of Socotra was 

also famous. 

Socotra was known to the ancients as the isle of Diosco- 

rides; this name, and that by which the island is now 
known, are usually traced back to a Sanskrit form, Dvipa- 
Sakhddhara, “the island abode of bliss,” which again sug- 
gests an identification with the vijcor eidalpoves of Agathar- 
| chides (7 103). The Periplus of the Erythraean Sea speaks 
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of the island as peopled only in one part by a mixed race of 
Arab, Indian, and Greek traders. It was subject to the king 
of the Incense Country, and was a meeting place of Arabian 
and Indian ships. Cosmas in the 6th century says that 
the people spoke Greek and were largely Christian, with a 
bishop sent from Persia. The Arab geographers also had a 
tradition of an early Greek settlement (which they natu- 
rally ascribe to Alexander), but also of later Persian in- 
fluence, followed by a settlement of Mahra tribes, who 
partly adopted Christianity. The Socotrans remained Nes- 
torian Christians, with a bishop under the metropolitan of 
Persia, through the Middle Ages (Assemani, B.0., ii. 459; | 
comp. Mohallebi, in Abulfeda, p. 371); but in their isolated | 
position they have gradually lost all trace of Christianity 
except reverence for the cross, and practice the old South 
Arabian moon worship. There was much more at least of 
the forms of Christianity when Europeans first visited the 
island in the 16th century. In the Middle Ages Socotra 
was a station of the Indian corsairs who harrassed the Arab | 
trade with the far East. The population seems then to have 
been much larger; Arabian writers estimate the fighting 
men at 10,000. 

See, for the history of Socotra, Yule, Marco Polo, ii, 400 sq., and, | 
besides the authorities there cited, Yakut, s.v.; Hamdanf, p. 52; 
Kazwini, ii. 54. For the state of the island at the beginning of 
the 18th century, see the account of the French expedition to 
Yemen in 1708( Phagose nel” Arabia Felice, Venice, 1721); and, for 
the present century, Wellsted, City of the Caliphs, vol. ii. (1840). For 
the topography, etc., see Red Sea Pilot, 2d ed., 1882. 

SOCRATES, son of the statuary Sophroniscus and 
of the midwife Phzenarete, Was born at Athens, not 
earlier than 471 nor later than May or June 469 B.c. 
Asa youth he received the customary instruction in 

ymnastic and music; and in after years he made 

imself acquainted with geometry and astronomy and 
studied the methods and the doctrines of the leaders 
of Greek thought and culture. He began life as a 
sculptor: and in the 2d century A.D. a group of the 
Graces, supposed to be his work, was still to be seen 
on the road to the Acropolis. But he soon abandoned 
art and gave himself to what may best be called educa- 
tion, conceiving that he had a divine commission, wit- 
nessed by oracles, dreams, and signs, not indeed to 
teach any positive doctrine, but to convict men of igno- 
rance mistaking itself for knowledge, and by so doing 
to promote their intellectual and moral improvement. 
He was on terms of intimacy with some of the most 
distinguished of his Athenian contemporaries, and, at 
any rate in later life, was personally known to very 
many of his fellow-citizens. His domestic relations 
were, it is said, unhappy. The shrewishness of his 
wife Xanthippe became proverbial with the ancients, 
as it still is with ourselves. Aristotle, in his remarks 
upon genius and its degeneracy (Rhet., ii. 15), speaks 
of Soerates’s sons as dull and fatuous; and in Xeno- 
phon’s Memorabilia, one of them, Lamprocles, receives 
a formal rebuke for undutiful behavior towards his 
mother. 

Socrates served as a hoplite at Potidaea (432-429), 
Publio life where on one occasion he saved the life of 

* Alcibiades, at Delium (424), and at Amphi- 
polis (422). In these campaigns his bravery and en- 
durance were conspicuous. But while he thus per- 
formed the ordinary duties of a Greek citizen with 
eredit, he neither attained nor sought political position. 
His ‘‘ divine voice,’’ he said, had warned him to refrain 
from polities, presumably because office would have en- 
tailed the sacrifice of his principles and the abandon- 
ment of his proper vocation. Yet in 406 he was a 
member of the senate; and on the first day of the trial 
of the victors of Arginuse, being president of the 

rytanes, he resisted—first, in conjunction with his col- 
eagues, afterwards, when they yielded, alone—the 
illegal and unconstitutional proposal of Callixenus, that 
the fate of the eight generals should be decided by a 
single vote of the assembly. Not less courageous than 
this opposition to the ‘‘ civium ardor prava jubentium’’ 
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| Salamis and bring thence their destined vietim Leon, 
| Socrates alone disobeyed. But, though he was excep- 
| tionally obnoxious to the Thirty,—as appears, not only 
\in this incident, but also in their threat of punishment 
under a special ordinance forbidding “‘ the teaching of 

the art of argument,’’—it was reserved for the recon- 

stituted democracy to bring him to trial and to put 

him to death. In 399, four years after the restoration 

and the amnesty, he was indicted as an offender against 

public morality. His accusers were Meletus the poet, 

Anytus the tanner, and Lycon the orator, all of them 

members of the democratic or patriot party who had 

returned from Phyle with Thrasybulus. The accusa- 

tion ran thus: ‘‘ Socrates is guilty, firstly, of denying 

the gods recognized by the state and introducing new 

divinities, and secondly, of corrupting the young.’ In 

his unpremeditated defence, so far from seeking to 

conciliate his judges, Socrates defied them. He was 
found guilty by 280 votes, it is supposed, against 220. 

Meletus having called for capital punishment, it now 

rested with the accused to make a counter-proposition ; 

and there ean be little doubt that, had Socrates with- 

out further remark suggested some smaller but yet 

substantial penalty, the proposal would have been ac- 

cepted. But to the amazement of the judges and the 

distress of his friends, Socrates proudly declared that 

for the services which he had rendered to the city he 

deserved, not punishment, but the reward of a public 

benefactor, maintenance in the Prytaneum at the cost 

of the state; and, although at the close of his speech 

he professed himself willing to pay a fine of one mina, 

and upon the urgent entreaties of his friends raised 

the amount of his offer to thirty minas, he made no 

attempt to disguise his indifference to the result. His 

attitude exasperated the judges, and the penalty of 

death was decreed by an increased majority. Then in 

a short address Socrates declared his contentment with 

his own conduct and with the sentence. Whether 
death was a dreamless sleep or a new life in Hades, 

where he would have opportunities of testing the 

wisdom of the heroes and the sages of antiquity, in 

either case he esteemed it a gain to die. In the same 
spirit he refused to take advantage of a scheme 

arranged by his friend Crito for an escape from prison. 

Under ordinary circumstances the condemned criminal 

drank the cup of hemlock on the day after the trial ; 

but in the case of Socrates the rule that during the 
absence of the sacred ship sent annually to Delos no 

one should be put to death caused an exceptional 

delay. For thirty days he remained in imprisonment, 

receiving his intimates and conversing with them in 

his accustomed manner. How in his last conversation 

he argued that the wise man will regard approaching 

death with a cheerful confidence Plato Ba in the 

Pheedo ; and, while the central argument—which rests. 
the doctrine of the soul’s immortality upon the theory 
of ideas—must be accounted Platonic, in all other re- 

spects the narrative, though not that of an eye-witness, 

has the air of accuracy and truth. 

But what were the personal characteristics which 
won for this man, poor in worldly goods, the affection- 
ate regard of the best of his contemporaries? Why 
was it that the Athenians, forgetting his loyal per- 
formance of civie duties, his virtuous life, and his 
disinterested anxiety for their welfare, brought him to 
trial, condemned him, put him to death? hat were 
the principles upon which his teaching rested, and what 
was the message which, instant in season, out of season, 
he carried to his countrymen? How were his prin- 
ciples interpreted by his followers, and what influence 
did his teaching exert upon subsequent speculation ? 
These are the questions which demand considera 
in the present article. ' 


was his disregard of the ‘‘ vultus instantis tyranni”’ 
two years later. During the reign of terror of 404 the 
Thirty, anxious to implicate in their crimes men of 
repute who might otherwise have opposed their plans, 


ordered five citizens, one of whom was Socrates, to go to | Memoirs and other works of Xenophon records of 


Happily, though Socrates left no writings 
him, and indeed, as will hereafter appear, ‘sa a 
was by his principles Phase from dog- sh tmaail 
matic exposition, we have in the ’Azouvnuovetyara or 
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Socrates's conversation, and in the dialogues of Plato 
refined applications of his method. Xenophon, hav- 
ing no philosophical views of his own to develop, and 
no lmagination to lead him astray,—being, in fact, to 
Socrates what Boswell was to Johnson,—is an excellent 
witness. The ‘Arouvnuoveiyuara or Memorabilia are 
indeed confessedly apologetic, and it is easy to see 
that nothing is introduced which might embitter those 
who, hating Socrates, were ready to persecute the So- 
eraties; but the plain, straightforward narrative of 
Soerates’s talk, on many occasions, with many dis- 
similar interlocutors, carries with it in its simplicity 
and congruity the evidence of substantial justice and 
truth. Plato, though he understood his master better, 
is aless trustworthy authority, as he makes Socrates the 
mouthpiece of his own more advanced and even antago- 
nistic doctrine. Yet to all appearance the Apology is 
a careful and exact account of Socrates’s habits and 
principles of action; the earlier dialogues, those which 
are commonly called ‘‘ Socratiec,’’ represent, with such 
changes only as are necessitated by their form, So- 
erates’s method; and, if in the later and more im- 
portant dialogues the doctrine is the doctrine of Plato, 
echoes of the master’s teaching are still discoverable, 
approving themselves as such by their accord with the 

enophontean testimony. In the face of these two 
principal witnesses other evidence is of small impor- 
tance. 

Personal Characteristics. —What, then, were the 
en personal characteristics of the man? Out- 
appearance. Wardly his presence was mean and his 

countenance grotesque. Short of stature, 
thick-necked, and somewhat corpulent, with promirent 
eyes, with nose upturned and nostrils outspread, with 
large mouth and coarse lips, he seemed the embodi- 
ment of sensuality and even stupidity. Inwardly he 
was, as his friends knew, ‘‘so pious that he 
did nothing without taking counsel of the 
gods, so just that he never did an injury to 
any man, whilst he was the benefactor of his associates, 
so temperate that he never preferred pleasure to right, 
so wise that in judging of good and evil he was never 
at fault,—in a word, the best and the happiest of men.’’ 
“His self-control was absolute; his powers of endur- 
ance were unfailing; he had so schooled himself to 
moderation that his scanty means satisfied all his 
wants.’’. ‘*‘To want nothing,’’ he said himself, ‘‘is 
divine; to want as little as possible is the nearest 
eee approach to the divine life ;’’ and accordingly 
e practiced temperance and self-denial to a degree 
which some thought ostentatious and affected. Yet 
the hearty enjoyment of social pleasures was another 
of his marked characteristics; for to abstain from in- 
nocent gratification from fear of falling into excess 
would have seemed to him to imply either a pedantic 
formalism or a lack of real self-control. In short, his 
strength of will, if by its very perfection it led to his 
theoretical identification of virtue and knowledge, 
secured him in practice against the ascetic extrava- 
_ gances of his associate Antisthenes. 
‘The intellectual gifts of Socrates were hardly less 
‘ remarkable than his moral virtues. Natur- 
a ally observant, acute, and thoughtful, he 
developed these qualities by constant and 
systematic use. The exercise of the mental powers 
was, he conceived, no mere occupation of leisure 
hours, but rather a sacred and ever-present duty; 
moral error being intellectual error translated 
to act, he who would live virtuously must first rid 
self of ignorance and folly. He had, it may be 
jectured, but little turn for a ns trtoep specula- 
1; yet by the careful study of the ethical problems 
ch met him in himself and in others he acquired a 
able tact in dealing with questions of practical 
y; and in the course of the lifelong war which 
wed against vagueness of thought and laxity of 
he made himself a singularly apt and ready 


Moral 
qualities. 
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While he regarded the improvement, not only of 
himself but also of others, as a task divinely A 
appointed to him, there was in his demean- 
or nothing exclusive or pharisaical. On 
the contrary, deeply conscious of his own limitations 
and infirmities, he felt and cherished a profound sym- 
pathy with erring humanity, and loved with a love 
passing the love of women fellow-men who had not 
earnt, as he had done, to overcome human frailties 
and weaknesses. Nevertheless great wrongs roused 
in him a righteous indignation which sometimes found 
expression in fieree and angry rebuke. Indeed it 
would seem that Plato, in his idealized portrait gives 
his hero credit, not only for a deeper pidasophion! in- 
sight but also for a greater urbanity than facts war- 
ranted. Hence, whilst those who knew him best met 
his affectian with a regard equal to his own, there 
were, as will be seen hereafter, some who never for- 
gave his stern reproofs, and many who regarded him 
as an impertinent busybody. 

He was a true patriot. Deeply sensible of his debt 
to the city in which he had been born and 
bred, he thought that in giving his life to 
the spread of sounder views in regard to 
ethical and political subjects he made no more than an 
imperfect return; and, when in the exercise of con- 
stitutional authority that city brought him to trial 
and threatened him with death, it was not so much 
his local attachment, strong though that sentiment 
was, as rather his sense of duty which forbade him to 
retire into exile before the trial began, to acquiesce in 
a sentence of banishment when the verdict had been 
given against him, and to accept the opportunity of 
escape which was offered him during ins imprison- 
ment. Yet his patriotism had none of the narrowness 
which was characteristic of the patriotism of his Greek 
contemporaries. His generous benevolence and un- 
affected philanthropy taught him to overstep the limits 
of the Athenian demus and the Hellenic race, and to 
regard himself as a ‘‘citizen of the world.’’, 

e was blest with an all-pervading humor, a subtle 
but kindly appreciation of the incongruities 
of human nature and conduct. In a less 
robust character this quality might have | 
degenerated into sentimentality or cynicism; in Soe- 
rates, who had not a trace of either, it showed itself 
principally in what his contemporaries knew as his 
‘*accustomed irony.’’ Profoundly sensible of the in- 
consistencies of his own thoughts and words and 
actions, and shrewdly suspecting that the like incon- 
sistencies were to be found in other men, he was care- 
ful always to place himself upon the standpoint of 
ignorance and to invite others to join him there, in 
order that, proving all things, he and they might 
hold fast that which is good.  ‘‘ Intellectually, the 
acutest man of his age,’’ says W. H. Thompson in a 
brilliant and instructive appendix to his edition of 
Plato’s Phedrus, ‘he represents himself in all com- 
panies as the dullest person present. _Morally the 
purest, he affects to be the slave of passion, and bor- 
rows the language of gallantry to describe a benevolence 
too exalted for the comprehension of his contempo- 
raries. He is by turns an épaorjc, a mpoaywydc, a 
paorporéc, a uarevtixoc, disguising the sanctity. of his 
true vocation by names a of vile or ridiculous 
images. The same spirit of whimsical paradox leads 
him, in Xenophon’s Banquet, to argue that his own 
satyr-like visage was superior in beauty to that of the 
handsomest man present. That this irony was to some 
extent calculated is more than probable; it disarmed 
ridicule by anticipating it; it allayed jealousy an 
propitiated envy ; and it possibly procured him admis- 
sion into gay circles from which a more solemn teacher 
would have been excluded, But it had for its basis a 
real greatness of soul, a hearty and unaffected disre- 
gard of public opinion, a perfect disinterestedness, an 
entire abnegation of self. He made himself a fool 
that others by his folly might be made wise; he 
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humbled himself to the level of those among whom 
his work lay that he might raise some few among 
them to his own level; he was ‘all things to all men, 
if by any means he might win some. ’’ It would 
seem that this humorous depreciation of his own great 
qualities, this pretence of being no better than his 
neighbors, led to grave misapprehension amongst his 
contemporaries. 
slanders of the Peripatetic Aristoxenus can hardly be 
doubted. 

Socrates was further a man of sincere and fervent 
ylety. 
ie of his doing or saying anything pro- 

fane or unholy.’”’ There was indeed in the 

opular mythology much which he could not accept. 
Tt was incredible, he argued, that the gods should have 
committed acts which would be disgraceful in the worst 
of men. Such stories, then, must be regarded as the 
inventions of lying poets. But, when he had thus 
purified the contemporary polytheism, he was able to 
reconcile it with his own steadfast belief in a Supreme 
Being, the intelligent and beneficent Creator of the 
universe, and to find in the national ritual the means 
of satisfying his religious aspirations. 


Piety. 


providential arrangement of nature, to the universality 
of the belief, Ht to the revelations and warnings 
which are given to men through signs and oracles. 
Thinking that the soul of man partook of the divine, 
he maintained the doctrine of its immortality as an 
article of faith, but not of knowledge. While he held 
that, the gods alone knowing what is for man’s benefit, 
man should pray, not for particular goods, but only 
for that which is good, he was regular in prayer and 
punctual in sacrifice. He looked to oracles and signs 
for guidance in those matters, and in those matters 
only, which could not be resolved by experience and 
judgment, and he further supposed himself to receive 
special warnings of a mantic character through what 
he called hig ‘‘ divine sign’’ (dacuoveov, dacudvov onueiov), 


Socrates’s frequent references to his “ divine sign” were, 
says Xenophon, the origin of the charge of 
“introducing new divinities” brought against 
him by his accusers, and in early Christian 
times, amongst Neoplatonie philosophers and fathers of 
the church, gave rise to the notion that he supposed him- 
self to be attended by a “ genius” or “demon.” Similarly 
in our own day spiritualists have attributed to him the 
belief—which they justify—in “an intelligent spiritual 
being who accompanied him through life,—in other words, 
a guardian spirit” (A. R. Wallace). But the very precise 
testimony of Xenophon and Plato shows plainly that Soe- 
rates did not regard his “customary sign” either as a 
divinity or as a genius. According to Xenophon, the sign 
was a warning, either to do or not to do which it would be 
folly to neglect, not superseding ordinary prudence, but 
dealing with those uncertainties in respect of which other 
men found guidance in oracles and tokens ; Socrates believed 
in it profoundly, and never disobeyed it. According to 
Plato, the sign was a “voice” which warned Socrates to 
refrain from some act which he contemplated; he heard 
it frequently and on the most trifling occasions ; the phe- 
nomenon dated from his early years, and was, so far as he 
knew, peculiar to himself. These statements have been 
variously interpreted. Thus it has been maintained that, 
in laying claim to supernatural revelations, Socrates (1) 
committed a pious fraud, (2) indulged his “accustomed 
irony,” (3) recognized the voice of conscience, (4) indicated 
a general belief in a divine mission, (5) described “the in- 
ward voice of his individual tact, which in consequence 
partly of his experience and penetration, partly of his 
knowledge of himself and exact appreciation of what was 
in harmony with his individuality, had attained to an un- 
usual accuracy,” (6) was mad (“ était fou’), being subject 
not only to hallucinations of sense but also to aberrations 
of reason. Xenophon’s testimony that Socrates was plainly 
sincere in his belief excludes the first and the second of 
these theories; the character of the warnings given, which 
are always concerned, not with the moral worth of actions, 
but with their uncertain results, warrants the rejection of 
the third and the fourth; the fifth, while it sufficiently 
accounts for the matter of the warning, leaves unexplained 
its manner, the vocal utterance; the sixth, while it plau- 
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That it was the foundation of the | 


‘*No one,”’ says Xenophon, ‘‘ ever | 


: For proof of | 
the existence of ‘‘the divine,’ he appealed to the. 
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sibly explains the manner of the warning, goes beyond the 
facts when it attributes to it irrationality of matter. It 
remains for us, then, modifying the fifth hypothesis, that 
of Diderot, Zeller, and others, and the sixth, that of Lélut 
and Littré, and combining the two, to suppose that Socrates 
was subject, not indeed to delusions of mind, but to hallu- 
cinatious of the sense of hearing, so that the rational sug- 
gestions of his own brain, exceptionally valuable in conse- 
quence of the accuracy and delicacy of his highly gultivated 
tact, seemed to him to be projected without him, and to be 
returned to him through the outward ear. It appears that, 
though in some of the best known instances—for example, 
those of Cowper and Sidney Walker—hallucinations of the 
sense of hearing, otherwise closely resembling Socrates’s 
“divine sign,” have been accompanied by partial derange- 
ment of reason, cases are not wanting in which “the 
thoughts transformed into external sensorial impressions ” 
are perfectly rational. 


The eccentricity of Socrates’s life was not less re- 
markable than the oddity of his appearance 


and the irony of his conversation, His Gene. 
whole time was spent in public,—in the ae, 
market-place, the streets, the gymnasia. Thinking 


with Dr. Johnson that ‘a great city is the school for 
studying life,’? he had no liking for the country, and 
seldom passed the gates. ‘‘ Fields and trees,’’ Plato 
makes him say, ‘won't teach me anything; the life of 
the streets will.”’ He talked to all comers,—to the 
craftsman and the artist as willingly as to the poet or 
the politician,—questioning them about their affairs, 
_about the processes of their several occupations, about 
their notions of morality, in a word, about familiar 
‘matters in which they might be expected to take an 
interest. The ostensible purpose of these interroga- 
_tories was to test, and thus either refute or explain, 
the famous oracle which had pronounced him the 
wisest of men. Conscious of his own ignorance, he 
|had at first imagined that the God was mistaken. 
| When, however, experience showed that those who es- 
_teemed themselves wise were unable to give an account 
_of their knowledge, he had to admit that, as the oracle 
had said, he was wiser than others, in so far as, whilst 
they, being ignorant, supposed themselves to know, he, 
being ignorant, was aware of his ignorance. Such, 
according to the Apology, was Socrates's account of his 
‘procedure and its results. But it is easy to see that 
the statement is colored by the accustomed irony. 
When in the same speech Socrates tells his judges that 
he would never from fear of death or any other motive 
disobey the command of the god, and that, if they put 
him to death, the loss a be, not his, but theirs, 
since they would not readily find any one to take his 
place, it becomes plain that he conceived himself to 
hold a commission to educate, and was consciously 
seeking the intellectual and moral improvement of his 
countrymen. His end could not be achieved without 
the sacrifice of self. His meat and drink were of the 
| oorest; summer and winter his coat was the same; 
fe was shoeless and shirtless. ‘‘ A slave whose master 
‘made him live as you do,”’ says a sophist in the Memo- 
rabilia, ‘‘ would run away.’’ But by the surrender of 
the luxuries and the comforts of life Socrates secured 
for himself the independence which was necessary that 
he might go about his appointed business, and there- 
with he was content. 
| His message was to all, but it was variously received. 
| ere who heard him perionae and ort eins 
sionally were apt to rega Ms teaching serene 
citer with indifference or with irritation,— rary jude 
with indifference if, as might. be, they failed 
to see in the elenchus anything more than elaborate 
trifling; with irritation if, as was probable, they per- 
ceived that, in spite of his assumed ignorance, Socrates 
was well aware of the result to which their 
answers tended. mongst those who erately 
sought and sedulously cultivated his aeq nee 
there were some who attached themselves to him as 
‘they might have attached themselves to any ordinary 
_sophist, conceiving that by temporary contact with so 
-acute a reasoner, they would best prepare then 
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for the logomachies of the law courts, the assembly, 
and the senate. Again, there were others who saw in 
Socrates at once master, counsellor, and friend. and 
hoped by associating with him ‘‘to become good men 
and true, capable of doing their duty by house and 
household, by relations and friends, by city and fellow- 
citizens’ (Xenophon). Finally, there was alittle knot 
of intimates who, having something of Socrates’s en- 
thusiasm, entered more deeply than the rest into his 
principles, and, when he died, transmitted them to the 
next generation. Yet even those who belonged to this 
inner circle were united, not by any common doctrine, 
but by a common admiration for their master’s intellect 
and character. 

For the paradoxes of Socrates’s personality and the 
eccentricity of his behavior, if they offended 
the many, fascinated the few. ‘It is not 
easy for a man in my condition,’’ says the 
intoxicated Alcibiades in Plato’s Symposium, ‘‘ to 
describe the singularity of Socrates’s character. But 
I will try to tell his praises in similitudes. He is like 


Plato's 
panegyric. 


the piping Silenes in the statuaries’ shops, which, | 


when you open them, are found to contain images of 
gods. Or, again, he is like the satyr Marsyas, not only 
in outward appearance—that, Socrates, you will your- 
self allow—but in other ways also. Like him, you are 
given to frolic,—I can produce evidence to that ; and, 
above all, like him, you are a wonderful musician. 
Only there is this difference,—what he does with the 
help of his instrument you do with mere words; for 
whatsoever man, woman, or child hears you, or even a 
a feeble report of what you have said, is struck with 
awe and possessed with admiration. As for myself, 
were I not afraid that you would think me more drunk 
than I am, I would tell you on oath how his words have 
moved me,—ay, and how they move me still. When 
[ listen to him my heart beats with a more than Cory- 
bantice excitement; he has only to speak and my tears 


flow. Orators, such as Pericles, never moved me in 


this way,—never roused my soul to the thought of my 
servile condition ; but this Marsyas makes me think 


that life is not worth living so long as I am what 1) 
Even now, if I were to listen, I could not resist. | 
So there is nothing for me but to stop my ears against. 
i fly for my life, that I may not. 


am. 


this siren’s song and 1 
No one would think that 


presence of Socrates.”’ 
Accusation and its Causes.—The life led by Soe- 
rates was not likely to win for him either the 
proadices. affection or the esteem of the vulgar. Those 
who did not know him personally, seeing 
him with the eyes of the comic poets, conceived 
him as a ‘‘visionary’’ (werewpoddyoc) and a ‘‘ bore’’ 
(adoAécyxnc). Those who had faced him in argument. 


even if they had not smarted under his rebukes, ha 
at any rate winced 


ri of 


old sitting at his feet. ] 
{ had any shame in me; but I am ashamed in the 


2 
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'(c) that he tanght the young to disobey parents and 
guardians and to prefer his own authority to theirs; 
(d) that he was in the habit of quoting mischievous 
passages of Homer and Hesiod to the prejudice of 
morality and democracy. 
It is plain that the defence was not calculated to 
conciliate a hostile jury. Nevertheless, it 
is at first sight difficult to understand how 
an adverse verdict became possible. If 
Socrates rejected portions of the conven- 
tional mythology, he accepted the established faith 
and performed its offices with exemplary regularity. 
If he talked of a daidviov, the dacudvov was no new 
divinity, but a mantic sign divinely accorded to him, 
presumably by the gods of the state. If he questioned 
the propriety of certain of the institutions of Athens, 
he was prepared to yield an unhesitating obedience to 
all. He had never countenanced the misdeeds of 
_Critias and Alcibiades, and indeed, bya sharp censure, 
had earned the undying hatred of one of them. Duty 
_to parents he aon bak as he inculeated other virtues ; 
ae if he made the son wiser than the father, surely 
that was not a fault. The citation of a few lines from 
the poets ought not to weigh against the clear evidence 
of his large-hearted patriotism ; and it might be sus- 
pected that the accuser had strangely misrepresented 
his application of the familiar words. 

To the modern reader Xenophon’s reply, of which 
the foregoing paragraph is in effect a sum- 
mary, will probably seem sufficient, and 
more than sufficient. But it must not be 
forgotten that Athenians of the old school approached 
the subject from an entirely different point of view. 
Socrates was in all things an innovator,—in religion, 
inasmuch as he sought to eliminate from the theology 
of his contemporaries ‘‘ those lies which poets tell”’ ; 
in politics, inasmuch as he distrusted several institu- 
| tions dear to Athenian democracy; in education, in- 
asmuch as he waged war against authority, and in a 
certain sense made each man the measure of his own 
actions. It is because Socrates was an innovator that 
we, who see in him the founder of philosophical in- 

uiry, regard him as a great man; it was because 

ocrates was an innovator that old-fashioned Athe- 
nians, who saw in the new-fangled culture the origin 
of all their recent distresses and disasters, regarded 
him as a greatcriminal. It is, then, after all in nowise 
strange that a majority was found first to pronounce 
him guilty, and afterwards, when he refused to make 
any submission and professed himself indifferent to 
any mitigation of the penalty, to pass upon him the 
sentence of death. That the verdict and the sentence 
were not in any way illegal is generally acknowledged. 

But, though the popular distrust of eccentricity, the 
irritation of individuals and groups of in- 


Strength 
of the 
defence. 


Its weak- 
ness. 


‘dividuals, the attitude of Socrates himself, Recasion 
and the prevalent dislike of the intellectual attack. 


) brusquerie were no new 
they had made him eed | oe they had not brought 
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represented by the Four Hundred and in 404 by the | 
Thirty, and the democratical party, which | 


oa returned to power in 410 and in 403, there 
mor ito was at Athens during the last years of the 


Peloponnesian War a party of ** moderate 
oligarchs,’’ antagonistic to both. It was to secure the 
co-operation of the moderate party that the Four 
Hundred in 411 promised to constitute the Five 
Thousand, and that the Thirty in 404 actually consti- 
tuted the Three Thousand. It was in the hope of 
realizing the aspirations of the moderate party that 
Theramenes, its most prominent represcitative, allied 
himself. first with the Four Hundred, afterwards with 
‘the Thirty. In 411 the policy of Theramenes was 
temporarily successful, the Five Thousand superseding 
the Four 
for, though they acted upon his advice so far as to 
constitute the Three Thousand, they were careful to 
keep all real power in their own hands. 
occasions the ‘* polity’’—for such, in the Aristotelian 
sense of the term, the constitution of 411-410 was, 
and the constitution of 404-403 professed to be—was 
insecurely based, so that it was not long before the 
‘unmixed democracy ’’ was restored. The programme 
of the ‘‘ moderates ’’—which included (1) the limita- 
tion of the franchise, by the exclusion of those who 
were unable to provide themselves with the panoply 
of a hoplite and thus to render to the city substantial 
service, (2) the abolition of payment for the perform- 
ance of political functions, and, as it would seem, (3) 
the disuse of the lot in the election of magistrates— 
found especial favor with the intellectual class. Thus 


Alcibiades and Antiphon were amongst its promoters, | 
and Thueydides commends the constitution established | 


after the fall of the Four Hundred as the best which 
in his time Athens had enjoyed. 
stated that Socrates disliked election by lot ; it is cer- 


tain that, regarding paid educational service as a. 
species of prostitution, he would account paid political | 


service not a whit less odious ; and the stress laid by 
the accuser upon the Homeric quotation (//iad, iu. 


188-202)—which ends with the lines dacudw’, azpéuac | 


joo, kai GAAwy udOov akove of ao déprepol eiat * od BO arré- 


Agog Kat dvadnic, ole ror’ év rokéuw EvapiAuog od7’ evi, | 


Bovag—becomes intelligible if we may suppose that 
Socrates, like Theramenes, wished to restrict the fran- 
chise to those who were rich enough to serve as hop- 
lites at their own expense. Thus, as might have been 


anticipated, Socrates was a ‘‘moderate,’’ and the_ 
treatment which he received from both the extreme | 


parties suggests—even if with Grote we reject the 
story told by Diodorus (xiv. 5), how, when Thera- 
menes was dragged from the altar, Socrates attempted 
a rescue—that his sympathy with the moderate party 
was pronounced and notorious. Even in the moment 
of democratic triumph the ‘‘moderates’’ made them- 
selves heard, Phormisius proposing that those alone 
should exercise the franchise who possessed land in 
Attica; and it is reasonable to suppose that their 
position was stronger in 399 than in 403. 


siderations seem to indicate an easy explanation of the | 


indictment of Socrates by the democratic politicians. 
It was a blow struck at the ‘‘ moderates,’’ Socrates 


being singled out for attack because, though not a 
professional politician, he was the very type of the 


malcontent party, and had done much, probably more 
than any man living, to make and to foster views 
which, if not in the strict sense of the term oligarchical, 
were confessedly hostile to the ‘* unmixed demoeracy.”’ 


His eccentricity and heterodoxy, as well as the personal. 
rovoked, doubtless con- | 


animosities which he had 
tributed, as his accusers had foreseen, to bring about 
the conviction; but, in the judgment of the present 
writer, it was the fear of what may be called ‘ philo- 
sophieal radicalism ’’ which prompted the action of 
Meletus, Anytus, and Lycon. The result did not dis- 
apoone their expectations. The fricnds of Socrates 
abandoned the struggle and retired into exile; and, 


undred. In 404 the Thirty outwitted him ; | 


But on both | 


Now it is expressly | 


These con- | 
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when they returned to Athens, the most prominent 
of them, Plato, was careful to confine himself to 
theory, and to announce in emphatic terms his with- 
drawal from the practical politics of his native city. 
Method and Doctrine.—Socrates was not a “ philosopher,” - 
nor yet a “teacher,” but rather an “ educator,” having for 
his function “to rouse, persuade, and rebuke” (Plato, 
Apology, 30 E). Hence, in examining his life’s work, it is 
proper to ask, not What was his philosophy ? but What was 
| his theory, and what was his practice, of education? It is 
true that he was brought to his theory of education by the 
study of previous philosophies, and that his practice led to 
| the Platonic revival; but to attribute to him philosophy, 
| except in that loose sense in which philosophy is aseribed 
| to one who, denying the existence of such a thing, ean give 
an account of his disbelief, is misleading and even erroneous. 
Socrates’s theory of education had for its basis a profound 
; and consistent skepticism ; that is to say, he not 
|only rejected the conflicting theories of the 
' physicists,—of whom “some conceived existence 
as a unity, others asa plurality ; some affirmed 
| perpetual motion, others perpetual rest; some declared be- 
coming and perishing to be universal, others altogether de- 
nied such things,’—but also condemned, as a futile attempt 
to transcend the limitations of human intelligence, their 
(\ocopia, their “ pursuit of knowledge for its own sake.” 
Unconsciously, or more probably consciously, Socrates rested 
his skepticism upon the Protagorean doctrine that man is 
the measure of his own sensations and feelings; whence he 
inferred, not only that knowledge such as the philosophers 
had sought, certain knowledge of nature and its laws, was 
unattainable, but also that neither he nor any other person 
had authority to overbear the opinions of another, or power 
to convey instruction to one who had it not. Accordingly, 
whereas Protagoras and others, abandoning physical specu- 
lation and coming forward as teachers of eulture, claimed 
for themselves in this new field power to instruct and 
authority to dogmatize, Socrates, unable to reconcile him- 
| self to this inconsistency, proceeded with the investigation 
of principles until he found a resting-place, a 70d ord, in the 
| distinction between good and evil. While all opinions were 
equally true, of those opinions which were capable of being 
translated into act some, he conceived, were as working 
hypotheses more serviceable than others. It was here that 
the function of such a one as himself began. Though he 
had neither the right nor the power to force his opinions 
upon another, he might by a systematic interrogatory lead 
another to substitute a better opinion for a worse, just as a 
physician by appropriate .remedies may enable his patient 
to substitute a healthy sense of taste for a morbid one. To 
administer such an interrogatory and thus to be the physi- 
cian of souls was, Socrates thought, his divinely appointed 
duty; and, when he described himself as a “ talker” or 
“ converser,” he not only negatively distinguished himself 
from those who, whether philosophers or sophists, called 
themselves “ teachers” (dtdicxador), but also positively indi- 
cated the method of question and answer (é:aAexrinh) Which 
he consistently preferred and habitually practiced. 
| That it was in this way that Socrates was brought to re- 
gard “dialectic,” “question and answer,” as * 
the only admissible method of education is, in Dialectical 
the opinion of the present writer, no matter of method, 
mere conjecture. In the review of theories of 
knowledge which has come down to us in Plato’s Thewtetus 
mention is made (172 B) of certain “incomplete Prota- 
goreans,” who held that, while all impressions are equally 
true, one impression is better than another, and that the 
“wise man” is one who by his arguments causes good im- 
' pressions to take the place of bad ones, thus reforming the 
soul of the individual or the Jaws of a state by a process 
| similar to that of the physician or the farmer (166 D sq.) ; 
and these “incomplete Protagoreans” are identified with 
Socrates and the Socratics by their insistence (167 D) upon 
the characteristically Socratic distinction between disputa- 
tion and dialectic, as well as by other familiar traits of 
Socratic converse. In fact, this passage becomes intelligible 
and significant if it is supposed to refer to the historical 
Socrates; and by teaching us to regard him as an “ incom- 
_plete Protagorean ” it supplies the link which connects his 
philosophical skepticism with his dialectical theory of edu- 
cation. It is no doubt possible that Socrates was unaware 
‘of the closeness of his relationship to Protagoras; but the 


Theory of 
education. 


fact, once stated, hardly admits of question. ure 
| Inthe application of the “dialectical” or “ tic” 
method two processes are distinguishable,—the = 
destructive process, by which the worse opinion Its two pro- 


'was eradicated, and the constructive process, 
by which the better opinion was induced. In 
"general it was not mere “ignorance ’’ with which Socrates 
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had to contend, but “ ignorance mistaking itself for knowl- 
edge” or “ false conceit of wisdom,”—-a more stubborn and a 
more formidable foe, who, safe so long as he remained in 
his entrenchments, must be drawn from them, cirecum- 
vented, and surprised. Accordingly, taking his departure 
from some apparently remote principle or proposition to 
which the respondent yielded a ready assent, Socrates would 
draw from it an unexpected but undeniable consequence 
which was plainly inconsistent with the opinion impugned. 
In this way he brought his interlocutor to pass judgment 
upon himself, and reduced him to a state of “doubt” or 
“ perplexity ” (dropia), “ Before I ever met you,” says Meno 
in the dialogue which Plato called by his name (79 E), “I 
was told that you spent your time in doubting and leading 
others to doubt; and it isa fact that your witcheries and 
spells have brought me to that condition; you are like the 
torpedo: as it benumbs any one who approaches and touches 
it, so do you. For myself, my soul and my tongue are be- 
numbed, so that I have no answer to give you.” Even if, as 
often happened, the respondent, baffled and disgusted by the 
#\cyxos or destructive process, at this point withdrew from 
the inquiry, he had, in Socrates’s judgment, gained some- 
thing; for, whereas formerly, being ignorant, he had sup- 
posed himself to have knowledge, now, being ignorant, he 
was in some sort conscious of his ignorance, and accordingly 
would be for the future more circumspect in action. If, 
however, having been thus convinced of ignorance, the 
respondent did not shrink from a new effort, Socrates was 
ready to aid him by further questions of a suggestive sort. 
Consistent thinking with a view to consistent action being 
the end of the inquiry, Socrates would direct the respon- 
dent’s attention to instances analogous to that in hand and 
so lead him to frame for himself a generalization from | 
which the passions and the prejudices of the moment were, 
as far as might be, excluded. In this constructive process, 
though the element of surprise was no longer necessary, the 
interrogative form was studiously preserved, because it 
secured at each step the conscious and responsible assent of 
the learner. 
Of the two processes of the dialectical method, the !eyxos 
or destructive process attracted the more atten- 
Maieuticin tion, both in consequence of its novelty and 
Platoand because many of those who willingly or un- 
Xenophon. willingly submitted to it stopped short at the 
stage of “perplexity.” But to Socrates and his 
intimates the constructive process was the proper and nec- 
essary sequel. It is true that in the dialogues of Plato the 
destructive process is not always, or even often, followed by 
construction, and that in the Memorabilia of Xenophon con- 
struction is not always, or even often, preceded by the 
destructive process. There is, however, in this nothing | 
surprising. On the one hand, Xenophon, having for his | 
principal purpose the defence of his master against vulgar. 
calumny, seeks to show by effective examples the excellence _ 
of his positive teaching, and accordingly is not careful to | 
distinguish, still less to emphasize, the negative procedure. 
On the other hand, Plato’s aim being not so much to pre-_ 
serve Socrates’s positive teaching as rather by written 
words to stimulate the reader to self-scrutiny, just as the — 
spoken words of the master had stimulated the hearer, he- 
is compelled by the very nature of his task to keep the con- 
structive element in the background, and, where Socrates 
would have drawn an unmistakable conclusion, to confine 
himself to enigmatical hints. For example, when we com- 
Xenophon’s Memorabilia, iv. 6, 2-4, with Plato’s 
hyphro, we note that, while in the former the interloc- 
utor is led by a few suggestive questions to define “ piety ” 
as “ the knowledge of those laws which are concerned with 
the gods,” in the latter, though on a further scrutiny it ap- 
: that “ piety” is “that part of justice which is con- 
cerned with the service of the gods,” the conversation is 
_ ostensibly inconclusive. In short, Xenophon, a mere re- 
por of Socrates’s conversations, gives the results, but 
onbles himself little about the steps which led to them; 
- Plato, who in early manhood wasan educator of the Socratic 
type, withholds the results that he may secure the advan- 
t of the elenctic stimulus. 
What, then, were the positive conclusions to which So- | 
' crates carried his hearers? and how were those 
duction positive conclusions obtained ? Turning to 
defini- Xenophon for an answer to these questions, we 
note (1) that the recorded conversations are 
yt concerned with practical action, political, moral, 
artistic; (2) that in general there is a process from the 
wn tothe unknown through a generalization, expressed 
implied ; (3) that the generalizations are sometimes rules 
conduct, justified by examination of known instances, 
; definitions similarly established. Thus, in Memo- 
a, iv. 1, 3, Soerates argues from the known instances 
os and dogs that the best natures stand most in need 
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of training, and then applies the generalization to the in- 
stance under discussion, that of men; and in iv. 6, 13-14, he 
leads his interlocutor to a definition of “ the good citizen,” 
and then uses it to decide between two citizens for whom 
respectively superiority is claimed. Now in the former of 
these cases the process—which Aristotle would describe as 
“ example ” (rapadecypa), and a modern might regard as “ in- 
duction” of an uncritical sort—sufliciently explains itself. 
The conclusion is a provisional assurance that in the partic- 
ular matter in hand a certain course of action is, or is not, 
to be adopted. But it is necessary to say a word of expla- 
nation about the latter case, in which, the generalization 
being a definition, that is to say, a declaration that to a 
given term the interlocutor attaches in general a specified 
meaning, the conclusion is a provisional assurance that the 
interlocutor may, or may not, without falling into inconsist- 
ency, apply the term in question to a certain person or act. 
Moral error, Socrates conceived, is largely due to the mis- 
application of general terms, which, once affixed to a person 
or to an act, possibly in a moment of passion or prejudice, 
too often stand in the way of sober and careful reflection. 
It was in order to exclude error of this sort that Socrates 
insisted upon 76 bpitec@ar xa0d\o» with éraxrixoi \byor for its 
basis. By requiring a definition and the reference to it of 
the act or person in question, he sought to secure in the in- 
dividual at any rate consistency of thought, and, in so far, 
consistency of action. Accordingly he spent his life in 
seeking and helping others to seek “the what” (ré ri), or 
the definition, of the various words by which the moral 
quality of actions is described, valuing the results thus ob- 
tained, not as contributions to knowledge, but as means to 
right action in the multifarious relations of life. 

While, however, Socrates sought neither knowledge, 
which in the strict sense of the word he held 


to be unattainable, nor yet, except as a means Virtue is 
= 2 ‘us aes knowl- 
to right action, true opinion, the results of ob- edge. 


servation accumulated until they formed, not 
perhaps a system of ethics, but at any rate a body of ethi- 
cal doctrine. Himself blessed with a will so powerful that 
it moved almost without friction, he fell into the error of 


‘ignoring its operations, and was thus led to regard knowl- 


edge as the sole condition of well-doing. Where there is 
knowledge,—that is to say, practical wisdom (@pévnes), the 
only knowledge which he recognized,—right action, he 
conceived, follows of itself; for no one knowingly prefers 
what is evil; and, if there are cases in which men seem to 
act against knowledge, the inference to be drawn is, not 
that knowledge and wrongdoing are compatible, but that 
in the cases in question the supposed knowledge was after 
all ignorance. Virtue, then, is knowledge, knowledge at 
once of end and of means irresistibly realizing itself in act. 
Whence it follows that the several virtues which are com- 
monly distinguished are essentially one. “ Piety,” “jus- 
tice,” “courage,” and “temperance” are the names which 
“wisdom” bears in different spheres of action: to be pious 
is to know what is due to the gods; to be just is to know 
what is due to men; to be courageous is to know what is 
to be feared and what is not; to be temperate is to know 
how to use what is good and avoid what is evil. Further, 
inasmuch as virtue is knowledge, it can be acquired by 
education and training, though it is certain that one soul 
has by nature a greater aptitude than another for such 
acquisition. 

But, if virtue is knowledge, what has this knowledge for 
its object? To this question Socrates replies, Theory of 
Its object is the Good. What, then, is the the Géod. 
Good? It is the useful, the advantageous. 

Utility, the immediate utility of the individual, thus be- 
comes the measure of conduct and the foundation of all 
moral rule and legal enactment. Accordingly, each pre- 
cept of which Socrates delivers himself is recommended on. 
the ground that obedience to it will promote the pleasure, 
the comfort, the advancement, the wellbeing of the indi- 
vidual; and Prodicus’s apologue of the Choice of Heracles, 
with its commonplace offers of worldly reward, is accepted 
as an adequate statement of the motives of virtuous action. 
Of the graver difticulties of ethical theory Socrates has no 
conception, having, as it would seem, so perfectly absorbed 
the lessons of what Plato calls “ political virtue” that mo- 
rality has become with him a second nature, and the scru- 
tiny of its credentials from an external standpoint has 
ceased to be possible. His theory is indeed so little sys- 
tematic that, whereas, as has been seen, virtue or wisdom 
has the Good for its object, he sometimes identifies the 
Good with virtue or wisdom, thus falling into the error 
which Plato (Republic, vi. 505 C), perhaps with distinct ref- 
erence to Socrates, ascribes to certain “ cultivated thinkers.” 
In short, the ethical theory of Socrates, like the rest of his 
teaching, is by confession unscientific; it is the statement 
of the convictions of a remarkable nature, which statement 


emerges in the course of an appeal to the individual to 
study consistency in the interpretation of traditional rules 
of conduct. For a critical examination of the ethical teach- 
ing which is here deseribed in outline, see ErHrcs, 


The Socratics. 


It has been seen that, so far from having any system, | 
physical or metaphysical, to enunciate, Socrates rejected | 
“the pursuit of knowledge for its own sake” as a delusion 
and a snare,—a delusion, inasmuch as knowledge, properly 
so called, is unattainable, and a snare, in so far as the pur- | 
suit of it draws us away from the study of conduct. He 
has therefore no claim to be regarded as the founder of a 
philosophical school. But he had made some tentative con- 
tributions to a theory of morality; he had shown both in 
his life and in his death that his principles stood the test | 
of practical application ; he had invented a method having 
for its end the rectification of opinion; and, above all, he | 
had asserted “the autonomy of the individual intellect.” | 
Accordingly, not one school but several schools 
sprang up amongst his associates, those of them 
who had a turn for speculation taking severally 
from his teaching so much as their pre-existing tendencies | 
and convictions allowed them to assimilate. Thus Aristip- 
pus of Cyrene interpreted hedonistically the theoretical 
morality; Autisthenes the Cynic copied and caricatured 
the austere example; Euclides of Megara practiced and | 
perverted the elenctic method; Plato the Academic, accept- 
ing the whole uf the Socratic teaching, first developed it 
harmoniously in the skeptical spirit of its author, and, atter- 
wards conceiving that he had found in Socrates’s agnosti- 
cism the germ of a philosophy, proceeded to construct a 
system which should embrace at once ontology, physics, 
and ethics. From the four schools thus established sprang 
subsequently four other schools,—the Epicureans being the 
natural successors of the Cyrenaies, the Stoics of the Cynics, 
the Skeptics of the Megarians, and the Peripatetics of the 
Academy. In this way the teaching of Socrates made itself 
felt throughout the whole of the post-Socratic philosophy. 
Of the influence which he exercised upon Aristippus, An- 
tisthenes, and Euclides, the “incomplete Socraties,” as they 
are commonly called, as well as upon the “ complete Soe- 
ratic” Plato, something must now be said. 

The “ incomplete Socratics” were, like Socrates, skeptics; 
but, whereas Aristippus, who seems to have 


Socratic 
schools, 


ea a TO been in contact with Protagoreanism before he 
he ky made acquaintance with Socrates, came to skep- 


ticism, as Protagoras had done, from the stand- 
point of the pluralists, Antisthenes, like his former master 
Gorgias, and Euclides, in whom the ancients rightly saw a 
successor of Zeno, came to skepticism from the standpoint of 
Eleatic monism. In other words, Aristippus was skeptical 
because, taking into account the subjective element in sen- 
sation, he found himself compelled to regard what are called 
“things ” as successions of feelings, which feelings are them- 
selves absolutely distinct from one another; while Antis- 
thenes and Euclides were skeptical because, like Zeno, they 
did not understand how the same thing could at the same 
moment bear various and inconsistent epithets, and conse- 
quently conceived all predication which was not identical 
to be illegitimate. Thus Aristippus recognized only feel- 
ings, denying things; Antisthenes recognized things, deny- 
ing attributions; and it is probable that in this matter 
Euclides was at one with him. For, though since Schleier- 
macher many _ historians, unnecessarily identifying the 
eiddv pido of Plato’s Sophist with the Megarians, have as- 
scribed to Euclides a theory of “ideas,” and on the strength 
of this single passage thus conjecturally interpreted have 
added a new chapter to the history of Megarianism, it is 
difficult, if not impossible, to see how, if the founder of the 
school had broken loose from the trammels of the Zenonian | 
paradox, his successors, and amongst them Stilpo, should | 
have reconciled themselves, as they certainly did, to the 
Cynic denial of predication. 

While the “incomplete Socratics” made no attempt to 
overpass the limits which Socrates had imposed upon him- 
self, within those limits they occupied each his department. 
Aristippus, a citizen of the world, drawn to Athens by the 
fame of Socrates, and retained there by the sincere affection 
which he conceived for him, interpreted the ethical doctrine 
of Socrates in accordance with his own theory of pleasure, 
which in its turn came under the refining influence of 
Socrates’s theory of ¢pévnots. Contrariwise, Antisthenes, a 
rugged but not ungenerous nature, a hater of pleasure, 
troubled himself little about ethical theory and gave his 
life to the imitation of his master’s asceticism, Virtue, he 
held, depended upon “works,” not upon arguments or les- 
sons; all that was necessary to it was the strength of a 
Socrates (Diog. Laert., vi.11). Yet here too the Socratic | 
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theory of ¢pévnew hada qualifying effect; so that Cyrenaic 
hedonism and Cynic asceticism sometimes exhibit unex- 
pected approximations. The teaching of Euclides, though 
the Good is still supposed to be the highest object of knowl- 
edge, can hardly be said to have an ethical element: and 
in consequence of this deficiency the dialectic of Socrates 
degenerated in Megarian hands, first into a series of exer- 
cises in fallacies, secondly into a vulgar and futile eristic. 
In fact, the partial Socraticisms of the incomplete Socratics 
necessarily suffered, even within their own narrow limits, 
by the dismemberment which the system had undergone. 
Apparently the maieutie theory of education was not valued 
by any of the three; and, however this may be, they devi- 
ated from Socratie tradition so far as to establish schools, 
and, as it would seem, to take fees like the professional edu- 
cators called Sophists. 

Of the relations in which the metaphysie of Plato stood 
to the Socratic search for definitions there are 


of necessity almost as many theories as there gh 
are interpretations of the Platonie system. physical 
Hence in this place the writer must content theories. 


himself with a summary statement of his own 

views. Initiated into philosophical speculation by the Hera- 
clitean Cratylus, Plato began his intellectual life as an abso- 
lute skeptic, the followers of Heraclitus having towards 
the end of the 5th century pushed to its conclusion the 
unconscious skepticism of their master. There would 
have been then nothing to provoke surprise, if, leaving 
speculation, Plato had given himself to polities. In 
407, however, he became acquainted with Socrates, who 
gave to his thoughts a new direction. Plato now found 
an occupation for his intellectual energies, as Socrates 
had done, in the scrutiny of his beliefs and the sys- 
tematization of his principles of action. But it was 
not until the catastrophe of 399 that Plato gave him- 
self to his life’s work. An exile, cut off from politi- 
cal ambitions, he came forward as the author of dialogues 
which aimed at producing upon readers the same effect 
which the voice of the master had produced upon hearers. 
For a time he was content thus to follow in the steps of 
Socrates, and of this period we have records in those dia- 
logues which are commonly designated Socratic, But Plato 
had too decided a bent for metaphysies to linger long over 
propedeutic studies. Craving knowledge—not merely pro- 
visional and subjective knowledge of ethical concepts, such 
as that which had satisfied Socrates, but knowledge of the 
causes and laws of the universe, such as that which the 
physicists had sought—he asked himself what was neces- 
sary that the “right opinion” which Socrates had obtained 
by abstraction from particular. instances might be converted 
into “knowledge” properly so called. In this way Plato 
was led to assume for every Socratic universal a correspond- 
ing unity, eternal, immutable, suprasensual, to be the cause 
of those particulars which are called by the common name. 
On this assumption the Socratic definition or statement of 
the “ what” of the universal, being obtained by the inspec- 
tion of particulars, in some sort represented the unity, 
form, or “idea” from which they derived their character- 
istics, and in so far was valuable; but, inasmuch as the in- 
spection of the particulars was partial and imperfect, the 
Socratic definition was only a partial and imperfett repre- 
sentation of the eternal, immutable, suprasensual idea. 
How, then, was the imperfect representation of the idea to 
be converted into a perfect representation? To this ques- 
tion Piato’s answer was vague and tentative. By constant 
revision of the provisional definitions which imperfectly 
represented the ideas he hoped to bring them into such 
shapes that they should culminate in the definition of the 
supreme principle, the Good, from which the ideas them- 
selves derive their being. If in this way we could 
from uncertified general notions, reflections of ideas, to the 
Good, so as to be able to say, not only that the Good causes 
the ideas to be what they are, but also that the Good causes 
the ideas to be what we conceive them, we might infer, he 
thought, that our definitions, hitherto provisional, are ade- 
quate representations of real existences. But the Platon- 
ism of this period had another ingredient. It has been 
seen that the Eleatic Zeno had rested his denial of plural- 
ity upon certain supposed difficulties of predication, and 
that they continued to perplex Antisthenes as well as on 
haps Euclides and others of Plato’s contemporaries. ese 
difficulties must be disposed of if the new: philosophy was 
to hold its ground; and accordingly, to the fundam 
assertion of the existence of eternal immutable ideas, 
objects of knowledge, Plato added two subordinate 
sitions, namely, (1) “the idea is immanent in the parti 
lar,” and (2) “there is an idea wherever a plurality of pat 
ticulars is called by the same name.” Of these pro ions 
the one was intended to explain the attribution of various 


and even inconsistent epithets to the same particular at the 
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same time, whilst the other was necessary to make this ex- | 
planation available in the case of common terms other than 
the Socratic universals. Such was the Platonism of the 
Republic and the Phedo, a provisional ontology, with a 
scheme of scientific research, which, as Plato honestly con- 
fessed, was no more than an unrealized aspiration. It was 
the non-Socratic element which made the weakness of this 
the earlier theory of ideas. Plato soon saw that the hy- | 
pothesis of the idea’s immanence in particulars entailed the 
sacrifice of its unity, whilst as a theory of predication that | 
hypothesis was insufficient, because applicable to particu- 
lars only, not to the ideas themselves. But with clearer 
views about relations and negations the paradox of Zeno 
ceased to perplex; and with the consequent withdrawal of 
the two supplementary articles the development of the 
fundamental assumption of ideas, eternal, immutable, su- 
prasensual, might be attempted afresh. In the more definite 
theory which Plato now propounded the idea was no longer 
a Socratic universal, perfected and hypostatized, but rather 
the perfect type of a natural kind, to which type its im- 
perfect members were related by imitation, whilst this re- 
lation was metaphysically explained by means of a “ thor- 
oughgoing idealism ” (R. D. Archer-Hind). Thus, whereas 
in the earlier theory of ideas the ethical universais of 
Socrates had been held to have a first claim to hypostatiza- | 
tion in the world of ideas, they are now peremptorily 
excluded, whilst the idealism which reconciles plurality 
and unity gives an entirely new significance to so much of 
the Socratic element as is still retained. 

The growth of the metaphysical system necessarily in- 
fluenced Plato’s ethical doctrines ; but here his 


; 
sone final position is less remote from that of So- | 
theories. crates. Content in the purely Socratic period | 


to elaborate and to record ethical definitions 
such as Socrates himself might have propounded, as soon 
as the theory of ideas offered itself to Plato’s imagination 
he looked to it for the foundation of ethics as of all other 
sciences. Though in the earlier ages both of the individual 
and of the state a sound utilitarian morality of the Socratic | 
sort was useful, nay valuable, the morality of the future 
should, he thought, rest upon the knowledge of the Good. 
Such is the teaching of the Republic. But with the revision 
of the metaphysical system came a complete change in the | 
view which Plato took of ethics and its prospects. Whilst | 
in the previous period it had ranked as the first of sciences, | 
it was now no longer a science; because, though Good | 
absolute still occupied the first place, Good relative and all 
its various forms—justice, temperance, courage, wisdom— 
not being ideas, were incapable of being “known.” Hence 
it is that the ethical teaching of the later dialogues bears 
an intelligible, though perhaps unexpected, resemblance | 
to the simple practical teaching of the unphilosophical | 
Socrates. 

Yet throughout these revolutions of doctrine Plato was 
ever true to the Socratic theory of education, His manner 
indeed changed; for, whereas in the earlier dialogues the 
characteristics of the master— : 


“The soft and intricate discourse, 
The wit that makes us tolerant perforce, 
The mystic legend, and the verse that drops 
As snowflakes shower on wintry forest tops, 
The questions working wedge-like to the proof, 
The threads of prayer from old religion's woof, 
The courteous skill of keen rebukes that chide 
The learner's folly and the sophist’s pride "— 


are studiously and skilfully preserved, in the later dialogues 
Socrates first becomes metaphysical, then ceases to be pro- | 
tagonist, and at last disappears from the scene. But in the | 
later dialogues, as in the earlier, Plato’s aim is the aim | 
which Socrates in his conversation never lost sight of, | 


namely, the dialectical improvement of the learner. 
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SOCRATES, church historian. In the course of 
the last twenty-five years (425-450) of the reign of 
Theodosius IL. (the first thoroughly Byzantine em- 
peror) at least six church histories were written in 
Greek within the limits of the Eastern empire,— 
those, namely, of Philostorgius the Arian, of Philip- 
pus Sidetes, of Socrates, of Sozomen, of Theodoret, 
and of Hesychius. Of these the first, no longer ex- - 
tant except in fragments, seems to have been the 
most important. Those of Philip and of Hesychius 
(the former an untrustworthy and dreary perform- 
ance) have also perished. The remaining three are 
now our main sources for church history from Con- 
stantine to Theodosius II. None of them has ven- 
tured upon a fresh treatment of the period dealt with 
by Eusebius; all three begin their narratives about 
the point where his closes. In the West the Church 
History of that author had already been continued by 
Rufinus and his Chronicle by Jerome, and the work 
of Rufinus was certainly known to the Byzantines. 
Nor did these write independently of each other, for 
SozoMEN (q.v.) certainly had before him the work of 
Socrates, and THEopoRET (q.v.) knew one or both of 
them. The three histories together became known in 


Comp. SOPHISTS and (by 
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the West from the 6th century through the selection 


which Cassiodorus caused to be made from them, and 
it is to this selection (if we leave Rufinus and Jerome 
out of account) that the Middle Ages were mainly in- 
debted for all they knew of the Arian controversies, 
and of the period generally between the councils of 
Nice and Ephesus. 

The’ ExxAeccaorixy ‘lotopia of Socrates, still complete, 
in several books, embracing the period from 306 to 
439, was written about, or at all events not later than, 
440. He was born and brought up at Constantinople ; 
the date of his birth is uncertain, but it can hardly 
have been before 385. Of the facts of his life we 
know practically nothing, except that he was not 
a cleric but a ‘“‘scholasticus’’ or advocate. Of 
the occasion, plan, and object of his work he has 
himself informed us in the prologues to his first, second, 
fifth, and sixth books. It is dedicated to one Theo- 
dorus, who had urged him to write such a history. 
He had no thorough preparation for the task, and 
for the period down to the death of Constantius (361) 
was practically dependent on Rufinus. His work 
finished, he became a student of Athanasius and came 
to see how untrustworthy his guide had been. He 
accordingly re-wrote his first two books, and it is only 
this revision that has reached us. The chief sources 
from which he drew were—(1) the Church History, 
the Life of Constantine, and the theological works of 
Eusebius; (2) the Church History of Rufinus ; (3) the - 
works of Athanasius; (4) the no longer extant 2vrayw% 
tov Suvodicov of the Macedonian and semi-Arian Sab- 
inus,—a collection with commentaries of acts of coun- 
cils, brought down to the reign of Theodosius I. (this 
was a main source); (5) collections of letters by mem- 
bers of the Arian and orthodox parties ; (6) the Anco- 
ratus of Epiphanius ; (7) works of Archelaus, Gregory 
of ee ae Palladius, orations of Nestorius, 
etc. Theological literature proper,—as, for example, 
the writings of the Cappadocians—he quite neglected. 
On the other hand, he appears to have known some of 
Origen’s work, and the Apologia pro Origene of Pam- 
philus. It isto Origen and Origen’s immediate disciples 
that he refers when he speaks of ‘‘the old church 
writers,”’ or of ‘‘the Christian philosophers ’’; the last 
designation, however, also includes the monks. Jeep 
alleges, but does not adduce any adequate proof, that 
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Socrates made use of Philostorgius. As regards profane | some of it is certainly to be set down to his disposition and 


history his materials were exceedingly defective. Thus, 
for example, he confesses his reason for not relating the 


political history of Constantine to be that he has been | 


unable to ascertain anything about it. Jeep has insti- 


tuted an examination into the fast?, containing historical | 
notes, made use of by our author with the following | 


results. His chronological data with the facts he ap- 
pends to them are of the highest value, especially in 
those cases where, as sometimes happens, data are pre- 
served which are less precisely given in other fusti and 
chronicles. Somewhere about the year 395-400 his 
use of these precisely dated records of profane history 
comes to an end. From this point his information is 
purely ecclesiastical (dates of ordination and death of 
bishops and the like); that is to say, he makes use of 
church fasti. The secular fasti of Socrates come down 
precisely to the same point as those which lay in the 
first rank before Idatius.' His reckonings by Olympiads 


are generally wrong, the error arising not from any sys- | 


tematic source but merely from carelessness. It is not 
. . » a) 
altogether impossible, however, after all that Socrates 


may have taken the historical data of his fasti at’ 


second hand from the profane historians. He certainly 
made use of Eutropius; but that he had any recourse 
to Ennapius and 
indeed would be quite improbable if it could be proved 
that he had Philostorgius before him. ‘There is no 
evidence of his having known the works of Dexippus 
and Zosimus. But he is greatly indebted to oral tra- 
dition and to the testimony of eye-witnesses, especially 
of members of the Novatian community in Constanti- 


nople; something also he has set down from personal | 


knowledge. The contents of the closing books are for 
the most part derived from oral tradition, from the 
narratives of friends and countrymen, from what was 
still generally known and current in the capital about 
past events, and from the ephemeral literature of the 


day. 


The theological position of Socrates, so far as he can be 
said to have had one, is at once disclosed in his unlimited 
admiration for Origen. All the enemies of the great Alex- 
andrian he regards merely as empty and vain obscurantists ; 
for the orthodoxy of his hero he appeals to Athanasius 
Closely connected with his high regard for Origen are his 
appreciation of science generally and the moderation of his 
judgment on all dogmatic questions. According to him, 
2\Anvexh ratdela is quite indispensable within the church; 
many Greek philosophers were not far from the knowledge 
of God, as is proved by their triumphant arguments against 
atheists and gainsayers of divine providence. The apostles 
did not set themselves against the study of Greek literature 
and science ; Paul had even made a thorough study of them 
himself. The Scriptures, it is true, contain all that apper- 
tains to faith and life, but give no clue to the art of confut- 
ing gainsayers. Greek science, therefore, must not be ban- 
ished from the church, and the tendency within the church 
so to deal with it is wrong. ‘This point of view was the 
common one of the majority of educated Christians at that 
period, and is not to be regarded as exceptionally liberal. 
The same holds true of the position of Socrates in regard to 
dogmatic questions. On the one hand, indeed, orthodoxy 
and heresy are symbolized to his mind by the wheat and 


the tares respectively ; he clings to the naive opinion of | 


Catholicism, that contemporary orthodoxy has prevailed 
within the church from the first; he recognizes the true 
faith only in the mystery of the Trinity ; he judges heretics 
who have been already condemned as interlopers, as impu- 
dent innovators, actuated by bad and self-seeking motives; 
he apologizes for having so much as treated of Arianism 
at all in his history of the church; he believes in the in- 
spiration of the ecclesiastical councils as much as in that of 
the Scriptures themselves. But,on the other hand, he takes 


absolutely no interest in dogmatical subtleties and clerical | 


disputes; he regards them as the source of great evils, and 
expresses his craving for peace: “one ought to adore the 
ineffable mystery in silence.” This attitude, which was 
that of most educated Byzantine laymen, has in particular 
cases made it possible for him to arrive at very free judg- 
ments. Even granting that some feeble remains of antique 
reserve may have contributed to this, and even although 


1 See Holder-Egger, Newes Archiv f. deutsche Gesch., ii, 61. 


lympiodorus is more doubtful, and | 


| temperament, still it was his religious passivity that here de- 
| termined the character of Socrates and made him a typical 
example of the later Byzantine Christianity. If Socrates 
had lived about the year 325, he certainly would not have 
| ranked himself on the side of Athanasius, but would have 
joined the party of mediation. But—the opootews has been 
laid down, and must be recognized as correctly expressing 
the mystery ; only one ought to rest satisfied with that word 
and with the repudiation of Arianism. Anything more, 
every new distinction, is mischievous. The controversy in 
its details is a yvxropayia to him, full of misunderstandings. 
Sometimes he gives prominence, and correctly, to the fact 


| that the disputants partially failed to understand one 


another, because they had separate interests at heart,— 
those on the one side desiring above everything to guard 
against polytheism, those on the other being most afraid of 
Sabellianism. He did not fail, however, to recognize also 
that the controversies frequently had their root in mere 
emulation, slander, and sophistry. Not unfrequently he 
passes very sharp judgments on whole groups of bishops. In 
the preface to his fifth book he excuses his trenching on the 
region of political history on the ground of his desire to 
spare his readers the disgust which perusal of the endless 
disputes of the bishops could not fail to excite, and in that 
to his sixth book he prides himself on never having flat- 
tered even the orthodox bishops. This attitude of his has 
given him a certain measure of impartiality. Constantius, 
and even Julian—not Valens, it is true—are estimated very 
fairly. The Arian Goths who died for their religion are 
recognized as genuine martyrs. His characterizations of 
Cyril and Nestorius, and his narrative and criticism of the 
beginnings of the Christological controversy, are models of 
candor and historical conscientiousness. In frequent in- 
stances, moreover, he acknowledges his own incompetency 
to give an opinion and hands the question over to the 
clergy. For the clergy as a whole, in spite of his criticism 
of individuals, he has the very highest respect, as also for 
the monks,without himself making any inordinate religious 
professions. In a special excursus of considerable length 
he has paid a tribute of the highest order to monachism, 
and in his characterization of Theodosius II. also (where he 
has made use of the brightest colors) he does not fail to 
point out that in piety the emperor could almost compete 
with the monks. But, apart from these two chapters (iy. 
23, vii. 22), it is but seldom that one could learn from the 
pages of Socrates that there was such a thing as monasti- 
cism in those days. To his mind the convent is not far re- 
moved from the church, and as a layman he is not at all 
inclined to accept the principles of monachism as applying 
to himself or to square his views of history in accordance 
with them. He has even gone so far as formally to express 
his sympathy with Paphnutius, the champion of the right 
of bishops to marry. 

As a source for the period within which he wrote, 
the work of Socrates is of the greatest value, but as 
“history” it disappoints even the most modest expecta- 
tions. Eusebius, after all, had some conception of what is 
meant by “church history,” but Socrates has none. “ As 
long as there is peace there is no material for a his- 
tory of the church”; but, on the other hand, neither 
do heresies by rights come into the story. What, then, is 
left for it? A collection of anecdotes and a series of epi- 
sodes. In point of fact this is the view actually taken by 
Socrates. His utter want* of care and consistency appears 
most clearly in his vawvillation as to the relations between 
ecclesiastical and political history, At one time he brings 
in politics, at another he excuses himself from doing so. 
He has not failed to observe that church and state act 
and react upon each other; but he has no notion how the 
relation ought to be conceived. Nevertheless his whole 
narrative follows the thread of political—that is to say, 
of imperial—history. This indeed is characteristie of his 
Byzantine Christian point of view ; church history becomes 
metamorphosed into a history of the emperors and of the 
state, because a special church history is at bottom impos- 
sible. But even so one hardly hears anything about state 
or court except great enterprises and anecdotes. Political 
insight is wholly wanting to Socrates; all the orthodox 
/emperors blaze forth in a uniform light of dazzling splen- 
dor; even the miserable,Arcadius is praised, and Theodosius 
II. figures as a saint whose exemplary piety turned the 
capital into a church. If in addition to all this we bear in 
| mind that in his later books the historian’s horizon is con- 


fined to the city and patriarchate of Constantinopl t 
he was exceedingly ill informed on all that related to 
and the West, that in order to fill out his pages he has in- 
troduced narratives of the most unimportant ape 
that in not a few instances he has evinced his ulity 
(although when compared with the majority of his con- 


temporaries he is still entitled to be called critical), it be- 
comes sutliciently clear that his History, viewed as a whole 
and as a literary production, can at best take only a secon- 
dary place. One great excellence, however, cannot be 
denied him, his honest and sincere desire to be impartial. 
He tried also, as far as he could, to distinguish between the 
certain, the probable, the doubtful, and the untrue. He 
made no pretence to be a searcher of hearts and frequently 
declines to analyze motives. He has made frank confession 
of his nescience, and in certain passages his critical judg- 
ment and sober sense and circumspection are quite striking. 
He writes a plain and unadorned style and shuns superflu- 
ous words. Occasionally even there are touches of good 
humor and of trenchant satire,—always the sign of an | 
honest writer. In short, the rule to be applied in the 
criticism of Socrates is that his learning and knowledge | 
can be trusted only a little but his good-will and straight- 
forwardness a great deal. Considering the circumstances 
under which he wrote and the miseries of the time, it can } 
ouly be matter for congratulation that such a man should | 
have become our informant and that his work has been 
preserved to us. | 
Finally, it is to be noted that Socrates was either him- 
self originally a Novatianist who had afterwards joined | 
the Catholic Church, or that whether through his ancestors 
or by education he had stood in most intimate relations | 
with the Novatianist Church. In his History he betrays | 
great sympathy with that body, has gone with exactness 
into its history in Constantinople and Phrygia, and is in- 
debted for much of the material of kis work to Novatianist 
tradition and to his intercourse with prominent members 
of the sect. Both directly and indirectly he has declared 
that Novatianists and Catholics are brothers, that as such 
they ought to seek the closest relations with one another, 
and that the former ought to enjoy all the privileges of 
the latter. His efforts, however, had only this result, that 
he himself afterwards fell under suspicion of Novatianism. | 
For bibliography, see SOZOMEN. (A. HA.) 


SODIUM anp SODA. Sodium is one of the two 
principal alkali metals, regarding the general proper- 
ties of which the reader is reterred to CHEMISTRY 
vol. y. pp. 454-5) and the introductory portion of 

OTASSIUM (vol. xix. p. 605). In combination sodium | 
is a generally diffused and most abundant clement. 
The salt dissolved in sea water consists chiefly of 
chloride of sodium (NaCl), and according to Dittmar’s 
calculation (see SEA WATER) the oceans of the world 
contain of sodium calculated as chloride not less than 


H 36,000 X 10” (7.e., 36,000 million million) tons, whilst | 
of potassium calculated as sulphate the amount in sea 


water is 1141 x 10" (1141 million million) tons. 
‘om sea water have been deposited the enormous 
beds of rock salt found in many parts of the world 
(see Sar). Sodium carbonates are also widely dis- 
persed in nature, forming constituents of many min- 
eral waters, and occurring as principal saline com- 
ents in natron or trona lakes, as efflorescences in | 
wer Egypt, Persia, and China, and as urao in 
Mexico, Colombia, and Venezuela. The solid crusts 
found at the bottom of the salt lakes of the Araxes 
or in Armenia contain about 16 per cent. of car- 
nate and 80 of sulphate of soda. In Colombia 
there occurs a double salt, Na,CO;+ CaCO; + 5H,0, | 
known as gay-lussite. In Wyoming, California, and 
Nevada enormous deposits of carbonates, mixed in. 
some cases with sulphate and with chloride, occur. 
About Szegedin in Haaser and all over the vast 
-pusztas (steppes) between the Theiss and the Danube, 
and from the Theiss up to and beyond Debreezin, the 
soil contains sodium carbonate, which frequently 
assumes the form of crude alkaline crusts, called 
“szekso,”’ and of small saline ponds. A purified | 
specimen of such Debreezin soda was found to contain 
as much as 90 per cent. of real carbonate (NaCQ,) 
and 4 of common salt. Natural sulphate occurs in an 
ydrous condition as thenardite (Na,SQ,) at 
a in Chili, and in the rocksalt deposits at 
inas near Aranjuez, Spain. Hydrated sulphates 
‘cur at several tocalities in the province of Madrid 
in other provinces of Spain, and at Miihlingen 
A: and copious deposits of glauberite, the 
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weight, 23.053; O=16), isa univalent metal. 
curs nowhere in nature in an uncombined condition, 


| in the salt-mines of Villarrubia in Spain, at Stassfurt, 
}and in the province of T'arapaca in Chili, ete. A 
native nitrate of soda is obtained in great abundance 
in the district of Atacama and the province of 
Tarapaca, and is imported into Europe in enormous 
quantities as cubical nitre for the preparation of salt- 
petre (see NITROGEN, vol. xvii. p. 531).  Cryolite, a 
fluoride of aluminium and sodium, AIF;+3NaF, is 
extensively mined in Greenland for industrial pur- 
poses. ‘hese form the principal natural sources of 
sodium compounds,—the chloride as rock salt and in 
sea water being of such predominating importance as 
| quite to outweigh all the others. But it is question- 
able whether taken altogether the mass of sodium 
they represent is as much as that disseminated through- 
out the rocky crust in the form of soda felspar (/.e., as 
silicate of soda) and in other soda-containing rocks. 
From this source all soils contain small proportions of 
sodium in soluble forms, hence the ashes of plants, 
although they preferably imbibe potassium salts, con- 
tain traces and sometimes notable quantities of sodium 
salts. Sodium salts also form essential ingredients in 
all animal juices. 

Considered industrially, by far the most important 
bodies are the carbonates, the sulphates, and caustic 
soda (sodium hydrate), the manutacture of which 
forms the basis of the soda industry. Immense 
quantities of these bodies are used in the manufacture 
of soap and glass, and under the name of ‘‘ washing 
soda’’ or ‘‘soda crystals’’ the consumption of the 
hydrated carbonate for domestic washing is also very 
great. There are indeed few chemical industries. in 
which soda in one form or another does not play an 
important part, and the combinations of economic 
value into which it enters are numberless. It will be 
convenient to treat of the manufacture as a whole by 
itself, after speaking of sodium and its salts in their 


‘chemical relations. 


Sodium, in German Natrium (symbol, Na ; atomic 
It oc- 


and was first isolated in 1807 by Sir Humphry Davy 
through the medium of voltaic electricity. It is pre- 
pared by distillation of an intimate mixture of car- 
bonate of soda with charcoal. The process is quite 
analogous to that followed in making metallic potas- 
sium (PorassiuM, vol. xix. p. 607), but much easier 
of execution, and free from certain dangers which at- 
tend the preparation of the other. The distillation is. 
soudeced in cylindrical iron retorts protected against 
the fire by means of fireclay tubes fitting closely round 
them. In the charge is included a certain proportion 
of chalk, which, giving off carbonic acid, aids in driv- 
ing over the metallic vapor and protects the distillate 
against oxidation. The metal cast into the form of 
cakes or ingots is protected from the air by a coating | 
of paraffin and secured in closely fitting soldered-up 
tinned-iron boxes. Metallic sodium is very similar in 
properties and appearance to potassium. The princi- 
pal points of difference are its pure white color, its 
specific gravity (0.9735 at 13.5° C.), and its fusing 
oint (95.6° C.). In thin layers its vapor is colorless, 
ut dense fumes have a purple tint. It decomposes 
water violently, but the Tieiaes evolved does not 
take fire, although the reaction is more dangerous 
than the corresponding phenomena developed by 
potassium, because it leads frequently to most violent 
explosions. Yet the process serves in practice for the 
preparation of pure soda hydrate. In this operation: 
a piece of sodium is placed in a silver basin standing 
in a shallow cold-water bath. Drop by drop water is 
added—the metal between the additions being allowed 
to expend its energy—till the desired quantity of hy- 
drate is formed. The rocess, in short, is so conducted | 
that, except at first, the metal never touches water in 
any other form than that of a strong soda lye. So- 


ratpbain of sodium and calcium, are met with 


dium is lorealy. mace for use as an agent in the manu- 
facture of aluminium and magnesium, and asa reagent. 
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The metal does not affect 
carbonic oxide at any temperature ; it acts on hydro- 
gen as potassium does; bat the compound is less 
stable. On ammonia gas it acts, as in the parallel 
case of potassium, with the formation of NH,Na, 
only the reaction is less energetic. Sodium has less 
powerful affinity to oxygen than potassium ; in dry air 


in laboratory operations. 


or oxygen it burns into the dioxide Na,O,,—a product | 


obtainable also by heating the nitrate or nitrite. <A 
white solid soluble in cold water, forming a hydrate, 
Na,O, + 8H,O, is obtainable in erystals, the solution 
of which is strongly alkaline. 
sodium salts and peroxide of hydrogen. 
tetroxide (Na,QO,) is not known to exist. 
Caustic Soda (NaHQ) is prepared from carbonate 
by means of caustic lime, just as caustic potash is made 
from its carbonate (see Porasstum). ‘The analogy be- 
tween the two caustic alkalies is so perfect that we need 
only summarize the points of difference between them. 
Compared with caustic potash, caustic soda is less 


Sodium 


easily soluble in water, less caustic, less energetically | 


basilous, less prone when fused in air to pass into 
peroxide, hence less destructive to platinum, iron, 
nickel, and silver vessels. 

Sodium Chloride (NaC}) oceurs in nature in a nearly 
pure state. Absolutely pure salt is made from com- 
mercial salt by precipitating from a solution the lime 
and magnesia by pure carbonate of soda, filtering, 
neutralizing with pure hydrochloric acid, concentrating 
by evaporation, and then precipitating the pure salt by 
a stream of hydrochloric cit gas. The crystalline 
precipitate is colleeted over glass wool, washed with 
pure fuming hydrochloric acid, and dried by heating 
ina platinum basin. It forms non-hygroscopie crystals, 
free from combined water, having a specific gravity at 
16° C. of 2.162 (Stolba), and according to Carnelley 
fusing at 776° C. The solubility of pure salt in water 
is almost independent of temperature ; 100 parts of 
water dissolve— 


at 0° 14° 60° 100° 109.7° 
(boiling) 
35.52 35.87 37.25 39.61 40.53 parts of NaCl. 


Regarding its commercial relations, ete., see SALT. 

Chlorate of Soda (NaClQOs) is a salt of some indus- 
trial importance, from its use in the manufacture of 
aniline black. It may be made from the potash salt 
(a) by decomposing this with hydrofluosilicie acid 
(which precipitates the potassium as fluosilicate and 
yields a solution of chloric acid), and neutralizing the 
chlorie acid solution with soda, or (4) by double de- 
compositon with bitartrate of soda, NaHO,H,O,,—the 
eream of tartar (KHC,H,O,) separating out almost 
completely, whilst the chlorate of soda remains in solu- 
tion. According to Weldon, it is best manufactured 
from caustic soda by the direct action of chlorine, the 
two salts NaCl and NaClO, being separated by erystal- 
lization. Chlorate of soda forms cubes which often 
exhibit tetrahedral faces; 100 parts of water dissolve 
at 0° 81.9, at 20° 99, and at 100° C. 233 parts of the 
salt. Hence it is much more soluble than the potash 
salt, on which account it is preferred for aniline black 
printing. 

Sulphate (Na,8O,) is the most largely produced of 
all soda salts in manufacturing operations, although it 
is regarded principally as an intermediate product. 
The anhydrous salt readily combines with water into a 
erystalline soluble compound, Na,SO,+ 10H,0, known 
as Glauber’s salt. This forms large transparent mono- 
clinie crystals, and is characteristically prone to form 
supersaturated solutions. 100 parts of water dissolye— 

at 0°  11.67° 25.05° 82,78° 33,88° 

12.17 26.38 99.48 322.1 312.1 parts of NazSO,-+-10H20, 

5.02 10.12 28.11 50.65 50.4 parts of NaSOu 


As the temperature rises beyond about 33°, the solu- 
bility decreases (Gay-Lussac). Glauber’s salt, when 
exposed to dry air, especially in summer heat, graduall 
falls into a powder of anhydrous sulphate. It is muc 


With acids it yields | 
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less volatile than the chloride. The thiosulphate, 
Na,S,O, (commercial hyposulphite of soda), and soda 
salts of other lower sulphur acids, are reserved for 
SULPHUR. 

Of all sodium compounds, except common salt, the 
carbonates are by far the most important, both in- 
dustrially and chemically. These comprise the follow- 
ing: 

Normal Carbonate, Na,CO;.—The anhydrous salt 
usually presents itself in the form of a white opaque 
porous solid, specific gravity 2.65 (Karsten). Accord- 
ing to Carnelley, it fuses at 818° C. (dull red heat) into 
a colorless liquid. On fusing it loses some of its car- 
bonie acid, and at a bright red heat it volatilizes ap- 
preciably. The porous salt absorbs water from the 
air; when moistened with water it gives off heat and 
unites into crystalline hydrates, of which the important 
compound is 

Decahydrate, Na,CO;-+ 10H,0.—This salt, known 
as soda crystals or washing soda, forms large transparent 
monoclinic rhomboidal prisms or double pyramids. 
|The salt dissolves readily in water, forming strongly 
alkaline solutions, which emulsionize fats, though less 
readily than is done by caustic lyes. 100 parts of water 


dissolve— 
at 0° 159 2° ~—- 00 38° «104° 
21.33 63.20 92.82 273.6 1142.2 539.6 of erystals, 
6.97 16.20 21.71 37.24 51.67 46.47 of NazCO, 
(Lowel). According to this observer, the dissolved 


salt from 38° C. upwards assumes the form of lower 
hydrates, hence the diminution in solubility at higher 
temperatures. A saturated solution, when evaporated 
down by heat, deposits a granular salt of the ecomposi- 
tion Na,CO,(H,O or 2H,O). The decahydrate, when 
exposed to dry air even at ordinary temperatures, loses 
water, with the formation of monohydrate, Na,CO,- 
H,O. It also readily takes up carbonie acid with the 
formation of | 

Bicarbonate, NaHCO;.—Its formation may be thus 
formulated — Na,CO; + 10H,0 + CO, = 2NaHCoO, 
+9H,0. The bicarbonate remains as a erystalline 
mass, while the liberated water runs off with more or 
less of dissolved carbonate and the saline impurities 
which may be present. Bicarbonate forms small four- 
sided monoclinic plates with a feebly alkaline taste and 
reaction. 100 parts of water dissolve— 

at 0° 20° 40° 60° 
6.90 9.60 12.70 16.40 of NaHCOs 

(Dibbits). From about 70° C. upwards the solution 
gives off carbonic acid with formation of Sesquicar- 
bonate,—2Na,O a 300, fb 4H,O => Na.CO;2Na CO, 
+3H,O. This salt, found in nature as trona or urao, 
forms in its pure state crystals which do not lose water 
in the air. At 20° C. 100 parts of water dissolve 18.3 

arts of the salt calculated as anhydride, 2Na,O3CQ,. 

oth bicarbonate and sesquicarbonate when heated dry 
break up readily (below redness) into normal carbonate, 
water, and carbonie acid. ; , 

Other salts of soda which are of importance on 
account of their acid constituents—nitrate, silicate, 
phosphate—are dealt with under NrrroGen, Sica, 

HOSPHORUS. 

The estimation and analysis of alkalies are sufficiently 
dealt with at the close of the article Porassrum. 


Soda Manufacture. 


The ancients probably did not know soda in other than its 
native forms, and till about the end of the 18th century pot- 
ash was, of the two alkalies, the more abundant and gener- 
ally used substance. Indeed it was not till well into that 
century that the chemical distinctions of the alkalies were 
established ; they were previously spoken of indifferently 
as nitrum, natron, kali, alkali, and soda, names simply 
meaning a fixed alkali. Soda has pre se ‘is- 
tory only from 1736, when Duhamel establi _ the fact 
that common salt and mineral alkali have the same base,— 
a body different from the salt of tartar or vegetable li. 
Yet soda, from both mineral and vegetable sources, had long 

‘previously been used in Europe, the Arabs having probably 


an 
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brought into Spain a knowledge of the alkali and its sources. | 
Apart from the trona and soda lakes, ete., already alluded 

to, the only source till the close of the 18th century was the 

ashes of certain plants which grow on the sea-coast and in 

salt-impregnated soils. These plants, principally species of 

Salsola and a few other genera of the natural order Atripli- 

ce#, on incineration yield an ash containing in some cases ' 
about 50 per cent. of carbonate of soda. The ash of these 
plants, fluxed by red heat into a pasty mass and broken into 
convenient lumps, forms the barilla of commerce, which in 
former times was a product of the first importance on the 
shores of Spain, Sicily, Sardinia, and other coasts of the 
Mediterranean. In 1834 as much as 12,000 tons of barilla 
were introduced into England from Spain alone, and, in 
spite of the cheapness of artificial soda, the manufacture 
of barilla is still—or at least was till recently—carried on 
at various localities on the Mediterranean. On the west 
coasts of Scotland and Ireland large amounts of impure | 
soda carbonate were obtained from the kelp burned from | 
certain sea-weeds; but the introduction of artificial soda | 
early extinguished that industry, although in connection 
with the production of iodine and other products a small 
quantity of sea-weed soda continues to be made in Scotland 
till the present day. 

The increasing price of potash salts and the discovery of 
Duhamel led to strenuous attempts to produce the carbonate 
from common salt. In 1775 the French Academy of Sciences 
offered a prize of 2400 livres [$463.20] for a practical method 
of converting salt into soda. But it was never awarded, 
although the problem was soon triumphantly solved. In- 
deed in that same year Scheele succeeded in making soda 
from common salt by means of litharge. Several claims 
were made for the prize, the first being based on a process 
invented by a Benedictine monk, Malherbe, in 1778, which 
was worked with some success for several years. Some time 
about or before 1787 De la Métherie proposed a plan for cal- 
cining with charcoal the sulphate prepared from chloride,— 

an impracticable proposal, because nearly all the resulting 
product is sulphide! But this proposal has historical im- 
portance, because from the published account of it Le Blane 
received in 1787, according to his own statement, the first 
suggestion of his process,—probably the most valuable and 
fertile chemical discovery of all times. Nicolas Le Blane, 
born at Issoudun (Indre) in 1753, was private surgeon to the 
_ duke of Orleans. He was a chemist as well as a surgeon, 
and the prospect of the Academy prize attracted his atten- 
tion to the soda problem. He added to the sulphate and 
charcoal mixture proposed by De la Methérie a certain pro- 
portion of chalk, and by fluxing the mixture in crucibles 
suceeded in effecting the desired transformation. The 
_ ¢hemist D’Arcet and his assistant Dizé, having recognized 
the soundness of the process, the duke of Orleans, early in 
1790, agreed to provide a capital of 200,000 francs [$38,600] 
_ for working the process. In September, 1791, the National 
Assembly granted Le Blane a patent for fifteen years, and 
under the superintendence of Le Blanc, himself, with Dizé 
and Henri Shée, the steward of the duke of Orleans, a work 
was established at Saint Denis. But on the fall and execu- 
tion of his patron, Le Blanc, and all others owning and 
working soda processes, were ordered to resign them to the 
state for the public benefit, he receiving the miserable com- 
pensation of 4000 francs [$772]. In 1800 his works were 
nveyed to him, but in 1806, broken in hope, health, 
, and resource, he perished by his own hand in a 
house. 
» Blane’s process continued to hold the field against all 
ompeting schemes till within the last few years, and that 
ntially in its original form. Owing to the raw mate- 
employed in it and the products evolved, it became the 
; of a series of important industries, and many inter-_ 
ng collateral processes have been grafted on the manu- 
e. Its origin was contemporaneous with the intro- 
n of bleaching-powder (see CHLORINE, vol. v., p.589), 
e hydrochloric acid given off in the conversion of 
de into sulphate of soda became the raw material of 
‘industry, the two processes being worked in conjunc- 
Since the days of Le Blane many other methods for 
directly manufacturing artificial soda have been pro- 
; but only one—the so-called “ammonia process”— 
riously threatened to supplant it. 
Le Blane’s Process.—This consists of two stages. In the 
t stage common salt is converted into sulphate of soda 
action of sulphuric acid, At first acid sulphate of 
| is produced thus—2NaCl -++- H2SO, = HCl +- NaHso, oh 


established, however, that carbonate of soda can be 
It was Liebig, we believe, who showed 


: in the Le Blanc process is approximately thus— 
BC. Wass +N 5 “Bo, only the disulphide and 
te on continued heating act on each other and onthe 
orm NaeS.—NaeSs + Ni +2C =2Na,S + 83C0. 


the pan. 
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NaCl; but subsequently at a sufficient temperature the acid 
sulphate decomposes the remainder of the salt thus 

NaHSsoO, -++- NaCl = NaeSO,-}+- HCl, so that all the chlorine is 
expelled as hydrochloric acid with formation of normal sul- 
phate of soda. In the second stage the sulphate mixed with 
limestone and coal (charcoal in Le Blane’s original proposal) 
is calcined in a reducing flame, whereby a mixture of sul- 
phide of Calcium (CaS) and carbonate of soda is formed, 
oxygen being generally supposed to pass off as carbonic oxide, 
CO. According to Lunge, however, the gas produced consists 
chiefly of carbonic acid,so that the reaction should correspond 
essentially to the equation NazSO,-}- 2C +- CaCOs = NaxCO, 
-+-CaS-+-2CO2, The sulphide of calcium being practically 
insoluble in water and only very slowly acted on by a solu- 
tion of carbonate of soda at temperatures under 45° C., the 


| carbonate is extracted by systematic lixiviation with water 


at a temperature under that limit and is recovered from the 
solution by evaporation. If an excess of lime is used, more 
or less of the soda assumes the caustic form (NaHO), All 
crude soda-ash lyes contain some caustic alkali besides the 
following impurities: chloride of sodium, sulphate of soda, 
sulphide of sodium combined with sulphide of iron into a 
soluble green compound which occasions much trouble to 
the manufacturer. This solution contains also occasionally 
cyanide or ferrocyanide of sodium, produced by the action 
of eyanide on the soluble form of sulphide of iron. 

Salt Cake Making.—The conversion of the salt into sul- 
phate, called “salt cake,” is effected by means of sulphuric 
acid of about 60 per cent. (chamber acid), and may be, and 
still very commonly is, carried out in reverberatory furnaces 
having flat soles of east iron, attached to one end of which 
is a pan of the same material. The waste heat from the 
reverberatory furnace is utilized to heat the charge placed 
in the pan, where the first part of the change is effected, the 
reaction beginning briskly with evolution of copious fumes 
of hydrochloric acid immediately the acid and salt are mixed. 
Before the Alkali Act of 1863 hydrochloric acid was freely 
allowed to escape through the stalk with the smoke and fire 
gases, carrying destruction to the vegetation of vast tracts 
around the works; but nowall the acid is everywhere care- 
fully collected, both because it is a source of profit and from 
sanitary considerations. Hence in modern “ open roasters,” 
as these reverberatory furnaces are called, the pan and the 
calcining sole are separated, so that the comparatively pure 
and undiluted fumes from the pan can be led away and col- 
lected by themselves, leaving the mixed air, fire gases, and 
acid fumes from the furnace hearth to be separately dealt 
with. In another class of furnace, called a “ blind roaster,” 
the calcination of the half-finished sulphate is carried out 
in a mufile, so that none of the hydrochloric acid is mixed 
with air and fire gases. Certain advantages attend each 
class of furnace. In working these hand-furnaces there is 
much unpleasant manual labor, to avoid which mechanical 
furnaces have been devised, in which the stirring of the 
charge, etc., is accomplished by machinery. The first me- 
chanical roaster actually used was patented by Jones & 
Walsh in 1875. In it the whole operation from beginning 
to end is carried out on the sole of a large cast-iron pan 
heated from above. Through the roof of the chamber in- 
closing the pan passes a vertical shaft geared to rotate, to 
which are attached four horizonal arms, and to these slant- 
ing rods are fixed which terminate in scrapers. These 
scrapers are fixed at different lengths from the shaft centre, 
so that when the shaft is in motion they pass through and 
turn over the whole of the charge strewn over the sole of 
The acid is passed into the pan by a pipe from a 
tank situated above the roaster. The hot mixture of fire 
gases and acid fumes is led through a long pipe to cool down 
before reaching the condensers. ‘ 

Hargreaves’s Process for making sulphate without the di- 
rect use of sulphuric acid is based on the employment of 
sulphurous acid obtained by the ignition of pyrites aided 


“by air and steam. In this way Mr. Hargreaves may be said 


to get his sulphuric acid ex tempore. ‘The process has only 
been elaborated as the result of a most extensive series of 
investigations and experiments carried out in conjunction 
with Mr. Robinson, their first patent having been obtained 
in Jannary, 1870. The reaction on which the process de- 
pends may be thus formulated—2NaCl + SO2 -++- H20 ++-O= 
NaSO,-+2HCl. The salt used is rendered porous by first’ 
moistening it with water and then redrying it by passing it 
through a hot-air channel on an endless chain of plates. 
The salt so prepared is distributed in a range of not less 
than eight cast-iron cylinders, which are pervaded suc- 


cessively by a current of mixed superheated steam and sul- | 


phurous acid given off by pyrites. The reaction begins at 
about 400° C. and increases in energy with the rise of tem- 
perature, but it is impracticable to force the heat beyond 
500° to 550°, as the charge then begins to fuse and ceases 
to be permeable by gases. : : 
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The condensation of the hydrochloric acid given off in 
these processes is effected by a variety of means according 
to the purpose in view in securing the gas. In Continental 
works a favorite method is to pass the gas through a range | 
of Woulfe’s bottles arranged in an ascending series,—fresh | 
water entering the topmost and passing through the whole, | 
till in the last and lowest, highly charged with acid, it | 
meets the gas coming direct from the roaster. After leav-| 
ing the last and highest bottle the gas is generally washed | 
thoroughly out by passing it into a small coke tower, in | 
which it meets a downward trickle of water. In English | 
works Woulfe’s bottles are not employed, and the gases are | 
commonly conducted by a long range of piping, in which | 
they are cooled, to one or a series of coke towers, in which | 
they are exposed to an enormously extended condensing 
surface of water trickling over the coke, stones, or brick | 
with which the interiors of the towers are filled. 

Black Ash Making.—The conversion of the crude sulphate | 
or salt cake into carbonate of soda, peculiarly the process of 
Le Blane, is conducted in what is termed a “ balling fur- 
nace.” In its simplest form this consists of a long reverbe- 
ratory furnace in which the fuel occupies a lower grating 
at one extremity of the flat sole, on which the whole 
reaction is carried out. This sole has usually two beds, that 
more distant from the fire-bridge being a little higher than 
the front division ; and on front and back beds two sepa- 
rate charges at different stages of advancement are treated 
simultaneously. The salt-cake is taken as it comes from 
the roaster, mixed with limestone or chalk (crushed to 
pieces not bigger than a walnut) and with coal or anthracite 
in the form of slack or culm. The proportions of these 
ingredients used in different works vary widely; but, 
generally stated, to each 100 parts of sulphate there are 
added from 100 to 140 parts of chalk or limestone and from 
40 to 70 of coal. These ingredients roughly mixed are 
passed by a hopper into the back bed of the furnace, where 
they become dried and heated, while a previous charge is 
being finished on the hot front or working bed. When the 
charge on the working bed has been withdrawn, the mix- 
ture on the back bed is pushed forward and spread over the 
highly heated sole. During the time it is exposed to the 
flames the ball-furnaceman is constantly at work with a 
paddle or rake turning over and exposing equally the whole | 
charge to the action of the flame. Very soon the mixture 
begins to soften and fuse on the surface, and by degrees the 
whole mass assumes a stiff pasty form. Meantime bubbles 
of carbonic acid gas are copiously given off, the material 
becoming of thinner consistence 5 but afterwards the charge 
becomes again stiff, and carbonic oxide instead of carbonic 
acid is evolved, which as it is given off burns in long 
pointed flames, called “ pipes” or ‘‘ candles.” The copious 
appearance of these flames indicates the completion of the 
operation, and the ball of black ash must now be withdrawn | 
without delay. The time required for working off a charge | 
is from forty to fifty minutes. 

The manual labor of black ash balling is extremely hard 
and trying, while it demands for its success considerable 
judgment and experience. On these accounts the efforts 
of manufacturers were early directed to the introduction 
of mechanical furnaces ; and in 1848 W. W. Pattinson pat- 
ented a rotating ball-furnace, which, however, owing to 
severe tear and wear, was unsuccessful. Improvements on 
the revolving furnace were effected by Elliott & Russell, 
Stevenson & Williamson, Mactear, and others, which have 
rendered the working of revolvers a complete success. In 
its general features a revolver consists of a large boiler-like 
cylinder of cast iron, lined internally with fire-bricks, and 
suspended horizontally so that it can be made to rotate 
about its axis. One of the two open ends communicates 
with a furnace, which sends its flame through the cylinder. 
From the other end the hot gases are led away for evapo- 
rating black ash liquor. The cylinder is surmounted by a) 
platform or railway from which it receives the charge 
through a manhole in its side. The charge is made in two 
separate instalments,—the whole of the chalk and two-thirds | 
of the coal being first introduced, and the cylinder slowly 
rotated till a portion of the chalk has been burned to lime. 
Then the sulphate and the remainder of the coal, well 
mixed, are added, the revolver going slowly at first, but 
more rapidly as the end approaches, the whole balling being 
completed in from two to two and a half hours. The man- 
hole door being opened, the revolver is turned round to 
allow the fluid black ash to pour out by it into a series of 
vessels placed beneath it. Under Mactear’s improved pro- 
cess the whole of the charge is introduced into the revolver 
at first, and after the decomposition is complete a small 
proportion of caustic lime is thrown in and quickly mixed 
with the charge, which is thereon at once drawn, — 

The lixiviation of the black ash is conducted in a system- 
atic manner so as to extract all the soda with the minimum , 
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of water. The apparatus generally employed—the Buff- 
Dunlop system—counsists of a series of at least four tanks 
each provided with a false bottom and two outlet pipes, and 
so arranged that the liquid part of the contents can be made 
to flow from any one of the tanks into any other, The 
method of working consists in making fresh water meet 
nearly exhausted ash, and the liquid, passing on through the 
series of tanks and becoming gradually stronger, meets ash 
less and less exhausted, till in the last tank of the series the 
watery solution in its most concentrated state comes in 
contact with fresh black ash. As soon as the ash in the 
first tank is completely exhausted the waste residue is 
withdrawn and a fresh charge introduced. It then becomes 
the last of the series, number two taking the first place; 
and so the work goes on in regular rotation. The lye ob- 
tained is allowed to clear in large tanks, from which it is 
drawn for evaporation. 

Boiling Down.—The evaporation of the tank-liquor is 
generally effected in flat iron pans, heated from the top by 
the waste heat of the black-ash furnaces, So soon as a cer- 
tain degree of concentration is passed, soda begins to 
separate out in the form of granular crystals. These are 
ladled out and allowed to drain for subsequent calcination 
and conversion into soda ash. The purity of the granular 
salt decreases as the evaporation proceeds, chloride and 
sulphate of sodium, with the sulphides of iron and sodium, 
separating out with the carbonate. The red liquor which 
remains with the salt owes its color to the iron sulphide it 
contains. It is intensely caustic, containing much caustic 
soda. In draining from the soda it carries off with it much 
of the sulphide and minor impurities from the tanks. The 
impure soda obtained from the evaporating pans is known 
as black salt and consists essentially of a monohydrate, 
Na2CO3-+-H2O. A process for evaporation from the bottom 
is also worked in Lancashire and on the Continent. 

Carbonating.—Salts that are fished out of the evaporating 
pan in the early stage of boiling down, being comparatively 
pure, require little treatment for finishing as soda ash. 
They have simply to be dried at a moderate heat to expel 
the water of crystallization. But with the ordinary black 
salt, which contains a considerable amount of both caustic 


/ soda and sodium sulphide, a special purifying and finishing 


treatment, called “ carbonating,” has to be adopted. For 
earbonating black salt the strong lye in the evaporating 
tanks is mixed with sawdust and evaporated down to dry- 
ness. The mixture is then introduced into a carbonating 
furnace, where the heat is gradually raised till the whole 
of the sawdust it contains is burnt off, and by the agency 
of the carbonic acid given off in its combustion the sulphide 
of sodium and the caustic soda present are conve into 
carbonate. Mechanical carbonating furnaces have been 
introduced, the most successful of which is that of Mactear, 
in which there is a rotating circular hearth acted on by 
scrapers or ploughs. Ordinary soda ash is at best an impure 
product containing always some caustic soda, which, how- 
ever, considering the purposes for which it is used, can 
scarcely be regarded as an impurity or defect. Its value is. 


| determined by analysis and is calculated from the amount 


-. anhydrous soda (NazQ) it contains as carbonate or hy- 
rate. 

In many soda-works the black-ash process is purposely so 
conducted as to produce much caustic soda, and the red 
liquor is then worked up into caustic soda in the following 
manner. It is first highly concentrated by boiling in a deep 
iron pan. To the concentrated solution nitrate of soda is 
added, which decomposes the sulphide present with evolu- 
tion of ammonia and formation of sulphate, thus: NaeS + 
NaNO3 + 2H2.0 = NaSO,-++ NH3-+ NaHO. The evapo- 
ration is continued till practically all the water is expelled 
and the heat is forced till fusion sets in. Then the remain- 
ing sulphide of sodium with the cyanide is oxidized by the 
nitrate, which breaks up thus—2NaNO3 = Na2O + 2N +- 50, 
with formation of sulphate of soda and oxide of iron. Part. 
of the carbon of the cyanogen separates as graphite (Pauli). 
The fused mass is allowed to stand, when the suspended 


' matter, including, singularly, most of the alumina, settles 


down, leaving a perfectly clear liquid, which is run into 
iron drums, where it solidifies. By means of this p 
which has been principally elaborated by Herr Ph. Paul 
of Héchst near Wiesbaden, a remarkably pure product can 
be obtained trom a very dirty liquor. 
Refined Alkali.—Ordinary soda ash 
most purposes for which the alkahi is required in bu 
for glass making, etc., it is necessary to remove ty 
iron. For this purpose the ash is dissolved in wate 
a well-carbonated ash is under treatment it is mere 
agitated and allowed to stand quietly till impurities sett 
By some ony poe : small ye of re ntee ; 
ime is added to the settling tank to lown the im- 
purities. Ash containing iron salts, sulph do aud colored 


is sufficiently | pure for 
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impurities is treated with a small proportion of chloride of 
lime to oxidize the iron and cause its precipitation as hy- 
drated ferric oxide. The settled liquor is boiled down, the 
crystals drained, dried, and heated ina reverberatory fur- 
nace, and finally ground for the market. 

Soda Crystals (washing soda) are similarly prepared, by 
forming a strong solution of soda ash, allowing the liquor 
to settle, and running it into large coolers or crystallizing 
cones, in which the crystals form in from one to two weeks, 
according to the coolness of the position. When the crys- 
tallization is complete the crust is broken, the mother- 
liquor, still holding a large amount of soda, is run off for 
future use, and the crystals are broken up, drained, and 
dried for packing and use. Soda erystals contain 63 per 
cent. of water, and their principal employment is for do- 
mestic washing, for which their comparative non-causticity 
well fits them. 

Sulphur Recovery.—Of the several raw materials of the Le 
Blanc process, sulphur, now always used in the form of 


pyrites, is by far the most expensive. The sulphuric acid | 


employed passes out in valueless combination as crude sul- 
phide of calcium, and accumulates in huge mounds. Under 
the influence of rain sulphide of calcium in these heaps 
gradually assumes the forms of sulphide of hydrogen and 
hydrated oxide of calcium,—CaS-+-2H.0 = CaOH20 + HBS. 
The hydrogen sulphide combines in its turn with another 
quantity of sulphide of calcium into CaS:H», which being 
soluble in water runs off as yellow liquor to contaminate 
streams and give off sulphuretted hydrogen gas with its 
disgusting smell. By the action of atmospheric oxygen part 
of the CaS:He loses its hydrogen as water, and the remain- 
ing CaSz passes into thiosulphate of calcium, CaSeOs, with 
simultaneous formation of polysulphides. Upon this latter 
tendency Mond founded his original method for recovering 
sulphur. He hastened the oxidation by blowing air through 
the moist waste till a certain proportion of the sulphide was 
converted into thiosulphate, and the residue into sulphhy- 
drate CaH2S:, or polysulphide. The mass is lixiviated with 
water, the liquor decanted off, and mixed with excess of 
hydrochloric acid, which produces HS, and in general 
sulphur, from the sulphhydrate and sulphides of calcium, 
with SO2 and sulphur from the thiosulphate. But 2H.S—- 
$02 decompose each other into 38-+-2H20. Hence it is ob- 
vious that, if the process of oxidation is stopped at the right 
int, the whole of the sulphur will be recovered as such. 
he precipitated sulphur is mixed with water placed in a 
closed cylinder and fused by raising the temperature of 
water round it in an outer casing above the melting 
nsw of sulphur. The sulphur then runs together in the 
wer part of the cylinder, whence it is drawn off by a pipe 
and cast into rolls. The Mond process, of all the many 
sulphur-recovery processes yet introduced, is the best; but 
even it no more than pays working expenses, and enables 
_ the manufacturer to end his process with an innocuous 
j chloride of calcium (CaClz) without actual loss of money. 
4 


J 


About 1880 considerable excitement was caused by a 
_ sulphur-recovery process patented by Schaffner and Helbig 
in 1878, which was expected to revolutionize the soda trade, 

As these hopes have not been realized, we merely state the 
principle of the process. The soda waste is digested with a 
solution of chloride of magnesium, which in the first in- 
stance leads to the formation of CaCl and MgS. But the 
latter is at once decomposed, with formation of magnesia 
and sulphuretted hydrogen,—MgS + 2H.0 = MgOH20 -++ 
HLS. The sulphuretted hydrogen is caused to act on sul- 
pharous acid within a solution of chloride of calcium, when 
_ the sulphur settles in a filtrable form. The liquor remain- 
ing after the expulsion of H2S from the mixture of waste 
and chloride of magnesium consists of a precipitate of mag- 
nesia and a solution of chloride of calcium. By blowing 
carbonic acid into the mixture the following decomposition 
is effected—MgO +- CO2 -++- CaClz = CaCO; + MgClo—so that 
the esium is recovered in its original form and the cal- 
cium of the waste obtained as carbonate, which may again 
be returned to the — ae eg — very homey ~ 
complete might probably have been wor out as 
8 practical suecess had the conviction not arisen that even 
with profitable sulphur recovery the Le Blanc process will 
long be able to hold its own against the ammonia 


mia Soda Process.—This process is based on the fact 
bicarbonate of ammonia, when added to a strong solu- 
common salt, decomposés the salt with formation of 
pitate of bicarbonate of soda and a solution of ammo- 
hloride (sal-ammoniac), thus NaCl-++ (NH4)HCO; = 
NaHCO;. The ammonia is recoverable from the 
niac by distillation with lime, and, supposing no 
occur, is usable ad infinitum, From bicarbonate the 
rmal salt is easily red by the application of heat 
HCO: =Nin0Os + Os + H30, Thus by theory one- 
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half of the carbonic acid is recovered, and, supposing 
the quicklime for the decomposition of the sal-ammoniac to 
be made by heating limestone, the loss of carbonic acid is 
made up incidentally from that source. The only waste 
product which remains for disposal is the entirely innocuous 


| chloride of calcium made in recovering ammonia by means 


of lime from sal-ammoniac. The ammonia process was first 
enunciated and patented in England by Dyar & Hemming 
in 1838; and works on the system were established in 
Cheshire and some localities on the Continent, where it 
attracted great attention. Numerous patents, both English 
and Continental, followed, and many experimental works 
were erected, which all failed to sustain themselves in com- 
petition with the Le Blane works. The principal difficulties 
to be overcome were imperfect conversion of the salt, and 
more especially the loss of ammonia; and it was not till 
1861 that real economical success in the ammonia recovery 
apparatus was attained by Ernest Solvay of Couillet near 
Charleroi, Belgium. Works on the Solvay principle were 
established at Couillet in 1863; and since that date by the 
inventor and others, among whom ought to be mentioned 
Ludwig Mond, the process has been so perfected that its 
general adoption now appears to be only a matter of time. 
Already on the Continent it has practically displaced the 
Le Blane process, but in the United Kingdom there is as yet 
only one establishment manufacturing ammonia soda, 

The first essential stage in Solvay’s process consists in 
saturating the brine with ammonia. The brine, treated with 
milk of lime and ammonium carbonate to precipitate magne- 
sium and calcium salts, and of proper density, is placed in 
two cylindrical close iron tanks, which communicate by 
pipes at top and bottom with the ammonia dissolver placed 
between them. The ammonia dissolver is a cylindrical 
vessel having the same height as the tanks and provided 
with a perforated false bottom, down to which a tube is led 
through the centre of the vessel, and by this tube the am- 
monia gas is introduced. Coiled within the cylinder is a 
worm pipe, through which cold water circulates. Each 
brine tank is put alternately in connection with the 
dissolver. Circulation from the brine tank into the dis- 
solver is kept up by mechanical agitation. As the ammonia 
becomes absorbed by the brine the temperature of the 
liquid rises rapidly, and the cold water circulating within 
the coiled pipe keeps the temperature down. As soon as 
sufficient ammonia has been passed into the brine the 
stirrers in the brine tank are stopped; the sludge of lime 
and magnesia precipitate is drawn off as it settles at the 
bottom of the brine tank, or when such precipitate is abun- 
dant it is settled and withdrawn in aspecial decanting tank. 
The decanted liquor is filtered through fine cloth by pressure, 
and the filtrate is cooled down in a refrigerating apparatus 
previous to the next operation, 

Treating the Ammoniacal Brine with Carbonic Acid.—For this 
purpose a cylindrical tower is employed, divided internally 
into a series of superimposed segments by diaphragms con- 
sisting of perforated dome-shaped plates. ‘The tower is 
about 40 to 50 feet in height and is kept nearly full of liquid, 
which is introduced by a pipe half way up its side. Car- 
bonic acid under a pressure 1.5 to 2 atmospheres is forced in 
at the bottom of the tower and works its way gradually up- 
wards through the perforations in the diaphragms, thus 
coming into intimate contact with the ammoniacal brine. 
Every half hour a part of the pasty mixture of bicarbonate 
of soda and ammonium chloride solution is drawn off and 
replaced by fresh liquor. The solid bicarbonate is separated 
out either by centrifugal action or by a vacuum filter; as 
thus obtained it is still contaminated with ammonia, of 
which it smells. To free the bicarbonate from this impurity 
water is squirted over it till the smell almost entirely dis- 
appears. ‘ 

Conversion into Soda Ash of the bicarbonate is essential, 
because there is a comparatively limited demand for bicar- 
bonate, and that salt, moreover, obstinately retains an am- 
moniacal odor, which lessens its value. The preparation of 
soda ash is attended with considerable practical difficulties, 
owing to the necessity of retaining the contained ammonia. 
The bicarbonate is first exposed to a comparatively low heat 
in a closed roaster, after which it is finished in a mufile 
furnace at a bright red heat. The gases given off are drawn 
by an air-pump into a washing apparatus, where the ammo- 
nia is retained, and the carbonic acid, which passes on, is 
conducted to the absorption tower for again impregnating 
the ammoniacal brine. By this process the whole of the 
chlorine of common salt comes away as waste in the form 
of chloride of calcium. To obtain that body in combination 
as hydrochloric acid, Solvay proposed in his patent of 1872 
to employ magnesia in place of lime in the decomposition 
of the sal-ammoniae, the solution of chloride of magnesium 
remaining after the distillation is boiled to dryness, and 
being by the action of steam separated into magnesia and 
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hydrochloric acid,—MgCle + H20 = MgO -++-2HCl. The 
magnesia theoretically works in a circle, being changed into 
chloride on the liberation of the ammonia from the sal- 
ammoniac, and recovered again as magnesia with the forma- 
tion of hydrochloric acid, as above indicated. But the 
expense of the process has hitherto been greater than the 
value of the product obtained, and the one weak point of the 
Solvay process is the loss of the hydrochloric acid, which 
forms an important element in the Le Blane cycle. The 
loss of ammonia calculated as sulphate in the early days of 
the Solvay process was as much as 9 per cent. on the car- 
bonate of soda produced; but by successive improvements 
it has been reduced to not more than 5 per cent. The Solvay 
plant is very expensive, amounting, according to his own 
estimate, to £1600 [$7778] per ton of soda ash produced 
daily; but other authorities put the capital expenditure as 
high as £2400 [$11,664] per ton worked daily. 

Cryolite Soda.—Of the many processes other than those 
above mentioned, which have been proposed for soda- 
making, the only one practically employed is that in which 
eryolite forms the raw material. Cryolite, a fluoride of alu- 
minium and sodium, AlF,+3NaF, is a mineral substance 
found in extensive deposits at Ivikat (Ivigtut) (61° 34’ N. 
lat.) in southwest Greenland. For soda-making the mineral 
is treated by a process discovered in 1850 by Professor Julius 
Thomsen of Copenhagen. It is ignited with chalk or lime- 
stone, whereby carbonic acid is driven off and fluoride of 
calcium and aluminate of soda are formed—2(AlF3+4-3NaF)+- 
6CaCO3 = 6CaF2 -+-3Na20,Al203 +6CO2. The aluminate of 
soda is separated from the artificial fluoride of calcium by 
lixiviation, and the solution so obtained is decomposed by 
treatment with carbonic acid, which produces a precipitate 
of alumina available for alum-making, ete., leaving a solu- 
tion of carbonate of soda. About 8000 tons of cryolite are 
annually treated in Pennsylvania and in Denmark. 

Statistics of Soda Trade.—No means exist for obtaining 
an accurate statement of the extent of the soda trade; and 
such estimates as are published can only be accepted as 
approximations based on knowledge of the productive 
capacity of existing works and the general course of trade. 
Speaking at the Society of Chemical Industry (London sec- 
tion) in January, 1883, the late Walter Weldon gave the fol- 
lowing estimate (in tons) of the soda production of the 
world at that date 


Le Blane Ammonia ‘ 7" 
Soda. - Soda, Total. 
880,000 52,000 432,000 
70,000 57,125 127,125 
56,500 ~ 44,000 100,500 
39,000 1,000 40,000 
an 8.000 8,000 
1,100 1,100 
545,500 163,225 708,725 


In these figures the whole of the products made—soda ash 
crystals, bicarbonate, caustic soda, etc.—are calculated in 
terms of pure carbonate, NaCO;. Assuming the fairness of 
the calculation, we are warranted in stating the present 
(1887) production of alkali, as pure carbonate, to be not less 
than three quarters of a million of tons annually. 

(W. D.—J. PA.) 


SODOM anp GOMORRAH. See Dean Sa, vol. 
vil. pp. 4-5; comp. Paasnrora, vol. xviii. p. 816, and 


OT. 

SODOMA, It, or, more properly, Sopona (ce, 1479- 
1549), Italian painter. GIANNANTONIO Bazzt (who 
until recent years was erroneously named Razzr) ap- 
pears to have borne also the name of ‘‘Sodona’’ as a 
family name; it is signed upon some of his pictures. 
While ‘‘ Bazzi’’ was corrupted into ‘‘Razzi,’’ ‘*So- 
dona’’ was corrupted into ‘‘Sodoma”’; and Vasari, fol- 
lowed by other writers on art, accounts for the latter 
name by giving various and explicit details which we 
leave undiscussed, for, if the painter did not really 

ass dl the appellation of ‘*Sodoma,’’ we may fairly 
infer that explanations which would have been germane 
to that appellation are not germane to the man himself. 
Bazzi was born at Vercelli in Piedmont towards 1479, 
and appears to have been in his native place a scholar 
of the painter Giovenone. Acquiring thus the stron 
coloring and other distinctive marks of the Lémibartl 
school, he was brought to Siena towards the close of 
the 15th century by some agents of the Spannocchi 
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family ; and, as the bulk of his professional life was 
| passed in this Tuscan city, he counts as a member of 
the Sienese school, although not strictly affined to it in 
point of style. He does not seem to have been a steady 
or laborious student in Siena, apart from some atten- 
tion which he bestowed upon the sculptures of Jacopo 
della Quercia. Along with Pinturicchio, he was one 
of the first to establish there the matured style of the 
Cinquecento. His earliest works of repute are seven- 
teen frescos in the Benedictine monastery of Monte 
Oliveto, on the road from Siena to Rome, illustrating 
the life of St. Benedict, in continuation of the series 
which Luca Signorelli had begun in 1498; Bazzi com- 
pleted the set in 1502. Hence he was invited to Rome 

y the celebrated Sienese merchant Agostino Chigi, 
and was employed by Pope Julius II. in the Camera 
della Segnatura in the Vaiicodt He executed two 
great compositions and various ornaments and gro- 
tesques. ‘The latter are still extant; but the larger 
works did not satisfy the pope, who engaged Raphael 
to substitute his Justice, Poetry, and Theology. tn the 
Chigi palace (now Farnesina) Sodona painted some 
subjects from the life of Alexander the Great; Alex- 
ander in the Tent of Darius and the Nuptials of the 
Conqueror with Roxana are more particularly noticed. 
When Leo. X. was made pope (1513) Bazzi presented 
him with a picture of the Death of Lucretia (or of 
Cleopatra, according to some accounts); Leo gave him 
a large sum of money in recompense and created him 
acavaliere. Bazzi afterwards returned to Siena, and 
at a later date went in quest of work to Pisa, Volterra, 
and Lucea. From Lucca he returned to Siena, not 
long before his death, which took place on 14th Feb- 
ruary, 1549 (the older narratives say 1554). He had 
squandered his property and died in penury in the 
great hospital of Siena. Bazzi had married in youth 
a lady of good position, but the spouses disagreed and 
separated pretty soon afterwards. A daughter of 
theirs married Bartolommeo Neroni, named also Riccio 
Sanese or Maestro Riccio, one of Bazzi’s principal 
pupils. 

It is said that Bazzi jeered at the History of the Painters 
written by Vasari, and that Vasari consequently traduced 
him; certainly he gives a bad account of Bazzi’s morals and 
demeanor, and is niggardly towards the merits of his art. 
According to Vasari, the ordinary name by which Sodona 
was known was “Il Mattaccio” (the Madeap, the Maniac),— 
this epithet being first bestowed upon him by the monks of 
Monte Oliveto. He dressed gaudily, like a mountebank ; 
his house was a perfect Noah’s ark, owing to the strange 
miscellany of animals which he kept there. He was a 
cracker of jokes and fond of music, and sang some poems 
composed by himself on indecorous subjects. In his art 
Vasari alleges that Bazzi was always negligent,—his early 
success in Siena, where he painted many portraits, being 


partly due to want of competition. As he advanced in age 
he became too lazy to make any cartoons for his frescos, 
but daubed them straight off upon the wall. Vasari admits, 
nevertheless, that Bazzi produced at intervals some works 
of very fine quality, and during his lifetime his reputation 
stood high, ; 

The general verdict is that Sodona was an able master in 
expression, motion, and color. His taste was something 
like that of Da Vinci, especially in the figures of women, 
which have grace, sweetness, and uncommon earnestness. 
He is not eminent for drawing, grouping, or general ele- 
gance of form. His easel pictures are rare. His most cel- 
ebrated works are in Siena. In S. Domenico, in the chapel 
of St. Catherine of Siena, are two frescos painted in 1526, 
showing Catherine in ecstasy and fainting as she is about 
to receive the Eucharist from an angel,—a beautiful and 
pathetic treatment. In the oratory of S. Bernardino, scenes 
from the history of the Madonna, painted by Bazzi in con- 
junction with Pacchia and Beccafumi (1536 to 1538)—the 
Visitation and the Assumption—are noticeable. In S. Fran- 
cesco are the Deposition from the Cross (1513) and Christ 


ri 


Scourged; by many critics one or other of these paintings 
is regarded as Bazzi’s masterpiece. In the ¢ the 
cathedral at Pisa is the Sacrifice of Abraham, the 


¥ 


gallery of Florence a St. Sebastian. 


SOEST, an ancient industrial town in Westp’ 
Prussia, is situated in a fertile plain (Soester J 
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27 miles to the east of Dortmund and 34 to the south- | 
east of Miinster. Its early importance is borne witness 
to by its six fine churches, of which the most striking | 
are St. Peter’s, St. Mary-in-the-Fields, founded in 1314 
and restored in 1850-52, and the Roman Catholic 
cathedral, founded in the 10th century by Bruno, 
brother of Otho the Great, though the present build- 
ing was erected in the 12th century. This last, with 
its very original facade, is one of the noblest ecclesias- 
tical monuments of Germany. Remains of the broad 
wall (now partly inclosing gardens and fields) and one 
of the gates still remain; but the thirty-six strong 
towers which once defended the town have disappeared 
and the moats have been converted into promenades. 
Tron-working, the manufacture of soap, hats, cigars, 
and bricks and tiles, linen-weaving, tanning, and brew- 
ing, together with market-gardening and farming in 
the neighborhood, and trade in cattle and grain, are the 
leading industries. The population in 1880 was 13,985, 
and in 1885 14,848, of whom about 6000 were Roman 
Catholics. 


Mentioned in documents as early as the 9th century, Soest 
was one of the largest and most important Hanseatic towns | 
in the Middle Ages, with a population estimated at from | 
30,000 to 60,000. It was one of the chief emporiums on the 
early trading route between Westphalia and Lower Saxony. 
Its code of municipal laws (Schran ; jus susatense), dating 
from 1144 to 1165, was one of the earliest and best, and 
served as a model even to Liibeck. On the fall of Henry | 
the Lion, duke of Saxony, Soest passed with the rest of 
Angria to Cologne. In the 15th century the strife between 
the townsmen and the archbishops broke out in open war, 
and in 1444 the strong fortifications of the town withstood 
a long siege by an army of 60,000 men. The women of 
Soest are said to have distinguished themselves in this con- | 
test (Svester Fehde). Papal intervention ended the strife and 
Soest was permitted to remain under the protection of the | 
dukes of Cleyes. The prosperity of the town waned in 
more modern times: in 1763 its population was only 3800; 
in 1816 it was 6687. 


SOFALA, a seaport town on the east coast of Africa, 
at the mouth of a river of the same name to the south 
of 20° 8. lat., the seat of a Portuguese commandant. 
It is now a wretched place of about 1000 inhabitants, 
with not more than twenty European residents, and, 
as its port is obstructed with a a there is only 
a small coasting trade with Chiluan and Inhambane. 
But Sofala was formerly a town of considerable im- 

ortance, with a harbor capable of holding a hundre 
ag vessels. Previous to its conquest by the Portu- 
guese in 1505, it was the chief and populous centre of 
a wealthy Mohammedan state ; and the first governors 
of the Portuguese East African possessions were en- 
titled captains-general of Sofila. The identification 
of Sofila with Solomon’s Ophir, to which Milton 

(Par. Lost, xi. 399-401), is untenable. 


See Bull. Geogr. Soc. Mozambique (1882) for an account of 
the Sofdla mines; and, generally, Edrisi, Climate i., 8th sec- | 
tion; Dapper; Baines, The Gold Regions of South Africa 
(1877); and Burton’s notes to his edition of Camoens. 


SOFTA, since 1878 the capital of Bulgaria, though 
previously only a district town of the Tuna (Danube) 
vilayet of Turkey, is situated 1755 feet above the sea, 
in the midst of a dreary plain between the Stara Pla- 

nina or main range of the Western Balkans and the 
_ bare but imposing granite mass of the Vitosh Moun- 

tains (3400 feet). It stands at the meeting of five 
_ great routes from Nish and Belgrade, Lom and Vidin, 

na and Rustchuk, Philippopolis and Constanti- 
e, and Késtendil and Salonica. At present (1887) 
vo days’ journey from the nearest railway station 


a 


“ia 


: 


| was laid waste by the retreating army. 


bazarjik), and as the seat of government is in- 
eniently near the southwest extremity of the king- 
; but it lies on the prospective great railway route 

en Constantinople and Pialewle and was in the 
those who selected it the prospective capital of 
more extensive territory. The climate of Sofia 
ject to severe seasonal and diurnal changes; in 
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January the thermometer sinks 4° below zero and in 
August approaches 100°, and the daily range is fre- 
quently 27 or 28 degrees. Minarets and gardens give 


| a certain beauty to the aspect ot the town itself, but 


the outskirts are painfully destitute of foliage. In an 
eastern suburb stands the royal palace, a vast building 
which cost more than 4,000,000 franes [$772,000]; and 
in that neighborhvod, on the site of an abandoned 
Turkish quarter, quite a new ‘‘European”’ town has 
Bpons up. The rest of Sofia retains its Turkish 
character, with tortuous streets and mean wooden 
houses. The modern cathedral and the archbishop’s 
palace are both large edifices of no special note. Of 
the many mosques the most striking is the Buyuk- 
Jami, with its nine metal cupolas; but more historical 
interest attaches to the Sophia mosque, oceupying the 
highest point in the town to which it gave its name. 
It is now completely in ruins (the result of an earth- 
quake), but tradition, which in this case is confirmed 
by the architecture of the building, asserts that it was 
a Christian church erected by a certain Byzantine 
princess Sophia. Kanitz in 1871 still observed remains 
of old Byzantine frescos in the narthex. The public 
baths occupy a very extensive building, with separate 


Suites of apartments for different nationalities or rather 
| religions. 


The water as it issues from the springs has 
a temperature of 117°. Sofia exports hides and skins 
to Vienna, ete., and especially goat-skins to Marseilles; 
its principal imports are Indian corn, wheat, and aleo- 
holie enenckse last a very large item. Formerly 
the population was 50,000. In 1870 Kanitz found 
19,000—a liberal estimate —8000 being Bulgarians, 


5000 Turks, 5000 Jews (a colony dating from the ex- 


pulsion from Spain), 900 Gypsies. At present (1887) 


the total is 20,000. Close to the north of the town are 


extensive remains of strong Roman fortifications. 


Sofia is the Serdica or Sardica of the Romans and Greeks 
{so called after the Serds or Sards), the J'riaditza of the By- 
zantine writers, and the Sredec of the Slavs. “ Sardica is 
my Rome,” said Constantine before he thought of his new 
capital on the Bosphorus. It had already been made the 
capital of Dacia Ripensis by Aurelian, and about 343 it be- 
came famous as the seat of a church council. The town 
was plundered by Attila; and in 809 it was captured by the 
Bulgarians, who held it until the Turks got possession of it 
by stratagem in 1378, or more probably 1382. In 1443 Sofia 
was for a brief period occupied by the Hungarian John 
Hunyady (Corvinus), and on the defeat of his enterprise 
In 1829 it was the 
headquarters of Mustapha Pasha of Scutari, whose ravages 
have made the name of Albanian a word of terror to the 
children in Sofia even now. The Russians entered Sofia on 
4th January, 1878, after Gourko’s passage of the Balkans. 


See Kanitz, Donau Bulgarien, 1877 ; Laveleye, La Péninsule des 
Balkans, 1886. ‘ 


SOGDIANA, or Soaprang, in old Persian Sug- 
huda, a province of the Achzmenian empire, the 
eighteenth in the list in the Behistun inscription of 
Darius (i. 16), corresponded to the modern districts 
of Samarkand and Bokhara; that is, it lay north of 


‘Bactriana between the Oxus and the Jaxartes and em- 


braced the fertile valley of the Polytimetus or Zaraf- 
shan. Under the Greeks Sogdiana was united in one 
satrapy with Bactria, and subsequently it formed part 
of the Bactrian Greek kingdom till the ‘‘Scythians”’ 
(the Yue-chi) occupied it in the middle of the 2d cen- 
tury B.C. (comp. vol. xviii. pp. 594 sq., 604 sg.). The 
valley of the Zarafshan about Samarkand retained 


even in the Mitldle Ages the name of the Soghd of 


Samarkand. Arabic geographers reckon it as one of 
the four fairest spots in the world. 

SOHAR, the second port of ‘Oman, Arabia, situ- 
ated on the Gulf of ‘Oman in 24° 22’ N. lat. and 56° 
45’ EB. long. Itis a place of considerable trade and 
industry, well built, fortified with walls and a castle, — 
and inhabited by a hospitable and far from bigoted 
population of the ‘[b4di sect. The anchorage is good, 
sheltered between two promontories, and the surround- 
ing country is populous and fertile. Indeed the coast- 
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land of ‘Oman is natural] 
Arabia. 

The town of Sohdr is older than Islam, and its cloths are 
mentioned in the life of Mohammed (Ibn Hisham, p. 1019). 
Before the Moslem conquest it was in the hands of the Per- 
sians, and the Persian name Mazun is not uncommonly ap- 
plied to it by older Arabic writers. Under Islam it became 
the capital of ‘Oman, and it is sometimes called ‘Omdn, 
from which fact it has sometimes, but-very precariously, 
been identified with the Omana of classical writers. In the 
earlier Middle Ages Sohar was one of the first commercial 
cities of Islam on the Indian Ocean and had an active part 
in the China trade. This prosperity was unabated when 
Mokaddasi wrote of it (p. 92) towards the close of the 10th 
century ; in the 12th century, when Edrisi wrote, the China 
trade was a thing of the past; and about 1230 Ibn Mojawir 
describes it asa ruin inhabited by the demons of the desert. 
Its decay appears to be connected with the rise of other 
ports—Kalhat on the Arabian and Ormuz on the Persian 
side of the Persian Gulf—but more especially with the | 
political convulsions of ‘Oman. This district, which has 
always had an isolated position in Eastern history, early 
became a stronghold of the Khawédrij (‘Ib4dfya) and paid 
very intermittent obedience to the caliphs till it was reduced 
by Mo‘tadid about the year 900. Even after this conquest the 
native imdims held their ground in the mountainous inland | 
country at Nazwa (Istakhri, p. 26), and renewed the 
struggle for independence with the Buwaihid and Seljik 
sovereigns of Fars, who succeeded in these regions to the 
power of the caliphate. Ibn Mojdwir connects the destruc- 
tion of Sohdr with these struggles, and, though he seems to 
imply a later date, it is possible that his statement is to be 
combined with what Ibn al-Athir (ix. 387) tells of the ris- 
ing of Al-Réshid bill4h about 1050. After this event there 
is a period of obscurity in the annals of ‘Om4n; the inde- 
pendence of the country was ultimately secured under the | 
native (Azdite) princes of Nazwa, but Soh4r never recoy- 
ered its importance. It is mentioned, however, by Marco 
Polo, under the name of Soer, as trading in horses with | 
Malabar, and also by Ibn Batiita, and must therefore have | 
been resettled soon after the time of Ibn Mojdwir. Sohdar | 
was seized by the Portuguese in 1508 and held by them till | 
about 1650. In the 18th century Niebuhr speaks of it as a | 
quite unimportant place ; Wellsted, in 1836, assigned to it 
a population of 9000; Palgrave in 1863 estimated the popu- 
lation at 24,000, an estimate the more remarkable that in 
the interval the town had suffered severely from the Wah- 
hdbis. The Red Sea Pilot (1883) gives the more probable 
figure of 4000 to 5000. 


SOISSONS, a city of France, in the department of 
Aisne, the seat of a bishopric and a fortified post on 
the left bank of the Aisne at the junction of the Crise, 
lies 65 miles northeast of Paris by the railway to Laon. 
The population in 1881 was 10,895 (11,112 in the com- 
mune). The cathedral of Notre Dame St. Gervais 
and St. Protais, begun in the second half of the 12th 


y the most favored part of 


| 


| 


SOISSONS. 


| two cloisters (the smaller dating from the Renaissance), 
the refectory, and above all the cathedral-like fagade 
of the church (recently restored). Of the three por- 
tals with twisted columns, the central one is adorned 
| with statues; above them runs a gallery over which 
/again is a large window; the two Bmw (230 
and 246 feet) of the 15th and 16th centuries, are sur- 
mounted by beautiful stone spires, which command 
the town. The ruins of this fine building are unfor- 
‘tunately occupied by the military authorities. The 
church of St. Ekoek erected in 1139 and rebuilt at the 
beginning of the 13th century, was formerly attached 
to an abbey of the Génovéfains. Beneath are two 
crypts of the 12th and 13th centuries. Of the abbey 
church of St. Pierre, built in the 12th century in the 
Romanesque style, the only remains are the fagade 
and two baysof the choir. The royal abbey of Notre 
Dame was founded in 660 for monks and nuns by Leu- 
trade, wife of Ebroin, the celebrated mayor of the 
palace. The number of the nuns (216 in 858), the 
wealth of the library in manuscripts, the valuable relics, 
the high birth of the abbesses, the popularity of the 
pilgrimages, all contributed to the importance of this 


/abbey, of which there exist only some inconsiderable 


remains. The wealthiest of all the abbeys in Svis- 
sons, and one of the most important of all France 
during the first two dynasties, was that of St. Médard, 
on the right bank of the Aisne, founded in 560 by 
Lothaire i” beside the villa of Syagrius, which had be- 
come the palace of the Frankish kings. St. Médard, 
apostle of Vermandois, and kings Lothaire and Sige- 
bert were buried. in the monastery, which became the 
residence of 400 monks, and the meeting-place of sev- 
eral councils. It was there that Childerie III., the 
last Merovingian, was deposed and Pippin the Short 
was crowned by the Papal legate; and there Louis the 
Pious was kept in captivity in 833. The abbots of St. 
Médard coined money, and in Abelard’s time (12th 
century) were lords of 220 villages, farms, and manors. 
At the battle of Bouvines (1214) the abbot commanded 
150 vassals. In 1530 St. Médard was visited by a 
procession of 300,000 pilgrims. But the religious 
wars ruined the abbey, and, although it was restored 
by the Benedictines in 1637, it never recovered its 
former splendor. Of the seven churches and the con- 
ventual buildings of the ancient foundations there 
hardly remains a trace. The site is occupied by a 
deaf and dumb institution, the chapel of which stands 
over the crypt of the great abbey church, which was 
altered in the 12th century. In the crypt is a stone 


century and finished about the end of the 13th, is 328 
feet long and 87 wide; the vaulting of the nave is 100 
feet above the pavement. The single tower dates 
from the middle of the 13th century, and isa fairly good 
imitation of those of Notre Dame of Paris, which it 
equals in height (216 feet). The transepts are of dif- 
ferent dates and dissimilar in their arrangement. In 
the north transept there is a very fine door on the east ; 
the south transept is the oldest and most graceful por- 
tion of the whole edifice. The choir is surrounded with 
eight square chapels, and the apse with five large poly- 
gonal chapels, of which the three in the middle (as well 
as the high windows of the choir) still retain their fine 
13th-century glass. The rose window of the north 
transept represents the life of the Virgin in twelve 
medallions. The high altar is flanked by two marble 
figures representing the annunciation, and above it 
is an Adoration of the Shepherds ascribed to Rubens. 
The cathedral also has some rich 16th-century tapes- 
tries. Considerable remains still exist of the magnifi- 
cent abbey of St. Jean des Vignes, where Thomas 4 
Becket resided from 1161 to 1170,! and which was re- 
built in the 13th century; these include the ruins of 

1 [A Becket was consecrated in 1162, fled to France in 1164, 
and, with the exception of a short stay in Soissons, found a refuge 


chiefly at Pontigny, a famous retreat fur English prelates, and at 
i eae Froude's Life and Times of Thomas Becket, N. Y., 1833.— 


coffin, said to have been Lothaire’s, and close at hand 
is an underground chamber, reputed to have been the 
place of captivity of Louis the Pious. The civil build- 
ings of Soissons are not of much interest. The hétel 
de ville contains a museum with scientific and archzeo- 
logical collections ; the hétel dieu goes back to the 13th 
century ; the library contains 40,000 volumes and cu- 
rious manuscripts. Among the industrial establish- 
ments are tanneries, saw-mills, and foundries and 
factories for the production of stoves, agricultural im- 

lements, candles, and chocolate. Grain, flour, haricot 
ian of exceptional quality, pease, wool, hemp, flax, 
cattle, timber, and charcoal, are the principal articles 
of trade. There is also a large bottle factory, and 
ops is done for the flannel and blanket factories of 

eims. 


Soissons is generally believed to oceupy the site of the 
oppidum of Gallia Belgica, called Noviodunum by Caesar; but 
some writers identify this place with Noyon, Noyant, or 
Nouvion. One thing is clear, that this oppidum was the 
capital of the Suessiones, who occupied twelve to and 
whose king, Divitiacus, one of the most powerful in Gaul, 
had extended his authority even beyond the sea among the 
Britons. In 58 B.c., Galba, king of the Suessiones, sep: ed 
from the confederation of the Belgians and submitted 
the Romans. At the beginning of the empire Noviodt 
took the name of Augusta Suessionum and afterwards t 

Suessiona, and became the second capital of Gallia Bel 
| which Rheims was the metropolis. The town was 
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long surrounded with a regular wall and defended by a 
citadel ; and it became the starting-point of several military 
roads (to Rheims, Chiteau-Thierry, Meaux, Paris, Amiens, 
and St. Quentin). Christianity was introduced by St. Cris- 
pin and St. Crispinian, men of noble birth, who, however, 
earned their livelihood by shoemaking, and thus became 
patrons of that craft. After their martyrdom in 297, their 
work was continued by St. Sinitius, the first bishop of Sois- 
sons. After the barbarians had crossed the Rhine and the 
Meuse, Soissons became the metropolis of the Roman pos- 
sessions in the north of Gaul, and on the defeat of Syagrius 
by Clovis, the Franks seized the town. It was at Soissons 
that Clovis married Clotilde, and, though he afterwards 
settled at Paris, Soissons was the capital of his eldest son, 
Lothaire, and afterwards of Chilperie I., king of Neustria. 
It was not till the time of Chilperic’s son, Lothaire IL., that 
the kingdom of Soissons was incorporated with that of 
Paris. In 752, Pippin the Short was at Soissons proclaimed 
king by an assembly of leudes and bishops, and he was there 
crowned by the papal legate, St. Boniface, before being 
crowned at St. Denis by the pope himself. Louis the Pious 
did penance there after being deposed by the assembly at 
Compiégne. Under Charles the Fat (886) the Nornians 
failed in an attempt against the town, but laid waste St. 
Médard and the neighborhood. In 923, Charles the Simple 
was defeated outside the walls by the supporters of Rudolph 
of Burgundy, and Hugh the Great besieged and partly 
burned the town in 948. Under the first Capets Soissons 
was held by hereditary counts, frequently at war with the 
king or the citizens. Thus the latter bought in 1131 a com- 
munal charter from Louis VI. and their bishop. In 1155, 
at an assembly of prelates and barons held at Soissons, 
Louis VII. issued a famous decree forbidding all private 
wars for a space of ten years; and in 1325 Charles the Fair 
replaced the mayor of Soissons by a royal provost dependent 
on the bailiwick of Vermandois, the inhabitants retaining 
only the right of electing four échevins. Louis of Chatillon, 
count of Soissons, was killed at Crécy, and his son, a hostage 
for King John in England, sold his countship to Enguer- 
rand de Coucy to obtain money for his ransom in 1367. Fi- 
nally, the last count of Soissons, sprung from a branch of 
the house of Bourbon, rebelled against Louis XIII., and 
defeated the royal troops at La Marfée in 1641, but perished 
in the battle. The town had to suffer severely during the 
war of the Hundred Years; in 1414, when it was held by 
the Burgundians, it was captured and sacked by the Armag- 
nacs under the dauphin, and this same fate again befel it 
six times within twenty years. The treaty of Arras (1435) 
brought it again under the royal authority. It was sacked 


by Charles V.-in 1544, and in 1565 by the Huguenots, who | 


laid the churches in ruins and, supported by the prince of 
Condé, Count of Soissons, kept possession of the town for 
six months. During the League, Soissons eagerly joined 
the Catholic party. Mayenne made the town his principal 
residence, and he died therein 1611. A European congress 
was held there in 1728. In 1814 Soissons was captured and 
recaptured by the allies and the French. In 1815, after Wa- 
terloo, it was a rallying point for the vanquished, and it 
was not ogeupied by the Russians till the 14th of August. 
Tn 1870 it capitulated to the Germans after a bombardment 
of three days. 


SOKOTO, an important Fulah kingdom or empire 
in Central Soudan, comprising what are frequently 
called the Haussa states. Its boundaries (see vol. i. pl. 
IL) are irregularly marked off by the plateau lands of 


or Asben on the north, the kindred Fulah state 


of Gandu on the west, while the river Binué practi- 


forms its southern limit as far as the meridian of 


ntre, which runs into a highland region with heights 

000 feet, and the still more imposing masses of 
amawa in the south, which are said to attain an 
e of 10,000 feet in Mount Alantika. In other 
ts Sokoto presents more varied features, chiefly 
ned by the amount of rainfall, though the 
x fertility of the soil is a not unimportant factor. 


~ 


| In the southern parts, where there are almost perpet- 
‘ual rains, large streams and rivers are numerous.—the 
feeders of the Binué, the great eastern (left-hand) 
tributary of the Niger. Here grow the virgin forests 
with giant growths and exuberant foliage, with 
creepers, with bananas and plantains, palim-oil trees 
}and yams. In the more temperate—because more 
elevated—districts of the middle area, with a smaller 
rainfall, the vegetation is less luxuriant, and such fruits 
/as the date, lime, and pomegranate are cultivated. In 
|the northern parts the climate is still more arid, and 
the country is burned up for the greater part of the 
year. This is the region of acacias and mimosas, of 

aobabs, of the branching dim palm and the curiously 
bulged deléb, Here are no forests nor rank grass, 
wile the exigencies of a dense population have caused 
the clearing away of the bush except on the most bar- 
ren spots, where it supplies the necessary fuel for do- 
mestic purposes. In this northern district there are 
ho streams except in the wet season, and the wants of 
‘the people are supplied by fountains in the more 
favored places, and by wells—frequently very deep— 
‘in those not so advantageously situated. Lying within 
the tropics, Sokoto is subject to excessive heat,—damp 
and steamy in the south, dry and furnace-like in the 
north, where it suffers from the hot winds from the 
Sahara. In Adamawa the rainy season—or, to be 
more correct, the season of excessive rains—com- 
mences in April and lasts till October or later, while in 
Gober in the north the rains commence in June and 
seldom last more than three months, during which the 
country becomes transformed from a repellent desert 
into a well-cultivated nursery garden. 


For Central Africa Sokoto may be described as fairly 
healthy, though, as may be expected from a conjunction 
of excessive heat with excessive rain, fevers are not un- 
common in the southern parts, while ophthalmia is prey- 
alent in the north, especially among the poorer classes, 
who are compelled to expose themselves to the blinding 
dust from the deserts and the excessive glare of the sun re- 
flected from the burning sands. 

The natural productions of Sokoto are such as are more 
| or less common throughout the whole of the SouDAN (q.0.). 
/Among cereals rice and wheat are cultivated in many 
parts, though the staple productions are Kaffre corn, millet, 
and maize. Sweet potatoes, ground nuts, yams, onions, and 
other vegetables are largely grown. Of fruits dates, pome- 
' granates, citrons, and bananas abound in more restricted 
'areas. The Shea butter tree supplies an excellent oil for 
lamps, and also for cooking, though it is only used by the 
poorer classes. The palm-oil tree is only found in the 
damp basin of the Binué. The most important vegetable 
products are cotton and indigo, which are universally 
/grown. The cotton is manufactured into cloth, being used 

by the native population as well as largely exported to 
neighboring countries. In some parts a species of silk 
found in the forests is largely used, and the people of Ya- 
koba in Bauchi are said to rear the silkworm. Of mineral 
products there seem to be few, though it is known that 
both silver and lead occur in the Binué area. Iron is ex- 
tensively diffused and of excellent quality. 

The inhabitants of this extensive region, held together 
by a conquering race and not by any natural tie into one 
common kingdom, are of diverse tribes and affinities. 
They, however, may be roughly divided into three groups. 
(1) First come the pure Negro races of Adamawa, of which 
the chief tribe is the Batta. (2) The Haussa form the 
mass of the population except in Adamawa. They are pre- 
eminent among Negroes for their physical appearance and 
intellectual abilities. They are wonderfully skilled in 
various arts and industries and noted for their commercial 
genius and enterprise. Mohammedanism is their religion, 
and indeed in all respects they are well advanced on the 
road to civilization. They are very fond of voluminous 
clothes. (3) The Fulahs are a Hamitie race, who from be- 

ing simple herdsmen in the beginning of the 19th century 
have become the rulers and masters over a hundred alien 
races between the Atlantic and Lake Tchad. They have 
not the commercial or industrial skill of the Haussa, but — 
in other respects have reached a higher level. They are of? 
slender build and are distinguished by their light coppery 
color. The inhabitants of Sokoto live mostly in large 
towns, many of which contain from 10,000 to 20,000 inhabi- 
tants. These towns are all protected by strong mud walls 
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and outer dry moats. Their interior is divided into a series | 
of compounds, each entered through a flat-roofed audience | 
chamber. Inside are the beehive-shaped huts of the house- 
hold. The gateways are also strongly fortified. The ruler 
over Sokoto is a Fulah sultan, whose power is absolute, 
though tempered by a species of feudal system. The gov- 
ernors of some of the larger provinces, though owning alle- 
giance to the sovereign, are mostly hereditary, and beyond 
sending a yearly tribute are practically independent. The 
tie indeed is more religious than anything else, The great 
weakness of the empire is its want of coherence and the 
absence of a strong central Government. Yet, though 
always appearing to be on the point of falling to pieces, it 
contrives to keep together. The condition in which Barth 
found it in 1855 was practically the same as when the 
present writer visited it in 1885. 

The chief provinces of Sokoto are Zamphoro, Zaria, Kat- | 
sena, Bauchi, Kano, and Adamawa. The most important 
towns are: Sokoto, the acknowledged capital of the empire, 
famed chiefly for its leather-work and straw hats (it divides 
with Wurnu the distinction of being the residence of the | 
sultan; Clapperton died here in 1837); Wurnu, about 18) 
miles farther east, the present (1887) headquarters of the | 
court; Kano, the great commercial emporium of Central 
Soudan ; and Yakoba, chiefly noted for its large size,—said | 
to contain 150,000 inhabitants. 

The history of Sokoto may be said to have commenced 
with the 19th century. Previous to that date little is 
known further than that the country was divided among a 
number of small chiefs, a prey to the powerful kings of 
Bornu, Kebbi, and Songhwai (Songhai). In 1802 the 
Fulahs, then little regarded and semi-serfs in position, 
were scattered all over the country, apparently without 
any national tie to unite them to common action. At last, 
however, an imd4m—one Othman dan Fodio—appeared, who 
with the watchword of Islam gave a new life to his tribes- 
men and in an incredibly short time transformed them 
from peaceable nomads into soldiers of the Crescent, and 
after a few initial reverses swept like a whirlwind over an 
enormous area, establishing himself as ruler and Moham- 
medanism as the religion of the whole of Central Soudan. 
At his death the parts now known as Sokoto fell to the | 
share of his son Bello, and in the family of Othman the 
reins of government have since remained, though the de- 
scent is not as a rule from father to son, but either toa 
brother or a brother’s son. The latest phase in the history 
is the proclaiming of a protectorate over a part of Sokoto 
on the Binué by the British Government, and the handing 
over of the administration of the Niger region to the Royal 
Niger Company. To this company the sultan has conceded 
all his rights on the Binué and a monopoly of trade through- 
out his dominions, thus making them practically masters 
of all foreign intercourse. 

The most important sources of information regarding Sokoto 
are: eg ae Journeys in the early part of the 19th century; 
Barth’s Travels in Central Africa between 1849 and 1855—a perfect 
mine of information; and Rohlfs’s Reise durch Nordafrika vom 
Mittelmeer nach dem Tschad-See in 1866-67, Among later and minor 
travellers have been Flegel, who visited Sokoto in 1880, and 
Thomson, who conducted a commercial and political mission to 
the court of the sultan in 1885. (J. TH.) 


SOLAN GOOSE. See GANNETT. 

SOLARIO, Anronto (c. 1382-1455), a painter of 
leading importance in the Neapolitan school, is com- 
monly called Lo Zingaro, or The Gypsy. _ His father is | 
said to have been a travelling pet To all appear- 
ance Antonio was born at Civita in the Abruzzi, 
although it is true that one of his pictures is signed 
‘Antonio de Solario Venetus,’’ which may possibly | 
be accounted for on the ground that the signature is 
not genuine. Solario is said to have gone throngh a 
love-adventure similar to that of the Flemish painter, 
Quintin Massys. He was at first a smith, and did a 
job of work in the house of the prime Neapolitan 


painter Colantonio del Fiore; he fell in love with Col- 
antonio’s daughter, and she with him; and the father, 
to stave him off, said if he would come back in ten 
o- an accomplished painter the young lady should 
his. Solario studied the art, returned in nine 
years, and claimed and obtained his bride. The fact 
is that Colantonio del Fiore is one of those painters 
who never existed; consequently his daughter never 
existed, and the whole story, as relating to these par- 
ticular personages, must be untrue. hether it has 
any truth, in relation to some unidentified painter and 
_his daughter is a separate question which we cannot 
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decide. Solario made an extensive round of study,— 
first with Lippo Dalmasio in Bologna, and afterwards 
in Venice, Ferrara, Florence, and Rome. On return- 
ing to Naples he rapidly took the first place in his art. 
His principal performance is in the court of the mon- 
astery of S. Severino—twenty large frescos illustrating 
the life of St. Benedict, now greatly decayed; they 
present a vast variety of figures and details, with dex- 
terous modelling and coloring. Sometimes, however, 
Lo Zingaro’s color is crude, and he generally shows 
weakness of draughtmanship in hands and feet. His 
tendency is that of a naturalist,—the heads life-like 
and individual, and the landscape backgrounds better 
invented and cared for than in any contemporary. In 
the Studj gallery of Naples are three pictures attributed 
to this master, the most remarkable one being a Ma- 


‘donna and Child Enthroned with Saints. The heads 


here are reputed to be mostly portraits, Solario initi- 
ated a mode of art new in Nanbat and the works 

ainted between his time and that of Tesauro are 
ocally termed ‘‘ Zingareschi.’’ He had many scholars, 
but not of pre-eminent standing—Nicola Vito, Simone 
Papa, Angiolillo Roccadirame, Pietro and Ippolito dal 
Donzello. It has often been said that Solario painted 


\in oil, but of this there is no evidence. 


SOLDER is a metallic alloy or metal employed for 
cementing or binding together two metallic surfaces. 
The solder is applied to the surfaces to be united in a 
molten state, and it is therefore generally either a 
more fusible body than the metal to be acted on or it 
is presented in a more fusible condition. The process 
of autogenous soldering consists in uniting the indi- 
vidual metallic edges themselves by melting and fusing 
them in the heat of the oxyhydrogen blowpipe or by 
means of an ignited blast of mixed coal gas and air. 
Autogenous soldering is extensively used in connection 
with large plumber work. Ordinary solders are divided 
into hard and soft classes, the hard comprising such as 
require a red heat for their melting. The soft solders 
used by plumbers and tinsmiths consist of variable 
mixtures of lead and tin, and for pewterers’ use bis- 
muth is added to these. The hardest brazing solder 
has equal parts of copper and zine, and for softer 
qualities increased amounts of zine with tin and some- 
times antimony are employed. | For fine jewelry alloys 
of gold, silver, and copper are used; silver solder is 
employed for inferior qualities, and even common soft 


pene finds extensive employment in the jewelry 
| trade. 


Silver is the proper solder for German silver 
manufactures also; ane gold is the medium for joining 
the edges of platinum vessels. In poldsrinis the me- 
tallic edges to be united must be free fron oxidation 
and dirt; and to keep them unoxidized during the 
operation several fluxes are used, such as borax in 
brass soldering, rosin and solution of zine chloride for 
i pes zine chloride for zine, rosin and tallow for 
lead and tin, and olive oil in pewter work. Special 
machinery has been devised for the soldering of the 
tinned cases now so extensively employed in the pre- 
served food trade. In common soft soldering the 
solder is melted and applied to the joint by a heated 
iron or copper soldering bolt, but solders are also ap- 
plied by being melted on in the open fire, or inthe 


‘muffle furnace, by immersing the joint in a bath of 


molten solder, or by pouring the molten material on 
the joint. In dealing with hard solders the heat of 
the blowpipe flame is used. id 
SOLE. Soles are a group of Flat-Fishes (Plewro- 
nectide), which is represented by numerous ape in 
all suitable localities within the temperate and tropical 
zones; they become, however, scarce in the sout 
parts of the southern temperate zone, and are abse 
altogether in some districts—for instance, on the coasts 
of southern Australia. Many of the species « 
fresh water freely, and some have become tl 
acclimatized in it. Soles are a highly specialized 
of flat-fish ; their mouth is very narrow, twisted 
to the blind side, and small teeth are de 
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that side only. As they always lie or swim on one 
side, the pectoral fins have ceased to have a function 
and consequently these organs are reduced in size, and 
in many of the species are mere rudiments or are lost 
entirely. The eyes are small, invariably on the right 


side of the fish, the upper occupying a position more | 


or less in advance of the lower. Soles are littoral 
fishes inhabiting sandy bottoms, shifting with the 
season from shallow into somewhat deeper water. 


Like all flat-fishes they are carnivorous, but feed on | 


small animals only; none attain to a large size, 
searcely exceeding that of 2 feet. Of the forty species 
known of the genus Solea, four are found on the 
British coast; the one most generally known and 
commercially most important is the Common Sole 
(Solea solea); it seems to occur in greater or less 
abundance on all flat coasts of Europe, but its 
numbers have been considerably thinned within the 
last quarter of a century, at eer on the British 
coasts, doubtless in consequence of the introduction 
of the trawl. At any rate, that over-fishing is the 
cause of the decrease of this valuable table fish is 
amply vroved. by the fact that simultaneously with 
the quantity the average weight of the fish has been 
diminished, soles of 12 inches in length and of 8 
ounces in weight being now in many localities the 
largest that can be obtained. At present young speci- 
mens form the majority of the soles in the market, 
and are sold under the names of “‘slips’’ or ‘‘tongues.”’ 
During the breeding-season, which falls in the months 
from February to April, soles lose much of their flavor. 
It is a singular fact that male soles seem to be almost 
unknown, and some ichthyologists account for it by 
supposing that the males remain much smaller than 
the females, and are overlooked in consequence. The 
Lemon Sole (Solea auwrantiaca) is much less esteemed 
than the common sole, and more rarely seen in the 
market, probably because it is locally distributed in 
deeper water. It is of a yellow color, marbled with | 
brown and irregularly spotted with black ; the pectoral | 
fin is ornamented with an ovate black spot on its hinder 
half. Even when this bright coloration has disap- 
peared in the fish after death, it may always be dis- 
tinguished from the common sole by its large dilated 
nasal opening on the blind side, which is surrounded 
by a broad fringe. ‘The Variegated Sole (Solea varie- 


south -coast by means of the trawl, and esteemed as a 
table fish. It differs from the two preceding species 
by the rudimentary condition of thé pectoral fins, that 
of the blind side being minute. ‘The color is brown; 
darker bands cross the body, and are darkest on the 
dorsal and anal fins, where they appear as a row of 


‘ ut six large spots. It does not oa to grow to 
the same size asthe common sole. The fourth British 


. 


species, Solea minuta, is still smaller, not much ex- 
ceeding 5 inches in length; it is therefore not of com- 
mercial importance, although it may be canght at 
times in the trawl in large numbers. As in the pre- 
ceding species, the pectoral on the blind side is minute, 
but that of the right side is large enough to show a 
distinet black spot. he color of the body is brownish 
or grayish, with small black spots, and every sixth or 
¥ pt nth ray of the dorsal and anal fins is black. 
ps -Flat-fishes resembling soles abound on the shores of the 
an Ocean beside the true soles, but they have the eyes 
on the left side of the head and lack pectoral fins altogether. 
ey have been referred, therefore, to distinct genera, such 
Plagusia and Cynoglossus. 


Ns ! SOLEURE, or SoLorHurRN, is one of the cantons 


of Switzerland, ranking as tenth in the Confederation, 
taking its name from its chief town. As it consists 
ly of the territories won by the city, its irregular 
shape is easily accounted for. Tt takes in most of the 

valley of the Aar between the towns of Soleure and 
on, but stretches across the eastern Jura to Dornach 
from Basel, while to the south it tends in the 


n of Bern. The total area is 305.9 square 


gata) is at times taken in considerable numbers on the | 
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miles, of which all but 25.4 square miles is classed as 
* productive,” 103.3 square milo of this being covered 
by forests. In other words, 91.7 per cent. is fertile. 
he highest point in the canton is the Hasenmatte 
(4754 feet), in the range behind the town of Soleure, 
in which too is the Weissenstein (4213 feet), so well 
known as a great centre for the air and whey cure; as 
also for its fine view. In 1880 the population of the 
canton was 80,424 (an increase of 5754 on the census 
of 1870), the women outnumbering the men by 1704. 
Of these no fewer than 79,514 are German-speaking. 
Soleure now includes 63,037 Roman Catholics to 
17,114 Protestants, but in the ten years 1870-1880 the 
latter increased by 4666, the former only by 965. 
Kcclesiastically the districts now forming part of the 
canton belonged till 1814 to the dioceses of Lausanne, 
Basel, and Constance; but since the complete re- 
organization of 1828 it is part of the diocese of Basel, 
and the bishop of Basel lives in the city of Soleure. 
The only places of any size in the canton are its 
capital, Soleure (7668 inhabitants), which possesses 
the finest armory in Switzerland, and Olten (3979). 
It is counted as one of the most fertile and productive 


cantons in the Confederation, and exports iron, wood, 


In educational matters it 
takes a high place, and its two chief towns are con- 
nected by a me Olten being one of the principal 
railway junctions in Switzerland, and the meeting-place 
of the St. Gotthard railway with the main lines branch- 
ing off to the north, east, and west. 


An old rhyme claims for the town of Soleure the fame of 
being the oldest place in “ Gallia” save Treves. Certainly 
its name “Salodurum” is found in Roman inscriptions (the 
termination possibly pointing to a Celtic origin), and its 
position as commanding the approach to the Rhine from 
the southwest has led to its being more than once strongly 
fortified. Situated just on the borders of Alamannia and 
Burgundy, it seems to have inclined to the latter allegiance, 
and it was at Soleure that in 1038 the Burgundian nobles 
made their final submission to the emperor Conrad II. The 
medieval town grew up round the house of secular canons 
founded in honor of St. Ursus and St. Victor (two of the 
Theban legion who are said to have been martyred here in 
the 3d century) by Queen Bertha, either the mother of 
Charlemagne and wife of Pippin (8th century) or the more 
famous wife of Rudolph IL, king of Burgundy (10th cen- 
tury), and was naturally in the diocese of Lausanne. The 
prior and canons had many rights over the town, but crim- 
inal jurisdiction and the “advocatia” of the house remained 
with the kings of Burgundy, passed to the Zaringen dy- 
nasty, and on its extinction in 1218 reverted to the emperor. 
The city thus became a free imperial city, and in 1252 
shook off the jurisdiction of the canons and took them 
under its protection. In 1295 we find it allied with Bern, 


marl, marble, glass, ete. 


‘and this connection is the key to its later history. It helped 


Bern in 1298 in the great fight against the nobles at the 
Dornbiihl, and again at Laupen in 1339 against the jealous 
Burgundian nobles. It was besieged in 1322 by Duke Leo- 
pold of Austria (the defeated of Morgarten) during the 
struggle for the empire, but he was compelled to withdraw. 
In the 14th century the government of the town fell into 
the hands of the guilds, which practically filled all the 
public offices. Through Bern (which became a member in 
1353) Soleure was drawn into association with the Swiss 
Confederation. An attempt to surprise it in 1382, made by 
the decaying Kyburg branch of the Hapsburgs, was foiled, . 
and resulted in the admittance of Soleure in 1385 into the 
Swabian League and in its sharing in the Sempach war. 
Though Soleure took no part in that battle, she is included 
in the Sempach ordinance of 1393 and in the great treaty 
of 1394, by which the Hapsburgs renounced their claims to 
all territories within the Confederation. In 1411 she in 
vain sought to be admitted into the Confederation, a privi- 
lege only granted to her in 1481 at the diet of Stanz, after 
she had taken part in the Aargau, Italian, Toggenburg, and 
Burgundian wars. It was also in the 15th century that by 
purchase or conquest the town acquired the main part of 
the territories forming the present canton. In 1529 the 
majority of the “communes” went over to the Reformers, 
and men were sent to fight on Zwingli’s side at Kappel 
(1531), but in 1533 the old faith regained its sway, and in 
1586 Soleure was a member of the Golden or Borromean 
League, Though the city ruled the surrounding districts, 
the peasants were fairly treated, and hence their revolt in 
1653 was not so desperate as in other places. Soleure was 
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the usual residence of the French ambassador, and no doubt 
this helped on the formation of a “ patriciate,” for after | 
1681 no fresh citizens were admitted, and later we find | 
only twenty-five ruling families distributed over the eleven | 
guilds. Serfage was abolished by Soleure in 1785. The old 

system of the city ruling over eleven bailiwicks came to an 

end in March, 1798, when Soleure opened its gates to the 

French army. She was one of the six “directorial” can- | 
tons under the 1803 constitution. In 1814 the old aristo- 

cratic government was set up again, but this was finally 

broken down in 1839, Soleure in 1332 joining the League of 

the Seven to guarantee the maintenance of the new can- 

tonal’constitutions. Though distinctly a Roman Catholic | 
canton, she did not join the “Sonderbund,” and voted in | 
favor of the federal constitutions of 1848 and 1874. Since | 
1830 she has revised her constitution in 1840, 1850, 1856, 

and 1875, besides three partial revisions of 1867, 1869, and 

1881. The present constitution may be described as an 

ultramontane democracy, the priests having very great in- 

fluence. The “Kantonsrath” or legislative assembly is 
elected by all citizens over twenty years of age, in the pro- 
portion of one member to 800 inhabitants. This assembly 
selects the “ Regierungsrath” or executive, consisting of 

five members. In both cases the period of office is five 
years, though on the demand of 4000 citizens a popular 
vote must be taken as to whether the existing members 

shall continue to sit or not. In the canton the “ obligatory 
referendum” and the “initiative” are legal. By the former 
all laws passed by the assembly, and all financial resolu- 
tions involving the expenditure of 100,000 franes [$19,300], | 
or of an annual sum of 20,000 franes [$3860], must be ap- | 
proved by a popular vote. By the latter 2000 citizens can 
compel the assembly to consider any proposal for making a 
new law or for mending an old one. Further, the demand 
of the majority of the assembly or of 3000 citizens is suffi- 
cient to necessitate a popular vote as to the advisability of 
revising the constitution, the revised draft itself requiring 
a further popular vote. 

SOLT, an ancient town of Asia Minor, on the coast 
of Cilicia, between the rivers Lamus and Pyramus, from 
eavh of which it is about 62 miles distant. Colonists 
from Argos in Greece and Lindus in Rhodes are de- 
scribed as the founders of the town, which is first men- 
tioned in history at the time of the expedition of the 
younger Cyrus. In the days of Alexander the Great | 
it was so wealthy that that conqueror exacted from its 
inhabitants a fine of 200 talents. In the war between 
Mithradates and the Romans Soli was destroyed by 
Tigranes, but it was subsequently rebuilt by Pompey, 
who settled there many of the pirates whom he had 
captured, and called the town after himself, Pompeio- 
polis. Soli was the birthplace of Chrysippus the Stoic 
and of the poets Philemon and Aratus. The bad 
Greek spoken there gave rise to the term coAackoudc, 
*solecism,’’? which has found its way into all the 
modern languages of Europe. Extensive ruins still 
mark the site of the town; the place is now called 
Mezetlu. 

SOLICITOR. See Arrorney. It should be no- 
ticed that by the Supreme Court of Judicature Act, 
1873, 287, all persons admitted as solicitors, attorneys, 
or proctors of any English court, the jurisdiction of 
which was transferred be the Act to the High Court of 
Justice or the Court of Appeal, were thenceforth to 
be called solicitors of the supreme court. The title of 
~ attorney-general, however, still remains as that of the 
highest law officer of the crown. The Legal Practi- 
tioners Act, 1876, and the Solicitors Act, 1877, en- 
abled solicitors to practice as proctors in the ecclesi- 
astical courts (see Proctor). The Conveyancing Act, 
1881, having made great changes in the practice of 
conveyancing, it became necessary to place the remu- 
neration of solicitors upon a new basis. This was 
_ done by the Solicitors Remuneration Act, passed on 
the same day as the Conveyancing Act. It provides 
for the framing of general orders, fixing the principles 
of remuneration with reference inter alia to the skill 
and responsibility involved, not, as was generally the 
case before, with reference simply to the length of the 
dvucuments perused or prepared. General orders in 
pursuance of the Act were issued in 1882. 

In Scotland solicitors in the supreme court are not, as in 
England, the only persons entitled to act as law agents. 
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| advocate. 
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They share the privilege with writers to the signet in the 
supreme court, with solicitors at law and procurators in the 
inferior courts. This difference is, however, now of little 
importance, as by the Law Agents Act, 1873, any person 
duly admitted a law agent is entitled to practice before any 
court in Scotland. In the United States the term solicitor 
is used in some States in the sense which it bore in England 
before the Judicature Act, viz., a law agent practicing before 
a court of equity. 

Many of the great public offices in England and the 
United States have theirsolicitors. In England the treasury 
solicitor fills an especially important position. He is re- 
sponsible for the enforcement of payments due to the 
treasury. The office of queen’s proctor is now combined 
with that of treasury solicitor. Under his powers as 
queen’s proctor the treasury solicitor acts as administrator 
of the personal estate of an intestate which has lapsed to 
the crown, and intervenes in cases of divorce where collu- 
sion is alleged (see Divorce). Since the Proseeution of 
Offences Act, 1834, he has also acted as director of public 
prosecutions. In the United States the office of solicitor to 
the treasury was created by Act of Congress in 1830. His 
principal duties are to take measures for protecting the 
revenue and to deal with lands acquired by the United 
States by judical process or vested in them by security for 
payment of debts. 

SOLICITOR-GENERAL. See Arrorney-Gen- 
ERAL. ‘The position of the solicitor-general for Scot- 
land in the main corresponds with that of the English 
solicitor-general. He is next in rank to the lord- 
In the United States the office of solicitor- 
general of the United States was created by Act of 
Congress in 1870. . 

SOLIMAN, or Suzan, sultan of the Ottomans, 
surnamed The Magnificent, born about 1490, was the 
only son of Selim I., whom he succeeded in 1520. He 
died while he was besieging Sziget in Hungary, on 
September 5, 1566. See TurKry. 


OLIMAN, or Suteman, shah of Persia. See 
PERSIA, vol. xviii. p. 650. 

SOLINGEN, a umask town, in the province of 

the Rhine, stands on a height near the Wupper, 13 


miles east-by-south of Diisseldorf. It is one of the 
chief seats of the German iron and steel industry, its 
specialty consisting in all kinds of cutting implements 
of steel. Solingen sword-blades have been celebrated 
for centuries, and probably form part of the equipment 
of every modern army, while bayonets, knives, scissors, 
surgical instruments, files, steel frames, and the like 
are also produced in enormous quantities. These 
articles are largely made by the workmen at their own 
homes and supplied to the depéts of the large dealers ; 
there are about 30,000 workers in steel in Solingen and 
its vicinity. The population of the town in 1885 was 
18,648, of whom three-fourths were Protestants. 


Solingen is an ancient place, and received its town char- 
ter in 1374. Sword-blades have been made here since the 
early part of the Middle Ages, and tradition affirms that 
the art was introduced during the crusades by smiths from 
Damascus. 


SOLIS, Anronro DE (1610-1686), Spanish drama- 
tist and historian, was born in 1610 at Alealé de 
Henares, and studied law at Salamanca, where he is 
said to have produced a comedy which was acted in 
1627. About 1640 he became secretary to the duke 
of Oropesa, whom he accompanied in various official 
missions ; in 1654 he became one of the secretaries of 
Philip LV., and afterwards he was appointed chron- 
icler. In his later years he joined one of the religious 
orders. He died at Madrid in 1686. 

Of the nine extant plays of Solis two at least have some 

lace in the history of the drama,—J£/ Amor al Uso (“ Love 
HM la Mode ”) having afterwards been adapted by T. Corneille, 
while La Gitanilla de Madrid (“The Gypsy of Madrid ”) itself 
founded on the “ novela” of Cervantes, has been made nse 
of by Rowley and Middleton, P. A. Wolff, and, directly or 
indirectly, by other more recent authors. The titles o 
remaining seven are Triunfos de Amor y Fortuna, d 
Orfeo, El Alcazar del Secreto, Las Amazonas, El Doctor Carli 
Un Bobo haze ciento, and Amparar al Enemigo. The 
de la Conquista de Mejico, covering the three years 
the appointment of Cortes to command the invadin for 
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and the fall of the city, deservedly ranks as a Spanish prose 
classic. It first appeared in 1684; there have been numer- 
ous reprints, the most recent being that published with 
notes by Revilla (Paris, 1858); an English ttanslation by 
Townshend appeared in 1724. A volume of Poesias sagradas 
y humanas by Solis was published in 1692, and several un- 


important letters of his may be read in the Epistolario | 


Espaitol of Rivadeneyra, 


SOLOMON (Hebrew 159U, Shéloms for Shilo- 
mon, “man of peace’’; the English form follows the 
Lorzouov of N.T. and Josephus; the Latin Salomo 
agrees with Laidéuwvr, one of several variant forms 
shown in MSS. of the LXX.), son of David by Bath- 
sheba, and his successor in the kingdom of Israel. The 
reign of Solomon has been sketched in Israxt (vol. 
xiil. pp. 415-16), and his relation to the philosophical 
and proverbial literature of the Hebrews, the so-called 
chokma, or ‘* wisdom,”’ has been critically considered 
in the article Proverss. The political system of 
Solomon fell to pieces at his death, but the fame of 
his wisdom and splendor in succeeding generations 
was all the greater that none of his successors at Jeru- 
salem was in a position to rival him. The many float- 
ing and fragmentary notes of various dates that have 
found a place in the account of his reign in the book 
of Kinas (g.v.) show how much Hebrew tradition 


was occupied with the monarch under whom the 


throne of Israel reached its highest glory; and that 
time only magnified in popular imagination the pro- 
portions of so striking a figure appears alike in the 
unfriendly picture of Solomon in the Song of Solomon 
(originally, it would seem, sketched in the Northern 
kingdom, however much it may have been retouched 
and overlaid by additions of later date—see CANTICLES) 
and in the monologue of EcciEstasres (q.v.) placed 
in the mouth of the wise king who had tasted all that 
life can offer by one of the en writers of the Old 
Testament. In the apocryphal book of Wisdom, 
again, the composition of an Egyptian Hellenist, who 
_ from internal evidence is judged to have lived some- 
what earlier than Philo, Solomon is introduced utter- 
ing words of admonition, imbued with the spirit of 
Greek philosophers, to heathen sovereigns. The so- 


called Psalter of Solomon, on the other hand, a collec- | G 


tion of Pharisee psalms written in Hebrew soon after 
the taking of Jerusalem by Pompey, and preserved to 
us only in a Greek version, has nothing to do with 
Solomon or the traditional conception of his person, 
and seems to owe its name to a transcriber who thus 
distinguished these newer pieces from the older 
* Pgalmns of David.”"! In New Testament times Solo- 
mon was the current type alike of magnificence and of 
wisdom (Matt. vi. 29; Luke xi. 31). But Jewish 
jou was not content with this, and, starting from a 

se interpretation of Hecles. ii. 8, gave him sover- 
eignty over demons, to which were added (by a per- 
version of 1 Kings iv. 33) lordship over all beasts and 
birds, and the power of understanding their speech. 
These fables passed to the Arabs before the time of 
Mohammed (Nabigha, i. 22), found a place in the 
Koran, and gave Solomon (Suleim4n) a lasting fame 
throughout the Moslem East. The story of Solomon, 
the pore, and the queen of Sheba in sur. xxvii. of 
the Koran closely follows the second Targum to Esther 


at large. Solomon was supposed to owe his sover- 
_eignty over demons to the possession of a seal on which 
the *“*most great name of God’’ was engraved. See 
Le, Arabian Nights, introd., note 21, and chap. i. 
note 15. 

OMON, Sona or. See CANTICLEs. 
SOLOMON, Wispom or. See ApocrypHa. 
OMON ISLANDS, an extensive group of 
s, the largest and as yet least known of any in the 
ic Ocean, though among the very first that were 


he most ancient tradition, that of the LXX., gives Solomon 
in the authorship of the canonical psalter ; see vol. xx. 


i. 2, where the Jewish fables about him may be read |G 


‘form and shelter bays of deep water. 
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discovered. They form a double chain of seven large 
and many small islands, extending for over 600 miles in 
a northwest and southeast direction between 5° S. lat., 
154° 40’ HK. long. and 10° 54’ S. lat., 162° 30’ E. long. 
The northern extremity stretches to within 120 miles 
of New Ireland, the southeastern point to 200 miles 
west of Santa Cruz, and the nearest portion of New 
Guinea lies about 400 miles to the southwest of the 
group.” See vol. xix. Plate IIT. 

The Solomon Islands vary considerably both in size 
and character. It is as yet doubtful which of them is 
the largest, but seven are from 50 to over 100 miles in 
length and from 15 to 30 miles in breadth; several 
must therefore equal the county of Cornwall in area. 
They are well watered, though the streams seem to be 
small; their coasts afford some good harbors. All 
the large and some of the smaller islands appear to be 
composed of aneient volcanic rock, with an incrustation 
of coral limestone showing here and there along the 
coast. heir interior is mountainous, and Guadal- 
canal, where there is an active volcano, reaches an alti- 
tude of 8000 feet. Malanta and Christoval are over 
4000, Ysabel and Choiseul 2000 feet high. The mount- 
ains of the latter fall steep to the sea, and the whole 
of its northeast portion forms an elevated wooded 
plain. There is some level land in Bougainville, which 
is also said to possess an active volcano. Every trayel- 
ler has cee the beauty and fertility of the islands. 
In San Christoval deep valleys separate the gently- 
rounded ridges of its forest-clad mountains, lofty spurs 
descend from the interior, and, running down to the 
sea, terminate, on the north, in bold rocky headlands 
800 to 1000 feet in height, while, on the south, they 
On the smail 
high island of Florida there is much undulating grass 
land, interspersed with fine clumps of trees; but 
patches of cultivated land surround its numerous 
villages, and plantations on the hill-sides testify to the 
richness of its soil. To the south of Choiseul lies a 
small cliff-girt islet, Simba (Shortland’s Eddystone), 
with a peak ending in a crater 1200 feet high, on the 
side of which are a solfatara and two boiling springs. 
It is inhabited, and has a small safe harbor. Surgeon 
uppy, late of H.M.S. ‘* Lark,’ has recently made 
valuable geological observations in the north and 
south of the group. The whole chain of islands appear 
to be rising steadily, and traces of ancient upheaval 
are very general,—for instance, Treasury Island 
where a coral-encrusted volcanic peak has been raised 
1200 feet, and the atoll of Sta. Anna, the ring of 
which now stands hundreds of feet above the present 
level of the sea. Some of the smaller islands are of 
recent calcareous formation. Barrier and fringing 
reefs, as well as atolls, occur in the group, but the 
channels between the islands are dangerous, chiefly 
from the strong currents which set through them. 

The climate is very damp and debilitating. The 
rainfall is unusually heavy. Fever and ague prevail 
on the coast, but it is likely that the highlands will 
prove much more healthy. The dry season, ‘with 
northwest winds, lasts from December to May. 

A comparatively shoal sea—under 1000 fathoms— 
surrounds the Archipelago, and, including the New 
Britain and Admiralty Telendee stretches to New 
uinea and thence to Australia. This sufficiently ac- 
counts for the Papuan character of its fauna, of which, 


2 Islands of the Archipelago—The larger are—in_ the eastern 
chain, Bougainville, Choiseul, Ysabel, Malanta; and in the west- 
ern chain, New Georgia, Guadalcanal (often misspelt Guadal- 
canar), San Christoval. The smaller are—Buka (the most north- 
ern), Shortland, Treasury, Faro, Simba (Eddystone), Rubiana, 
Hammond, Marsh, Savo, Buena Vista, Anuda, Ngela (Florida), 
Ulawa (Contrariété), Ugi, Three Sisters, Sta, Anna, Sta, Catalina, 
Bellona, Rennel (the most southern). Medafia mentions seeing 
near Buena Vista a small island in astate of violent eruption; | 
he named it Sesarga. Ongtong Java is a group of coral islands in 
the northeast, but it does not, geographically, form part of the 


up. 
oy Blanche Bay, Bougainville; Port Praslin, Ysabel; Maruvo, 
New Georgia; Port Wiseman, Florida; Cura@oa Harbor in Marau 
Sound, Guadalcanal; Recherche Bay, Makira Bay, and Vanga 
Harbor, San Christoval. 
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however, it is the eastern limit, in spite of the fact 
that this shoal water extends to the extreme south of 
the New Hebrides. Here the strange little marsupial 
the cuscus (see PHALANGER) is still to be met with ; 
the hornbill, the cockatoo, the crimson lory, and birds 


of a dozen other genera have already been discovered, | 
“all,” as Wallace remarks, ‘‘ highly characteristic of | 


the Moluccas and New Guinea, and quite unknown in 
any of the more remote Pacific islands.’’ But, like 
the New Hebrides, the Solomon Islands possess a 
mananpons (M. brenchleyi) which is peculiar to itself. 
An all 

with fish. Insects seem to be fairly well represented. 
The flora has been even less studied than the zoology, 
but it also shows strong Papuan affinities. Vegetation 
is most luxuriant: cadial on tracts of magnificent 
forest clothe the mountains, where sandalwood, ebony, 
and lignum vitee have already been found. Mangrove 
swamps are common on the coasts. 


The Solomon Islanders, excepting those of Bellona and 
Rennell in the south, and Ongtong Java in the north—who 
are pure Polynesians—are a small, sturdy Melanesian race, 
taller in the north than in the south, but averaging about 
5 feet 4 inches for men, and 4 feet 9 inches for women. 
They are well proportioned, with nicely rounded limbs. 
Projecting brows, deeply-sunk dark eyes, short noses, either 
straight or arched, but always depressed at the root, and 
moderately thick lips, with a somewhat receding chin, are 
general characteristics. The expression of the face is not 
unpleasing. The mesocephalic appears to be the prepon- 
derant form of skull, though this is unusual among Me- 
lanesian races. In color the skin varies from a black-brown 
to a copperish hue, but the darker are the most common 
shades. The hair is dark, often dyed red or fawn. Crisp, 
inclining to woolly, it naturally hangs in a mop of ringlets 
3 to 8 inches in length ; but, when carefully tended, it forms 
one smooth bush—the usual fashion for both sexes. Epila- 
tion is practiced ; little hair, as a rule, grows on the face, 
but hairy men are not rare.! Skin diseases are prevalent. 

The Solomon Islanders are intelligent, of a quick and 
nervous temperament, crafty, thievish, and revengeful, yet, 
quickly amenable to good treatment, they make faithful 
servants. They are fond of dancing; their music is a 
monotonous chant with an accompaniment of bamboo 
drums. They make pan-pipes and jew’s harps. Of their 
religion and manners and customs very little is known. 
Their language is of pure Melanesian type, though a num- 
ber of dialects are spoken throughout, the group,—many 
even on the same island. Broken into numerous clans, 
they are rarely at peace with each other; but the attention 
bestowed on plantations proves them good agriculturists. 
Yams, arum-roots, bread-fruit, cocoa-nuts, and fish consti- 
tute the chief of their food. Pigs, dogs, and fowls are also 
eaten, and, as these are mentioned by Mendaja, they must 
have been known in the islands for over three kundred 
years. The islanders are great betel-chewers, but little 
palm arrack or kava seems to be drunk. The respect paid 
to chiefs and elders varies in different islands. They are 
cannibals, though to what extent is unknown. Trophies 
of human skulls are common, and preserved heads—the 
face inlaid with shell—have been procured in Guadalcanal 
and Rubiana, They are said to pay honor to departed 
spirits. Carvings representing both men and animals often 
form the posts of houses and sheds, and adorn the prows of 
canoes. Their houses are square or oblong, strongly built, 
with high projecting roofs, which sometimes, as in their 
canoe-sheds, almost reach to the ground. The floor-mats 
are very rough. Large halls and spirit-houses exist in 


igator frequents the coast, and the sea teems | 


some of the villages, and great care and skill are bestowed 
on their decoration Great nicety of finish eharacterizes 
their weapons. They are mostly light and graceful, and 
consist of bows and arrows, spears, and clubs; the sling | 
seems unknown. Some of the spears have the barbed head 
carved out of a human leg or arm bone; others, if not cut 
out of the solid wood, have bones, thorns, or splinters of 
wood attached in a most masterly manner. Arrows are 
similarly fashioned, and their reed shafts ornamented with 
incised lines. None of them appear to be poisoned. The 
bows, often large and powerful, are made of palm-wood or 
a strip of bamboo, Clubs vary considerably in shape; 


1 On the islands in Bougainville Strait tribes with lank, almost 
straight, black hair and very dark skin are found. The moun- 
tains of the large islands seem to be thinly inhabited by a 
smaller and ruder race, with whom the coast tribes wage per- 
petual war and for whom they express great contempt. 

2 See frontispiece to Brenchley’s Curagoa. 
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| their butts are sometimes covered with finely-plaited col- 


ored grass. Some, which are long and slight, are sickle- or 
scythe-like, others lanceolate or F tater and 
some, smallet, resemble a very broad dagger. This is, in 
the Pacific, the eastern limit of the shield. It is an un- 
known weapon in the other islands—Melanesian as well as 
Polynesian,—but to the west, in the New Britain group, 
and in New Guinea, various forms of it occur, whence, 
through the Malay islands, it may be traced back to the 
Asiatic continent. The shield is also used by the Austra- 
lians. That of the Solomon Islanders is made of reeds, and 
is of an oval or oblong form. Their canoes are built of 
planks sewn together and caulked, and are the most beau- 
tiful in the Pacific. They are very light, slim, and taper, 
20 to 60 feet in length, with 1 to 3 feet beam, but they bal- 
ance so well that an outrigger is dispensed with. The high 
carved prow and stern—which are said to act as a shield 
from arrows when stem 6n—give the craft almost a crescent 
shape. These and the gunwale are tastefully inlaid with 
mother-of-pearl and wreathed with shells and feathers. 
Sails are not used, but the narrow pointed paddles propel 
the canoes with great speed through the water.’ Graceful 
bowls, with some bird or animal for model, are also made. 
They are cut out of the solid, and sometimes measure over 
8 feet in length. Stone adzes appear to be now used only 
in the interior and in the north of the group. They are 
well ground, flat and pyriform in shape, and very different 
from any made in the neighboring groups of islands, 
Clothing is of the scantiest. Both men and women not un- 
frequently go naked; but, as a rule, some slight covering 
is worn, and neatly-made fringed girdles are used in some 
districts. Tattooing and scarring of the body is but slightly 
practiced. Ornaments are used in profusion, and often are 
very tasteful. Carved wooden belts, colored shell-bead 
bands, and a variety of armlets, combs, and feather head- 
dresses are worn, also shell disks covered with tortoise-shell 
fretwork, Necklaces of teeth and shell are common and 
multiform; one much prized is made of human incisors. 
The ears, and in men the septum of the nose, are pierced, 
—frequently, also, the cartilage of one or both nostrils. In 
these the strangest ornaments are inserted, such as tortoise- 
shell rings, bones, teeth, shells, crab-claws, and the like.“ 
History.— The Spanish navigator Mendafia must be 
credited with the discovery of these islands, though it is 
somewhat doubtful whether he was actually the first Euro- 
pean who set eyes on them. He sailed from Callao in 1567, 
by command of the governor of Peru, to discover the 
southern continent, the presumed existence of which in the 
then unknown region between America and Asia had 
already given rise to much speculation; but he seems to 
have been strangely unfortunate. Sailing west he discoy- 
ered only a few coral islets (? Ellice group) until, having 
crossed more than 7000 miles of ocean, he fell in with an 
archipelago of large islands. By their size and position he 
considered them to form part of the land he was in search 
of, and in pleasing anticipation of their natural riches he 
named them Islas de Salomon. The expedition surveyed 
the southern portion of the group, and named the three 
large islands San Christoval, Guadalcanal, and Ysabel. 
On his return to Peru Mendafia endeavored to organize 
another expedition to colonize the islands, but it was not 
before June, 1595, that he, with Quiros as second in com- 
mand, was enabled to set sail ‘for this purpose. The 
Marquesas and Santa Cruz Islands were now discovered ; 
but on these latter islands, after various delays and 


| troubles, Mendafia died, and the expedition eventually col- 


lapsed. : 

Even the position of the Solomon Islands was now veiled 
in uncertainty, and they were quite lost sight of until, in 
1767, two centuries after their first discovery, Carteret 
lighted on their eastern shores at Gower Island, and passed 
to the north of the group, without, however, recognizing 
that it formed part of the Spanish discoveries. In 1768 
Bougainville found his way thither. He discovered the 
three northern islands (Buka, Bougainville, and Choiseu]), 
and sailed through the channel which divides the latter two. 
In 1769 Surville explored the east coast, and was the first, 
in spite of the hostility of the natives, to make any length- 
ened stay in the group. He brought home some detailed 
information concerning the islands, which he called Terres 
des Arsacides: but their identity with Mendafia’s Islas de 
Salomon was soon established by French geographex 
1788 Shortland discovered New Georgia, with som 
smaller islands; and in 1792 Manning sailed thro 
strait which separates Ysabel from Choiseul and» 
his name. In the same year, and in 1793, D’En ux 


8 Rude outrigger canoes with mat sails are used in some parts 
of the archipelago. 3 


4 Of the island manufactures fine specimens may seen in 
the British, Cambridge, and Maidstone museums, ene a 
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surveyed portions of the coast-line of the large islands. In 
1794 Butler visited the group, and Williamson in the “ In- 
dispensable” explored the channels which divide Guadal- 
canal from San Christoval and Ysabel from Malanta. There 
was a break of nearly half a century before D’Urville in 
1838 took up the survey. 

Traders now endeavored to settle in the islands, and 


missionaries began to think of this fresh field for labor, but | d 


neither met with much success, and little was heard of the 
islanders save accounts of murder and plunder perpetrated 
by them. In 1845 the French Marist fathers went to 
Ysabel, where Mgr. Epaulle, first vicar-apostolic of Mela- 
nesia, was killed by the natives soon after landing. Three 
years later this mission had to be abandoned; but since 
1881 work has again been resumed. In 1856 John Coleridge 
Patteson, afterwards bishop of Melanesia, paid his first 
visit to the islands, and native teachers trained at the 
Melanesian mission college have since established them- 
selves there, as well as a few traders. About this date the 
acht “ Wanderer ” cruised in these seas, but her owner was 
<idnapped by the natives and never afterwards heard of. 


In 1873 tlie “ foreign labor” traffic in plantation hands for | 


Queensland and Fiji extended its banefu! influence from 
the New Hebrides to these islands. Noteworthy recent 


visits are those of H.M.S. “Curacgoa” in 1865, H. M.S. | 


“Blanche” and Mr. C. F. Wood’s yacht in 1872, the German 


war-ship “Gazelle” in 1876, and H.M.S. “Lark” in| 


1831-84. 
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Cruise in the South Seas; Romilly, The Western Pacific, etc. ; 
Schleinitz, “ Geogr. u. Ethnogr. Beobachtungen auf Neu Guinea, 
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Geogr. Review, i. (A. V. HL.) 

SOLON. The legislation of the Athenian Solon, 
which to a large extent moulded the subsequent politi- 
cal life of theta. belongs to the early part of the 
6th century B.0.' It followed almost immediately on 
an unsuccessful attempt to overthrow the government 
of the aristocratic families of Attica, one of which, 
however, that of the Alemzonids, was driven into 
exile ; and it preceded by a short interval the famous 
usurpation of Pisistratus. Solon had won the confi- 
dence of his fellow-citizens by having recovered for 
them the island of Salamis, close to the shores of 
Attica, an old and valued possession, which their neigh- 
bors of Megara had taken from them. Solon, himself 
a native of Salamis, encouraged them to fight once 
again for the ‘“‘lovely island,’’ as he called _ it, 
in a short poem which he publicly recited, feigning, 
it is said, the excitement of a madman. Through 
Spartan intervention in the war between Athens 
and Megara Salamis was restored to the Athe- 
nians, and Solon had the credit of the result. In 
594 B. c. he was summoned under the constitutional 
title of ‘‘archon’’ to undertake the work of sweeping 
political reforms, which, in consequence of bitter party 
strifes and the poverty and indebtedness of the small 
farmers or proprietors of Attica, were sorel needed. 
“The Athenian like the Roman debtor had _often sunk, 
under the legalized oppression of his creditor, into an 
slave, and had i time to time been sold and 

ed Many poor creatures had fled away from 
ye, and were supporting themselves by the labor 
eir hands in foreign countries. Many men who 
still clung to their little properties could, with all their 
inching, barely keep their heads above water. The 
‘ing classes themselves felt that a crisis was at 
ealed to Solon and made him prac- 
ad he chosen to work on the popu- 
he might have easily crushed the aris- 


' tocracy and become a despot, or, as the Greeks called 
it, a tyrant, as many had done in other states of Greece 
| by coming forward as champions of the people against 
the great ruling families. Solon obeyed a nobler im- 
pulse and aimed at saving his country without too 
violent a revolution. His first step was to give imme- 
diate relief to the poor debtor, to the wretchedly im- 
| poverished small farmer or proprietor, and to interpose 
etween him and his creditor and Jandlord. On very 
many of the little properties of Attica were to be seen 
stone pillars with the name of the mortgagee and the 
/amount of the mortgage inscribed on them. By a re- 
lief law, ‘‘a shaking-off of burdens’? (cevcayéeia), he 
/annulled all mortgages, justifying no doubt so extreme 
/a measure by the harshness of the contracts imposed 
| by mortgagees on needy tenants and proprietors and by 
| the urgent necessity of prompt release for the multitude 
of such small debtors. Thus the ‘‘ mortgage pillars”’ 
were swept away and the land was once more free. 
Such a setting aside of the rights of property, expe- 
dient as it may have been under circumstances of acute 
public distress, must have inflicted a heavy loss on the 
wealthier class, and the landlord and the mortgagee 
would also have a fair claim for relief. This, it ap- 
pears, Solon accomplished by a device which has been 
variously explained, a depreciation of the currency 
which relieved to a considerable extent—27 per cent., 
according to Grote’s? caleulation—the wealthier debt- 
ors of the landlord and mortgagee class. Grote here 
remarks that, had Solon cancelled all debts and con- 
tracts, there would have been no need to interfere with 
the currency and lower the standard of money. His 
relief law could not have been so sweeping and revolu- 
tionary as it has sometimes been represented. There 
was no redistribution or confiscation of the land, no 
universal remission of debts. For the great majority 
of the people indeed there was substantial relief. The 
land was free from incumbrance, and the small culti- 
vator had a fresh start in life; there was no imprison- 
ment or slavery for the debtor; and it would seem that 
debtors who had sought refuge abroad were purchased 
back and restored to their homes. Such on the whole 
appears to have been the character of Solon’s first great 
reform, though some of the details remain obscure. 
The reconstruction of the political system on the prin- 
ciple that every citizen was to have a share in the 
government was Solon’s next work. A few noble 
families, Eupatrids, as they were called, had hitherto 
had all the power in their own hands. Solon made 
property the measure of political power, and confined 
the higher offices of state to the wealthiest citizens ; 
but election to these offices was to be made by the 
whole body of the people, the tenure of office was 
limited as to time, and an account had to be rendered 
publicly as to its exercise. The citizens were dis- 
tributed into four classes according to a graduated 
scale of property, the first class | alone eligible to 
the archonship or highest office and to military and 
naval commands. The actual administration of public 
affairs was thus restricted to the wealthy few: The 
second class were the knights or horsemen—the men 
who could keep a war-horse for the service of the state ; 
these were assessed at three-fifths of the amount of the 
first class. The third class answered to our yeomen, 
and had to serve as heavy-armed infantry. These 
three classes were subject to direct taxation in the form 
of a graduated income tax, which was, however, simply 
an extraordinary tax, levied only in special emergencies 
at varying amounts per cent. on a citizen’s ratable 
roperty, as set down in a public schedule. The 
‘ourth and lowest and most numerous class, which 
supplied light troops and sailors for the, fleet, was 
exempt from all direct taxation, but paid indirect 
taxes; it would be made up of small farmers, trades-- 
men, and artisans, and consist in fact of quite the 
poorest and humblest class of' citizens. Its members 


2 History of Greece, ch, xi. 
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could not hold any office; but they had a large amount | Had it been hinted to him that under his constitution 


of political power through their votes in the popular 
assembly which elected the magistrates and called them 
to account, and through the very great judicial powers 
with which they were intrusted, and in virtue of which 
the Athenian juror practically decided questions both 
of fact and of law. Solon’s constitution thus gave the 
people ample means of protecting themselves from 
misgovernment and oppression, every magistrate being 
directly responsible to them. Not that Solon himself 
contemplated anything like pure democracy; there is 
every reason to believe he ek from it; but pure 
democracy was pretty sure to follow as soon as the 
people distinctly realized their power. Solon’s council 
of 400, taken exclusively from the first three classes, 
must have been meant to furnish the popular assembly 
with political guidance, and this it did by preparing 
and introducing measures for discussion and superin- 
tending its meetings and exercising some direction 
over its proceedings. It is impossible for us to define 
its peculiar functions precisely. It was, however, ul- 
timately under the control of the popular assembly, by 
which probably it was annually elected, and to which 
it had annually to render an account. We are not to 
suppose that either the council or the popular assem- 
bly originated with Solon. What he really did was to 
put them on a new footing, and to the latter, which pre- 
viously in all probability had hardly any weight or in- 
fluence, he gave greatly enlarged powers. The archons 
and magistrates and the council itself were elected by 
the popular assembly, and were responsible to it for 
ad behavior during their term of office. In this 
assembly met the citizens of all four classes, and con- 
sequently the great majority of its members would be 
poor men aA almost peasants. The voting was by 
show of hands; every voter was allowed to speak ; 
and in the voting there was no distinction of classes, 
all being on a perfectly equal footing. Although theo- 
retically they could not originate any ipakoee te had 
to accept for discussion what had been prepared for 
them by the council, they had an absolute power of 
veto; and, as the election of the council was in their 
hands, it must have been easy for them to get that 
body to bring forward any proposal which they might 
wish to discuss. Thus it may be truly said that Solon 
laid the foundation of the future democracy. And 
through the Helisea, as it was called, —a body of 6000 
citizens annually elected by lot to act as jurors for the 
trial specially of political offences,—the people acquired 
a complete control over public affairs. There was but 
one proviso: the Athenian juror must be upwards of 
thirty years of age. In the Athenian courts which 
were formed out of these 6000 citizens the functions 
of judge and jury were united in one and the same 
person, and- political questions were continually de- 
cided when, as often happened, a citizen was put on 
his trial for some alleged illegal or unconstitutional 
proposal, By such means popular rights and privil- 
mb were effectually protected, and the democratic 
character of the constitution enlarged and confirmed, 
as we see in the subsequent history of Athens, Solon, 
indeed, retained (he did not create) the famous senate 
of the Areopagus, and aimed at making it respected 
and capable of exercising a general stiperintendence 
over the morals and social life of the citizens, It was 
to be an aristocratic body, consisting only of archons 
who had acquitted themselves well and honorably dur- 
ing their year of office. It seems that he did not at- 
tempt to  deegeee Ma to it any special or particular duties, 
but that he rather trusted to its making its influence 
felt from the fact that it was, as every one knew, com- 
posed of men of acknowledged merit and ability. Con- 
sequently, as Thirlwall observes (/Zist. of Gr., ch. x15); 
“it could only exercise its powers with advantage as long 
as it retained the confidence of its fellow-citizens; when 
that was lost it became time that. its legal authority 
should cease.’’ Solon evidently felt that, for a time 
at least, there must be checks on popular government. 


power must finally drift down to the lowest social 
stratum, he would perhaps have replied that he had 
endeavored to supply the entire people with a political 
training which should by degrees qualify them for 
absolute self-government. 

Solon encouraged commerce and manufacturing in- 


dustr;7, and drew a number of settlers from foreign 


parts to Athens, on condition of their paying an annual 
tax and putting themselves under the protection of a 
citizen who was to be their legal representative—their 
*“patronus,”’ according to Roman phrase. These set- 
tlers (weroixor, ‘‘metics’’) had none of the political 
privileges of the Athenian citizen, and they could not 
acquire landed property. Many of them, however, 
flourished and grew rich, and had eyery reason to be 
satisfied with their position, which, in a kindly and 
tolerant community like that of Athens, was contin- 
ally improving. Solon, too, like all the legislators of 
antiquity, endeavored to regulate every department of 
life, compelling the attendance of the youths from six- 
teen to eighteen at the public gymnastic schools, and 
requiring them to serve the next two years on garrison 
duty. Restraints were put upon women as to their 
appearance in public, and even as to their mourning at 
funerals. Solon’s punishments were for the most part 
rather lenient, and indicated a humane and generous 
temper. It is of course not to be supposed that all the 
details of his legislation were maintained, but they 
undoubtedly left their mark on the Athenian character. 

Having done his work, Solon left Athens and tray- 
elled for ten years in Egypt, Cyprus, and Asia, gath- 
ering fresh stores of knowledge for himself and iving 
counsel to others. One would like to believe the beau- 
tiful story Herodotus tells of his interview with Cree- 
sus, king of Lydia, whom he warned with the mem- 
orable saying that ‘‘we must not pronounce any man 
happy till we have seen his pe ” Unfortunately, 
Croesus did not begin to reign till several years after 
Solon’s travels, and with Grote we must be content to 
take the story as merely an ‘‘ illustrative fiction.”’? On 
his return to Athens in his old age he found the old 
feuds once more raging, and Pisistratus, his kinsman, 
and his friend in past days, intriguing for power. The 
two men had, it seems, a sincere respect for one an- 
other, but Solon protested against the complete sur- 
render of the government to Pisisthaea the danger of 
which he publicly pointed out, though without effect. 
The crisis ended in the rule, in many respects an en- 
lightened and beneficent rule, of Pisistratus and his 
sons, of which Solon lived only to see the first begin- 
ning. He died, soon after having made his honorable 
protest, at the age of eighty, leaving behind him the 
good effects of a work which only a man of rare intelli- 
gence and wide sympathies could have accomplished. 
He was something of'a poet, and several fragments of 
his poems, written generally with a practica purpose, 
have come down to us, and throw light on his political 
aims and sentiments, 

Grote and Thirlwall in their histories of Greece give a 
full account of Solon’s legislation. Plutareh’s life of Solon, 
not a very critical performance, is our chief original au- 
thority. (Ww. J. B.) 


SOLOTHURN. See Sorrure. 

SOMALI, Somat, a Hamitie people of east Central 
Africa, mainly confined to the eastern ‘horn’? of the 
continent, which from them takes the name of Somali 
Land, probably the Punt of the Egyptian records. 
Here ey are conterminous towards the northwest 
with the kindred Afars (Dankali), and elsewhere with 
the more closely related Gallas, from whom they are 
separated on the southwest by the river Juba. Tajurra 
Bay, with the lower course of the Hawash is) ly 
given as the northwest frontier; but, according 
recent explorations of Abargues de Sostén in + a 
Abyssinia, there appears to be here an overlap r 
of the three peoples, the Isa Somali encroac jing on 
the Afar domain north of Tajurra Bay nearly to the 
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arallel of Asab Bay (13° N.), while the Dawari Gal- 


as penetrate between this Somali tribe and the lower 


Hawash eastwards to the coast at Obok (12° N.). Aj 


line drawn from the Strait of Bab-el-Mandeb through 
the Harrar district and the headwaters of the Haines 
river (Webbe-Shebeyli or ‘‘ Leopard river’’) south- 
wards to the equator at the mouth of the Juba will 
roughly define the landward frontier of the Somali ter- 
ritory, which is elsewhere sea-girt,—by the Gulf of 
Aden on the north, by the Indian Ocean from Cape 
Guardafui to the equator. 

Our first contact with the Somali people may be 
said to date from the English occupation of Aden in 
1839. But, notwithstanding the early visits of Crut- 
tenden, Ch. H. Johnson, Captain Burton, and one or 
two others, very little was known about them before 
the seizure of Berberah by the Egyptians in 1874. 
This event led to the establishment of permanent rela- 
tions with the coast tribes, and was followed by several 
excursions into the interior, of which the most fruitful 
in results have been those of Sacconi, Revoil, F. L. 
James, Paulitschke, Von Hardegger, and Josef Menge, 
the last three bringing our information down to the 
year 1885. From the reports of these observers the 
true relations of the Somali have been gradually deter- 
mined and we now know that they form a distinct 
branch of the eastern (‘‘ Ethiopic’’) Hamitic stock, of 
which the other chief members are the neighboring 
Gallas and Afars, the Abyssinian Agau, and the Bejas 
(Bishari) of the steppe lands between the Nubian Nile 
and the Red Sea. ‘heir close affinities both in physi- 
eal type and in speech with the surrounding Gallas are 
obvious, and like them they are described as a fine 
race,’ tall, active, and robust, with fairly regular fea- 
tures, but not free from an infusion of Negro blood, as 
shown both in their dark, often almost black complex- 
ion, and still more in their kinky and even woolly hair 
sometime short, sometimes long enough to be plaite 
in tresses hanging down to the shoulders.” Like the 
Gallas also they are still in the tribal state, broken up 
into an endless number of clans and septs, variously 
grouped by different writers. According to Captain 
Gaillian’ there are three main divisions—the Aji on 
the north and northeast coast, the Hawiya on the 
southeast coast, and the Rahhanwin in the interior. 
But these are reduced by James to two, Isak and Da- 
rode (apparently the Edur and Darrud of older ob- 
servers), with several main branches as under: 


Habr Gerhaji, south from Berberah, beyond the 
coast range. 


Isak Habr Tjaleh, east from Berberah, north of the 
coast range, 
Habr Awal, Berberah district. 
Mejertain, east coast from Guardafui to 4° north. 
_ | Dolbohanti, Nogal River. 
Darode / Warsangueli, north coast, west from Guardafui. 


Marehan, between the Mejertain and Ogadain. 
Ogadain, Webbe basin, and widespread in interior. 


To these, however, must be added the powerful 
Gadabirsi west from Berberah and the Isa (Issa) of 
the Hawash basin, besides the three low-caste tribes 
dispersed amongst the others,—Tomal (ironworkers), 
Ebir (dealers in charms), and Midgan (ostrich breed- 
ers). 

The Somili, who are mainly Mohammedans of a some- 
what fanatical type, are a fierce lawless people, impatient 


of control, and yielding a reluctant obedience even to their 


own rulers. Hence the tribal chiefs enjoy little more than 
a nominal authority, although some of the more powerful 


1 n Wharton, who has been recently surveying the So- 
mAli seaboard, describes the coast tribes near the equator as “ the 
est race of men and women he had ever seen,” black 

ut with magnificent physique (Proc, Roy. Geog. Soe., Oct. 
yptain F. M. Hunter also describes them as a tall, fine- 
le, with oval face, high rounded forehead, full lips, 

: Gr teeth, bright restless eye, but lower limbs seldom 
le Ssped (A Grammar of the Somal Lan /, Bombay, 1880). 
oecasional presence of “steatopyga” (ropinard shows 

il these features are undoubtedly due to Negro intermix- 


sur Uhistoire, ete., de U Afrique Orientale, 1856-59. 
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amongst them affect the title of sultan. At present the 
great Habr Gerhaji nation appears to be split into two sec- 
tions, each under a chief claiming this rank. All go armed 
with spear, shield, and short sword, the latter exactly like 
that of the ancient Egyptians, whom the Somali are 
otherwise said to resemble more than any other African 
people. The weapons are freely used in their disputes, 
although the tribal laws against homicide are severe, heavy 
fines of camels or other property being imposed, which 
must be paid either by the criminal or the community. 
They are great talkers, keenly sensitive to ridicule, and 
quick-tempered, although amenable to reason if they can 
be induced to argue the point. According to the character 
of the soil and climate they live a settled or nomad life, in 
some places breeding numerous herds of camels, goats, and 
fat-tailed sheep, in others growing large crops, especially of 
durrah, or collecting the gums—frankincense and myrrh— 
for which the land has always been famous. The Marehan 
(properly Murreyhan) tribe is said to have given its name 
to the myrrh, which is obtained in the greatest perfection 
in their district, although the term seems too old to admit 
of this derivation, and is more probably connected with a 
Semitic root mar, mur = bitter. Through the ports of Ber- 
berah and Zeyla, a,considerable export trade to Arabia, 
Egypt, and India is carried on with these articlesand the 
other natural products of the country, such as hides, horns, 
ostrich feathers, coffee of a very fine quality, indigo, salt. 
But the natives take little part in this movement, which 
from remote times has been in the hands of the Indian 
banians settled at various points on the coast. In 1879-80 
the total value of the exports was estimated at about £140,- 
000 [$680,400]. 

Like many other Mohammedan peoples, the SomAli claim 
Arab descent, their progenitor having been a certain Sherif 
Ishak b. Ahmad, who crossed over from Hadramaut with 
forty followers about five hundred years ago. Other tradi- 
tions go farther back, tracing their origin to the Himyaritic 
chiefs Sanhaj and Samamah, said to have been coeval with 
a King Afrikus, who is supposed to have conquered Africa 
about 400 a.p. These legends should perhaps be inter- 
preted as pointing at a series of Arab immigrations, the last 
two of which are referred to the 13th and 15th centuries. 
But these intruders seem to have been successively absorbed 
in the Somél stock; and it is remarkable that the Arabs 


never succeeded in establishing permanent settled or nomad 


communities in this region, as they have done in so many 
other parts of the continent. Their influence has been 
very slight even onthe Somal language, whose structure 
and vocabulary are essentially Hamitic, with marked aftin- 
ities to the Galla on the one hand and to the Dankali 
(Afar) on the other. Captain Hunter’s Grammar, with ex- 
ercises and vocabularies (Bombay, 1880), utilizing the ma- 
terials published by General Rigby in the Proceedings of the 
Bombay Geographical Society (1849), is the only compre- 
hensive treatise on the language, which appears to be spoken 
with great uniformity throughout the whole of Soméali 
Land. Hunter mentions an eastern and a western dialect, 
differing, however, but little from one another, which is 
the more remarkable that there is no written standard and 
little oral literature, beyond some proverbial sayings, short 
stories inculcating certain moral teachings, and some simple 
leye-songs. Although the rhythm is defective, these chants 
are not lacking in poetical ideas, and often betray an unex- 
pected refinement of feeling not inferior to that of similar 
compositions amongst more civilized peoples. (A. H. K.) 


SOMERS, Joun (1652-1716), was born on March 
4, 1652, at Worcester,—the eldest son of John Somers 
an attorney in large practice in that town who had 
formerly fought on the side of the Parliament, and of 
Catherine Ceaverne of Shropshire. After being at 
school at Worcester he was entered asa gentleman 
commoner at ‘Trinity College, Oxford, and afterwards 
studied law under Sir Francis yy inane who be- 
came solicitor-general, and joined the Middle Temple. 
He appears, in addition to his legal studies, to have 
written several poems and pamphlets. He soon be- 
came intimate with the leaders of the country party, 
especially with Essex, Russell, and Algernon Sidney, 
but never entered into their plans so far as to commit 
himself beyond recall. He was the author of the 
History of the Succession of the Crown of England, 
collected out of Records, ete., and was reputed to have 
written the Just and Modest Vindication of the Two 
Last Parliaments, which was put forward as the 
answer to Charles II.’s famous declaration of his 
reasons for dissolving them. This, however, was by 
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Sidney, though probably Somers was responsible for 
the final draft. 


vehemently attacked fur so doing, Somers wrote in 
defence of the rights of grand juries. In 1683 he 


was counsel for the sheriffs Pilkington and Shute be- | 


fore the Court of King’s Bench, and secured a repu- 
tation which continually increased until the trial of 
the seven bishops, in which he was junior counsel. 
‘Somers rose last. He spoke little more than five 
minutes, but every word was full of weighty matter ; 
and when he sat down his reputation as an orator and 
a constitutional lawyer was established.’’ In the 
secret councils of those who were planning the revolu- 
tion Somers took a leading part, and in the Conven- 
tion Parliament was elected a member for his native 
town. He was immediately appointed one of the 
managers for the Commons in the conferences between 
the Houses, and in arguing the questions whether 
James II. had left the throne vacant by abdication 
and whether the Acts of the Convention Parliament 
were legal—that parliament having been summoned 
without the usual writs—he displayed great learning 
and legal subtlety. He was further distinguished by 
being made chairman of the committee which drew up 
the celebrated Declaration of Right. On May 9, 
1689, Somers was made solicitor-general. He now be- 
came William III.’s most confidential adviser. Inthe 
controversy which arose between the Houses on the 
question of the legality of the decision of the Court 
of King’s Bench regarding Titus Oates, and of the 
action of the Lords in sustaining this decision, Somers 
was again the leading manager for the Commons, and 
has left a clear and interesting account of the debates, 
He was next employed in January, 1690, as chairman 
of the select committee of the House of Commons on 
the Corporation Bill, by which those corporations 
which had surrendered their charters to the crown 
during the last two reigns were restored to their rights ; 


When the grand jury of Middlesex | 
threw out the bill against Shaftesbury, and were | 


but he refused to associate himself with the violent: 


measures of retaliation which the Whigs on that occa- 
sion endeavored to include in the bill. In April a 
speech by him carried through the Lower House, 
without opposition, the bill which declared all the 
laws passed by the Convention Parliament to be valid. 
As solicitor-general he had to conduct the prosecution 


of Preston and Ashton in 1691, and did so with a. 
moderation and humanity which were in marked con-. 
He was. 


trast to the customs of the former reigns. 
shortly appointed attorney-general, and in that capa- 
city strongly opposed the bill for the regulation of 
trials in cases of high treason. On March 23, 1693, 
the great seal having meanwhile been in co 
Somers was appointed lord-keeper, with a pension of 
£2000 [$9720] a year from the day on whieh he should 
quit his office, and at the same time was made a privy 
councillor. He had previously been knighted. Som- 
ers now became the most prominent member of the 
Junto, the small council which comprised the chief 
members of the Whig party. When William left in 
May, 1695, to take command of the army in the Neth- 
erlands, Somers was made one of the seven lords- 
justices to whom the administration of the kingdom 
uring his absence was intrusted; and he was instru- 
mental in bringing about a reconciliation between 
William and the princess Anne. 

The question of improving the currency now became 


pressing, and Somers was the author of the bold oi 


gestion that a proclamation should be issued simu 

taneously all over the country, announcing that hence- 
forth all clipped and hammered coins were to be 
reckoned only by weight. But all possessors of such 
coins might, by delivering them up on a certain day, 
receive a note entitling them to draw from the treasury 
at a future time the difference between the actual 
and nominal values. The difficulties of the plan, how- 
ever, rendered its adoption impossible. In April, 1697, 
Somers was made lord chancellor, and was created a 


mmission, | 1 
eldest, Mary; married Charles Cocks, whose grandson, 
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peer by the title of Baron Somers of Evesham. When 
the discussion arose on the question of disbanding the 
army, he summed up the case against disbanding, in 
answer to T'renchard, in a remarkable pamphlet called 
‘The Balancing Letter.’’ In August, 1698, he went 
to Tunbridge Wells for his health. While there he 
received the king’s letter announcing the first Parti- 
tion Treaty, and at once replied with a memorandum 
representing the necessity in the state of feeling in 
England of avoiding further war. When the king, 
on the occasion of the Disbanding Bill, expressed his 
determination to leave the country, Somers boldly re- 
monstrated, while he clearly expressed in a speech in 
the Lords the danger of the course that was being 
taken. Hitherto Somers’s character had kept him 
free from attack at the hands of political opponents ; 
but his connection in 1699 with the notorious Kidd, 
who, being sent out to put down the pirates in the 
Indian Ocean, turned pirate himself, and to the de- 
fraying of whose expedition Somers had given £1000 
[$4860], afforded an opportunity; the vote of cen- 
sure, however, proposed upon him in the House of 
Commons, for giving Kidd a commission under the 
great seal, was rejected by 199 to 131. The attack 
was renewed shortly on the ground of his having ac- 
cepted grants of crown property to the amount of 
£1600 [$7776] a year, but was again defeated. On 
the subject of the Irish forfeitures a third attack was 
made in 1700, a motion being brought forward to re- 
quest the king to remove Somers from his counsels 
and presence forever; but this again was rejected by 
a large majority. In consequence, however, of the in- 
cessant agitation, William now requested Somers to 
resign; this he refused to do, but gave up the seals to 
William’s messenger. In 1701 he was impeached by 
the Commons on account of the part he had taken in 
the negotiations relating to the Partition Treaty in 
1698, and defended himself most ably before the 
House, answering the charges seriatim. The impeach- 
ment was voted and sent up to the Lords, but was 


there dismissed. On the death of the king Somers 


retired almost entirely into private life. He was, 
however, active in 1702 in opposing the Occasional 
Conformity Bill, and in 1706 was one of the managers 
of the union with Scotland. In the same year he 
carried a billregulating and improving the proceedings 
of the law courts. e was made president of the 
council in 1708 upon the return of the Whigs to 
power, and retained the office until their downfall in 
1710. From this time his powers of mind rapidly 
declined, and after being almost imbecile for six years 
he died of apoplexy on April 26, 1716. Somers was 
never married, but left two sisters, of whom the 


Sir Charles Cocks, 
Somers in 1784. 
For a contemporary character of Somers Addison’s paper 
in the Freeholder for May 14, 1716, should be referred to; 
and there is in Macaulay’s History (vol. iv. p. 53) an elo- 
quent and worthy tribute to his stainless character and 
comprehensive learning. A catalogue of his publications 
will be found in Walpole’s Royal and Noble Authors. (0, A.) 


SOMERSET, a maritime county in the southwest 
of England, bounded E. by Wiltshire, 8.E. pier 
by Dorset, 8.W. and W. by Devonshire, 3 
N.W. by the Bristol Channel, and N. by Gloucester- 
shire. The total area of land and water is 1,049,815 
acres, or 1640 square miles. 

The shape of the county is determined by the 
nearly rectangular bend taken by.the coast not far 


Bart., became the second Lord 


from Bridgewater. It falls into three natural divi- 
sions, which answer remarkably to the three wat of 
West-Saxon conquest and to the parliamen jivi- 
sions as they stood till the latest changes. fe 
of Mendip, breaking off from the high ground in the 
east of the county, completely shuts off the northern 

art, between Mendip and Bristol, itself hilly. Men- 
dip itself, running slightly northwestward towards the 
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Channel, has for its summit a tableland sloping much | separated by beds of grit about 2000 feet in thickness, 
more gently to the north than to the south. Its most also containing beds of' coal (see COAL, vol. vi. p. 50). 
striking though not its highest points are towards the It is supposed that similar beds underlie the marshes 
Channel, where it ends in the promontory of Brean | to the south at a depth of from 1000 to 1200 feet. A 
Down, while the Steep Holm stands as an outpost be- large portion of the Carboniferous rocks are covered 
tween the hills of Somerset and those of Glamorgan. | unconformably with the New Red Sandstone and 
The sides of Mendip are broken by many passes or Liassic and Oolitic strata. Triassic rocks prevail over 
combes, the most marked of which are Ebber rocks, the whole western area, from the Mendips to Exmoor. 
near Wells, and the greater pass of Cheddar cliffs, The highly fossiliferous Rheetic strata rest on the 
whose varied outlines, in the many turns of the pass, | gray marls of the Trias, and constitute the lower part 
are probably the most noteworthy of their kind in! of the bold scarp of the Lias limestone and clays of 
England. Between Mendip and the region of loftier | the ranges from the sea tothe Poldens. Plunging be- 
hills in the south lies a great alluvial plain, known | neath the Oolitic strata, they occupy a large but scat- 
enerally as Sedgemoor, but with different names in | tered area in the east between Yeovil and Bath; and 
ifferent parts. This plain, intersected by ditches | these in their turn pass under the Cretaceous strata 
known as rhines, and in some parts rich in peat, is | of theserried Blackdown Hills. A large extent of the 
broken by isolated hills and lower ridges, of which the county is occupied by alluvial deposits. Caves are 
most conspicuous are Brent Knoll, near Burnham, the common in the body of the hills, among which the 
Isle of Avalon, rising with Glastonbury Tor as its | greatest are the bone cave near Banwell, the stalactite 
highest point, and the long, low ridge of Polden end-| caves at Cheddar, and Wookey Hole. Hard by the 
ing to the west in a steep bluff. In the south is| last-named is the hyena cave discovered in 1852, and 
Blackdown on the border of Devonshire, the higher | explored in 1857-63, when, besides animal remains 
range of Quantock (highest point 1262 feet), stretch- | belonging to a great variety of species, flint and chert 
ing to the sea, and to the west again the mountainous | implements were also discovered. 
region of Brendon and Exmoor, commonly believed by 
tourists to be part of Devonshire. Here are hills of | Minerals.—Though the exposed area of the coalfield of 
much greater height and bolder outline, the highest | Somerset is only about 14 square miles, it is estimated to 
oint being that of Dunkery (1709 feet) above Porlock. extend over 238 square miles, The amount of coal raised 
Re two principal rivers are the Lower Avon and the within the county in 1884 was 843,437 tons, valued at 


. ° £295,202 [$1,434,681.72]. Spathose iron ore has been long 
Parret. he Avon, after forming for a short distance worked in the Brendon Hills, but the industry is declining, 


the boundary with Wilts, crosses the northeastern | —26,041 tons, valued at £13,02L [$63,282.06], having been 
corner of the county, encircling Bath, and forms the | obtained in 1858 and only 3582 tons, valued at £2619 [$12,- 
boundary with Gloucestershire till it reaches the sea 6 | 723.34] in 1884. Lead mining has been carried on in the 
miles beyond Bristol. It is navigable for barges as far | Mendips from time immemorial, but the industry isof much 
as Bath. The Parret from South Perrott in Dorset, less importance than it was in earlier times, the amount of 


dressed lead ore obtained in 1884 being only 664 tons, of 
on the borders of Somerset, crosses the centre of the lead obtained in smelting 178 tons, of silver obtained from 


county northwestwards by Bridgewater, receiving the | the lead 2760 ounces, and the value of the ore at the mines 
Ivel or Yeo and Cary on the right, and the Isle and | £1055 [$5,127.30]. Next to coal the most important mineral 
Tone on the left. Among other streams are the Axe, | production is freestone from the Oolitic strata, the largest 
which rises at Wookey Hole in the Mendips and flows | quarries. being in the neighborhood of Bath. Copper and 
northwestward along their base to the Bristol Chan- | ™@mganese are obtained in small quantities, as well as 


j s ° fuller’s earth, marl, cement from the Lias, and ochre. 
= hand BYACREOCE 5 roche et tune Fee to the ae Railways,—The county is so completely intersected by 
ruton, near the borders 0 utshire, and enters | pranches of the Great Western Railway in the north and 


the Bristol Channel near the mouth of the Parret; | west, and of the South Western in the south and east, that 
and the Exe (with its tributary the Barle), which rises | there is perhaps no hamlet more than seven miles from a 
in Exmoor forest and passes southward into Devon. _ | railway station. 
The diversified surface of the county is accounted | Manufactwres.—Woollen and worsted goods are manufac- 
for by th iet d lexit its geological tured in a Jarge number of towns; silk at Frome, Taunton 
ape yore, COMmpIeEty OF MS y f and Shepton Mallet; gloves at Yeovil, Taunton, and other 
structure. The Old Red Sandstone, composed o places; crape at Dulverton and Shepton Mallet. There are 
| sandbanks and mudbanks of a land-locked lake, is met | jarge potteries at Bridgewater and Weston-super-Mare ; at 
with in the Mendip Hills and on the banks of the Avon, | the former town and at Bath there are extensive carriage- 
_ but presents no feature of importance. The Devonian | works; and there are paper-mills on several of the streams. 
rocks, after plunging beneath the Triassic strata of the | Most of the commerce of the county passes through Bristol, 
7 eegel und Ate W iiton and Taunton, rise again which is situated mainly in Gloucestershire. 
- 


: 3 Agricultwre.—In the hilly districts much of the land is un- 
the surface in the well-wooded Quantock Hills. eater veren and barren, although affording some pasturage 


The Carboniferous strata occupy a considerable area for sheep. There are large tracts of rich meadow land 
between Bristol and the Mendip Hills, ner & por- along the banks of the rivers, and the vale of Taunton is 
' tion of the Bristol and Somerset coalfield. ms e — [a ethan ere = — - soowtii of co — 
_boniferous limestone, built up mainly of petrified | age frequently caused in the lower grounds by floods, the 
ies corals, forms a erndinatad anh in the Mendip Somerset Drainage Act was passed by parliament 11th June, 


Hills - , 1877, providing for the appointment of commissioners to 
Is, which owe their steepness and ru ged contours ; take ane for the drainage of lands in the valleys of 


to its compact and jointed structure, and their ravines the Parret, Ile, Yeo, Brue, Axe, Cary, and Tone, where ex- 
and caves to atmospheric influences and to streams tensive damage is frequently caused by floods. The fol- 
- acting on the formation at and below the surface. It lowing table gives a classification of the holdings in 1875 

overlaps to the south the plain of Somerset, and and 1880: 


a 


d | From 50 to 100 |From 100 to 300 | From 300 to 500 |From 500 to 1000, Above 1000 | Total. 
™ toe Acres, Acres. Acres. Acres. Acres, s 


No. | Acres, 


i 396,215 | 341 | 127,111 | 62 | 87,966 | 4 | 6,854 16,572| 836,401 
13900 dome 1950 129688 nou 402,421 | 358 | 182,745 | 72 | 43,168 | 4 5,786 17,883 854,870 


- - | Out of a total area of 1,049,815 acres there were 867,469 
s northwards under the coal-measures and Tri acres in 1885 under culture, of which 625,957 acres, or nearly 


rocks, reappearing in isolated and picturesque | ¢,r60.fourths, were in permanent pasture, 58,863 under 
~The coal-measures, which have a thickness | ¢joyer and rotation grasses, 115,005 under corn crops, 61,650 
7000 feet, include an upper and a lower series, | green crops, 560 flax, and 5434 fallow. Of the corn crops 
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the largest area—49,199 acres—was occupied by wheat, bar- 
ley occupying 27,934 acres, oats 24,783, beans 11,349, pease 
1576, and rye 164. About one-half of the area under green | 
crops was occupied by turnips, which covered 30,891 acres, 
mangold coming next with 10,867 acres, while vetches occu- 
pied 8881, potatoes only 7517, and carrots 212. Horses in 
1885 numbered 34,848, of which 23,229 were used solely for 
purposes of agriculture. The number of cattle was 236,899, 
of which 110,068 were cows and heifers in milk or in calf. | 
Cattle-feeding and dairy-farming are the principal branches | 
of husbandry. Large numbers of cattle are brought from 
Devon to be grazed on the rich Somersetshire meadows. 
The district east and west of Wells, with that of Cheddar, 
is famed for the cheese of that name, and cheese is also ex- 
tensively made in other districts. Sheep, chiefly Leicesters | 
and Southdowns, are grazed, the number in 1885 being 

601,020. The number of pigs in 1885 was 111,719, and of 

poultry 414,803. In the extent of its orchards, chiefly apple 

trees, Somerset comes next among the counties of England 

to Hereford and Devon, the area in 1885 being 23,660 acres. 

The apples are principally made into cider, which is the 

common drink of the peasantry. The area under market 

gardens was 759 acres, and under nursery grounds 170 acres. 

There were 39,850 acres in 1881 under wood. 

According to the Landowners Return Somerset in 1873 
was divided among 32,765 owners, possessing 940,483 acres, | 
at an annual value of £2,705,393, 18s. ($13,148,214.35], or an 
average value all over of about £2, 17s. 6d. [$13.97] per acre. 
There were 20,370 proprietors, or about 62 per cent., who 
possessed less than one acre, and 19,246 acres were com- 

‘mon land. The following possessed over 9000 acres each: 
Viscount Portman, 24,171; Sir T. D. Acland, 16,320; Sir J. 
H. G. Smyth, 13,543; Earl of Ilchester, 13,169; G. F. Lut- 
trell, 12,732; Earl of Carnarvon, 12,732; Earl Poulett, 
10,118; A. G, Lethbridge, 9103; and Sir A, A. Hood, 9008. 

Administration and Population—Somerset comprises forty 
hundreds, two liberties (Hampton and Claverton, Mells and 
Leigh), the cities of Bath (population 51,814 in 1881) and 
Wells (4634), part (38,131) of the city of Bristol, and the. 
municipal boroughs of Bridgewater (12,007), Chard (2411), 
Glastonbury (3719), Taunton (16,614), and Yeovil (8479), 
For parliamentary purposes the county, which was formerly 
divided into East, Mid, and West Somerset, was by the Act 
of 1885 parted out in seven separate divisions—North, 
South, East, West (or Wellington), Bridgewater, Frome, and 
Wells. The borough of Frome was in 1885 merged in its 
county district. The city of Bath returns two members, 
and a portion of the East Division of Bristol is within the 
limits of the county. In addition to the boroughs the fol- 
lowing urban sanitary districts are situated within the 
county: Burnham (1904), Clevedon (4869), a rising water- 
ing-place, Frome (9377), Midsomer-Norton (4422), Radstock 
(3074), Shepton Mallet (5322), Street (2514), Wellington 
(6360), Weston-super-Mare (12,884), a favorite watering- 
place, and Wiveliscombe (1624). The county has one court 
of quarter sessions, and is divided into twenty-two petty 
and special sessional divisions. The city of Bath and the 
borough of Bridgewater have commissions of the peace and 
separate courts of quarter sessions; and the city of Wells 
and the borough of Yeovil have commissions of the peace. 
The county contains 489 civil parishes, with parts of three 
others. Ecclesiastically it corresponds closely to the dio- 
cese of Bath and Wells. From 273,577 in 1801 the popula- 
tion had increased in 1831 to 403,795, in 1851 to 443,916, in 
1871 to 463,483, and in 1881 to 469,109, of whom 220,582 
were males and 248,527 females. The number of persons 
to an acre in 1881 was 0.45 and of acres toa person 2.24, 

History.—Somerset, the land of the Sumorsetan, is one of 
the Wesi-Saxon shires which grew by gradual conquest from 
the Welsh, as opposed to the Mercian shires mapped out 
round a town and called by its name. The name may well 
enough be what it seems at first sight, as it is called in | 
Welsh Wlad-yr-haf, and in Latin ‘sometimes estiva regio. 
Anyhow the land bears the name of the folk. There has 
never been any central town or acknowledged capital, 
though Somerton bears a name cognate with the land. 
Assizes, elections, and the like have been held at different 
places at different times. There is no distinct name for the 
land earlier than the English conquest; it does not preserve 
the name of any British tribe, like the neighboring Dam- 
nonii and Durotriges. But there are abundance of remains 
both of prehistoric and of Roman times, beginning with the 
stones which have given their name to Stanton Drew and the 
great giant’s chamber at Wellow. Many of the hills are 
crowned with camps, as Cadbury, seven acres in extent, the 
remains on Hampton Down, near Bath, the fortress of 
Maesbury Castle, remarkably well preserved, the camp on 
Worlebury Hill, containing a number of hut circles, Dolbury 
camp on the Mendips, of great extent and surrounded by a 
stone ditch and rampart, and Norton Fitzwarren, near 
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Taunton. At Bath the Romans had an important city, Aqua 
Sulis, on tne line of the “ fosse” which crossed the centre of 
Somerset, skirting the eastern ridges of the Mendips by 
Shepton Mallet and Ilchester (Jchalis) to the ancient Mori- 
dunum. From Ilchester another Roman road passed to 
Durnovium (Dorchester). From Brean Down, where there 
was a Roman port, a road crossed southeastwards by the 


| Mendips and Shepton Mallet to Sorbiodunwm (Salisbury). 


The completeness of the Roman occupation is evidenced not 
only by the variety and importance of the relics which 
have been discovered, but by the wide area over which they 
are spread. That lead was wrought by the Romans in the 
Mendips is evidenced by lamine found at various places 
bearing the imperial stamp; from the remains of old pot- 
tery kilns that have been discovered it would appear that 
this industry then as now was of considerable importance ; 
the foundations of Roman villas are very common, and 
there are many remarkably fine specimens of Roman pave- 
ments. After the withdrawal of the Roman power, the 
district formed part of the British kingdom of Damnonia 
or West Wales, and it plays its part in the legends of Arthu r, 
which seem to have grown out of the history of that king- 
dom. The religious history gathers round the Isle of Avalon 
and its monastery, known in Welsh as Ynysyitrin and in 
English as Glastonbury, names of somewhat uncertain 
origin and use, and which must not be pressed too strongly. 
Wild legends connect the place with Joseph of Arimathwa 
and a crowd of saints from Ireland and elsewhere. It is 
enough to say that it undoubtedly was a religious house, 
though perhaps of no very great antiquity, before the Eng- 
lish conquest reached so far, and that it was the one great 
church (as Exeter was the one great city) which lived on 
uninterruptedly through the English conquest. That con- 
quest began in 577 with the campaign of Ceawlin, when, 
after the battle of Deorham, he took Gloucester, Cirencester, 
and Bath and advanced his frontier to the Axe. This was 
the last heathen conquest; before the second advance under 
Cenwealh the West-Saxons had become Christians. His two 
victories in 652 and 658 carried the English frontier to the 
Parret, and took in Glastonbury. The later stages are less 
clear; Centwine in 672 “ drove the Bretweales to the sea,” 
and Ine fought with the Welsh king Gerest in 710 and made 
Taunton a border fortress at some time before 722. By this 
time the conquest was complete. In the Danish wars Aelfred 
in 878 found shelter at Athelney and then went forth to his 
victory at Ethandun (Edington in Wiltshire), after which 
peace was made with the Danes at Wedmore. We hear of 
several later Danish invasions, but the Danes never made 
any settlements.. Under Edward the Confessor Somerset 
formed part of the earldom, first of Swegen and then of 
Harold. It probably submitted to the Norman Conqueror 
after the taking of Exeter in 1068, and an English revolt in 
the next year was put down, In 1088 Ichester stood a siege 
in the cause of William Rufus, and the county plays its part 
in the wars of Stephen. During the Middle Ages onward to 
the period of the civil war the historical events of Somerset 
—with the exception of the episode of Perkin Warbeck, who 
seized and abandoned Taunton in 1497—are chiefly associ- 
ated with Bristor (qg.v.). The great mass of the people, 
especially those in the towns, took the Parliament side in 
the great conflict, but from 1643 to 1645 the shire was in the 
hands of the Royalists, with the exception of Taunton, 
which held out heroically under Blake till relieved by 
Fairfax on the 11th May of the latter year, which was fol- 
lowed by other successes until the whole district was re- 
gained by the Cromwellian party. The continuance of a 
strong Puritan feeling in the district was evidenced forty 
years later by the support given to the Monmouth rebellion, 
the latest historical event of special importance connected 
with the county. 

The history of the county and its existing remains of an- 
tiquity have been largely affected by its ecclesiastical his- 
tory. First part of the single bishopric of Wessex at 
Winchester, then of that of Sherborne, the land of Sumor- 
setan became a distinct diocese in 909 with its bish 
at Wells. The seat and style of the bishop have changed 
several times, but the boundaries of the diocese have 
changed remarkably little. Nowhere except in Sussex have 
the shire and the diocese been so nearly the same thing at 
all times. The great possessions of the bishopric and of the 
abbey of Glastonbury led to a remarkable lack of castles in 
the mid part of the county, and also tended to overshadow 
all other ecclesiastical foundations. Even in the other ) 
of the county castles are not a prominent feature, 
monastic church remains perfect except those of 
its cell Dunster. To Bath the bishopstool was 
1088, and after some shiftings, including a transfer to ( 
tonbury, the double style of Bath and Wells was establis: 
the monks of Bath and the canons of Wells formir 
separate chapters for the bishop. At the dissol 
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monasteries Bath was suppressed, Wells became the sole | 


chapter, but the name of Bath was still kept in the bishop’s 
style. The monastery of Glastonbury was destroyed, as 
were most of the smaller monasteries also. Of those which 
have left any remains, Woodspring, Montacute (Cluniae), 
Cleeve (Cistercian), and Michelney are the most remarkable. 
Athelney, founded by Ailfred on the spot where he found 
shelter, has utterly perished. Montacute and Dunster fill a 
place in both ecclesiastical and military history. The castle 
of Robert of Mortain, the Conqueror’s brother, was built on 
the peaked hill (mons acutus) of Leodgaresburh, where the 
holy cross of Walthem was found. The priory arose at the 
foot. Dunster, one of the few inhabited castles in England, 
stands on a hill crowned by an English mound. Besides 


these there are also remains at Nunney and Castle Carey; | 


but castles are not a strong point in Somerset antiquities. 
In ecclesiastical architecture the two great churches of 
Wells and Glastonbury supply a great study of the devel- 
opment of the earlier Pointed style out of Romanesque. 


But the architectural strength of the county lies in its great | 


parish churches, chiefly in the Perpendicular style, of which 
they present a characteristic variety. In the same style 
among greater churches are Bath abbey, Sherborne minster 
in Dorset, and Saint Mary Redeliff at Bristol (locally in 
Somerset and till lately in the diocese), a parish church on 
the type of a minster. Of earlier work there is little Nor- 
man, and hardly any Primitive Romanesque, but there is 
a characteristic local style in some of the smaller buildings 
of the 14th century. The earlier churches were often cru- 
ciform, and sometimes with side towers. In domestic re- 
mains no district is richer; Somerset stands alongside of 
Northamptonshire owing to the abundance of good stone in 
both. Clevedon Court isa very fine inhabited manor-house 
of the 14th century, and the houses, great and small, of the 
15th, 16th, and 17th centuries are endless. Indeed, the style 
has never quite gone out, as the gable and the mullioned 
window have lingered on to this day. Barrington Court in 
the 16th century and Montacute House in the 17th are spe- 
cially fine examples, There are also some very fine barns, 
as at Glastonbury, Wells, and Pilton. 

Among the more illustrious natives of Somersetshire are 
Dunstan, Roger Bacon, John Locke, Admiral Blake, Pym, 
Bishop Ken, Fielding, Cudworth, and the poet Daniel. 

See Collinson, History of Somersetshire, 3 vols., 1791 ; Phelps, Mod- 
ern Somersetshire, 1839; Proceedings of the Somersetshire Archzxologi- 
eal and Natural History Society ; Eyton, Somerset Survey, 2 vols. , 1880 ; 
Hunt, Diocesan History of Bath and Wells, 1885; Freeman, English 
Towns and Districts, pp. 103 sq. ® 

SOMERSET, Epwarp Srymovur, Duke or (ce, 
1500-1552), eldest brother of Jane Seymour, Henry 
VIIL.’s third wife, was created earl of Hertford in 
1537, on the birth of his nephew, afterwards Edward 
VI. In 1544 he commanded in the war with Scotland, 
and sacked Edinburgh. Next year he again com- 
manded against the Scots; and he was employed by 
Henry in many important negotiations throughout the 
latter part of his reign. On the accession of Edward 

I. he was made protector by the council, and was 
soon afterwards created duke of Somerset. . He at 
once made use of his power to encourage the extreme 

formers, and a general destruction of ecclesiastical 
works of art was the result. In September, 1547, 
finding the Scots unwilling to listen to his proposals for 
a marriage between Edward and Mary Stuart, he 
marched an army into Scotland and won the battle of 
Pinkie Cleugh,—a worthless victory, which only threw 
Scotland into the arms of France. War with that 
country followed, and the result was the loss of Bou- 
logne. Equally disastrous was the protector’s domes- 
tic policy. He was animated by a dislike of arbitrary 
government, and by a desire to improve the condition 
of the poor, but was at the same time a slave to his 
own ambition. He pushed on the Protestant Reforma- 
on with inconsiderate speed, repealed the Treason 
s of Henry VIIL.’s reign, and issued a commission 
) inquire into agricultural distress. The agitation into 
ich these measures threw the country produced in- 
rections in the west and east, which were with some 
sulty suppressed. Irritated by his arrogance, rash- 
and incapacity, the council, in October, 1549, 
xd against him, deprived him of the protectorate, 
fined him in the Tower. Relesaod in 1550, he 
ed much of his influence through the misgov- 
nt of his successors, and contemplated a return 
Vou, XXII.—1114 


to power at their expense. His plans being discovered, 
he was tried on a charge of felony, and executed on 


| January 22, 1552. His Peper was immense, and 


in some respects deserved ; but he aspired to a tyranny, 
and had he retained or recovered power he would have 


| gone far towards ruining the nation. 


Authorities.—Holinshed’s Chronicle; Calendars of State Pa- 
pers for the Reign of Edward VI; Strype’s Memorials; Froude’s 
History of England. 


SOMERSET, Roserr Carr, Earu or (ec. 1590- 
1645), came of a good Scottish family, the Kers of 
Ferniehurst. The date of his birth seems uncertain, 
but he was a lad when James I. ascended the English 
throne. When this event occurred Carr gave up the 
some te which he had hitherto occupied as page at the 
Scottish court, and sought for a time to make his for- 
tune in France. Returning to England he entered the 
service of Lord Hay, and soon attracted the attention 
of the king. Entirely devoid of all higher qualities, 
Carr was endowed with good looks, excellent spirits, 
and considerable personal accomplishments. ‘These 
advantages were sufficient for James, who knighted 
the young man and at once took him into favor. In 
1607 an opportunity enabled the king to confer upon 
him a more substantial mark of his affection. Sir W. 
Raleigh had through his attainder forfeited his life- 
interest in the manor of Sherborne, but he had pre- 
viously executed a conveyance by which the property 
was to pass on his death to his eldest son. This docu- 
ment was, unfortunately, rendered worthless by a flaw 
which gave the king eventual possession of the prop- 
erty. Acting on Salisbury’s suggestion, James resolved 
to confer the manor on Carr. The case was argued at 
law, and judgment was in 1609 given for the crown. 
Lady Raleigh received some compensation, apparently 
inadequate, and Carr at once entered on possession. 
His influence was already such that in 1610 he per- 
suaded the king to dissolve the parliament, which had 
shown signs of attacking the Scottish favorites. Next 
year Carr was made an English peer, and took his seat 
in the House of Lords as Viscount Rochester. Shortly 
afterwards he became a privy councillor, and in the 
autumn of 1613 he was created earl of Somerset. In 
1614 he became lord chamberlain. 

He was now at the zenith of his power, but the 
event had already occurred which was to prove his ruin. 
Before 1609, while still only Sir Robert Carr, he had 
commenced an intrigue with Lady Hssex. In 1613 
that lady set about procuring a divorce from her hus- 
band, with the object of afterwards marrying Carr. 
James favored the cause of Lady Essex; the court 
pronounced a decree of divorce; and in December, 
1613, she married the earl of Somerset. Ten days be- 
fore the court gave judgment, Sir Thomas Overbury, 
who apparently knew facts concerning Lady Hssex 
which would have been fatal to her success, was poi- 
soned in the Tower. No idea seems to have been en- 
tertained at the time that Lady Essex and her future 
husband were implicated. For two years more Som- 
erset continued to exercise a paramount influence over 
James, and it was not till 1615 that his arrogant be- 
havior began to alienate the king. His fall was due, 
however, not to the loss of the king’s favor nor to the 
combination at court against him, but to the discovery 
of the circumstances of Overbury’s death. In July, 
1615, Somerset obtained a full pardon from the king 
for all offences which he might have committed. Soon 
afterwards the truth about the murder came out. Coke 
and Bacon were set to unravel the plot. After four 
of the principal agents had been convicted and pun- 
ished, the earl and countess were brought to trial. 
The latter confessed, and of her guilt there can be no 
doubt. Somerset's share is far more difficult to dis- 
cover, and probably will never be fully known. The 
evidence against him rested on mere presumption, and 
he consistently declared himself innocent. Probabili- 
ties are on the whole in favor of the hypothesis that 
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he was not more than an accessory after the fact. 
James let matters take their course, and both earl and 
countess were found guilty. The sentence was not 
carried into effect against either culprit. The countess 
was pardoned immediately. ‘The earl appears to have 
refused to buy forgiveness by concessions, and it was 
not till 1624 that he obtained his pardon. Thence- 
forward he disappears from public view. He died, 
without heirs, in 1645. 


Authorities.—State Trials ; Carew Letters ; Life and Letters 
of Bacon, ed. Spedding; Spedding, Studies in English His- 
tory; Gardiner, History of England. 


SOMERVILLE, previous to its recent incorpora- 
tion with Boston a city of the United States, in Mid- 
dlesex county, Massachusetts, lying on Mystic river, 
2 miles northwest of the Boston state-house. It was 
named in honor of Richard Somers, a naval officer, 
and was incorporated as a city in 1872. The popula- 
tion was 24,933 in 1881. Glass-works, bottle-works, 
flour-mills, a bleachery, and a brass-tubing factory are 
among the industrial establishments. 

SOMERVILLE, Mary (1780-1872), scientific wri- 
ter, was the daughter of Admiral Sir William George 
Fairfax, and was born 26th December, 1780, in the 
manse of Jedburgh, the house of her mother’s sister, 
wife of Dr. Thomas Somerville, author of My Own 
Life and Times, whose son was her second husband. 
She received a rather desultory education, and mas- 
tered algebra and Euclid in secret after she had left 
school, and without any extraneous help. In 1804 she 
married her cousin Captain Samuel Greig, who died 
in 1806; and in 1812 she married another cousin, Dr. 
William Somerville, inspector of the army medical 
board, who encouraged and greatly aided her in the 
study of the physical sciences. After her marriage 
she made the acquaintance on the Continent and in 
London of the most eminent scientific men of the time, 
among whom her talents had attracted attention be- 
fore she had acquired general fame, Laplace paying 
her the compliment of stating that she was the only 
woman who understood his works. Having been re- 

uested by Lord Brougham to translate for the Society 
or the Diffusion of Useful Knowledge the Mécanique 
Céleste of Laplace, she greatly popularized its form, 
and its publication in 1831 under the title of The Me- 
chanism of the Heavens at once made her famous. 
She was elected an honorary member of the Royal 
Astronomical Society, and her bust by Chantrey was 

laced in the hall of the Royal Society of London. 
He other works are the Connection of the Physical 
Sciences (1834), Physical Geography (1848), and Mo- 
lecular and Microscopic Science (1869). uch of the 
popularity of her writings is due to their clear and 
crisp style, and the underlying enthusiasm for her sub- 
ject which pervades them. In 1835 she received a 
pension of £300 from Government. She died at Na- 
ples, 28th November, 1872. In the following year there 
appeared her Personal Recollections, consisting of 
reminiscences written during her old age, and of great 
interest both for what they reveal of her own charac- 
ter and life and the glimpses they afford of the literary 
and scientific society of bygone times. 

SOMME, a department of northern France, formed 
in 1790 of a large part of the province of Picardy (com- 

rising Vermandois, Santerre, Amiénois, Ponthieu, 
a iesert and Marquenterre) and a small portion of Ar- 
tois. It is icamitel on the N. by Pas-de-Calais and 
Nord, E. by Aisne, 8S. by Oise, and S.W. by Seine- 
Inférieure, and its sea-coast extends 28 miles along the 
English Channel. Two streams flowing into the Chan- 
nel—the Authie on the north and the Bresle on the 
southwest—bound it in these directions. The surface 
consists of great rolling plains, generally well-cultivated 
and very fertile. The highest point, hardly 700 feet 
above the sea, lies in the southwest, not far from Au- 
male. From the mouth of the Authie to the Bay of 
Somme the coast is lined with a belt of sand-dunes 
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}about 2 miles broad, behind which is the Marquen- 
terre, a tract of 50,000 acres reclaimed from the sea by 
/ means of dykes and traversed by drainage canals, The 
Bay of the Somme, obstructed by dangerous sand- 
| banks, but containing the three ports of Crotoy in the 
north, St. Valery in the south, and Hourdel in the 
_ southwest, has also been considerably encroached upon 
by the same methods. Next come the shingle banks, 
behind which the low fields of Cayeux (25,000 acres) 
have been reclaimed ; and then at the hamlet of Ault 
commence the chalk cliffs, which continue onwards 
into Normandy. The river Somme traverses the de- 
partment from southeast to northwest for a distance 
of 125 miles, through a marshy valley abounding in 
peat. Commanded by Ham, Péronne, Amiens, and 
Abbeville, this valley forms a northern line of defence 
for Paris. Apart from the water-power it supplies, 
the Somme is of great commercial value, being accom- 
panied by a canal all the way from its source where- 
ever it is not itself navigable. From Abbeville to St. 
Valery its lower course forms a maritime canal 165 feet 
wide, 13 feet deep,and 8 to 9 miles long, capable of bear- 
ing at high tide vessels of 300 tons burden. From St. 
Valery to the open sea the channel is bounded on the 
south by a towing-path embankment 2 miles long, and 
on the north by a dyke, capable of being laid under 
water, 1 mile long, and there the current hollows out 
a very variable bed accessible at certain tides for ves- 
sels of 500 tons. The most important affluents of the 
Somme—the Ancre from the northeast by way of 
Albert and Corbie, the Avre from the southeast by 
Roye, and the Selle from the south by Conty—join the 
main stream at Amiens. The Authie and the Bresle 
are respectively 65 and 45 miles long. The latter ends 
in a maritime canal about 14 feet deep between Eu and 
Treport. The mean temperature is lower than that of 
Paris (49° Fahr. at Abbeville). Rain falls on 175 days 
per annum (33 inches at Abbeville). 


Of the total area of 1,522,520 acres, 1,178,184 acres are 
under tillage, 68,844 are under meadows and pasture land, 
133,837 are occupied hy wood, while 30,514 acres are heaths 
or uncultivated tracts. In 1881 the live stock included 78,- 
069 horses, 940 mules, 6125 asses, 140,512 cattle, 449,675 
sheep (wool-clip 1117 tons), 82,755 pigs, 21,726 goats; there 
were also 27,902 hives (116 tons of honey and 36 of wax). 
The department, especially in the northeast, is one of the 
best-cultivated in France. Beetroot for sugar is the staple 


crop of the Péronne arrondissement; cereals, fodder, oil 
plants (especially the poppy), hemp, and potatoes are grown 
throughout the department, the latter more largely on the 
seaboard. No wine is grown, but the cider harvest of 1883 
amounted to 8,904,100 gallons, and beer is a common beyer- 
age. In 1884 there were grown 7,072,106 bushels of wheat, 
1,810,437 of meslin, 1,008,932 of rye, 1,789,089 of barley, 4207 
of buckwheat, 11,197,392 of oats, 4,930,067 of potatoes, 1,161,- 
665 tons of beetroot for sugar, and 208,686 tons of beetroot 
for fodder, 40 tons of hops, 242 tons of hempseed, 651 tons 
of hemp fibre, 1123 tons of flax, 5245 tons of colza seed, and 
240,311 tons of fodder. Peat-cutting (84,335 tons in 1882) 
gives employment to 2640 hands, the best qualities and the 
deepest workings being in the valley of the Somme, between 
Amiens and Abbeville. The peat of inferior quality is 
burned on the spot and the ashes used as manure. Textile 
industries employ 36,000 hands. The linen and hemp 
manufacture is carried on in dressing establishments and 
spinning and weaving factories with 50,000 spindles, 2250 
power-looms, and 4000 hand-looms, and the manufactures 
comprise canvas for packing and sail-making, and linen 
(including damask). Cotton is spun by 72,800 spindles, and 
woven by 745 power-looms and 5000 hand-looms. Moleskins 
and velvets for upholstery and other purposes are among 
the articles manufactured. Wool is wrought in 44 estab- 
lishments with 124,000 spindles, 120 power-looms, and 400 
hand-looms, producing yarns of all kinds, “Scotch cash- 
meres,” “ China satins,” serges, merinos, repps, poplins, etc. 
Tulles, embroidery, laces, ribbons, plush, carpets, cotto 
and woollen hose are also manufactured. The last in 
employs half the population of Santerre. About 640) 
men are engaged in the iron and copper industries, stea 
engine and boiler making, and the production of spinnin 
mill machinery, railway plant, and umbrella frame 
arrondissement of Abbeville is the centre of a ) 
manufacture, employing from 4000 to 5000 workmen. There 
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are also chemical factories, bleacheries, tanneries, paper- 
mills (470 hands, product 6108 tons in 1881), saw-mills, and 
soap and candle works. Beetroot sugar is manufactured in 
66 establishments (5090 horse-power and 6450 workmen). In 
1881 53,177 tons of sugar were produced and 2,247,146 gal- 
lons of spirit distilled from the molasses and the beet. The 
total number of hands employed in the industries of the 
department is 64,000, and the total horse-power 13,181. 
Thirty-seven decked boats with 400 hands are engaged in 
the deep-sea fisheries, in the coast fishery 132 small boats 
with 300 hands. Cereals, horses of the Boulogne or Norman 
breed, cattle, hemp and linen, and the manufactured goods 
are the exports of the department. Vegetables and other 
food-stuffs are sent to England, and shingle for the manu- 
facture of earthenware. Besides the raw materials for the 
manufacturing industries, wines, timber, dye-stuffs, and 
coal (727,783 tons in 1882) are imported. There are 385 | 
miles of national and 5033 miles of local roads, 119 miles of | 
navigable river or canal, and 379 miles of railway. Admin- | 
istratively the department comprises 5 arrondissements 
(Amiens, Abbeville, Doullens, Montdidier, and Péronne), 41 
cantons, and 836 communes. The population in 1881 was 
550,837. The department constitutes the diocese of Amiens, 
which city (population in 1881, 67,874) is also the seat of a 
court of appeal and the headquarters of the 2d corps 
d’armée, in which the department is included. 
SOMMERFELD, an industrial town of Prussia, in 
the province of Brandenburg, lies on the Lubis, 40 
miles to the southeast of Frankfort-on-the-Oder. Its 
manufactures of woollen cloth are important,—the an- 
nual value of the goods produced being upwards of 
half a million sterling ; and it also contains finishing 
and dye works, an iron foundry, boiler works, etc. The | 
population in 1885 was 11,364, almost all Protestants. | 
OMNABULISM. See SLEEP, supra, p. 167. 
SOMNATH, an ancient but decayed city of penin- 
sular Guzerat, India, with a population in 1881 of 
6644, mostly Mohammedans, is situated on a bay of 
the Arabian Sea, in 20°53’ N. lat. and 70° 24” EB. long. 
The port, which is called Verawal, is distinct from the 
city Od (Deva-Pattan, Somnath-Pattan, or Prab- 
has). The latter occupies a prominence on the south 
side of the bay, is surrounded by massive fortifications, 
and retains in its ruins and numerous tombs many 
traces of its former greatness as a commercial port. 
But the city was most famous for the temple just out- 
side its frais in which stood the great idol or rather 
columnar emblem of Mahadeo called Somnath (Moon’s 
lord), which was destroyed by Mahmud of Ghazni; 
see the details in vol. xv. p. 289. For the so-called 
‘gates of Somnath,’’ now at Agra, see GHAZNI, vol. 
x. p. 501. The temple was again plundered by Alé 
el-Din in 1300, and appears to have been converted 
into a mosque. See Yule’s edition of Marco Polo, vol. 


ii. p. 389 sq. 

SONDERSHAUSEN . See ScnowarzBura-Son- 
DERSHAUSEN. 

SONNET (Ital. Sonetto, dim. of Suono, Fr. Son- 
net). The sonnet in the literature of modern Europe is 
a brief poetic form of fourteen rhymed verses, ranged 
according to prescription. It does not, however, belong 
to what has been called, properly perhaps, under Ron- 
DEAU (q.v.), the poetry of ingenuity. Although in a lan- 

like the English it does no doubt require con- 
siderable ingenuity to construct a satisfactory sonnet 
of octave and sestet running upon four rhymes, this 
ingenuity is only a means to an end, the end being 
rly that a single wave of emotion, when emotion | 

is either too deeply charged with thought, or too much 
adulterated with fancy, to pass spontaneously into the 
movements of pure lyric, shall be embodied in a single 
metrical flow and return. Whether any given sonnet 
be composed like that of Pier delle Mrs (of two 
mq ins with rhymes running a, b, a, b, a, b, a, b, 
and of two tercets with rhymes running e, d, e, ¢, 
d, e), or whether the verses be arranged (on the au- 
of Shakespeare and a ep in three qua- 

is of alternate rhymes clinched by a couplet, or, as 


| 
| 
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the sonnet as a metrical form lies in the number and 
arrangements of the verses being prescribed, and dis- 
tinctly recognizable as being prescribed. That the 
ra tomy to select for the rendering of single phases of 
| feeling or reflection a certain recognized form is born 
of a natural and universal instinct is perhaps evidenced 
by the fact that even when a metrical arrangement 
‘discloses no structural law demanding a prescriptive 
number and arrangement of verses, the poet. will 
nevertheless, in certain moods, choose to restrict him- 
self to a prescribed number and arrangement, as in the 
eases of the Italian stornello, the Welsh triban, and 
the beautiful rhymeless short ode of Japanese poetry, 
for the knowledge of which we are indebted to Mr. 
Chamberlain. And perhaps, if space permitted us to 
probe the matter deeply, we should find that the recog- 
nized prescription of form gives a sense of oneness 
that nothing else save the refrain can give to a poem 
which, being at once too long for a stanza in a series 
and too short to have the self-sustaining power of the 
more extended kinds of poetic art, suffers by suggest- 
ing to the ear asense of the fragmentary and the in- 
choate. It is not then merely the number of the 
verses, it is also their arrangement as to rhymes,—an 
arrangement leading the ear to expect a prescribed 
sequence and then satisfying that expectation,—which 
entitles a form of fourteen verses to be called a 
sonnet. 

Hence the so-called irregular sonnets of 8S. T. Cole- 
ridge, which lead the ear of the reader to expect the 
pleasure of a prescribed arrangement when what 
they have to offer is a pleasure of an exactly opposite 
kind—the pleasure of an absolute freedom from pre- 
scribed arrangement—are unsatisfactory, while (as the 
present writer has often pointed out) the same poet’s 
fourteen-line poem, ‘‘ Work without Hope,” in which 
the reader expects and gets freedom from prescrip- 
tion, is entirely satisfactory. This same little poem of 
Coleridge’s also affords an excellent illustration of 
another point in connection with the sonnet. If we 
trace the history and thé development of the sonnet from 
Pier delle Vigne to Rossetti we shall find that the poet’s 
quest from the very first has been to write a poem in 
fourteen verses so arranged that they should, better 
than any other number and arrangement of verses, 
produce a certain melodie effect upon the ear, and an 
effect, moreover that should bear iteration and reite- 
ration in other poems similarly constructed. Now if 
we ask ourselves whether, beautiful as is this poem, 
‘* Work without Hope,’’ taken asasingle and original 
metrical arrangement, we should get out of a series of 

oems modelled line for line upon it that pleasure of 
iteration which we get out of aseries of Petrarchan 
sonnets, we shall easily see why the regular sonnet of 
octave and sestet on the one hand, and what is called 
the Shakespearean sonnet on the other, have survived 
all other competing forms. 

In modern Europe the sonnet has always had a pe- 
culiar fascination for poets of the first class—poets, 
that is, in whom what we have called poetic energ 
(see Porrry) and plastic power are equally combined. 
It would seem that the very fact that the sonnet is a 
recognized structure suggestive of mere art—sugges- 
tive in some measure, indeed, of what Schiller would 
call *‘ sport’’ in art—has drawn some of the most pas- 
sionate poets in the world to the sonnet as the medium 
of their sincerest utterances. Without being coldly 
artificial, like the rondeau, the sestina, the ballade, 
the villanelle, etc., the sonnet is yet so artistic in struc- 
ture, its form is so universally known, recognized, and 
adopted as being artistic, that the too fervid spontan- 
eity and reality of the poet's emotion may be in a 
certain degree veiled, and the poet can whisper, as 
from behind a mask, those deepest secrets of the heart 
which could otherwise only find expression in purely 
dramatic forms. 


sonnet of Petrarch, in an octave of two rhymes 
a sestet of either two or three rhymes,—in each 
peculiar pleasure which the ear derives from 


phe 


That the sonnet was invented, not in Provence as 


| French critics pretend, but in Italy in the 13th century, 
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is pretty clear, but by whom is still perhaps an open 
question. Mr. 8..Waddington (Sonnets of Living 

Vriters) and several other contemporary erities attrib- 
ute to Fra Guittone the honor of cr invented the 
form. But Mr. J. A. Symonds has reminded us that 
the sonnet beginning Perd ch’ amore, attributed to 
Pier delle Vigne, secretary of state in the Sicilian 
court of Frederick, has claims which no student of 
early Italian poetry can ignore. 

Asregards Boghah sonnets, whether the Petrarchan 
and the Shakespearean are really the best of all pos- 
sible forms we need not inquire. But, inasmuch as 
they have become so vital and so dominant over other 
sonnet forms that whenever we begin to read the first 
verse of an English sonnet we expect to find one or 
other of these recognized rhyme-arrangements, any de- 
parture from these two arrangements, even though the 
result be such a magnificent poem as Shelley’s ‘‘ Ozy- 
mandias,’’ disappoints the expectation, baffles the ear, 
and brings with it that sense of the fragmentary and 
the inchoate to which we have before alluded. If, 
however, some writer should arise with sufficient origi- 
nality of metrical endowment and sufficient poetic 
power to do what Keats, ina famous experiment of his 
tried to do and failed,—impress the public ear with a 
new sonnet structure, impress the public ear so power- 
fully that a new kind of expectance is created the mo- 
ment the first verse of a sonnet is recited,—then there 
will be three kinds of English sonnets instead of 
two. 

With regard to the Petrarchan sonnet, all critics are 
perhaps now agreed that, while the form of the octave 
is invariable, the form of the sestet is absolutely free, 
save that the emotions should govern the arrangement 
of the verses. But as regards the division between 
octave and sestet, Mr. Mark Pattison says, with great 
boldness, but perhaps with truth, that by blending 
octave with sestet Milton missed the very object and 
end of the Petrarchan scheme. Another critic, how- 
ever, Mr. Hall Caine, in his preface to Sonnets of Three 
Centuries, contends that by making ‘‘ octave flow into 
sestet without break of music or thought’’ Milton con- 
sciously or unconsciously invented a new form of son- 
net ; that is to say, Milton, in his use of the Petrar- 
chan octave and sestet for the embodiment of intellec- 
tual substance incapable of that partial disintegration 
which Petrarch himself always or mostly sought, in- 
vented a species of sonnet which is English in impetus, 
but Italian, or partially Italian, in structure. ence 
this eritic like Mr. William Sharp (Sonnets of this 
Century), divides all English sonnets into four 
groups: (1) sonnets of Shakespearean structure; (2) 
sonnets of octave and sestet of Miltonic structure ; (3) 
sonnets of contemporary structure, 7.e., all sonnets on 
the Petrarchan model in which the metrical and intel- 
lectual ‘‘ wave of flow and ebb”’ (as originally formu- 
lated by the present writer in a sonnet on the sonnet, 
which has appeared in most of the recent anthologies) 
is strictly observed, and in which, while the rhyme- 
arrangement of the octave is invariable, that of the 
sestet is free; (4) sonnets of miscellaneous structure. 

With regard to what is called the contemporary 
form,—a Petrarchan arrangement with the sestet 
divided very sharply from the oetave,—the crowning 
difficulty and the crowning triumph of the sonnet 
writer has always been to so handle the rhythm of the 
prescribed structure as to make it seem in each indi- 
vidual sonnet the inevitable and natural rhythm de- 
manded by the emotion which gives the individual 
sonnet birth, and this can perhaps only be achieved 
when the richness and apparent complexity of the 
rhyme-arrangement is balanced by that perfect lucidity 
and simplicity of syntax which is the special quest of 
the ‘“‘ sonnet of flow and ebb.”’ 

The wave theory has found acceptance with most 
recent students of the sonnet, such as Rossetti and the 
late Mark Pattison, Mr. J. A. Symonds, Mr. Hall 
Caine, and Mr. William Sharp. Mr. Symonds, indeed, 
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seems to hint that the very name given by the Italians 
to the two tercets, the volta or turn, indicates the 
metrical meaning of the form. ‘‘ The striking meta- 
phorical symbol,” says he, ‘‘ drawn from the obserya- 
tion of the swelling and declining wave can even in 
some examples be applied to sonnets on the Shake- 
— model; for, as a wave may fall gradually or 
abruptly, so the sonnet may sink with stately volume 
or with precipitate subsidence to its close. Rossetti 
furnishes incomparable examples of the former and 
more desirable conclusion ; Syandd Dobell, in Home in 
War Time, yields an extreme specimen of the latter,’’ 

And row as to the Shakespearean sonnet. Some 
very acute critics have spoken as if this form were 
merely a lawless succession of three quatrains clinched 
by a couplet, and as if the number of the quatrains 
might just as well have been two or four as the present 
prescribed number of three. If this were so, it would 
unquestionably be a serious impeachmént of the 
Shakespearean sonnet, for save in the poetry of in- 
genuity no metric arrangement is otherwise than bad 
unless it be the result of a deep metrical necessity. 

If the prescriptive arrangement of three quatrains 
clinched by a couplet is not a metrical necessity, if it is 
not demanded in order to prevent the couplet from 
losing its power, such an arrangement is idle and worse 
than idle; just as, in the case of the Petrarchan son- 
net, if it can be shown that the solid unity of the out- 
flowing wave can be maintained as completely upon 
three rhymes as upon two, then the restriction of the 
octave to two rhymes is simple pedantry. But he who 
would test the metrical necessity of the arrangement 
in the Shakespearean sonnet has only to make the ex- 
periment of writing a poem of two quatrains with a 
couplet, and then another poem of four quatrains with 
a couplet, in order to see how inevitable is the metri- 
cal necessity of the Shakespearean number and arrange- 
ment for the achievement of the metrical effect which 
Shakespeare, Drayton, and others sought. While in 
the poem of two quatrains the expected couplet has 
the sharp epigrammatic effect of the couplet in ordi- 
nary stanzas (such as that of oftava rima, and as that 
of the Venus and Adonis stanza}, destroying that pen- 
sive sweetness which is the characteristic of the 
Shakespearean sonnet, the poem of four quatrains is 
just sufficiently long for the expected pleasure of the 
couplet to be dispersed and wasted. . 

he quest of the Shakespearean sonnet is not, like 
that of the sonnet of octave and sestet, sonority, and 
so to speak, metrical counterpoint, but sweetness ; and 
the sweetest of all possible arrangements in English 
versification is a succession of decasyllabic quatrains in 
alternate rhymes knit together and clinched by a 
couplet—a couplet coming not so far from the initial 
verse as to lose its binding power, and yet not so near 
the initial verse that the ring of epigram disturbs the 
‘* linked sweetness long drawn out’ of this movement, 
but sufficiently ‘near to shed its influence over the 
poem back to the initial verse. A chief part of the 
pleasure of the Shakespearean sonnet is the expect- 
ance of the climacteric rest of the couplet at the end 
(just as a chief part of the pleasure of the sonnet of 
octave and sestet is the expectance of the answering 
ebb of the sestet when the ete of the octave has been 
reached); and this expectance is gratified too early if 
it comes after two quatrains, while, if it comes after a 
greater number of quatrains than three, it is dispersed 
and wasted altogether. ’ 

The French sonnet has a regular Petrarchan octave 
with a sestet of three rhymes beginning with a couplet. 
The Spanish sonnet is also based on the pure Italian 
type, and is extremely graceful and aity. Th 
may be said of the Portuguese sonnet—a form 
the illustrious Cameons hes left nearly three _ 
exam 
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SOPHIA DOROTHEA (1666-1 20), he tang 


hter 
and heiress of Duke George William ick- 
Liineburg-Celle, was born on September 15, 1666. On 
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November 21, 1682, she was married to Prince George | 


Louis of Hanover, afterwards George I. of England, 
to whom she bore in 1683 a son, afterwards King 


George II., and in 1687 a daughter, Sophia Dorothea, | 
afterwards the wife of Frederick William I. of Prussia | 


and the mother of Frederick the Great. For her illicit 

relations with Count Philip Christopl 
mark (see vol. x. p. 378) Sophia D 
yorced from her husband the elector in December, 
1694, and the remainder of her life was spent in a 
dignified captivity under a military guard at her an- 
cestral seat of Ahlden. She died on November 13, 
1726. Her correspondence with Kénigsmark was dis- 
covered at Lund by Prof. Palmblad, and published by 
him in 1847; see also the Count von Schulenburg’s 
Herzogin von Ahlden (Leipsic, 1852). 

SOPHISTS. Sophist, or ‘‘ man of wisdom,’’ was 
the name given by the Greeks about the middle of the 
5th century B.0. to certain teachers of a superior grade 
who, distinguishing themselves from philosophers on 
the one hand and from artists and craftsmen on the 
other, claimed to prepare their pupils, not for any 
ticular study or profession, but for civic life. 
nearly a hundred years the sophists held almost a 
monopoly of general or liberal education. Yet, within 
the limits of the profession, there was considerable 
diversity both of theory and of practice. Four princi- 
pal varieties are distinguishable, and may be described 
as the sophistries of culture, of rhetoric, of politics, 
and of eristic or disputation. Hach of these predom- 

inated in its turn, though not to the exclusion of 
others, the sophistry of culture beginning about 447, 
and leading to the sophistry of eristic, and the sophis- 
try of rlretoric taking root in central Greece about 427, 
and merging in the sophistry of politics. Further, 
since Socrates and the Socratics were educators, they 
too might be, and in general were, regarded as 
sophists ; but, as they conceived truth—so far as truth 
was attainable—rather than success in life, in the law 
court, in the assembly, or in debate, to be the right 
end of intellectual effort, they were at variance with 
their rivals, and are commonly ranked by historians, 
not with the sophists. who confessedly despaired’ of 
knowledge, but with the philosophers, who, however 
unayailingly, continued to seek it. With the estab- 
lishment of the great philosophical schools—first, of 
- the Academy, next of the Lyceum—the philosophers 
took the place of the sophists as the educators of 


_ The sophistical movement was then primarily an 
attempt to provide a general or liberal education 
_ which should supplement the customary instruction in 
reading, writing, gymnastic and music. But, as the 
_ sophists of the first period chose for their instruments 
rrammar, style, literature and oratory, while those of 
the second and third developments were professed 
etoricians, sophistry exercised an important influ- 
ence upon literature. Then again, as the movement, 
taking its rise in the philosophical agnosticism which 
j out of the early physical systems, was itself per- 
By skeptical, sophistry may be regarded as an 
rlude in the history of philesophy. Finally, the 
ractice of rhetoric and eristic, which presently became 
prominent in sophistical teaching, had, or at any rate 
eemed to have, a mischievous effect upon conduct ; 
the charge of seeking, whether in exposition or in 
te, not truth but vietory—which charge was im- 
ssively urged against the sophists by Plato—grew 
an accusation of holding and teaching immoral 
ial doctrines, and in our own day has been 
he subject of eager controversy. In the present ar- 
icle the matters above indicated will be. dealt with 
the following heads: (1) the genesis and devel- 
nt of sophistry ; (2) the relations of sophistry to 
ion, literature and philosophy (3) the theory of 


nesis and Development of Sophistry.—Soph- 
out of acrisis in philosophy. The earlier 
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Ionian physicists—Thales, Anaximander, and Anaxi- 
menes—in their attempts to trace the multiplicity of 
things to a single material element, had been troubled 
by no misgivings about the possibility of knowledge. 
But, when Heraclitus, to the assumption of fire as the 
single material cause added the doctrine that all things 
are in perpetual flux, he found himself obliged to ad- 
mit that things cannot be known. Thus, though, in 
so far as he asserted his fundamental doctrine without 
doubt or qualification, he was a dogmatist, in all else 
he was a skeptic. Again, the Eleatic Parmenides, 
deriving from the theologian Xenophanes the distine- 
| tion between émor/uy and dofa, conceived that, whilst 
the One exists, and is the object of knowledge the 
Multiplicity of things becomes, and is the object of 
'opinion ; but, when his successor Zeno provided the 
_system with a logic, the consistent application of that 
| logic resolved the fundamental doctrine into the single 
proposition ‘‘ One is One,”’ or, more exactly, into the 
single identity ‘‘One One.’’ Thus Eleaticism, though 
professedly dogmatic, was inconsistent in its theory of 
| the One and its attributes, and openly skeptical in re- 
gard to the worldof nature. Lastly, the philosophers 
of the second physical succession—Kmpedocles and 
Anaxagoras—not directly attacking the great mystery 
of the One and the Many, but in virtue of a scientific 
instinct approaching it through the investigation of 
phenomena, were brought by their study of sensation 
to perceive and to proclaim the inadequacy of the 
organs of sense. Thus they too, despite their air of 
dogmatism, were in effect skeptics. In short, from 
different. standpoints, the three philosophical succes- 
sions had devised systems which were in reality skep- 
tical, though they had none of them recognized the 
skeptical inference. 
owards the middle of the 5th century, however, 
Protagoras of Abdera, taking account of the teachin 
of the first, and possibly of the second, of the physical 
successions, and Gorgias of Leontini, starting from 
the teaching of the metaphysical succession of Elea, 
drew that skeptical inference from which the philoso- 
phers had shrunk. _ If, argued Protagoras in a treatise 
entitled Truth, all things are in flux, so that sensation 
is subjective, it follows that ‘‘ Man is the measure of 
all things, of what is, that it is, and of what is not, 
that it is not’’; in other words, there is no such thing 
as objective truth. Similarly, Gorgias, ina work On 
Nature, or on the Nonent, maintained (a) that nothin 
is, (b) that, if anything is, it cannot be known, (3) 
that if anything is and can be known, it cannot be ex- 
ressed in speech; and the summaries which have 
en preserved by Sextus Empirieus (Adv. Math., vii. 
65-87) and by the author of the De Melisso, ete. (ce. 5, 
6), show that, in defending these propositions, Gorgias 
availed himself of the arguments which Zeno had used 
to diseredit the popular belief in the existence of the 
Many ; in other words, that Gorgias turned the de- 
structive logic of Zeno against the constructive ontology 
of Parmenides, thereby not only reducing Eleaticism 
to nothingness, but also, until such time as a better 
logic than that of Zeno should be provided, precluding 
A shiceeahiast inquiry whatsoever. Thus, whereas 
the representatives of the three successions had con- 
tinued to regard themselves as philosophers or seekers 
after truth, Protagoras and Gorgias, plainly acknowl- 
edging their defeat, withdrew from the ungrateful 
struggle. Li Asegsy 
Meagre as were the results which the earlier thinkers 
had obtained, the extinction of philosophy just at the 
time when the liberal arts became more technical, and 
consequently less available as employments of leisure, 
threatened to leave a blank in Hellenic life. Accord- 
ingly Protagoras, while with the one hand he put away 
philosophy, with the other offered a substitute, Em- 
nhssising the function of the teacher, which with the 
philosophers had been subordinate, and proclaiming 
the right end of intellectual endeavor to be, not 


‘truth’? (aA7j@eca) or ‘ wisdom’’ (co¢ia), which was 
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unattainable, but ‘‘ virtue’’ or “ excellence ”’ (apery), 
he sought to communicate, not a theory of the uni- 
verse, but an aptitude for civic life. “‘‘The lesson 
which I have to teach,”’ Plato makes him say (Prot., 
318 KE), ‘is prudence or good counsel, both in respect 
of domestic matters, that the man may manage his 
household aright, and in respect of public affairs, that 
he may be thoroughly qualified to take part, both by 
deed and by word in the business of the state. 
other words, I profess to make men good citizens.” 
As instruments of education Protagoras used grammar, 
style, poetry, and oratory. Thus, whereas hitherto the 
young Greek, having completed his elementary train- 
jing in the schools of the ypauparcoric, the xdapioric 
and the acdorpi8n¢, was left to prepare himself for his 
life’s work as best he might, by philosophical specula- 
tion, by artistic practice, or otherwise, one who passed 
from the elementary schools to the lecture-room of 
Protagoras received from him a “higher education.’’ 
The programme was exclusively literary, but for the 
moment it enabled Protagoras to satisfy the demand 
which he had discovered and evoked. Wherever he 
went his lecture-room was crowded with admirin 
pups, whose homage filled his purse and a hitioed 

1s reputation. 

After Protagoras the most prominent of the literar 
sophists was Prodicus of Ceos. Hstablishing himsel 
at Athens, he taught ‘‘virtue” or ‘‘excellence,’’ in 
the sense attached to the word by Protagoras, partly 
by means of literary subjects, partly in discourses upon 
practical ethics. Tt is plain that Prodicus was an 
affected pedant. Yet his simple conventional morality 
found favor, and Plato (Rep., 600 ©) couples him 
with Protagoras in his testimony to the popularity of 
the sophists and their teaching. 

At Athens, the centre of the intellectual life of 
Greece, there was soon to be found a host of sophists : 
some of them strangers, others citizens; some of them 
bred under Protagoras and Prodicus, others  self- 
taught. In the teaching of the sophists of this younger 
generation two points are observable. First, their 
independence of philosophy and the arts being assured, 
though they continued to regard ‘‘ civic excellence’ as 
their aim, it was no longer necessary for them to make 
the assertion of its claims a principal element in their 
exposition. Secondly, for the sake of novelty they 
extended their range, including scientific and technical 
subjects, but handling them, and teaching their pupils 
to handle them, in a popular way. In this stage of 
sophistry then, the sophist though not a specialist, 
trenched upon the provinces of specialists ; and accord- 
ingly Plato (Prot., 318 E), makes Protagoras pointedly 
refer to sophists who, ‘‘ when young men have made 
their escape from the arts, plunge them once more 
into technical study, and teach them such subjects as 
arithmetic, astronomy, geometry, and musie.” The 
sophist of whom the Platonic Protagoras is here think- 
ing was Hippias of Elis, who gave popular lectures, 
not only upon the four subjects just mentioned, but 
also upon grammar, mythology, family history, archse- 
ology, Homerology, and the education of youth. In 
this polymath we see at once the degradation of the 
sophistry of culture and the link which connects Pro- 
tagoras and Prodicus with the eristics, who at a later 
period taught, not, like Hippias, all branches of learn- 
sa a a universally applicable method of disputation. 

eanwhile, Gorgias of Leontini, who, as has been 
seen, had studied and rejected the philosophy of 
western Greece, gave to sophistry a new direction by 
bringing to the mother country the technical study of 
rhetoric,—especially forensic rhetoric (Plato, Gorg., 
454 B; of. Aristotle, Rhet., 1354 b 26),—which study 
had begun in Sicily with Corax and Tisias nearly forty 
years before. Gorgias was already advanced in years 
and rich in honors when, in 427, he visited Athens as 
the head of an embassy sent to solicit aid against 
Syracuse. Received with acclamation, he spent the 
rest of his long life in central Greece, winning applause 
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by the display of his oratorical gifts and acquiring 
wealth by the teaching of rhetoric. There is no evi- 
dence to show that at any period of his life he ealled 
himself a sophist ; and, as Plato (Gorg., 449 A) makes 
him describe himself as a /irwp, it is reasonable to sup- 
pose that he preferred that title. That he should do 
so was only natural, since his position as a teacher of 
rhetoric was already secure when Protagoras made his 
first appearance in the character of a sophist; and, as 
Protagoras, Prodicus, and the rest of the sophists of 
culture offered a comprehensive education, of which 
oratory formed only a part, whilst Gorgias made no 
pretence of teaching *‘ civic excellence ’’ (Plato, Meno, 
95 C), and found a substitute for philosophy, not in 
literature generally, but in the professional study of 
rhetoric alone, it would have been convenient if the 
distinction between sophistry and rhetorie had been 
maintained. But, though, as will be seen* hereafter, 
these two sorts of education were sometimes distin- 
guished, Gorgias and those who succeeded him as 
teachers of rhetoric, such as Thrasymachus of Chalce- 
don and Polus of Agrigentum, were commonly called 
by the title which Protagoras had assumed and 
brought into familiar use. 

Rhetorical sophistry, as taught by Gorgias with 
special reference to the requirements of the law courts, 
led by an easy transition to political sophistry. Dur- 
ing the century which had elapsed since the expulsion 
of the Pisistratids and the establishment of the de- 
mocracy, the Athenian constitution had developed 
with a rapidity which produced an oligarchieal reac- 
tion, and the discussion of constitutional principles 
and precedents, always familiar to the citizen of 
Athens, was thus abnormally stimulated. The Pelo- 
ponnesian War too not only added a deeper interest to 
ordinary questions of policy, but also caused the rela- 
tions of dissentient parties, of allied and belligerent 
states, of citizens and aliens, of bond and free, of 
Greeks and barbarians, to be eagerly debated in the 
light of present experience. It was only natural then 
that some of those who professed to prepare young 
Athenians for public life should give to their teaching 
a distinctively political direction ; and accordingly we 
find Isocrates recognizing teachers of politics, and dis- 
criminating them at once from those earlier sophists 
who gave popular instruction in the arts and from the 
contemporary eristies. To this class, that of the po- 
litical sophists, may be assigned Lycophron, Alcida- 
mas, and Isocrates himself. For, though that cele- 
brated personage would have liked to be called, not 
‘*sophist,’’ but “‘ political philosopher,” and tried to 
fasten the name of ‘‘sophist’’ upon his opponents the 
Socratics, it is clear from his own statement that he 
was commonly ranked with the sophists, and that he 
had no claim, except on the score of superior popu- 
larity and success, to be dissociated from the other 
teachers of political rhetoric. It is true that he was 
not a political sophist of the vulgar type, that as a 
theorist he was honest and patriotic, and that, in ad- 
dition to his fame as a teacher, he had a distinet 
reputation as a man of letters; but he was a professor 
of political rhetoric, and, as such, in the phraseolo 
of the day, a sophist. He had already reached the 
height of his fame when Plato opened a rival school 
at the Academy, and pointedly attacked him in the 
Gorgias, the Phadrus, and the Republic. Thence- 
forward there was a perpetual controversy between 
the rhetorician and the philosopher, and the struggle 
of educational systems continued until, in the next 
kee the philosophers were left in possession of 
the field. ; se —— 

While the sophistry of rhetorie led to the soph 
of polities, the sophistry of culture led to the soplii 
of disputation. It has been seen that the rar 
subjects recognized by Protagoras and Prodicus 
ually extended itself, until Hippias professed himself 


a teacher of all branches of learning, et et 
. 


ei 


- 


list subjects taught by artists and professi 
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but handling them from a popular or non-professional | was not a typical sophist,—his principle that, while 


point of view. The successors of the polymath 
claimed to possess and 


knowledge of all branches of learning, but an aptitude | 
for dealing with all subjects, which aptitud@ should | 


In 
Now 


make the knowledge of any subject superfluous. 
other words, they cultivated skill in disputation. 


skill in disputation is plainly a valuable accomplish- | 
ment; and, as the Aristotelian logic grew out of the 
regulated discussions of the eristics and their pupils, | 


the disputant sophistry of the 4th century deserves 
more attention and more respect than it usually re- 
ceives from historians of Greek thought. But when 
men set themselves to cultivate skill in disputation, 
irrespective of the matter debated,—when men regard 
the matter discussed, not as a serious issue, but as a 
thesis upon which to practice their powers of contro- 
versy,—they learn to pursue, not truth, but victory : 
and, their criterion of excellence having been thus 
perverted, they presently prefer ingenious fallacy to 
solid reasoning, and the applause of bystanders to the 
consciousness of honest effort. Indeed, the sophists 
generally had a predisposition to error of this sort, not 


only because sophistry was from the beginning a sub- 
stitute for the pursuit of truth, but also because the | 


successful professor, travelling from city to city, or 
settling abroad, could take no part in public affairs, 
and thus was not at every step reminded of the im- 
portance of the ‘‘ material ’’ element of exposition and 
reasoning. Paradox, however, soon becomes stale, 
and fallacy wearisome. Hence, despite its original 
eoarity, eristical sophistry could not hold its 
ound. 

in his youth regarded it in riper years as a foolish 
pedantry, or at best as a propeedeutic exercise ; while 
the serious student, necessarily preferring that form 
of disputation which Ghteneiad truth as the end 
of this as of other intellectual processes, betook 
himself to one or other of the philosophies of the 
revival. ' 

| In order to complete this sketch of the development 
of sophistry in the latter half of the 5th century and 
the earlier half of the 4th, it is necessary next to take 
account of Socrates and the Socraties. A foe to 
ey and a renegade from art, Socrates took 
is departure from the same point as Protagoras, and 

moved in the same direction, that of the education of 
outh. Finding in the cultivation of “ virtue’’ or 
‘excellence ’’ a substitute for the pursuit of scientific 
truth, and in disputation the sole means by which 
_“virtue’’ or ‘‘excellence’’ could be attained, he re- 
sembled at once the sophists of culture and the sophists 
of eristic. But, inasmuch as the ‘‘ virtue’’ or ‘‘ excel- 
lence ’’ which he sought was that of the man rather 
than that of the official, while the disputation which 
he practiced had for its aim not victory, but the elimi- 
nation of error, the differences which separated him 
from the sophists of culture and the sophists of eristic 
were only less considerable than the resemblances 
which he bore to both; and further, though his 
whole time and attention were bestowed upon the 
tion of young Athenians, his theory of the rela- 
tions of teacher and pupil differed from that of the 
i professors of education, inasmuch as the 
taking of fees seemed to him to entail a base surren- 
der of the teacher’s independence. The principal 
; ristics of Socrates’s theory of education were 
ac , mutatis mutandis, by the leading Soeratics. 
With these resemblances to the contemporary profes- 
sors of education, and with these differences, were 
ates and the Socratics sophists or not? To this 
tion there is no simple answer, yes or no. It is 
tain that Socrates’s contemporaries regarded him as 
ist; and it was only reasonable that they should 
him, because in opposition to the physicists 
» past and the artists of the present he asserted 
aims of higher education. But, though accord- 
-to the phraseology of the time he was a sophist, 


to communicate, not the | 


The man of the world who had cultivated it | 


| 


scientific truth is unattainable by man, right opinion 
is the only basis of right action, clearly differentiating 
him from all the other professors of “‘ virtue.”’ Again, 
as the Socratics—Plato himself, when he established 
himself at the Academy, being no exception—were, 
like their master, educators rather than philosophers, 
and in their teaching laid especial stress upon discnts 
sion, they too were doubtless regarded as sophists, not 
by Isocrates only, but by their contemporaries in 
general; and it may be conjectured that the disputa- 
tious tendencies of the Megarian school made it all the 
more difficult for Plato and others to secure a proper 
appreciation of the difference between dialectic, or dia: 
cussion with a view to the discovery of truth, and 
eristic, or discussion with a view to victory. Changing 
circumstances, however, carry with them changes in 
the meaning and application of words. Whereas, so 
long as philosophy was in abeyance Socrates and the 
Socratics were regarded as sophists of an abnormal 
sort, as soon as philosophy revived it was dimly per- 
ceived that, in so far as Socrates and the Socratics 
dissented from sophistry, they preserved the philo- 
sophical tradition. This being so, it was found con- 
venient to revise the terminology of the past, and to 
include in the philosophical suecession those who, 
though not met amet had cherished the sacred 
spark. As for Socrates, he ranked himself neither 
with the philosophers, who professed to know, nor 
with the sophists, who professed to teach ; and, if he 


‘sometimes described himself as a @:Adcogor, he was 


careful to indicate that he pretended to no other 
knowledge than that of his own limitations. 

Tt would seem then, (1) that popular nomenclature 
included under the term ‘‘sophist’’ all teachers— 
whether professors, or, like Socrates, amateurs—who 
communicated, not artistic skill, nor philosophical 
theory, but a general or liberal education ; (2) that, 
of those who were commonly accounted sophists, some 
ouvert culture, some forensic rhetoric, some po- 
itical rhetoric, some eristic, some (7.e., the Socratics) 
dialectic ; (3) that the differences between the different 
groups of sophists were not inconsiderable, and that in 
particular the teaching of the rhetoricians was distinct 
In origin, and, in so far as its aim was success in a 
special walk of life, distinct in character, from the 
more general teaching of the sophists of culture, the 
eristics, and the dialecticians, while the teaching of 
the dialecticians was discriminated from that of the 
rest, in so far as the aim of the dialecticians was 
truth, or at least the bettering of opinion; and, conse- 
quently, (4) that, in awarding praise and blame to 
sophistry and its representatives, the distinctive charac- 
teristics of the groups above enumerated must be stu- 
diously kept in view. 

Lapse of time and change of circumstances brought 
with them, not merely changes in the subjects taught, 
but also changes in the popular estimate of sophistry 
and sophists. The first and most obvious sentiment 
which sophistry evoked was an enthusiastic and_ad- 
miring interest. The sophist seemed to his youthful 
hearers to open a new field of intellectual activity and 
thereby to add a fresh zest to existence. But in pro- 
portion to the fascination which he exercised upon the 
young was the distrust which he inspired in their less 
pliable elders. Not only were they dismayed by the 
novelty of the sophistical teaching, but also they 
vaguely perceived that it was subversive of authority, 
of the authority of the parent over the child as well as 
of the authority of the state over the citizen. Of the 
two conflicting sentiments, the favor of the young, 
gaining as years passed away, naturally prevailed ; 
sophistry ceased to be novel, and attendance in the 
lecture-rooms of the sophists came to be thought not 
less necessary for the youth than attendance in the 
elementary schools for the boy. The lively enthusiasm 
and the furious opposition which greeted Protagoras 


he had now burnt themselves out, and before long the 


. 


_ cessors, when the object sought was “ virtue,” “‘ excellence,” 
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sophist was treated by the man of the world as a| with well-attested popular usage, all the educational theories 
harmless, necessary pedagogue. mentioned are included under the head of sophistry, Plato 

: = allows to rhetoric, forensic and political, an independent 
position, and hints that there are grounds for denying the 
ment was clearly seen by Plato, whose dialogue called the | title of sophist to the dialectician Socrates. Incidentally 
Sophist contains a formal review of the changing phasesand we gather two important facts,—(1) that contemporary 
aspects of sophistical teaching. The subject which is dis-| with the dialectic of Socrates there was an eristie, and (2) 
cussed in that dialogue and its successor the Statesman being | that this eristic was mainly applied to ethical questions. 
the question “Are sophist, statesman, and philosopher Finally, we may be sure that, if Plato was thus careful to 
identical or different?” the Eleate who acts as protagonist | distinguish the phases and aspects of sophistical develop-. 
seeks a definition of the term “sophist” by means of a/ ment, he could never have fallen into the modern error of 
series of divisions or dichotomies. In this way he is led to | bestowing upon those whom the Greeks called sophists 
regard the sophist successively—(1) as a practitioner of that either indiscriminate censure or indiscriminate laudation. 
branch of mercenary persuasion in private which professes . ; 3 4 2 
to impart “ virtue” and exacts payment in the shape of a| (2) Ielations of Sophistry to Edueation, Literature, 
fee, in opposition to the flatterer who offers pleasure, ask- | and Philosophy.—lf then the sophists, from Prota- 
a “ i gaimor ar in return; (2) as a practitioner of that | goras to Isocrates, were before everything educators, 
caitiies and Drea on eenyar) Seom sity 2 ae it becomes necessary to inquire whether their labors 

3 , : PEO marked or promoted an advance in educational theory 


artist who similarly purveys discourses and lessons about the erate : 
arts; (3) and (4) as a practitioner of those branches of andmethod. Atthe beginning of the 5th century B.c. 


mental trading, retail and wholesale, which purvey dis-| every young Greek of the better sort already received 
courses and lessons about “ virtue” within a city, in oppo- | rudimentary instruction, not only in musie and gym- 
sition to the artists who similarly purvey discourses and nastics, but also in reading and writing. Further, in 
lessons about the arts ; (5) as a practitioner of that branch | the eolonies, and especially the colonies of the West, 


of eristic which brings to the professor pecuniary emolu- - : - 4 
ment, eristic being the systematic form of antilogic, and philosophy and art had done something for higher 


° r = : , 
dealing with justice, injustice, and other abstractions, and education. Thus in Italy the Pytha orean school was, 
antilogic being that form of disputation which uses ques- | in the fullest sense of the term, an e ucational institu- 
tion and answer in private, in opposition to forensic, which | tion; and in Sicily the rhetorical teaching of Corax 
uses continuous discourse in the law-courts; (6) as a prac-| and Tisias was presumably educational in the same 
titioner of that branch of education which purges away the sense as the teaching of Gorgias. But in central 
vain conceit of wisdom by means of cross-examination, in Greece, where, at any rate down to the Persian Wars 


opposition to the traditional method of reproof or admoni-| ~':”. ‘ a 2 
tion, These definitions being thus various, the Eleate | Politics, domestic and foreign, were all-engrossing, and 


notes that the sophist, in consideration of a fee, disputes, | left the citizen little leisure for self-cultivation, the 
and teaches others to dispute, about things divine, cos-| need of a higher education had hardly made itself felt. 
mical, metaphysical, legal, political, technical,—in fact,|The overthrow of the Persian invaders changed all 
about everything,—not having knowledge of them, because | this, Henceforward the best of Greek art, philosophy, 
universal knowledge is unattainable ; after which he is in and literature gravitated to Athens, and with their 


a position to define the sophist (7) as a conscious impostor . 
who, in private, by discontinuous discourse, compels his concentration and consequent development came a 


interlocutor to contradict himself, in opposition to the eneral and growing demand for teaching. As has 
dnuodoytxds, who, in public, by continuous discourse, imposes | been seen, it was just at this period that peeeenhy 
upon crowds. and art ceased to be available for educational purposes, 

It is clear that the final definition is preferred, not be- | and accordingly the literary sophists were popular re- 
cause of any intrinsic superiority, but because it has a direct cisely because they offered a vanced teaching which 
bearing upon the. question "Are sophist, statesman, and | was neither philosophical nor artistic. Their recogni- 


philosopher identical or different?” and that the various | |. Pi + os 
definitions represent different stages or forms of sophistry | {0 of the demand and their attempt to satisfy it are 


as conceived from different points of view. Thus the first | 20 small claims to distinction. That, whereas before 
and second definitions represent the founders of the sophis- | the time of Protagoras there was little systematic edu- 
try of culture, Protagoras and Prodicus, from the respective | cation in the colonies and Jess in central Greece, after 
points of view of the older Athenians, who disliked the | hig time attendance in the lecture-rooms of the sophists 
new culture, and the younger Athenians, who admired it;| was the customary sequel to attendance in the ele- 
the third and fourth definitions represent imitators to mentary schools, is a fact which speaks for itself. 


whom the note of itinerancy was not applicable; the fifth shes . 
definition represents the earlier eristics, contemporaries of But this is not all. The education provided by the 


Socrates, whom it was necessary to distinguish from the 1 sophists of culture had positive merits. When Prota- 
teachers of forensic oratory; the sixth is framed to meet | goras included in his course grammar, style, interpre- 
the anomalous case of Socrates, in whom many saw the | tation of the poets, and oratory, supplementing his own 
typical sophist, though Plato conceives this view to be un-| continuous expositions by disputations in which he and 
fortunate ; and the seventh and final definition, having in | his pupils took part, he showed a not in uate ap- 


view eristical sophistry fully developed, distinguishes it otis a cS oor 
from énnodoyex, i.e. political rhetoric, but at the same time | Preciation of the requisites of a literary education ; 


hints that, though copcoru} and dnyodoyue) may be discrimi-| and it may be conjectured that his comprehensive pro- 
nated, they are nevertheless near akin, the one being the| gramme, which Prodicus and others extended, had 
ape of philosophy, the other the ape of statesmanship. In| something to do with the development of that versa- 
short, Plato traces the changes which, in less than a cen-| tility which was the most notable element in the 
tury, had taken place in the meaning of the term, partly Athenian character. 


through changes in the practice of the sophists, partly . . - 
through changes in their surroundings and in public There is less to be said for the teachers of rhetoric, 


opinion, so as to show by a familiar instance that general | Politics, and eristic, who, in liniting themselves each 
terms which do not describe natural kinds cannot have a/| to a single subject,—the rhetoricians proper or forensic 
stable connotation. rhetoricians to one branch of oratory, the politicians or 

Now it is easy to see that in this careful statement Plato | political rhetoricians to another, and the eristics to 
recognizes three periods, The first four definitions represent Aapeditione tite to be educators and became in- 
the period of Protagoras, Prodicus, and their immediate suc- structors. Nevertheless, rhetoric and disputation, 


That sophistry must be studied in its historical develop- | 


“culture,” and the means to it was literature. The fifth though at the present day Strangely negle hei 
and sixth definitions represent the close of the 5th century, English schools and universities, are, wit their 
when sophistry handled eristically, and perhaps, though limits, valuable instruments ; and, as specialization In 
Plato demurs to the inclusion, dialectically, questions of teaching does not necessarily imply specialization 

justice, injustice, and the like, di«avcx} or forensic rhetoric learning, many of those who attended the le 
being its proximate rival. The seventh definition represents the classes of a rhetorician or an eristic s 


the first half of the 4th century, when sophistry was eristi- : . ania. 
cal in a wider field, having for its rival, not forensic rhetoric, pane peues ae tary clei ieee a ot ty : 
but the rhetoric of the assembly. Plato’s classification of | then that even in its decline sophistry had it educa- 2a 
educational theories is then substantially the classification tional use. But. In any case 1t may ‘ | for its 
adopted in this article, though, whereas here, in accordance | professors that in the course of a century they dis- 
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covered and turned to account most of the instruments 
of literary education. 

With these considerable merits, normal sophistry 
had one defect, its indifference to truth. Despairing 


of philosophy,—that is to say, of physical science,— | 
the sophists were prepared to go all lengths in skepti- | 
cism. Accordingly the epideictic sophists in exposi- | 
tion, and the argumentative sophists in debate, one | 
and all, studied, not matter but style, not accuracy but | 
effect, not proof but persuasion. In short, in their! 


hostility to science they refused to handle literature in 
a scientific spirit. That this defect was serious was 
dimly apprehended even by those who frequented and 


admired the lectures of the earlier sophists; that it | 


.was fatal was clearly seen by Socrates, who, himself 
commonly regarded as a sophist, emphatically repre- 
hended, not only the taking of fees, which was after 
all a mere incident, objectionable because it seemed to 
preclude independence of thought, but also the funda- 
mental disregard of truth which infected every part 
and every phase of mame mer teaching. ‘To these 
contemporary censures the modern critic cannot refuse 
his assent. 

To literature and to oratory the sophists rendered 
— service. Themselves of necessity stylists, because 
their ee success largely depended upon skil- 
ful and effective exposition, the sophists both of culture 

and of rhetoric were professedly teachers of the rules 
of grammar and the principles of written and spoken 
discourse. Thus, by example as well as by precept, 
they not only taught their hearers to value literary and 
oratorical excellence, but also took the lead in fashion- 
ing the style of their time. Their influence in these 
ina was weighty and important. Whereas when 

phistry began prose composition was hardly practiced 
in central Greece, the sophists were still the leaders in 
literature and oratory when Plato wrote the Republic, 
and they had hardly lost their position when De- 
mosthenes delivered the Philippics. In fact, it is not 
too much to say that it was the sophists who provided 
those great masters with their consummate instru- 
ment, and it detracts but little from the merit of the 
makers if they were themselves unable to draw from it 
its finer tones. : 

The relation of sophistry to philosophy was through- 
out one of pronounced hostility. From the days of 
Protagoras, when this hostility was triumphant and 
contemptuous, to the days of Isocrates, when it was 
jealous and bitter, the sophists were declared and 
consistent skeptics. But, although Protagoras and 
Gorgias had examined the teaching of their prede- 
cessors so far as to satisfy themselves of its futility 
and to draw the skeptical inference, their study of the 

great problem of the day was preliminary to their 
eeretry rather than a part of it; and, as the over- 

_ throw of philosophy was complete and the attractions 
of sophistry were all-powerful, the question, ‘‘ What 
is knowledge?’”’ ceased for a time to claim or to 
receive attention. ‘here is then no such thing as a 
“tsophistical theory of knowledge.’’ Similarly, the 
recognition of a ‘‘sophistical ethic”’ is, to say the 
least, misleading. It may have been that the sophists’ 
eee of seeming to reality, of success to truth, 
had a mischievous effect upon the morality of the 
time; but it is clear that they had no common theory 
of ethics, and there is no warrant for the assumption 
that a sophist, as such, specially interested himself in 
tical questions. When Protagoras asserted ‘‘ civic 
xcellence ’’ or “‘ virtue’’ to be the end of education, 
e neither expressed nor implied a theory of morality. 
icus in his platitudes reflected the customary 

y of the time. 


Gorgias said ey, that he did 
each ‘‘virtue.”” If Hi pias, Polus, and Thrasy- 
s defied conventional morality, they. did so 
ndently of one another, and in this, as in other 
ars, they were disputants maintaining paradoxical 
rather than thinkers aunouncing heretical 


7. 


; stions, The morality of Isocrates bore a certain 


designation of philosopher, *“‘herein,”’ 
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resemblance to that of Socrates. In short, the atti- 
tude of the sophists towards inquiry in general pre- 
cluded them, collectively and individually, from 
attachment to any particular theory. Yet among the 
so-called sophists there were two who had philosophical 
leanings, as appears in their willingness to be called 
by the title of philosopher. First, Socrates, whilst 
he conceived that the physicists had mistaken the 
field of inquiry, absolute truth being unattainable, 
maintained, as has been seen, that one opinion was 
better than another, and that consistency of opinion, 
resulting in consistency of action, was the end which 
the human intellect properly proposes to itself. Hence, 
though an agnostic, he was not unwilling to be called 
a philosopher, in so far as he pursued such truth as 
was attainable by man. Secondly, when sophistry 
had begun to fall into contempt, the political rheto- 
rician [socrafes claimed for himself the time-honored 
says Plato, 
‘*yesembling some tinker, bald-pated and short of stat- 
ure, who, having made money, knocks off his chains, 
goes to the bath, buys a new suit, and then takes ad- 
vantage of the poverty and desolation of his master's 
daughter to urge upon her his odious addresses” 
(Rep., vi. 495 %). It will be seen, however, that 
neither Socrates nor Isocrates was philosopher in any 
strict sense of the word, the speculative aims of physi- 
cists and metaphysicians being foreign to the practical 
theories both of the one and of the otlier. 


As for the classification of sophistical methods, so for 
their criticism, the testimony of Plato is all-important. It 
may be conjectured that, when he emerged from the purely 
Socratic phase of his earlier years, Plato gave himself to 
the study of contemporary methods of education and tothe 
elaboration of an educational system of his own, and that 
it was in this way that he came to the metaphysical specu- 
lations of his maturity. It may be imagined further that, 
when he established himself at the Academy, his first care 
was to draw up a scheme of education, including arith- 
metic, geometry (plane and solid), astronomy, harmonies, 
and dialectic, and that it was not until he had arranged 
for the carrying out of this programme that he devoted 
himself to the special functions of professor of philosophy. 
However this may be, we find amongst his writings,—in- 
termediate, as it would seem, between the Socratic con- 
versations of his first period of literary activity and the 
metaphysical disquisitions of a later time,—a series of 
dialogues which, however varied their ostensible subjects, 
agree in having a direct bearing upon education. Thus 
the Protagoras brings the educational theory of Protagoras 
and the sophists of culture face to face with the educational 
theory of Socrates, so as to expose the limitations of both.; 
the Gorgias deals with the moral aspect of the teachings of 
the forensic rhetorician Gorgias and the political rhetori- 
cian Isocrates, and the intellectual aspect of their respective 
theories of education is handled in the Phedrus ; the Meno 
on the one hand exhibits the strength and the weakness 
of the teaching of Socrates, and on the other brings into 
view the makeshift method of those who, despising sys- 
tematic teaching, regarded the practical politician as the 
true educator; the Euthydemus has for its subject the eristi- 
cal method ; finally, having in these dialogues characterized 
the current theories of education, Plato proceeds in the 
Republic to develop an original scheme. Plato’s criticisms 
of the sophists are then, in the opinion of the present writer, | 
no mere obiter dicta, introduced for purposes of literary 
adornment or dramatic effect, but rather the expressions 
of profound and reasoned conviction, and, as such, entitled 
at any rate to respect. For the details of Plato’s critique, 
the reader should go, not to the summaries of commentators, 
but to the dialogues themselves. In this place it is suffi- 
cient to say that, while Plato accounts no education satis- 
factory which has not knowledge for its basis, he emphati- 
cally prefers the skepticism of Socrates, which, despairing 
of knowledge, seeks right opinion, to the skepticism of the 
sophists, which, despairing of knowledge, abandons the 
attempt to better existing beliefs. 


(3) The ‘Theory of Grote.—The post-Platonic his- 
torians and erities, who, while they knew the earlier 
sophistry only through tradition, were eye-witnesses 
of the sophistry of the decadence, were more alive to 
the faults than to the virtues of the movement. Over- 
looking the differences which separated the humanists 


y?, 
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from the eristics, and both of these from the rhetori- 
cians, and taking no account of Socrates, whom they 
regarded as a philosopher, they forgot the services 
which Protagoras and Prodicus, Gorgias and Isocrates, 
had rendered to education and to literature, and in- 
cluded the whole profession in an indiscriminate and 
contemptuous censure. This prejudice, establishing 
itself in familiar speech, has descended from antiquity 
to modern times, coloring, when it does not distort, 
the narratives of biographers and the criticisms of 
commentators. ‘‘The sophists,’’ says Grote, ‘‘ are 
spoken of as a new class of men, or sometimes in lan- 
guage which implies a new doctrinal sect or school, as 


if they then sprang up in Greece for the first time—_ 


ostentatious impostors, flattering and duping the rich 
youth for their own personal gain, undermining the 
morality of Athens, public at private, and encour- 
aging their pupils to the unscrupulous prosecution of 
ambition and cupidity. They are even affirmed to 
have succeeded in corrupting the general morality, so 
that Athens had become miserably degenerated and 
vicious in the latter years of the Peloponnesian War, 
as compared with what she was in the time of Milti- 
ades and Aristeides’’; and, although amongst the 
pre-Grotian scholars there were some who saw as 
clearly as Grote himself that ‘‘ the sophists are a much- 
calumniated race’’ (G@. H. Lewes), it is certain that 
historians of philosophy, and editors of Plato, 
especially the “acumen plumbeum Stallbaumii,’’ had 
given ample occasion for the energetic protest con- 
tained in the famous sixty-seventh chapter of Grote’s 
History of Greece. Amongst the many merits of that 
admirable scholar, it is one of the greatest that he has 
laid ‘* the fiend called die Sophistik,”’ that is to say, 
the theory that sophistry was an organized conspiracy 
against law and morals. Nevertheless, in this matter 
he is always an advocate; and it may be thought that, 
while he successfully disposes of the current slander, 
his description of his clients needs correction in some 
important particulars. 
graphs, while they will resume and affirm his principal 
results, will qualify and impugn some of his positions. 

In so far as he is paren 4 Gente leaves little to be 
desired. That the persons styled sophists ‘‘ were not 
a sect or school, with common doctrines or method,”’ 
is clear. Common doctrine, that is to say, common 
doctrine of a positive sort, they could not have, be- 
cause, being skeptics, they had nothing which could 
be called positive doctrine ; while there was a period 
when even their skepticism was in no wise distinctive, 
because they shared it with all or nearly all their con- 
temporaries. Neither were they united by a common 
educational method, the end and the instruments of 
education being diversely conceived by Protagoras, 
Gorgias, and Isocrates, to say nothing of the wider 
differences which separate these three from the eristics, 
and all the four normal types from the abnormal type 
represented by Socrates. 

Again, it is certain that the theoretical and practical 
morality of the sophists, regarded as a class, was 
*‘ neither above nor below the standard of the age.’’ 
The taking of fees, the pride of professional success 
and the teaching of rhetoric are no proofs either of 
conscious charlatanism or of ingrained depravity. In- 
deed, we have evidence of sound, if conventional, 

rinciple in Prodicus’s apologue of the ‘‘ Choice of 

eracles,’’ and of banaenbis: though eccentric, prac- 
tice in the story of Protagoras’s treatment of default- 
ing pupils. But, above all, it is antecedently certain 
that defection from the ordinary standard of morality 
would have Span the success which the sophists 
unquestionably sought and won. In fact, public 
opinion made the morality of the sophists, rather than 
the sophists the morality of public opinion. Hence, 
even if we demur to the judgment of Grote that 
“‘ Athens at the close of the Eee ponnecinds War was 
not more corrupt than Athens in the days of Miltiades 
and Aristeides,’’ we shall not ‘‘ consider the sophists as 


Hence the following para- | 
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the corrupters of Athenian morality,’ but rather with 
Plato lay the blame upon society itself, whieh, ** in 
popular meetings, law-courts, theatres, armies, and 
other great gatherings, with uproarious censure and 
clamorous applause ’’ (Rep., vi. 492), educates young 
and old, and fashions them according to its pleasure. 

Nor can we regard ‘ Plato and his followers as the 
authorized teachers of the Greek nation and the 
sophists as the dissenters.”’ On the contrary, the 
sophists were in quiet possession of the field when 
Plato, returning to Athens, opened the rival school 
of the Academy; and, while their teaching in all re- 
spects accommodated itself to current opinion, his, in 
many matters, ran directly counter to it. 

But if thus far Grote’s protest against prevalent, 
“assumptions carries an immediate and unhesitating 
conviction, it may be doubted whether his positive 
‘Statement can be accounted final. ‘‘ The appearance 
of the sophists,’’ he says, ‘‘ was no new fact. ; 
The paid teachers—whom modern writers set down as 
the sophists, and denounce as the modern pestilence 
of their age—were not distinguished in any marked 
or generic way from their predecessors.’ Now it is 
| true that before 447 B.c., besides the teachers of 
writing, gymnastic, and music, to whom the young 
| Greek resorted for elementary instruction, there were 
artists and artisans who not only practiced their crafts 
but also communicated them to apprentices and pupils, 
and that accordingly the Platonic Protagoras recog- 
-nizes in the gymnast Iceus, the physician Herodicus, 
and the musicians Agathocles and Pythoelides fore- 
runners of the sophists. But the forerunners of the 
sophists are not to be confounded with the sophists 
themselves, and the difference between them is not far 
to seek. Though some of those who resorted to the 
teachers of rudiments and the artists derived from 
them such substitute for ‘‘ higher education’ as was 
before 447 generally obtainable, it was only incidentally 
that the teachers of rudiments and the artists com- 
municated anything which could be called by that 
name. Contrariwise, the sophists were always and 
essentially professors of the higher education ; and 
although in process of time specialization assimila 
sophistry to the arts, at the outset at any rate, its de- 
clared aim—the cultivation of the civie charaeter— 
sufficiently distinguished sophistical education both 
from rudimentary instruction and from artistic train- 
ing. It is true too that in some of the colonies phil- 
osophy had busied itself with higher education; but 
here again the forerunners of the sophists are easily 
distinguished from the sophists, since the sophists 
condemned, not only the scientific speculations of 
their predecessors, but also their philosophical aims, 
and offered to the Greek world a new employment for 
leisure, a new intellectual ambition. 


Nor is it altogether correct to say that.“ the ns 
styled sophists had no principles common to all 
and distinguishing: them from others.’’ Various as 


were the phases through which sophistry passed be- 
tween the middle of the 5th century and the middle 
of the 4th, the sophists—Socrates himself being no 
enchpeotrohag in their declared antagonism to phil- 
osophy a common characteristic; and, if in the in- 
terval, philosophical speculation being temporarily 
suspended, skepticism ceased for the time to be pecu- 
liar, at the outset, when Protagoras and Gorgias broke 
with the physicists, and in the sequel, when Plato 
raised the cry of “‘ back to Parmenides,”’ this common 
characteristic was distinctive. 

Further, it may be doubted whether Grote is suffi- 
ciently careful to distinguish between the 
brought against the sophists personally and the eriti 
cism of their educational methods. When the soy 
are represented as conscious impostors who “* 
and demoralized by corrupt teaching the 
moral character,’’ he has, as has been seen, an easy 
and complete reply. But the qoestitat still remains— 
Was the education provided by Protagoras, by > 
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by Isocrates, by the eristics, and by Socrates good, 
bad, or indifferent? And, though the modern critics 
will not be prepared with Plato to deny the name of 
edueation to all teaching which is not based upon an 
ontology, it may nevertheless be thought that normal 
sophistry—as opposed to the sophistry of Socrates 
was in various degrees unsatisfactory, in so far as it 
tacitly or confessedly ignored the ‘t material ’’ element 
of exposition or reasoning. 

And if-Grote overlooks important agreements he 
seems also to understate important differences. Re- 


garding Protagoras, Gorgias, and Isocrates as types | 


of one and the same sophistry (pp. 487, 493, 495, 499, 
544, 2d edition), and neglecting as slander or exaggera- 
tion all the evidence in regard to the sophistry of 
eristic (p. 540), he conceives that the sophists under- 
took ‘‘to educate young men so as to wake them bet- 
ter qualified for statesmen or ministers,’ and that 
**that which stood most prominent in the teaching of 
Gorgias and the other sophists was, that they culti- 
vated and improved the powers of public speaking in 
their pupils.’’ Excellent as a statement of the aim 
and method of Isocrates, and tolerable as a statement 
of those of Gorgias, these phrases are inexact if ap- 
plied to Protagoras, who, making ‘‘ civic virtue’’ his 
aim, regarded statesmanship and administration as 
parts of *‘ civie virtue,’’ and consequently assigned to 
oratory no more than a subordinate place in his pro- 
gramme, while to the eristics—whose existence is at- 
tested, not only by Plato, but also by Isocrates and 
Aristotle—and to Socrates—whom Grote himself ac- 
counts a sophist—the description is plainly and pal- 
pably inappropriate. 


Grote’s note about the eristical sophists is perhaps the 
least satisfactory part of his exposition. That “ there were 
in Athens persons who abused the dialectical exercise for 
frivolous puzzles” he admits; but “to treat Euthydemus 
and Dionysodorus as samples of ‘The Sophists’ is,” he 
continues, “altogether unwarrantable.” It would seem 
then that, while he regards rhetoric as the function of nor- 
mal sophistry, taking indifferently as his types Protagoras, 
Gorgias, and Isocrates, he accounts Euthydemusand Diony- 
. sodorus (together with Socrates) as sophists, but as sophists 

of an abnormal sort, who may therefore be neglected. Now 
this view is inconsistent with the evidence of Plato, who, in 
the Sophist, in his final and operative definition, gives 
prominence to the eristical element, and plainly accounts it 
the main characteristic, not indeed of the sophistry of the 
5th century, but of the sophistry of the 4th. It must be 
presumed then that, in virtue of his general suspivions of 
the Platonic testimony, Grote in this matter leaves the So- 
phist out of account. There is, however, another theory of 
the significance of Plato’s allusions to eristical sophistry, 
that of Prof. H. Sidgwick, whose brilliant defence of Grote 
is an indispensable supplement to the original document. 
Giving a hearty general assent to Grote’s theory, Sidgwick 
nevertheless introduces qualifications similar to some of 
those which are suggested in this article. In particular he 
allows that “there was at any rate enough of charlatanism 
in Protagoras and Hippias to prevent any ardor for their 
historical reputation,” that the sophists generally “ had in 
their lifetime more success than they deserved,” that it was 
“antagonism to their teaching which developed the genius 
of Socrates,” and, above all, that, “in his anxiety to do jus- 
tice to the Sophist, Grote laid more stress than is at all neces- 
sary on the partisanship of Plato.” Now this last admission 
precludes Sidgwick from neglecting, as Grote had done, the 
evidence of the Luthydemus. Pointing out that the sophists 
of that dialogue “ profess cis dperiis émtpéderav rporptwac by 
m of dialogue,” that “they challenge the interlocutor 
trixew yor,” that “their examples are drawn from com- 
mon objects and vulgar trades,” that “they maintain posi- 
tions that we know to have been held by Megarians and 
i .” he infers that “ what we have here presented to us 
as ‘sophistic’ is neither more nor less than a caricature of 
the rian logic;” and further, on the ground that “ the 
whole conception of Socrates and his effect on his contem- 
_ poraries, as all authorities combine to represent it, requires 
us to assume that his manner of discourse was quite novel, 

that no one before had systematically attempted to show 
men their ignorance of what they believed themselves to 
v,” he is “ disposed to think that the art of disputation 
h is ascribed to sophists in the Euthydemus and the So- 
es (and exhaustively analyzed by Aristotle in the zepi 
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Lopiorxdy ’EXyxwv) originated entirely with Socrates, and 
that he is altogether responsible for the form at least of this 
socond species of sophistic.” To this theory the present 
writer is unable to subscribe. That Plato was not careful 


| to distinguish the Megariansand the Cynics from the eristi- 


cal sophists, and that the disputants of the 4th century 
affected some of the mannerisms of the greatest disputant of 
the 5th century, he willingly concedes. But he cannot allow 
either that the Megarians and the Cynics were the only eris- 
ties, or that eristical sophistry began with Socrates. Plainly 
this is not the place for a full examination of the question ; 
yet it may be remarked: (1) that the previous history of 
the sophists of the Huthydemus, who had been professors of 
tactics (Xenophon, Mem., iii. 1,1),swordsmanship, and for- 
ensic argumentation, implies that they came to eristic, not 
from the sophistry of Socrates, but from that of the later 
humanists, polymaths of the type of Hippias; (2) that the 
fifth and sixth definitions of the Sophist, in which “that 
branch of eristic which brings pecuniary gain to the prac- 
titioner”’ is opposed to the ‘“ patience-trying, purgative 
elenchus”’ of Socrates, indicate that contemporary with 


| Socrates there were eristics whose aims Were not his; (3) 


that, whereas the sophist of the final definition “ disputes, 
and teaches others to dispute, about things divine, cosmical, 
metaphysical, legal, political, technical, in fact, about all 
things,’ we have no ground for supposing that the Mega- 
rians and the Cynics used their eristic for any purpose ex- 
cept the defence of their logical heresies. 


Nor is it possible to accept the statements that “‘ the 
splendid genius, the lasting influence, and the reiter- 
ated polemics of Plato have stamped the name sophist 
upon the men against whom he wrote as if it were 
their recognized, legitimate, and peculiar designation,” 
and that ‘* Plato not only stole dhs name out of gen- 
eral circulation, in order to fasten it specially upon his 
opponents the paid teachers, but also connected with 
it express discreditable attributes which formed no part 
of its primitive and recognized meaning and were alto- 
gether distinct from, though grafted upon, the vague 
sentiment of dislike associated with it.’’ That is to 
say, Grote supposes that for at least eight and forty 
years, from 447 to 399, the paid professors had no ial 
fessional title; that, this period having elapsed, a 
youthful opponent succeeded in fastening an uncom- 
plimentary title, not only upon the contemporary 
teachers, but also, retrospectively, upon their prede- 
cessors ; and that, artfully enhancing the indignity of 
the title affixed, he thus obscured, perverted, and 
effaced the records and the memories of the past. 
Manifestly all three propositions are antecedently im- 
probable. But more than this : whereas in the nomen- 
clature of Plato’s contemporaries Protagoras, Gorgias, 
Socrates, Dionysodorus, and Isocrates were all of them 
sophists, Plato himself in_ his careful investigation 
summarized above limits the meaning of the term so 
that it shall include the humanists and the eristics 
only. Now, if his use of the term was stricter than 
the customary use, he can hardly be held answerable 
for the latter. ; 

Nor is Grote altogether just in his account of Plato's 
attitude towards the several sophists, or altogether 
judicious in his appreciation of Plato’s testimony. 

owever contemptuous in his portraiture of Hippias 
and Dionysodorus, however severe in his polemic 
against Isocrates, Plato regards Protagoras with ad- 
miration and Gorgias with respect. While he empha- 
sizes in the later sophists the consequences of the 
fundamental error of sophistry,—its indifference to 
truth,—he does honor to the genius and the originality 
of the leaders of the movement. Indeed, the author 
of this article finds in the writings of Plato a grave and 
discriminating study of the several forms of sophistry, 
but no trace whatsoever of that blind hostility which 
should warrant us in neglecting his clear and precise 
evidence. 

In a word, the present writer agrees with Grote that 
the sophists were not a sect or school with common 
doctrine or method ; that their theoretical and practi- 
cal morality was neither above nor below that of their 
age, being, in fact, determined by it; and that Plato 
and his followers are not to be regarded as the author- 
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ized teachers of the Greek nation, nor the sophists as | 


the dissenters, but vice versa. At the same time, in 
opposition to Grote, he maintains that the appearance 
of the sophists marked a new departure, in so far as 
they were the first professors of ‘* higher education ”’ 
as such; that they agreed in the rejection of ‘ phi- 
losophy’’; that the education which they severally 
gave was open to criticism, inasmuch as, with the ex- 
ception of Socrates, they attached too much impor- 
tance to the form, too little to the matter, of their dis- 
courses and arguments; that humanism, rhetoric, 
politic, and disputation were characteristic, not of all 
sophists collectively, but of sections of the profession ; 
that Plato was not the first to give a special meaning 
to the term “‘ sophist’’ and to affix it upon the profes- 
sors of education ; and, finally, that Plato's evidence 
is in all essentials trustworthy. 
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SOPHOCLES, the most perfect, and next to 
4Hischylus the greatest, of Greek tragic poets, was born 
495 B.c. and died 406 B.c. As in the case of other 
Athenian celebrities, various particulars of his life are 
handed down, few of which, however, deserve much 
attention, even the reports attributed to contemporaries 
being mostly trivial if not puerile. He is known to 
have reached old age, and his career as a dramatist is 
believed to have extended over more than sixty years 
(468-406). His father’s name was Sophillus, of the 
deme Colonus Hippius, the aristocratic quarter, where 
the Government of the Four Hundred was afterwards 
constituted. The family burial-place is said by the 
anonymous biographer to have been ten stadia from 
the city, on frp a ere Way. These facts run counter 
to the tradition, which seems to have been already 
diseredited by Alexandrian critics, that Sophillus was 
an artisan. The date assigned for the poet’s birth is 
in accordance with the tale that young Sophocles, then 
a pupil of the musician Lamprus, was shoken to lead 
the chorus of boys (1/ééwv Aexro/, (Ed. Tyr., 18) in the 
celebration of the victory of Salamis (480 8.c.). The 
time of his death is fixed by the allusions to it in the 
Frogs of Aristophanes and in the Muses, a lost play 
of Phrynichus, the comic poet, which were both pro- 
duced in 405 B.c., shortly before the capture of the 
city. And the legend which implies that Lysander 
allowed him funeral honors is one of those which, like 
the story of Alexander and Pindar’s house at Thebes, 
we can at least wish to be founded on fact, though we 
should probably substitute Agis for Lysander. Apart 
from tragic victories, the event of Sophocles’s life most 
fully authenticated is his appointment at the age of 
fifty-five as one of the generals who served with 
Pericles in the Samian War (440-439 B.c.). Conjec- 
ture has been rife as to the possibility of his here im- 
proving acquaintance with Hevodotwh: whom he prob- 
ably met some years earlier at Athens (see Heroporvs). 
But the distich quoted by Plutareh— 


Qudiv "Hpoddre redfev LoporNjs éréwv dv 
Tlévr’ éxt revrijcovra— 


is a slight ground on which to reject the stronger tra- 
dition according to which Herodotus was ere this 
established at Thurii; and the coincidences in their 
writings may be accounted for by their having drawn 
from a common source. The fact of Sophocles’s gen- 
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eralship is the less surprising if taken in connection 
with the interesting remark of his biographer (whose 
Ife, though absent from the earliest MS. through 
some mischance, bears marks of an Alexandrian origin) 
that he took his full share of' civic duties, and even 
served on foreign embassies: Katég r’ éracdeten Kai 
érpaon év evrropia, Kal év ronireia kal év mpeaBelace BEnralero, 
The large acquaintanceship which this implies, not 
only in Athens, but in Lonic cities generally, is a point 
of main importance in considering the opportunities 
of information at his command. And, if we credit 
this assertion, we are the more at liberty to doubt the 
other statement, though it is not incredible, that his 
appointment as general was due to the political wisdom 
of the Antigone. 

The testimony borne by Aristophanes to the amia- 
bility of the poet’s temper (6 0” eixodoc uev évedd’, ebxodo¢ 
& éxe’) agrees with the record of his biographer that 
he was universally beloved. And the uli recalled 
by Cephalus in Plato’s Republic, that Sophocles wel- 
comed the release from the passions which is brought 
by age, accords with the spirit of his famous Ode to 
ove in the Antigone. The Sophocles who, according 
to Aristotle (J/ehet., iii. 18), said of the Government 
of the Four Hundred that it was the better of two bad 
alternatives (probably the same who was one of the 
probuli) may or may not have been the poet. Other 
gossiping stories are hardly worth repeating,—as that 
Pericles rebuked his love of pleasure and thought him 
a bad general, though a good poet; that he humorously 
boasted of his own ‘‘ generalship”’ in affairs of love ; 
or that he said of Adschylus that he was often right 
without knowing it, and that Euripides represented 
men as they are, not as they ought to be. Such trifles 
rather reflect contemporary or subsequent impressions 
of a superficial kind than tell us anything about the 
man or the dramatist. The gibe of ‘Arugula (Pax, 
695 sq.), that Sophocles in his old age was become a 
very Simonides in his love for gain, may turn on some 
perversion of fact,! without being altogether fair to 
either poet. It is certainly irreconcilable with the 
remark ( Vit, Anon.) that in spite of pressing invita- 
tions he refused to leave Athens for kings’ courts. 
And the story of his indictment by his son [ophon for 
incompetence to manage his affairs,—to which Cicero 
has given some weight by quoting it in the De Senec- 
tute,—appears to be realiy erabsabie to Satyrus (flor. ce. 
200 Pes the same author who gave publicity to the 
most ridiculous of the various absurd accounts of the 
poet’s death,—that his breath failed him for want of 
a pause in reading some passage of the Antigone. 
Satyrus is at least the sole authority for the defence 
of the aged poet, who, after reciting passages from 
the Gd. Col., is supposed to have said to his accusers, 
‘If am Sophocles I am no dotard, and if I dote I am 
not Sophocles.’ On the other hand, we need not the 
testimony of biographers to assure us that he was 
devoted to Athensand renowned for piety. He is said 
to have been priest of the hero Alcon ioe Halon) in 
his old age, and himself to have received divine honors 
after death. 

That the duty of managing the actors as well as of 
training the chorus belonged to the author is well 
known. But did Aischylus act in his own plays 
This certainly is implied in the tradition that So i es, 
because of the dele of his voice, was the fret poet 
who desisted from doing so. In his Thamyras, how- 
ever, he is said to have performed on the lyre to ad- 
miration, and in his Nausicaa (perhaps as corypheeus) 
to have played gracefully the game of ball. Various 
minor improvements in decoration and stage corpeetey 
are attributed to him,—whether truly or not who 
tell? It is more interesting, if true, that he 
plays having certain actors in his eye; that he 


1 If any of Sophocles’s elegies or odes were “ pot-boilers,” this 
might be due rather to his easy temper (evxoAéa) in rie a 
prevalent habit of the time than to any meanness ¢ or 
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an association (98acov) for the promotion of liberal 
culture; and that he was the first to introduce three 
actors on the stage.’ It is asserted on the authority 
of Aristoxenus that Sophocles was also the first to 
employ Phrygian melodies. And it is easy to believe 
that Aj., 693 sqm, Trach., 205 sq.; were sung to Phry- 
ian music, though there are strains in Adschylus 
md Choeph., 152 sq., 423 sq.), which it is hard to 
distinguish essentially from these. Ancient critics had | 
also noted, his familiarity with Homer, especially with | 
the Odyssey, his power of selection and of extracting 
an ong grace from all he touched (whence he was 
named the ‘‘ Attic Bee’’), his mingled felicity and | 
boldness, and, above all, his subtle delineation of hu- | 
man nature and feeling. ‘They observed that the 
balanced proportions and fine articulation of his work 
are such that in a single half line or phrase he often 
conveys the impression of an entire character. Nor is 
this verdict of antiquity likely to be reversed by modern | 
criticism. The object of the present article, however, 
is not to praise Sophocles, but rather to describe him. 
And it is time to turn from Alexandrian or Byzantine | 
fancies and judgments to the poet’s extant works. 

His minor poems, elegies, pseans, ete., have all per- 
ished, and of his hundred and odd dramas only seven | 
remain. These all belong to the period of his maturity | 
(he had no decline); and not only the titles (as Less- 
ing said) but some scanty fragments of more than 
ninety others have been preserved. Several of these | 
were, of course, satyric dramas. And this recalls a/ 
point of some importance, which has been urged on 
the authority of Suidas, who says that ‘‘ Sophocles. 
began the practice of pitting play against play, instead 
of the tetralogy.”’ Ifit were meant that Sophocles did 
not exhibit tetralogies, this statement would have sim- 
ply to be rejected. For the words of Suidas (950 A.D. ) 

as no weight against quotations from the lists of 
tragic victories (d’éacxa’iac) which there is no other rea- 
son for discrediting. The remark might be due to the 
impression made on some critics by the greater com- 
plexity and completenéss of a play of Sophocles—say 
the @dipus Tyrannus or Antigone—as compared, say, 
with the Persce or the Septem contra Thebas. It is 
distinctly asserted, for example, on the authority of 
the didacxaria, that the Bacche of Euripides, cer- 
tainly as late as any play of Sophocles, was one of a 
trilogy or tetralogy. And if the custom was thus_ 
maintained for so long it was clearly impossible for 
any single competitor to break through it. But it, 
seems probable that the trilogy had ceased to be the 
continuous development of one legend or cycle of 
pra ene Thebes or Pelops’ line,’’—if, 
indeed, it ever was so exclusively; and if, as Schéll 
and others have suggested, a Sophoclean tetralogy was 
still linked together by some subtle bond of tragic 
thought or feeling, this would not affect the criticism 
of each play considered as an artistic whole. At the 
same time it appears that the satyric drama lost its 
grosser features and became more or less assimilated 
to the milder form of tragedy. And these changes, 
or something like them, may have given rise to the 
statement in Suidas.* 
+ Tf the diction of Sophocles sometimes reminds his 
readers of the Odyssey, the subjects of his plays were 
more frequently chosen from those later epics which 
subsequently came to be embodied in the epic cycle,— 
such as the Mthiopis, the Little Iliad, the Lliupersis, 
the Cypria, the Nosti, the Telegonia (all revolving 
round the tale of Troy), the Thebaica, the Oixariac 
aworc, and others, including probably, though there is 
no mention of such a thing, some early version of the 
Argonautic story. In one or other of these heroic 


1 If this wasso, it must have been previous to the appearance 
of the Orestean trilogy. 

2 The advantages and defects of the trilogy as a dramatic form 

are admirably stated by G. Giinther, Grundziige der Tragischen 


Berlin, 1885. The small number of victories attributed to 
4 les, in proportion to the number of his plays, is only intel- 
on the supposition that these were presented in groups. 


,, 
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»oems the legends of all the great cities of Hellas were 
y this time embodied ; and, though there must also 
have been a cloud of oral tradition floating over many 
a sacred spot, the dramatic poet does not seem, unless 
in the GQdipus Coloneus, to have directly drawn from 
this. He was content to quarry from the epic rhap- 
sodies the materials for his more concentrated art, 
much as Shakespeare made use of Hollinshed or Plu- 
tarch, or as the subjects of Tennyson’s Jdylls of the 
King have been taken from Sir Thomas Malory. As 
Sophocles has been accused of narrowing the range of 
tragic sympathy from Hellas to Athens, it deserves 
mention here that, of some hundred subjects of plays 
attributed to him, fifteen only are connected with At- 
tica, while exactly the same number belong to the tale 
of Argos, twelve are Argonautic, and thirty Trojan. 
Even Corinthian heroes (Bellerophon, Polyidus) are 
not left out. It seems probable on the whole that, 
within the limits allowed by convention, Sophocles was 


guided simply, by his instinctive perception of the 


tragic capabilities of a particular fable. ‘This was evi- 
dently Lessing’s view, and may be confirmed by quot- 
ing his striking remarks upon the subject of one of 
the lost tragedies, the 7hyestes at Sicyon: 


“Nach der abscheulichen Mahlzeit, die ihm sein Bruder 
bereitete, flog er nach Sicyon. Und hier war es wo er, auf 
Befragung des Orakels, wie er sich an seinem Bruder rachen 
sollte, die Antwort bekam, er sollte seine eigne Tochter 
entehren. Er uberfiel dies auch unbekannter Weise; und 
aus diesem Beischlafe ward Agisth, der den Atreus hernach 
umbrachte, erzeugt. Die Verzweiflung einer geschandeten 
Prinzessin! Von einem Unbekannten! In welchem sie 
endlich ihren Vater erkennt! Eine von ihrem Vater 
entehrte Tochter! Und aus Rache entehrt! Geschindet, 
einen Mérder zu gebiren! Welche Situationen! welche 
Scenen !” 


To say that subsidiary or collateral motives were 
never present to Sophocles in the selection of a subject, 
would, however, be beyond the mark. His first drama, 
the Z'riptolemus, must have been full of local coloring ; 
the Ajax appealed powerfully to the national pride; 
and in the (Hdipus Coloneus some faint echoes even 
of oligarchical partisanship may be possibly discerned. 
But, even where they existed, such motives were col- 


lateral and subsidiary: they were never primary. All 


else were subordinated to the dramatic, or, in other 
words, the purely human, interest of the fable. This 
central interest is even more dominant and pervadin 
in Sophocles than the otherwise supreme influence o 
religious and ethical ideas. The idea of destiny, for 
example, was of course inseparable from Greek tra- 
gedy. Its prevalence was one of the conditions which 
presided over the art from its birth, and, unlike Ais- 
chylus, who wrestles with gods, our poet simply 
aceepts it, both as a datwm of tradition and a fact of 
life. But in the free handling of Sophocles even fate 
and providence are adminicular to tragic art. They 
are instruments through which sympathetic emotion 
is awakened, deepened, intensified. And, while the 
vision of the eternal and unwritten laws was holier yet, 
for it was not the creation of any former age, but rose 
and culminated with the Sophoclean drama, still to 
the poet and his Periclean audience this was no ab- 
stract notion, but was inseparable from their impas- 
sioned contemplation of the life of man—so great and 
yet so helpless, aiming so high and falling down so far, a 

laything of the gods and yet essentially divine. This 
ofty vision subdued with the serenity of awe the ter- 
ror and pity of the scene, but from neither could it 
take a single tremor or a single tear. Emotion was 
the element in which Greek tragedy lived and moved, 
albeit an emotion that was curbed to a serene stillness 
through its very depth and intensity. 

The final estimate of Sophoclean tragedy must 
largely depend upon the mode in which his treatment 
of destiny is conceived. That AXschylus had risen on 
the wings of faith to a height of prophetic vision, from 


whence he saw the triumph of equity and the defeat. 
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of wrong as an eternal process moving on toward one 
divine event,—that he realized sin, retribution, respon- 
sibility, as no other ancient did,—may be gladly con- 
ceded. But it has been argued! that because Sopho- 
cles is saddened by glancing down again at actual life, 
—because in the fatalism of the old fables he finds 


the reflection of a truth,—he in so far takes a step | 


backward as a tragic artist. Now is this altogether 
just? His value for what is highest in man is none 
the less because he strips it of earthly rewards, nor is 
his reverence for eternal law less deep because he 
knows that its workings are sometimes pitiless. Nor, 
once more, does he disbelieve in providence, because 
experience has shown him that the end towards which 
the supreme powers lead forth mankind is still unseen. 
We miss something of the exultant energy of the 
Marathonian man, but under the grave and gentle 
guidance of his successor we lose nothing of the con- 
viction that, ‘‘ because right is right, to follow right 
were wisdom in the scorn of consequence.’’ Not only 
the utter devotion of Antigone, but the lacerated inno- 
cence of CEdipus and Deianira, the tempted truth of 
Neoptolemus, the essential nobility of Ajax, leave an 
impress on the heart which is ineffaceable, and must 
elevate and purify while it remains. In one respect, 
however, it must be admitted that Sophocles is not 
before his age. There is an element of unrelieved vin- 
dictiveness, not merely inherent in the fables, but 
inseparable from the poet’s handling of some themes, 
which is only too consistent with the temper of the 
‘‘tyrant city.’’ Eschylus represents this with equal 
dramatic vividness, but he associates it, not with hero- 
ism, but with crime. 

Sophocles is often praised for skilful construction. 
But the secret of his skill depends in large measure on 
the profound way in which the central situation in 
each of his fables has been conceived and felt. Con- 
centration is the distinguishing note of tragedy, and 
it is by greater concentration that Sophocles is distin- 
guished from other tragic poets. In the Septem con- 
tra Thebas, or the Prometheus, there is still somewhat 
of epic enlargement and breadth; in the Hecuba, and 
other dramas of Euripides, separate scenes have an 
idyllic beauty and tenderness which affect us more 
than the progress of the action as a whole, a defect 
which the poet sometimes tries to compensate by some 
novel denouement or catastrophe. But in following a 
Sophoclean tragedy we are carried steadily and swiftly 
onward, looking neither to the right nor to the left; 
the more elaborately any scene or single speech is 
wrought, the more does it contribute to enhance the 
main emotion, and if there is a deliberate pause it is 
felt either as a welcome breathing space or as the calm 
of brooding expectancy 

The result of this method is the union, in the highest 
degree, of simplicity with complexity, of largeness of 
design with absolute finish, of grandeur with harmony. 
Superfluities are thrown off without an effort through 
the burning of the fire within. Crude elements are 
fused and made transparent. What look like orna- 
ments are found to be inseparable from the organic 
whole. Each of the plays is admirable in structure, 
not because it is cleverly put together, but because it 
is so completely alive. 

The spectator of a Sophoclean tragedy was invited to 
witness the supreme crisis of an individual destiny, 
and was possessed at the outset with the circumstances 
of the decisive moment. Except in the J'rachinie, 
where the retrospective soliloquy of Deianira is in- 
tended to emphasize her lonely position, this exposi- 
tion is effected. through a brief dialogue, in which the 
Soy, ame may or may not take part. In the Gdi- 
pus Tyrannus the king’s entrance and his colloquy 
with the aged priest, introduce the audience at once 
to the action and to the chief person. In the Ajax 
and Philoctetes the entrance or discovery of the hero 


1 Giinther, op cit. 
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is made more impressive by being delayed. Imme- 
diately after the prologos the chorus enter, number- 
ing fifteen, either chanting in procession, as in the 
Antigone and Gd. Tyr., or dispersedly as in the Gd. 
Col. and Philoctetes, or, thirdly, as in the Electra, 
where, after entering silently during the monody of the 
heroine, and taking up their position in the orchestra, 
they address her one he one. With a remarkable ex- 
ception, to be noted presently, the chorus having once 
entered remain to the end. They always stand in 
some carefully adjusted relation to the principal figure. 
The elders of Thebes, whose age and coldness throw into 
relief the fervor and the desolation of Antigone, are 
the very men to realize the calamity of Gidipas, and, 
while horror-stricken, to lament his fall. The rude 
Salaminian mariners are loyal to Ajax, but cannot 
enter into his grief. The Trachinian maidens would 
ladly support Deianira, who has won their hearts, 
but they are too young and inexperienced for the task. 
The noble Argive women can sympathize with the 
sorrows of Electra, but no sympathy can soothe her 
distress. 

The parodos of the chorus is followed by the first 
scene or epeisodion, with which the action may be said 
to begin. For in the course of this the spectator’s 
interest is strongly roused by some new circumstance 
involving an unforseen complication,—the awakening 
of Ajax (Aj.), the burial of Polynices (Ant.), the 
dream of Clytaemnestra (Z/.), the dark utterance of 
Tiresias (Qid. Tyr.), the arrival of Lichas with Tole 
(Trach.), the report of Ismene announcing Creon’s 
coming ( Gd. Cor). the sudden entreaty of Philoctetes 
crossed by the entrance of the pretended mariner 
(Phil.). The action from this point onwards is like a 
steadily-flowing stream into which a swift and turbu- 
lent tributary has suddenly fallen, and the interest 
advances with rapid and continuous climax until the 
culmination is reached and the catastrophe is certain. 
The manner in which this is done, through the inter- 
weaving of the pjcecr and orcxyouriia of the dialogue 
with the ordoyua of the chorus, and the xoupuot and 
koupatixé (where there is interchange between the 
chorus and the persons), is very different in different 
dramas, one of the principal charms of Sophocles 
being his power of ingenious variation in the employ- 
ment of Tis resources. Not less admirable is the 
strength with which he sustains the interest after 
the peripeteia,* whether, as in the Antigone, by Bape 
ing sorrow upon sorrow, or, as in the first Q2dipus, by 
passing from horror to tenderness and unlocking the 
fountain of tears. The extreme point of boldness in 
arrangement is reached inthe Ajax, where the chorus 
and Tecmessa, having been warned of the impending 
danger, depart severally in quest of the vanished hero, 
and thus leave not only the stage but the orchestra 
vacant for the soliloquy that precedes his suicide. 

No such general description as has been here at- 
tempted can give even a remote impression of the 
march of Sopbeciaan tragedy,—by what subtle yet 
firm and strongly marked gradations the plot is un- 
folded; how stroke after stroke contributes to the 
harmonious totality of feeling; what vivid nny in 
on the stage, in the orchestra, and between — “ 
builds up the majestic, ever-moving spectacle. Ex- 
amine, for example, the opening scene or tpéAoyoe of 
the Gdipus Tyrannus. Its function is merely to pro- 

ound be situation; yet it is in itself'a miniature 
ay First there is the silent spectacle of the eager 
throng of suppliants at_the palace gate,—young chil- 
dren, youths, and aged priests. To them the kin 
appears, with royal condescension and true public z 
The riest expresses their heartfelt loyalty, deseri 
the Los of Thebes, and, extolling CEdipus's past 


services, implores him to exercise his consummate wis- 
dom for the relief of his people. The king’s peo by 


vend 

2 A tragic action has five stages, whence the five of fhe 

modern drama: the start, the rise, the height, the | the 
7 a. 


close. 
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veils yet further his incessant watchfulness and anxious 
eare for his subjects. And he discloses a new object to 
their expectancy and hope. Creon, a royal person, 
had been sent to Delphi, and should ere then have re- 
turned with the response of Apollo. At this all hearts 
are trembling in suspense, when a figure is seen ap- | 

roaching. He is wreathed with Apollo's laurel ; he | 
ore cheerful. What has Phcebus said? Another 
moment of suspense is interposed. Then the oracle 
is repeated,—so thrilling to the spectator who under- 
stands the story, so full of doubt and hope and dread | 
to all the persons of the drama: “ It is for the blood 
of Laius—his murderers are harbored in the land of | 
Thebes. The country must be purged.’’ That is the 


| senarvi. 


culminating point of the little tragedy. While idi- 
us asks for information, while in gayety of heart | 
e undertakes the search, while he bids the folk of | 

Cadmus to be summoned thither, the spectators have | 

just time to take in the full significance of what has_ 
assed, which every word that is uttered sends further 
ome. All this in 150 lines! 

Or, once more, consider the employment of narra- 
tive by this great poet. The 7yrannus might be again 
adduced, but let us turn instead to the Antigone and 
the Trachinie. The speech of the messenger in the 
Antigone, the speeches of Hyllus and the Nurse in 
the Trachinie, occur at the supreme crises of the two 
dramas. Yet there is no sense of any retardation in 
the action by the report of what has been happenin 
elsewhere. Much rather the audience are carrie 
breathlessly along, while each speaker brings before 
their mental vision the scene of which he had himself 
been part. It is a drama within the drama, an action 
rising from its starting point in rapid climax, swift, 
full, concentrated, until that wave subsides, and is 
followed by a moment of thrilling expectation. Nor 
is this all. The narrative of the messenger is over-- 
heard by Hurydice, that of Hyllus is heard by Dei- 
anira, that of Nurse by the chorus of Maidens. And 
in each case a poignancy of tragic significance is added 
by this circumstance, while the pore in the Antigone, 
and that of Hyllus in a yet higher degree, bind together 
in one the twofold interest of an action which might 
otherwise seem in danger of distracting the spectator. 


So profound is the contrivance, or, to speak more 
accurately, such is the strength of central feeling and 
conception, which secures the grace of unity in com- 
plexity to the Sophoclean drama. 

~The Bypottion of the lyrics to the level dialogue is 
considerably less on the average in Sophocles than in 
ZEschylus, as might be expected from the development 
of the purely dramatic element, and the consequent 
subordination of the chorus to the protagonist. In 
the seven extant plays the lyrical portion ranges from 
one-fifth to nearly one-third, being highest in the 
igone and lowest in the Gdipus Tyrannus. The 
distribution of the lyrical parts is still more widely 
diversified. In the H/ectra, for instance, the chorus 
has less to do than in the @dipus Tyrannus, although 
in the former the lyrics constitute one-fourth, and in 
the latter only one-fifth of the whole. But then the 
part of Electra is favorable to lyrical outbursts, whereas 
it is only after the pane change that Gidipus can ap- 
riately pass from the stately senarius to the broken 
guage of the dochmiac and the ‘‘lamenting”’ ana- 
pest. The protagonists of the Ajax and the Philoc- 
_tetes had also large opportunities for vocal 


oe et 
- The union of strict symmetry with freedom and 
_ yariety which is throughout characteristic of the work 
_of Sophocles is especially noticeable in his handling of 
the tragic metres. In the iambies of his dialogue, as 
compared with those of Aischylus, there is an advance 
ich may be compared with the transition from ‘* Mar- 
e’s mighty line ’’ to the subtler harmonies of Shake- 
peare elicitous pauses, the linking on of line to 
®, trisyllabie feet introduced for special effects, al- 
aration both hard and soft, length of speeches art- 
y suited to character and situations, adaptation of 
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the ceesura to the feeling expressed, are some of the 
points which occur most readily in thinking of his 
A minute speciality may be noted as illus- 
trative of his manner in this respect. Where a line 
is broken by a pause towards the end, and the latter 
phrase runs on into the following line, elision some- 
times takes place between the lines, e.g. (vd. Tyr., 
332-3) : 
*Ey® obr’ guavrdy ovreo’ ddyvva, ri rate’ 


GrArAws EdeyxEts 3 


This is called synapheia, and is peculiar to Soph- 
ocles. 

He differentiates more than Aéschylus does between 
the metres to be employed in the «oyuoé (including the 
kouwmatecd) and in the choral odes. The dochimus, 
cretic, and free anapzst are employed chiefly in the 
xoupot, Inthe stasima he has greatly developed the 
use of logacedic and particularly of glyconic rhythms, 
and far less frequently than his predecessor indulges 
in long continuous runs of dactyls or trochees. The 
light trochaie line —~—v+v—, so frequent in Ais- 
chylus, is comparatively rare in Baphotied: If, from 
the very severity with which the choral element is 
subordinated to the purely dramatic, his lyrics have 
neither the magnificent sweep of Auschylus nor the 
‘linked sweetness’’ of Euripides, they have a con- 
cinnity and point, a directness of aim, and _atruth of 
dramatic keeping, more perfect than is to be found in 
either. And even in grandeur it would be hard to find 
many passages to bear comparison with the second 
stasimon, or central ode, either of the Antigone 
(evdaipovec otct kaxv) or the first Gvdipus (ei poe Svvein 
gépovr:). Nor does anything in Euripides equal in - 

race and sweetness the famous eulogy on Colonus 
the poet’s birthplace) in the Gdipus Coloneus. 


Sophocles was edited (probably from the Venetian MSS.) 
by Aldus Manutius, with the help of Musurus, in 1502. The 
Juntine editions, in which the text of Aldus was slightly 
modified with the help of Florentine MSS., were published 
in 1522, 1547, respectively. An edition of the Scholia, very 
nearly corresponding to those on the margin of the Medi- 
cean or chief Laurentian MS. (La or L) had previously ap- 
peared at Rome in 1518. The first great modification of the 
text was due to Turnebus, who had access to the Parisian 
MSS.; but he was not fortunate in his selection. The 
earliest editors had been aware that the traditional arrange- 
ment of the metres was faulty, but little way had been 
made towards a readjustment. Now it so happens that the 
Parisian MS. T, which is a copy of the recension of Tri- 
clinius, an early 14th-century scholar, contains also the 
metrical views of the same editor; and, having found (as 
he erroneously supposed) a sound authority, Turnebus 
blindly adopted it, and was followed in this by H. Stepha- 
nus (1568), Capperonier, and Vauvillers in France, and 
Canter in Holland (who was the first to mark the corre- 
spondence of strophe and antistrophe). This error was to 
a large extent corrected by Brunck (1786), who rightly 
preferred Par. A (2712), a 13th-century MS., belonging, as 
it happened, to the same family with Ven. 467, which Aldus 
had mainly followed. Thus after nearly three centuries 
the text returned (though with many conjectural variations, 
some of which were due to Scaliger, Auratus, and other 
earlier scholars) into nearly the same channel as at first. 
Meanwhile the study of Greek metres had greatly advanced, 
and, while much license was given to conjecture (in which 
Valekenaer and Porson were especially happy), document- 
ary evidence was also better weighed and sifted. The col- 
lation of the Laurentian MS. by Peter Elmsley in 1825 (with 
his transeription of the Scholia) may be said to mark the 
most important epoch in the textual criticism of Sophocles. 
But the great work of Gottfried Hermann, whose editions 
(1823-1830), which are critical in every sense of the word, 
are adorned with an ample Latin commentary, made per- 
haps the longest step in advance. Since Hermann the edi- 
tors of Sophocles have been very numerous. ‘The list, from 
Schneidewin to Wecklein and Pappageorgius amongst Con- 
tinental scholars and from Linwood to Jebb (who is last, 
not least) amongst our own, is too long for naga st Ke 
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SOPHRON of Syracuse, next to Epicharmus the 
greatest representative of Sicilian comedy, flourished 
about 430 B.c. He was the author of mimes, written 
in prose, containing both male and female characters 
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—Mino avdpeioe and Mivoe yuvarxeioo—and depicting 
scenes from the daily life of the Sicilian Greeks. 
From the extremely scanty fragments which remain 
of his writings we can only see that he used the local 
dialect, frequently sacrificing refinement to vigor; he 
sometimes reminds us of Plautus in his paises pul.tear 
of bold and expressive figures and turns of expression. 
But we can feces of the dramatic power and vivacity 
of his compositions from the story that Plato first 
introduced them to Athens, and studied them in 
order to give animation to his own dialogues ; and 
some idea of the general character of his mimes may be 
derived from the 2d and 15th idyls of Theocritus, which 
are said to have been imitated from the ’ Axéorpiae and 
"Io®ucafovoae of his Syracusan predecessor. 


The fragments of Sophron, most of which have been pre- 
served to illustrate some point of grammar or dialect, are 
collected in Ahrens, De Grece Linguxw Dialectis, vol. ii. pp. 
464-476. 


SOPRON. See OEDENBURG. 

SORA, a city of Italy, at the head of a circondario 
in the province of Caserta (Terra di Lavoro), is built 
in a plain on the banks of the Garigliano and on the 
highway from Rome via Tivoli and Avezzano to 
Naples. It is the seat of important manufactures,— 
wool-spinning, cloth-weaving, and paper-making,— 
this last industry dating from the time of Murat. The 
original cathedral, consecrated by Pope Adrian IV. in 
1155, was destroyed by the earthquake of 1634. The 

opulation of the city was 8768 in 1861 and 5411 
feeenans 13,208) in 1881. 


Sora, an ancient Volscian town, was thrice captured by 
the Romans, in 345, 314, and 305 B.c., before they managed, 
in 303, by means of a colony 4000 strong, to confirm its an- 
nexation. In 209 it was one of the colonies which refused 
further contributions, 
cipium, but under Augustus it was colonized by soldiers of 
the 4th legion. The castle of Sorella, built on the rocky 
height above the town, was in the Middle Ages a strong- 
hold of some note; on one occasion it held out successfully 
against a whole year’s vigorous siege by William II. of 
Sicily. Alfonso of Aragon made Sora a duchy for the Can- 
telmi; it was afterwards seized by Pius II., but, being re- 
stored to the Cantelmi by Sixtus IV., it ultimately passed 
to the Della Rovere of Urbino. Against Cesar Borgia the 
city was heroically defended by Giovanni di Montefeltro. 
Captured by the marquis of Pescara for Charles V., it was 
by him bestowed on Carlo Ceares, duke of Croy and Aer- 
schot, but, Ceares being afterwards bought out, the duchy 
was restored to the duke of Urbino. By Gregory XIII. it 
was purchased for 11,000 ducats [$24,948] and bestowed on 
his son Buoncompagni, the ancestor of the line of Buon- 
compagni-Ludovisi. In ancient times Sora was the birth- 
place of the Decii, Attilius Regulus, and Lucius Mummius ; 
and of its modern celebrities Cardinal Baronius is one. The 
now ruined abbey church of San Domenico, founded in 
1104 on the left bank of the Liri above the town, is believed 
to occupy the site of Cicero’s family villa and birthplace. 
It consisted of a nave and two aisles, all ending in circular 
apses. 


SORAU, an industrial town and railway junction in 
the south of Brandenburg, Prussia, is situated 54 miles 
to the southeast of Frankfort-on-the-Oder, and not far 
from the Silesian border. Said to be one of the oldest 
towns in Lower Lusatia, Sorau contains a number of 
ancient buildings, among which the most prominent 
are several of the churches (one dating from 1204), 
the town-house, built in 1260, and the old palace of 
1207. The new palace was erected in 1711. The 
varied manufactures of the town comprise cloth, linen, 
wax candles, starch, bone-meal, etc. The population, 
3764 in 1816, was 13,668 in 1885, upwards of 12,000 
of them being Lutherans. 


Sorau is said to have existed in 840 and to have belonged 
to the abbey of Fulda till the 12th century. It received 


town-rights in 1260. With the surrounding district, known | 


as the barony of Sorau, it- became the seat of successive 
noble families; and in 1400 it was united with the barony 
of Triebel. The last count of Promnitz, whose ancestor 
had purchased both baronies from Frederick of Bohemia 


By the lex Julia it became a muni- |- 
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| in 1556, sold them to the elector of Saxony for an annuity 
of 12,000 thalers (£1800 [$8748] ). 


In 1815 Saxony had to 
cede them to Prussia, after holding them for fifty years. 


SORBONNE, the name formerly borne by the old 
faculty of theology in Paris, and now applied to the 
seat of the académie of that city and of the three 
faculties of theology, science, and literature. (See 
FRANCE, vol. ix. p. 479; Paris, vol. xviii. p. 294; 
and Universities). The Sorbonne owes its origin 
and its name to Robert de Sorbon, a poor priest of 
Champagne, who, arriving in Paris about the begin- 
ning of the reign of St. Louis, attained high repute 
by ia sanctity and eloquence, and was appointed by 
the king to be his chaplain. Assisted by royal liber- 
ality, he built upon Mont Sainte-Geneviéve a modest 
establishment in which were accommodated seven 
priests charged with the duty of teaching theology 
gratuitously; to this he added a college of preparatory 
studies, all under the direction of a provisor, under 
whom was an annual prior who had the actual man- 
agement. The new institution was authorized by 
letters patent of 1255, and canonically sanctioned by 
Pope Alexander IV. in 1259. Destined originally for 
poor students, the Sorbonne soon became a meeting- 
place for all the students of the university of Paris. 
who resorted thither to hear the lectures of the most 
learned theologians of the period,—Guillaume de 
Saint-Amour, Budes de Douai, Laurent | Anglais, 
Pierre d’Ailly. At the close of the century it was 
organized into a full faculty of theolog , and under 
this definitive form it conferred bachelor’s, licentiate’s, 
and doctor's degrees, and the severity of its examina- 
tions gave an exceptional value to its diplomas. The 
so-called ‘‘thése Sorbonique,’’ instituted towards the 
beginning of the 14th century, became the type of its 
order by the length and difficulty of its tests. Ulti- 
mately the professors of the Sorbonne came to be re- 
sorted to, not only for lectures and examinations, but 
also for dogmatic decisions and judgments in canon 
law ; the clergy of France and of the whole Catholic 
world had recourse to them in difficult cases, and the 
Curia Romana itself more than once laid its doubts 
before them, giving them the title of “ Concilium in 
Gallia subsistens.’? The Sorbonne took a leading part 
in the religious discussions which agitated France fic. 
ing the 16th and 18th centuries, and its influence thus 
inevitably extended to political questions. During 
the insanity of Charles VI. it helped to bring about. 


‘the absolution of Jean Sans-Peur for the assassination 


of the duke of Orleans. Shortly afterwards it de- 
manded and supported the condemnation of Joan of 
Are; during the Reformation it was the animating 
spirit of all the persecutions directed against Protes- 
tants and unbelievers: without having advised the 
massacre of St. Bartholomew, it did not hesitate to 
justify it, and it inflamed the League by its vigorous 
anathemas against Henry IIL. and the king of Navarre, 
hesitating to recognize the latter even after his abjura- 
tion. From this point dates the beginning of its de- 
cadence, and, when Richelieu in 1629 ordered the re- 
construction of its church and buildings, the following 
prophetic couplet was circulated— 


Instaurata ruet jamjam Sorbona. Caduca 
Dum fuit, inconcussa stetit; renovata peribit. 


The declaration of the clergy in 1682, which it sub- 
scribed, proved fatal to its authority with the Curia 
Romana; it revived for a short time under Louis 
XV. during the struggle against Jansenism, but this 
was its last exploit ; 1t was suppressed like the old 
universities in 1790. To the Sorbonne belongs the 
glory of having introduced printing into France in 
1469: within its precincts it assigned quarters for 
Ulric Gering and two companions in which to set up 
their presses. Ue: 
When the university of France was organized in 


1808 the Sorbonne became the seat of the we 
of Paris; and between 1816 and 1821 the ‘oulties of 


SORGHUM—SOSIGENES. 


theology, science, and literature were installed there 
with their libraries. All the great university functions 
are held within its great amphitheatre. Since 1861 
there has annually been held in the Sorbonne at Easter 
an official congress in which are represented the learned 
societies of the departments; there are five sections— 


those of archzeology, history, the moral and _ political | 


sciences, the physical sciences, geography,—which 
hold separate sittings. i 
tion, with a special organization. 

A reconstruction of the buildings of the Sorbonne, 
projected by Napoleon III., was begun in 1884, under 
the architectural direction of Nénot. The old church 
containing the tomb of Richelieu is to be retained on 
account of its artistic merit. 

SORGHUM. See Miner. 

SORIA, a province of Spain, in Old Castile, 
bounded on the N. by Logrofio, E. by Saragossa, 8S. 
by Guadalajara, and W. by Segovia and Burgos; the 
area is 3836 square miles. 
gion, being bounded on three sides by mountains. A 
range of low sierras on the north, and the great Sierra 
de Moneayo on the east, separate the valley of the Duero 
(Douro) from that of the Ebro, while on the south it 


is divided from that of the Tagus by a continuation | 


of the Sierra Guadarrama. The whole of the province 
belongs to the region watered by the Duero and its 
affuents. ‘This river rises in the northern mountains, 
and traverses the province in a circuitous course, first 
to the south and then to the west. The other rivers 


are mostly affluents of the Duero, such as the Tuerto, | 


San Pedro, ete. ; but afew of the tributaries of the 
Ebro have their sources within the limits of the prov- 
ince. The soil is not remarkable for fertility ; on the 
 eontrary, a large proportion of the area is occupied 
with barren mountains, which are covered with snow 
for a great part of the year. There are, however, in 
_ some places extensive forests of pine, oak, and beech; 
while in others there are large tracts of pasture land, 
on which numbers of. cattle, sheep, and swine are 
reared. Grain and vegetables are raised, but neither 
of very good quality nor in sufficient quantities to af 
ply the wants of the population. The climate is cold 
and dry, and the scenery grand, but not very pleasing 
in its character. Most of the people are rod ed in 
farming and rearing cattle; but the cutting and saw- 
ing of timber and the preparation of charcoal also oc- 
cupy a considerable number. There is a great want 
of roads in this part of the country ; and commerce is 
consequently very limited. Fine wool was formerly an 
important production of the province; but of late 
years it has considerably fallen off. The only impor- 
tant article of trade at present is timber, which is sent 
to Madrid and Aragon. Soria is divided into five par- 
tidos judiciales and 345 ayuntamientos. The popula- 
_ tion was returned in 1877 as 153,654. There is a 
bishop (suffragan of Burgos), resident at Osma, The 
only town of more than 5000 inhabitants is Soria. 
SORIA, the capital of the above province, on a hill 
on the right bank of the Duero, 113 miles northeast 
of Madrid, is an ancient town, still surrounded by 
walls which were built in the 13th century. It con- 
tains several squares, in one of which stand the court- 
house and prisons and in another the spacious palace 
of the dukes of Gomara. The churches of Santo Do- 
-mingo and San Nicolas, the ¢loisters of the convent 
j Juan, and several other ecclesiastical buildings 
are fine specimens of Romanesque work of the 12th 
d 13th centuries. The population is chiefly agri- 
al; but there are also flour-mills, tanneries, pot- 
z , ete.; and some trade in timber, wool, and fruit 
is carried on. Three anda half miles distant is the 
r the ancient Numantia. But few traces of the 
ty, however, remain. A railway has long been 
ected between Soria and Calatayud, upon the 
rid and Saragossa line. The population in 1877 


REL. 


Vou. 


ee HorticuLrurg, vol. xii. p. 300. 
—1115 


The fine arts form a sixth sec- | 


It is a bleak and lofty re- | 
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SORRENTO, a city of Italy, in the province of 
| Naples, on the north side of the peninsula that sepa- 
rates the Bay of Naples from the Bay of Salerno, 
about 13 miles to the east of Capo di Sorrento, crowned 
by the ruins of a temple of Neptune. Sorrento con- 
| tains only a few unimportant remains of the magnifi- 
cent buildings which made it in the time of Augustus 
a finer city than Naples ; and its present prosperity 
depends mainly on the reputation it enjoys as a sum- 
'mer watering-place, with a delightful and healthy cli- 
‘mate, and situated amid picturesque coast scenery. 
The chief local industry is the inlaying of wood. In 
ancient times the Surrentine wines had a great re- 
pute. The population was 4254 in 1861 and 6089 in 
11881. 

Surrentum was of very ancient origin, but it does not ap- 
pear frequently in history. A famous temple of Minerva 
| stood on the Promontorium Surrentinum (now Punta della 
Campanella). In 1558 the Corsair Pialy attacked the town 
and carried off 2000 prisoners. Statius celebrated the de- 
| lights of the Surrentine villa owned by his friend Pollius 
| Felix; it was at Sorrento that Bernardo Tasso wrote his 


Amadigi; and Torquato Tasso was born in the town in 
1544, 


SOSIGENES, the astronomer who was employed 
by Julius Caesar to reform the Roman calendar, 46 
B.C. (see CALENDAR). Of his life nothing further is 
known, with the exception of two references to him by 
Pliny, which show that he left some astronomical 
treatises. The chief one is as follows: 


“Tres autem fuere sect, Chaldea Agyptia, Greca. His 
addidit quartam apud nos Cesar dictator annos ad solis cur- 
' sum redigens singulos, Sosigene perito scientiew ejus adhi- 
bito; et ea ipsa ratio postea comperto errore correcta est, ita 
ut XII. annis continuis non intercalaretur, quia cceperat 
sidera annus morari qui prius antecedebat. Et Sosigenes 
ipse trinis commentationibus, quamquam diligentior ceteris, 
non cessavit tamen addubitare ipse semet corrigendo.”—H, 
N., xviii. 25. 


From another passage (//. N., ii. 8) we infer that 
Sosigenes maintained that Mercury moved in an epi- 
cycle about the sun; this doctrine is referred to by 
his contemporary Cicero, and it was-also that of the 
Egyptians (see Pronemy). — Sosigenes is commonly 
called an Egyptian and a Peripatetic, but this has 
arisen from his having been confounded with a Peri- 
patetic philosopher of the same name who lived in the 
2d century of the Christian era, and who will be 
briefly noticed below. It is most probable, however, 
that he was a Greek of Alexandria, for the following 
reasons. (1) Caesar had just returned victorious from 
his Alexandrian expedition, which occupied parts of 
the years 48 and 47 B.c., when, with the assistance of 
Sosigenes, he settled the chronological question. (2) 
We learn from Plutarch ( Ccs., 59) that ‘‘ Ceesar laid 
the problem (viz., the correction of the calendar) be- 
fore the ablest philosophers and mathematicians,’’ and 
at that time the school of Alexandria was world- 
famous. (3) We know that Czesar was himself a dili- 
gent student of astronomy. Lucan. ina passage which 
refers to his correction of the calendar, represents him 
as saying that even in the midst of his campaigns he. 
had always found time for astronomical pursuits : 


“media inter preelia semper 
Stellarum clique plagis superisque vacavi ; 
Nec meus Eudoxi vincetur Fastibus annus.”—x. 185-7. 


(4) Macrobius says that Caesar wrote a work on the 
motion of the stars, and expressly states, moreover, 
that he derived from the Egyptian schools his infor- 
mation on the subject, and also what he required for 
the correction of the calendar.! (5) Ceesar’s arrange- 
ment was substantially the same as the reform of the 
Egyptian calendar in the year 238 B.c, under Ptolemy 


1 “Nec mirum si hee a morsum reprehensionis evasit, 
cui arcessita est ab o postreme correctionis auctoritas. 
Nam Julius Cesar, ut siderum motus, de quibus non indoctos 
libros .reliquit, ab ape disciplinis hausit, ita hoe ube ue ex 
eadem institutione mutuatus est, ut ad solis cursum finiendi anni 
tempus extenderet.”"—Sat., i. 16. 
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III. Euergetes, a fact which remained unknown until 
the discovery of the Decree of Canopus by Lepsius at 
Sanor Tanis in Egypt in the year 1866. 

Zeller (Phil. d. Gr., vol. iii. part 1, 2d ed., pp. 705-6, note 
of p. 703, and p. 694, note 3), and after him, but in a more 
complete manner, Th. H. Martin (Annales de la Faculté des 
Lettres de Bordeaux, 2° fasc., 1879), have shown, in opposi- 
tion to the prevailing opinion, which had been formerly 
held by Zeller himself, that the subject of this article has 
nothing in common but the name with Sosigenes the Peri- 
patetic philosopher, author of a work on restituent spheres 
(Lworyévns rept rv dvedtrrovoay [epacpav]), which is referred 
to by Proclus (Hypotyp., p. 111, ed. Halma) and followed by 
Simplicius in his Commentary on the treatise of Aristotle, 
De Celo, author also of some other works, and master of 
Alexander of Aphrodisias, who lived at the end of the 2d 
and beginning of the 3d century after Christ, and who was 
the most celebrated of the commentators on Aristotle, 


SOTO. See Dr Soro. 

SOUBISE, Bensamin dE Rowan, Duc Dk (c. 1589- 
1641), was the second son of René II., Vicomte de 
Rohan, and Catherine de Parthenay, and the younger 
brother of the soldier-writer Henri de RouAN (qg.v.). 
The seigneury of Soubise came to the Rohans through 
Catherine, and Benjamin took the title as her second 
son. The exact date of his birth does not seem to be 
known, but it is believed to be 1589. He served his 
apprenticeship as a soldier under Prince Maurice of 
Orange in the Low Countries. 
comes an historical character before 1621, when the 
religious wars once more broke out in France. He and 
his brother Rohan were the soul of the Huguenot 

arty,—the elder brother chiefly taking command on 
and and in the south, Soubise in the west and along 
the sea-coast. His exploits in the conflict have been 
sympathetically related by his brother, who, if he was 
not quite an impartial witness, was one of the best 
military critics of the time. Soubise’s chief perform- 
ance was a singularly bold and well-conducted attack 
(in 1625) on the royalist fleet in the river Blavet 
(which included the cutting of a boom in the face of 
superior numbers after a style suggestive of the best 


days of the English navy) and the oceupation of Ole- | 


ron. Soubise commanded at Rochelle during the 
famous siege, and if we may believe his brother the 
failure of the defence and of the English attack on Rhé 
was mainly due to the alternate obstinacy of the towns- 
folk and the English commanders in refusing to listen 
to Soubise’s advice. When surrender became inevi- 
table he fled to England, which he had previously 
visited in quest of succor. He died in 1641, and his 
title afterwards served as the chief second designation 
(not for heirs-apparent, but for the chief collateral 
branch for the time being) of the house of Rohan- 
Chabot, into which the older Rohan honors were car- 
vets “hed his niece Marguerite four years after his 
eath. 

SOUBISE, Cartes DE Roman Prince Dk (1715- 
1787), peer and marshal of France, grandson of the 
Princesse de Soubise, who is known to history as one 
of the mistresses of Louis XIV., was born in Paris on 
July 15, 1715. He accompanied Louis XV. in the 
campaign of 1744-48, and attained high military rank, 
which he owed more to his courtiership than to his 
reneralship. Soon after the beginning of the Seven 

ears’ War, through the influence of Madame de 
Pompadour, he was put in command of a corps of 
24,000 men, and on 4th November, 1757, he sustained 
the crushing defeat of Rossbach (see vol. ix. p. 518- 
19, where also some subsequent and more favorable 
episodes of his military career are briefly indicated). 
After 1763 he lived the life of an ordinary courtier in 
Paris, dying on July 4, 1787. 

SOUDAN, or StnAn (Bildd es-Stidin, ‘‘ Country 
of the Blacks’’), a term applied by mediaval Arab 
geographers to the region of Africa south of the Sa- 
hara mainly inhabited by peoples of Negro blood, 
hence corresponding to the expressions Nigritia, N. egro- 
land, at one time current amongst European writers. 


But he hardly be- | 


| systems the chief waterpartin 


SOTO—SOUDAN. 


It lies mainly between 5° and 18° 


i ly | : N. lat., consequently 
entirely within the tropics, 


and in its widest sense 
Stretches right across the continent from Cape Verd 
lon the Atlantic to Massowah on the Red Sea. But 
the term is more usually restricted to the region 
bounded N. by the Sahara, 8. by Upper Guinea and 
the lands draining to the Congo basin, W. and BE. by 
| Senegambia and the Abyssinian highlands respectively 
(see vol. i. plate II.). Within these limits it has an 
extreme length of about 3000 miles between the Sene- 
gal river and Abyssinia, extending southwards at some 
points 660 miles, with a total area of perhaps 2,000,000 
Square miles, and a population approximately esti- 
mated at from 80 to 90 millions. hem the arid and 
sandy northern wastes to the well-watered and arable 
_Soudanese lands the transition is effected by an inter- 
‘mediate zone of level grassy steppes, partly overgrown 
/with mimosas and acacias, with a mean breadth of 
about 60 miles, between 17° and 18° N. lat., but to- 
wards the centre reaching as far south as 15° N. Ex- 
cluding this somewhat uniform transitional zone, the 
Soudan, properly so called. may be described as a 
) moderately elevated region, diversified with extensive 
open or rolling plains, level plateaus, and even true 
highlands, especially in the southwest. It constitutes 
three distinct hydrographic systems, corresponding to 
the three main physical divisions of Western Soudan, 
draining through the Niger southwards to the Atlan- 
tic; Central Soudan, draining to the great central de- 
ei and landlocked basin of Lake Tehad; and 
Yastern (Egyptian) Soudan, draining through the Nile 
northwards to the Mediterranean. Between these 
are—(1) the Marrah 
Mountains of Dar-Fur whence flow the Bahr es-Salamat 
west to the Shari, and numerous intermittent wadies 
east to the Nile; (2) the Monbuttu uplands (Mount 
Baginze) separating the western headstreams of the 
White Nile from the Welle (Bahr Kuta), which, ac- 
cording to the latest information, flows, not to the 
Shari as Schweinfurth supposed, but to the Congo 
through the Mbangi; (3) the so-called ‘* Kong ’’ 


Mountains, dividing the Niger basin from the Volta 
and other streams flowing in independent channels 
south to the Gulf of Guinea. The Adamawa high- 
lands, culminating in Mount Alantika (9000 to 10,000 
| feet), do not form a divide, as was supposed, between 
the Binue (the main eastern tributary of the Niger) 
and the Logon and other streams flowing east to the 
Shari (the great southern affluent of Lake Tchad). 
Flegel, who has recently explored the upper course of. 
the Binue, found that it sweeps right round the east 
foot of Mount Alantika, and is even navigable round 
this bend and some way southwards. On the other 
hand, the central hydrographic system of Lake Tchad 
has been greatly alanee in size since Lupton, Grenfell, 
and other recent explorers have made it evident that 
the Bahr-Kuta (Welle) flows not to the Shari but to 
the Congo basin. The Shari basin, which is now 
known not to reach farther south than about 6° N. lat., 
may even be almost, considered, physically as well as 
politically, as subsidiary to the Niger hydrographic 
system, for there are indications that the fon once 
flowed into the Binue by the Mayo-Kebbi. The 
Mayo-Kebbi is a long flat trough or valley in 9° 30’ N. 
lat., with a level swamp at the bottom receivin as a 
backwater the overflow of the Logon, and also drain- 
ing through the Binue to the Niger. _ By canalizing 
the Mayo-Kebbi the Binue and Shari basins might. 
be permanently connected, in which case the Niger 
system would afford a navigable waterway from_t 
ulf of Guinea to the southereiaade limits of Bag- 


hirmi. 7 
From the Kong highlands, some of whose 

anpear to attain elevations of 6000 to 7000 feet, West- 

ern Soudan falls gradually towards the north and 

northeast down to the Great Desert where the city of 

Timbuktu still maintains an altitude of 770 feet e 

sea-level (Lenz). Southeast of the Niger the land 


s 


SOUDAN. 
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rises in terraces of 1000 and even 3000 feet, above | ments are ague and other marsh fevers in the low-lying 


which. isolated crests range from 5000 to 9000 feet. 
This little known western highland region, comprised 
between the Binue and the lower Niger, and extend- 


ing from Adamawa to the Cameroons on the Bight of | alluvial soil and tropical heat wherever moisture abounds. 


| Of large growths the most characteristic and widespread are 
ying between the Blue Nile and the Ta- | 


Biafra, corres 
of Abyssinia, 
gazze and dominating the Red Sea. North of Adama- 
wa the land falls rapidly down to the vast depression 
of Central Soudan, whose lowest part is flooded with 
the waters of Lake Tchad (Chad or Tsad), the largest 
area of inland drainage, next to the Aral-Caspian 
basin, in the eastern hemisphere. This freshwater 
lacustrine depression, usually 10,000 square miles in 
extent, expands to 40,000 and ove 50,000 square miles 
when swollen by the flood-waters of its great feeders,— 
the Logon-Shari from the south and the Komadugu 
from the west. From the Tchad depression, which is 
still 1150 feet above the sea, the ground rises again 
eastwards in the direction of Wadai and Dar-Fur, to 
heights of 3000 feet and upwards, culminating in the 
volcanic Jebel Marrah (6000 feet), which forms the 
natural eastern limit of Central Soudan, and the great 
divide between the Tchad and Nile basins. But politi- 


eon with the eastern highland region 


cally the line between Central and Eastern Soudan is | 


usually drawn more to the west along the conventional 
frontiers of Wadai and Dar-Fur, the latter province, 
although never completely reduced, being claimed as 
part of Egyptian Soudan. This region constitutes 
two distinct physical divisions,—the first comprising 
the provinces of Dar-Fur and Kordofan, bounded E. 
by the White Nile and S. by the Bahr el-Arab, a 
tableland in which the steppe formation predominates 
while the second is skirted east by the Bahr el-J ebel 
and stretches from the Bahr el-Arab southwards to 
the Monbuttu uplands, a vast plain watered by the 
numerous southwestern headstreams of the White 
Ni This plain rises 
nd southwest to the highlands, which appear to cul- 
minate in Mount Baginze, and which form the water- 
parting between the Nile and Congo basins. Included 
Eastern Soudan is also the extensive plain of 
enaar, stretching from the Nile eastwards to the 
byssinian uplands, and rising southwards to the 
Fazokl and Berta highlands. 


_ The prevailing geological formations are the crystalline 
sks, such as granites, diorites, slates, gneiss, underlying 
e old and new alluvia of the plains, and found associated 
with sandstones in the highlands. In the Kong Mountains 

6 granites underlie the sandstones, but in the Tagalé 
(South Kordofan) they pass over to porphyries and 
tes, interspersed with extensive diorites and auriferous 
veins. Volcanic rocks (basalts, lavas, tufas) appear 
restricted to the isolated Defafaung and Alantika 
ns (Adamawa), although solfataras occur in the 
é district where sulphur abounds. Mineral waters are 
found in Dar-Fur and Adamawa, The most widely 

d minerals are iron and copper, the oxides of iron oc- 
ng almost everywhere from the White Nile to the 
, While pure copper is met especially in Dar-Fur and 
_ Gold is chiefly restricted to the Tagalé and Kong 
tains, Bambarra, and Adamawa; and lead, antimony, 


e confined to a few isolated districts. Character- 
S liparently total absence of limestones, coal, salt, 
on, the supplies of salt being imported mainly from 
lara. Report, however, speaks of a large lake in the 
Marrah, from which salt is obtained, 
climate of Soudan is distinctly tropical, with two 
ined seasons, hot and rainy from April or May to 
warm and dry for the rest of the year. The former 
ipanied by tremendous thunderstorms and continu- 
ppours flushing all the khors, wadies, and other 
arses, flooding large tracts along the lower courses 
ri, Logon, Komadugnu, and Niger, and interrupting 
nications for weeks together in Baghirmi and 
fore the rains set in the glass seldom falls below 
F., rising at noon to 104°, while the mean annual 
eat Kuka (Bornu) is about 82° F. But in the 
on it is often lowered to 58° or 60°, and under the 
e of the cool northeast winds water often freezes on 
inds, snow falls in Dar-Fur, and fires are kept up in 
in the central districts of Kano. The chief ail- 


radually towards the south | 


id 


tracts subject to inundations, the Guinea-worm, cutaneous 
diseases, and leprosy. The fevers are dangerous alike to 
Europeans and natives. 


An exuberant forest vegetation is favored by the rich 


—the baobab ( Adansonia), reaching north to the 13th parallel 
and attaining a girth of 80 feet; the superb deleb palm, 
covering extensive tracts especially in the east, where it 
grows to a height of over 120 feet; the shea or butter tree 
(Bassia butyracea), in the Niger basin and Kong uplands; 
the cotton-tree, dum palm, tamarind, several varieties of 
euphorbias, acacias, and mimosas, the heglyg (Balanites 
zgyptiaca), and jerjak of Wadai, which yields a kind of vege- 
table honey. Owing to the absence of salt the date-palm is 
very rare. The chief cultivated plants are cotton, maize, 
several kinds of durrah (Sorghum vulgare, S. cernuum, ete.), 
hemp, tobacco, gourds, water-melons, indigo (of excellent 
quality and growing everywhere, wild and cultivated), and 
lastly the guru or kola nut (Stereulia acuminata and S. macro- 
carpa), which in Soudan takes the place of the coffee berry. 
Cotton of the finest quality has been raised on the rich allu- 
vial plain of Taka and Senaar. 

The beasts of prey, nowhere very numerous, are chiefly 
represented by the lion, panther, hyena, and jackal. Ele- 


| phants in herds of 400 or 500 frequent the swampy districts 


about Lake Tchad, but are not found farther north than the 
12th or 13th parallel. The ordinary African rhinoceros is 
common, and the rare one-horned species appears to have 
been met with in Wadai. The wild ass, zebra, giraffe, and 
antelopes in considerable variety abound on the eastern 
steppe lands, and endless species of monkeys in the forest 
districts. Crocodiles, some of great size, from 16 to 18 feet 
long, infest all the large rivers, the sangwai,—a web-footed 
variety, occurring in the Niger. The hippopotamus also 
abounds in these waters, which teem with fish, mostly of 
unknown species. These attract numerous flocks of water- 
fowl,—pelicans, spoonbills, cranes, ducks, and many un- 
known species. In the Tchad, Fittri, and other districts 
the fish are captured, dried, and exported in large quantities 
to Fezzan and the countries beyond the Niger. Flies and 
mosquitoes swarm in the marshy, and locusts in the dry 
districts ; and in the woodlands insect life is represented by 
myriads of termites and some very large species of bees, 
wasps, and ants, besides beetles and butterflies in consider- 
able variety. ‘ 

The term Bilad es-Siddn is fully justified by the ethnical 
conditions of this region, which may be regarded as the 
true home of the Negro variety of mankind. Here this 
still everywhere forms the substratum of the population, 
constituting the distinct aboriginal element, in many 
places exclusively, in others intermingled with foreign 
intruders from the north and east. As far as can now 
be determined, these intruders belong to two separate 
branches of the Caucasic stock—the Hamitic and the Semitic. 
The Hamitic is represented by three divisions—Fulahs,! 
Tibus, and Berbers—all of whom arrived in remote prehis- 
toric times; the Semitic by one division—the Arabs, who 
arrived at various periods since the spread of Islam in 
North Africa. The bulk of the Arab tribes appear to have 
penetrated from the Nile basin through Kordofan to Dar- 
Fur and Wadai, or from the Mediterranean seaboard 
through Fezzan and across the Sahara to the Tchad basin, 
and hence are still mostly restricted to the central and east- 
ern districts. Owing to their later appearance and stronger 
racial sentiment they have kept more aleof from the sur- 
rounding populations than the Hamites, who have every- 
where intermingled with the aboriginal Negro element. 
The result is that the present inhabitants of Soudan are of 
a very mixed character,—more or less pure Negro peoples 
predominating in the Niger basin, in Adamawa, Baghirmi, 
Wadai, parts of Dar-Fur and Kordofan, and in the Nile 


1 Most ethnologists, adopting Fr. Miller's general classification, 
up the Fulahs with the Nubians in a separate division (“ Nuba- 
Fulah family ”’), and class the Tibus as Negroes, But more recent 
research has shown —(1) that the Fulahs and Nubians differ fun- 
damentally in speech and physique, the former being of Caucasic 
and the latter of Negro 8 (Krause, Riippel), and (2) that the 
true Tibus, the Tedas of Tibesti as distinguished from the Dasas 
or southern group, are not Negroes but Hamites, akin to the Tu- 
aregs of the Western Sahara, although the two languages are to- 
tally distinct (Nachtigal). The Tibu language has been described 
as a Negro form of speech; but this is also a mistake. It forms 
an independent linguistic group, the oldest and purest branch of 
which is that of the Northern Tedas. From Tibesti it appears to — 
have spread southwards to Kanem and Bornu, where the Dasa, 
Kanuri, and other dialects have been exposed to Negro influ- 
ences. Had Tibu been origpeey a Negro lan e, its most 
rimitive form would be found, not in Tibesti, but in Soudan, and 
hts progress would have been thence northwards, not from the 
Sahara southwards. 
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basin south of 10° north latitude; half-caste Negroes and | 


Fulahs especially in Western Soudan; half-caste Negroes | 
and Berbers in the northern districts of Western and Cen- | 
tral Soudan; half-caste Negroes and Tibus (Dasas) mainly 
in Kanum and Bornu; true Fulahs scattered in isolated 
groups between the Niger and Tchad basins; true Berbers 
(Tuaregs) in the Timbuktu and Moassina districts; true 
Arabs chiefly in Baghirmi, Wadai, Dar-Fur, and Kordofan. 
In the subjoined table of the chief Soudanese races the 
Negro divisions have little more than a linguistic value. 


Negro and Negroid Peoples. 


Mandingoes: Mandinka, Malinka, and in the east Vangarawa, 
the dominant race between the Joliba (Upper Niger) and Kong) 
Mountains, where their simple and harmonious speech is every- 
where current as the chief medium of intercourse; fine Negro 
type, tall, very dark complexion from coffee-brown to black, long 
frizzly and woolly hair; agriculturists and traders ; ae Mo- 
hammedans outwardly ; population six to eight millions, Chief 
subdivision the Rambarras, whose capital is Sego on the Joliba; 
population 2,000,000, 

Sonrhai or Songhai: An historical race whose empire stretched 
in the 16th century from the northern bend of the Niger to the 
Atlantie and Morocco; te of a monosyllabie type, still cur- 
rent in the Timbuktu district and oases of, Western Sahara; | 
population 2,000,000, 

Tombo, Mosso, Gurma;: Three little known Negro peoples west 
of the Niger within the great bend; affinities uncertain ; form 
semi-independent petty states, apparently tributary to Moassina 
and Gando. 

Nupe or Nufe: Large Negro nation along both sides of the Niger 
from Rabba to the Binue confluence, subject to Gando. 

Yoruba: Powerful Negro people between lower Niger and Da- 
homey ; capital losin: Mohammedans, pagans, and Christians 
(Protestant). 

Batta: The chief Negro people in Adamawa, now subject to the 
Fulahs ; pagans, and Mohammedans. 

Haussa; Largest, most widespread, and intelligent of all the 
Sudanese Negro peoples, mainly between the Niger and Bornu; 
speech very musical, the chief commercial medium in Western 
and Central Soudan, and current in parts of Tripolitana; shows 
co traces of Hamiitic influences (Krause) ; mostly Moham- 
medans. 

Mosgu or Masa: Widespread Negro family between Lake Tchad 
and Adamawa and stretching east to the Shari; chief sub-divi- 
sions: Mandara, Margi, Logon, Gamergu, Margomi, Keribina; 
mostly pagans and uncultured, 

Yedina (Buduma) and Kuri: Predatory Negro tribes in the 
islands of Lake Tchad ; appear to be related to the Kolokos or 
Mekari of Logon and Bornu; nominal Mohammedans; popula- 
tion 30,000, 

Baghirmi: The dominant people in Baghirmi; cultured Mo- 
hammedans; very industrious and skilled weavers and dyers; 
population over a million. 

Maba: The chief Negro nation in Wadai, mainly in the Wara 
and Abeshr districts, about the headstreams of the Batha. 

Fir or For: The dominant race in Dar-Fur, which takes its 
name from them; akin to the Nubas; chief subdivision Kunjara. 

Nubas: Large Negro nation; Jebel Nuba, and other parts of 
Kordofan, the original stock of the Nile Nubians; chief subdivi- 
sions: Kargo, Kulfan, Kolaji, Tumali. ; 

Nilotic Negroes; Shiluks, Dinkas, Bongos, Baris, A-Madi (Mittu), 
and many others about the Bahr el-Jebel and southwestern trib- 
utaries of thé White Nile. 

Funj: A very mixed Negroid race, Senaar. 


Hamites—Pure and Mixed. 


Tuaregs : A main branch of the Berber race, dominant through- 
out the Western Sahara and southern steppes ; powerful, especi- 
ally inthe Timbuktu district and on the north frontier of Bornu, 

Sorinka or Assuanck: Called also Serekuli or Serrakolet, 7.¢., 
“white people” ; half-cast Tuareg and Negro nation scattered in 
small communities from the Nigerto the Atlantic, and numerous 
especially in Senegambia and Moassina; cultured Mohamme- 
dans, and active traders. 

Fulahs: The most powerful, intelligent, and widespread of all 

the Soudanese peoples; from their original home in Senegambia 
(Futa-Toro, Futa-Jallo) have spread since the 18th century 
throughout Western und Central Soudan, and as far east as Dar- 
Fur, everywhere propagating Islam, overthrowing the native 
Haussa and other states, and founding new kingdoms in the 
Niger basin, in Adamawa, and Central Soudan; are called Fel- 
lani by the Haussas, Fulan by the Arabs, Fellata by the Kanuri, 
the term. meaning “fair” or “light colored”; pure type, dis- 
tinctly Caucasic, regular features, long black hair, brown or 
ruddy complexion, slim well-proportioned figures ; but the lan- 
guage, which presents several remarkable features, shows only 
aint traces of Berber influence, and appears on the whole to 
be essentially a Negro form of speech. adopted probably during 
residence from the remotest times in Negroland; population 
seven to eight millions. 

Dasas; The southern branch of the Tibus, chiefly in Kanem 
ana northern Bornu; type and speech show distinct Negro in- 

uences. 

Kanembu: The people of Kanem, with settlements in eastern 
Bornu ; also originally Tibus, but betraying still more decided 


aie influence. 
anuri: The ruling race in Bornu; speech a development of 
the Dasa and Kanem; type half-cast Tibu and Negro. 

Zoghiwa, Baele, Ennedi: Mixed Tibuand Negro tribes; north- 
ern Dar-Fur, originally from Borku and Wanganya, eastern Sa- 
hara; speech akin to Dasa. 


Semites. 
Auldd Soleimain Arabs: In Kanem. 
Auldd Rashid Mahémid : Southeast of Borku, and in Dar-Fur. 


SOUDAN. 


poland Aulid Hamed: Between the lower Shari and Bahr el- 
Ghazal. 
Hamr, Hamrdn . Kordofan. 
Kababish; ‘‘Goatherds " ; 
from Kordofan to Dongola. 
Bakkara ; * Cowherds” ; south of the Kababish to left bank of 
Bahr el-Arab. 


widespread along west side Nile, 


Politically Western and Central Soudan are divided into 
eight independent and semi-independent states, which in 
their order from west to east are as under: 

Bambarra, divided into two nearly equal sections by the 
Joliba, which traverses it from southwest to northeast, is 
ruled by the Negro Bambarras of Mandingo stock. It has 
recently been brought under the influence of the French 
penetrating eastwards from their possessions on the Senegal. 
The capital is Sego, on the right bank of the Joliba. 

Moassina, Gando, Sokoto, Adamawa, the four so-ealled “ Fu- 
lah States,” occupy the Niger basin between Bambarra and 
the Binue confluence, the whole of the Binue basin, and the 
region lying between the Niger and Bornu. Moassina 
(Massina) lies on both banks of the Niger from Bambarra 


| to Kabara, the port of Timbuktu, and is peopled by Fulahs, 


Bambarras, and Sonrhais; capital Hamda-Alahi, on the 
right bank of the Niger, below Jenne, which is its chief 
trading place. Timbuktu, with surrounding district con- 
stitutes a separate territory governed by a kadia, or heredi- 
tary mayor, who lately sent an envoy to Paris for the pur- 
pose of seeking French protection against the rival Tuareg 
and Fulah tribes. Gando, so called from its capital on an 


|eastern tributary of the Niger, stretches along the main 


stream southwards to the Binue confluence, ineluding the 
Nufe territory and part of Yoruba, The lower part is ex- 
tremely fertile, abounding in cotton, indigo, rice and all 
varieties of African grains. It comes within the limits of 
the region over which the British protectorate has recently 
been extended. Besides the capital, there are several large 
towns, such as Bida (30,000 to 50,000 inhabitants) in the 
north ; Rabba (40,000 to 50,000), head of the steam naviga- 
tion on the Niger, and a chief station on the great trade 
route running from Lagos on the Guinea Coast northwards 
to Gando and Sokoto; Egga (8000), on the left bank of the 
Niger, centre of the British trade; Lokoja, facing the Binue 
confluence, an English factory, headquarters of an Anglican 
mission and seat of a Negro bishop. Sokoto, sometimes 
spoken of as the “empire of Sokoto,” is the largest and most 
powerful of all the Soudanese states, stretching from Gando 
to Bornu, and from the Binue northwards to the Sahara 
(see Soxoro). In it are absorbed all the former “ Haussa 
States,” and to it Adamawa is also tributary. The inhabi- 
tants are chiefly Fulahs and Haussas, intermixed with 
many aboriginal Negro peoples, especially in the south and 
southeast. The land is generally fertile, yielding rich 
crops of cereals, cotton, tobacco, indigo, sugar, yams, black 
pepper, ginger, melons. The capital and xesidence of the 
sultan is Sokoto, in the extreme northwest. Other large 
towns are—Katsena, before the Fulah invasion a place of 
100,000 inhabitants, now reduced to 7000; Kano, in Barth’s 
time the “ London of Soudan,” and still with 50,000 souls 
(Matteucci); Wornu (15,000); Gombe, in the province of 
Calam (20,000); Yokoba, or Garu n-Bauchi (150,000); Keffi 
Abd es-Senga (30,000), in Zegzeg, a great centre of the ivory 
trade, and converging point of the two great caravan routes 
from the north (Kano) and the west (Egga). Adamawa, so 
named from its Fulah conqueror Adamaand formerly known 
as Fumbina, or “ Southland,” is ruled by a Fulah vassal of 
Sokoto, who keeps in subjection the Battas and innumer- 
able other Negro. peoples ; it lies between Sokoto, Bornu and 
Baghirmi, merging southwards in the unexplored equato- 
rial region back of the Cameroons. The capital is Yola, at 
the northern foot of Mount Alantika. Adamawa a’ Ts 
to be one of the finest and healthiest regions in Africa, 
splendidly diversified with lofty highlands, fertile valle 
and grassy plains, overgrown in some places with forests 
bananas, baobabs, and plantains, in others yielding abun-— 
dant harvests of cereals, cotton, and indigo. horses and 

cattle introduced by the Fulahs thrive well on the rich pas- 

tures, and elephants abound in the woodlands. __ 

Bornu with Kanem, in the north, now reduced, and the 
tributary state of Logon in the south, completely encircles 
Lake Tchad, except at the southeast corner, wl 
hirmi is wedged in between Logon and Wadai 3 
a flat, low-lying region with fertile plains yiel 
maize, cotton, and indigo, watered by the Ko 
gon, and Shari, all of which flood their ban! 
during the rainy season. The ruling race are th 
cultured but fanatical Mohammedans of mix 
Negro stock. The capital of Bornu is Kuka (5 
000 inhabitants), near the west coast of Lake 
centre of Soudanese trade with the Sahara 
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(Fezzan) across the desert to the Tchad basin; the capital | 


. of Logon is Logon-birni, residence of a vassal prince. Popu- 
lation of Bornu estimated at 5,000,000. 
Baghirmi, a Negro state, since 1871 tributary to Wadai, 


comprises the rich and well-watered plains of the lower | 


Shari, with undefined southern limits. Capital Masena ; 
population about 1,500,000, of whom three-fourths Baghirmi 
the rest Kotokos, Fulahs, and Arabs. 

Wadai, a powerful Mohammedan state occupying the 
whole region between Baghirmi and Kanem in the west 
and Dar-Fur in the east, and claiming exclusive ivory and 
aud slave-hunting rights in the southern (upper) Shari 
basin. 


dukhn, durrah, cotton, indigo. Population four to six mil- 
lions, chiefly Mabas and other Negroes, and numerous Arab 
tribes, with some scattered Baghirmi, Fulah, and Kanuri 
settlements. 

Eastern Soudan, comprising Dar-Fur, Kordofan, Senaar, 
Taka, and the Negro countries on the White Nile and its 
southwestern tributaries, respectively called the Equatorial 
and Bahr-Gazal Provinces, belonged politically to Egypt 
till the rebellion of the late Mahdi. Since his death in 1885 
most of these provinces appear to have lapsed into astate of 
anarchy and barbarism, in which few vestiges remain of the 
peace and order introduced by the European officers of 
the khedive. The Equatorial Province, however, and 
the Suakin district have been exempt from these troubles, 
—the former being still held till 1886 by the governor, Emin 
Bey, for the khedive, while in the latter the natives them- 
Selves succeeded in the same year in putting down the 
“rebels” or party of Osman Digma. For details of Eastern 
Soudan, see articles NILb, NUBIA, and SENAAR. (A. H.K.) 


SOULT, Nicotas JEAN DE Drev, duke of Dal- 
matia and marshal of France (1769-1851), was born 
at Saint-Amans-la-Bastide (now in department of the 
Tarn), on March 29, 1769, and was the elder son of a 
country notary at that place. He was fairly well edu- 
cated, and intended for the bar, but his father’s death 
when he was still a boy made it necessary for him to 
seek his fortune, and he enlisted as a private in the 
regiment of royal infantry in 1785. His superior edu- 
cation insured his promotion to the rank of sergeant 
after six years’ service, and in July, 1791, he became 
. instructor to the first battalion of volunteers of the 
-Rhin. He served with his battalion in 1792, and 
“on goed rose to the position of adjutant-general, colo- 
nel, and chief of the staff to General Lefebvre. Soult 
‘it was who practically directed the operations of Le- 
*s division in 1794, and after the battle of 
Fleurus he was promoted general of brigade by the 
epresentatives on mission. For the next five years 
he was constantly employed in Germany under Jour- 
lan, Moreau, Kléber, and Lefebvre. The attack of 
French left at the battle of Altenkirchen, which 
the day, was directed by Soult, and in 1799 he 
as promo eneral of division and ordered to pro- 
ceed to Switzerland. It was at this time that he laid 
the foundations of his military fame, and he particu- 
y distinguished himself in Masséna’s great Swiss 
paign, and especially at the battle of Zurich. He 
mpanied Masséna to Genoa, and acted as his 
cipal lieutenant rity apes the protracted siege 
‘that city, during which he operated with a detached 
ree without the walls, and after many successful 
1s he was wounded and taken prisoner at Monte 
tto on 13th April, 1800. The victory of pega 
wring his freedom, he received the command of the 
n part of the kingdom of Naples, and in 1802 
appointed one of the four generals command- 
guard of the consuls. Though he was one of 
nerals who had served under Moreau, and 
efore, as a rule, disliked and despised Napo- 
lt had the wisdom to show his devotion to 
ng power ; in consequence he was in August, 
ypointed to the command in chief of the cam 
ogne, and in May, 1804, he was made one o 
marshals of France. When Napoleon de- 
ead the troops of the camp of Baniogse into 
Soult took the command of the right wing, 
us by his capture of the heights of Pratzen 


The capital is Abeshr, on a head stream of the | 
Batha. The country is mainly a hilly plateau rising to | 
3000 feet above the sea, and yielding good crops of maize, | 
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that the great battle of Austerlitz was decided. He 
played a great part in all the famous battles of the 
grand army, except the battle of Friedland, and after 
the conclusion of the peace of Tilsit he returned to 
France and was created duke of Dalmatia. In the 
following year he was appointed to the command of 
the 2d corps of the army with which Napoleon in- 
tended to conquer Spain, and after winning the battle 
of Gamonal he was detailed by the emperor to pursue 
Sir John Moore, whom he only caught up at Coruiia. 
For the next four years Soult remained in Spain, but 
it is impossible to do more than allude to his most 
important feats of arms. In 1809, after his defeat by 
Sir John Moore, he invaded Portugal and took Oporto, 
but, deluded by the idea of becoming king of Portugal, 
he neglected to advance upon Lisbon, and was eventu- 
ally dislodged from Oporto by Sir Arthur Wellesley. 
After the battle of Palatote he was made major- 
general of French troops in Spain, and on 12th No- 
vember, 1809, won the great victory of Ocafia. In 
1810 he invaded Andalusia, which he speedily reduced, 
with the exception of Cadiz. In 1811 he marched 
north into Hstremadura, and took Badajoz, and when 
the Anglo-Portuguese army laid siege to it he marched 
to its rescue, A fought the famous battle of Albuera 
(16th May). In 1812, however, he was obliged, after 
Wellington’s great victory of Salamanca, to evacuate 
Andalusia, and was soon after recalled from Spain at 
the request of Joseph Bonaparte, with whom i had 
always disagreed. In JRA 1813, he assumed the 
command of the 4th corps of the grand army and com- 
manded the centre at Liitzen and Bautzen, but he was 
soon sent, with unlimited powers, to the south of 
France to try and repair the damages done by the 
att defeat of Vittoria, His campaign ‘there is the 
nest proof of his genius as a general, although he was 
repeatedly defeated by the English under Wellington, 
for his soldiers were but raw conscripts, while those of 
Wellington were the veterans of many campaigns. 

Such was the military career of Marshal Soult. 
His political career was by no means so creditable. 
After the first abdication of Napoleon he declared 
himself a royalist, received the order of St. Louis, 
and acted as minister for war from 3d December, 1814, 
to 11th March, 1815. When Napoleon returned from 
Elba Soult at once declared himself a Bonapartist, 
and acted as major-general to the emperor in the cam- 

aign of Witterlao. For this conduct he was exiled, 
ae not for long, for in 1819 he was recalled and in 
1820 again made a marshal of France. He once more 
tried to show himself a fervent royalist and was made 
a peer in 1827. After the revolution of 1830 he made 
out that he was a partisan of Louis Philippe and consti- 
tutional royalty, and served as minister for war from 
1830 to 1834, as ambassador extraordinary to London 
for the coronation of Queen Victoria in 1838, and 
again as minister for war from 1840 to 1844. In 1848, 
ps et Louis Philippe was overthrown, Soult again de- 
clared himself a republican. He died at his castle of 
Soultberg near his birthplace in 1851. 

SOUND. See Acoustics. 

SOUNDING to ascertain the depth of the sea has 
been practiced from very early times for purposes of 
navigation, but it is only since the introduction of 
submarine telegraphy that extensive efforts have been 
made to obtain a complete knowledge of the contour 
of the ocean-bed. As early as the middle of last 
century a few deep soundings were recorded in various 
parts of the world: Ellis made one in 1749 of 891 
fathoms off the northwest coast of Africa. But these 
early results must be accepted only with great caution, 
for the methods then in use were not such as to insure 
accuracy at any depth greater than a few hundred 
fathoms. Sir John Ross, the arctic explorer, was | 
much in advance of his times as regarded such investi- 
gations ; he invented a ‘‘ deep-sea clamm”’ for bring- 
ing up'a pee of the bottom, and on September 1, 
1819, in Possession Bay, made a successful sounding 
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at a depth of 1000 fathoms, which is especially memo- 
rable because it was clear, from the organisms which 
came up entangled in the line, that animal life existed ) 
at that depth. 

The operation of sounding is readily performed in 
shallow water by letting down a weight attached toa 
cord, which is marked off into fathoms by worsted 
tucked under the strands, the tens and hundreds being 
indicated by different colors. The bottom of the weight 
usually presents a hollow, which is filled with tallow, 
so that a portion of the material from the bottom may 
be brought up and give an indication of its nature. 
Sometimes a valved cavity is used instead of the tal- 
low. It is easy to see that the longer the line let out 
the greater will be its friction in passing through the 


Fie. 1. 


Fic, 2. 


water, the more slowly the weight will descend, and 
the slighter will be the shock transmitted to the upper 
extremity when it reaches the bottom; indeed, at 
what are now considered very moderate depths this 
becomes quite imperceptible; hence in deep-sea sound- 


ing the line is carefully watched as it runs out, and the 
time each 100-fathom mark enters the water is noted 
down. Owing to the increasing friction these intervals 
“es tre lengthen, but any sudden increment indicates 
that the bottom has been reached, for it shows that 
the “tt ie has ceased to act, and that further descent 
of the line is due merely to its own gravitation. For 
instance, in one of'the “ Challenger” soundings, with 
a line | inch in circumference, and with a weight of 4 
ewts. attached, the time occupied in descending from 


SOUNDING. 


2900 to 3000 fathoms was 2 m. 10s. ; from 3000 to 
3100 fathoms 2 m. 13s., and from 3100 to 3200 fathoms 
3m. 148., this sudden increase showing that the bot- 
tom had been reached in the interval. 

Furthermore, the weight required to sink a line in 
deep water with sufficient rapidity for purposes of 
accurate observation is so great that it 1s found im- 
practicable to bring it up again without putting an 
undue strain upon the rope or seriously prolonging 
the operation. Hence in 1854 Brooke, an American, 
devised an apparatus by which the weight was detached 
when it reached the bottom and only a small tube con- 
taining a sample of the bottom was Lronehl up. ‘This 
was in fact a modification of an apparatus which had 
been devised by Hooke in the 17th century ; he made 
an arrangement in which a light sphere was sunk by 
a heavy weight, but was liberate on reaching the 
bottom,—the depth being then deduced from the time 
which elapsed between the sinking of the globe and 
its reappearance at the surface. Of the various modi- 
fications of Brooke’s sounding machine, perhaps the 
most famous is that constructed by the blacksmith 
of H.MLS. ‘‘ Hydra,’’ and commonly known as the 
‘“‘ Hydra sounding rod.’’ It was used on the cruises 


Fie. 4. Fie. 5. 


Fie. 3, 
of the “Lightning’’ and ‘‘Poreupine”’ and during 
the earlier part of the ‘‘ Challenger” expedition. This 
apparatus is shown in Fig. 1, where AB is the rod, 
terminating in a tube below so that it may bring up a 
sample of the bottom; the weights F fit loosely round 
it and are supported by the wire E which e 
the stud D, where a spring presses inst it, the 
strength of which is so adjusted that it is unable to 
displace the wire as long as the strain of the weights 
is upon it, but so soon as this is relieved by their rest- 
ing on the bottom the wire is thrust off the stud, and 
when the line is hauled in the weights and wire are 
left behind. Ps 

An improved apparatus has recently been invented 
by Mr. “4 Y. Buchanan, and used by him on board 
the telegraph ships ‘‘ Dacia’’ and “‘ Buceaneer,”’ which 
can be used either in shallow or deep water, and has the 
advantage of bringing up samples of the water 
and of the mud from the bottom. It consist 
hollow cylinder A, Fig. 2, at the top and k 
which are india-rubber valves H, K, opening 
so that water passes freely through them 
descent but is retained as soon as a 
occupies the tube B. The weight EK 
rounds the cylinder is sapped by a wire 
over a peculiar hook D, shown se 


- 
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4, 5; when sounding in shallow water it is not neces- | 
sary to detach the weight, and the wire is therefore | 
placed as in Fig. 3; when working at greater depths 

the wire rests on the other side of the hook, as in Fig. 

4,—the result being that on the bottom being reached | 
it falls into the upper part of the notch, Fig. 5, and | 
continues to press the tube into the mud, but when 
hauling up commences the wire slips out altogether | 
and the weight is left at the bottom. <A ae M, | 
N is sometimes used to retain the sample of the bot- 
tom. 


At the present time deep-sea sounding is extensively 
practiced for telegraphic purposes, and is almost entirely | 
conducted by means of wire instead of rope, a method in- | 
troduced by Sir William Thomson.! The friction of the | 


wire in passing through the water is of course very much | 
less than that of rope, and hence it runs out and can be 
hauled in much more rapidly ; a smaller sinker may be used, 
and in very many instances it can be recovered. It is 
customary in sounding for cables to make very frequent | 
observations (once in from 1 to 50 miles), for it is found | 
that the laying can be accomplished with much less risk | 
of accident if the contour of the ocean-bed be accurately 
known. The saving of time by the use of wire is very con- | 
siderable ; but the advantage is not so obvious in running | 
out as in hauling in, because a heavier weight is used to | 
inerease the rate, this of course involving a loss of iron | 
sinkers. For instance, an apparatus similar to that men- 
tioned above as being used by the ‘“ Challenger” took on 
an average 24 m. 22 s. to sink 2000 fathoms, whilst in a 
recent sounding by the “ Albatross” the weight ran out 
2000 fathoms in 20 m, 30s. and was hauled in in 21 m. 9s., 
—a rate which would have been quite unattainable by the 
aid of rope. The saving in the matter of sinkers is by no 
means inconsiderable ; instead of 3 or 4 ewts., only 50 to 60 
tb are used, and Sigsbee has calculated that this difference 
is sufficient to pay for any extra loss there may be by the 
breaking of the wire. Captain Magnaghi of the Italian 
navy and Captains Sigsbee and Belknap of the American 
Survey have successfully developed the method of sound- 
ing with wire, and owing to its use the last-mentioned 
_ officer was able to survey the route from San Francisco to 
Japan, doing all his sounding by hand, which would have 
been quite impossible had hempen rope been used. When 
soundings are made for scientific purposes it is customary 
to ascertain the temperature, both at the bottom and at 
a depths, by a thermometer of special construc- 
on. 


For further information, see Sir Wyville Thomson, The ths 
of the Sea (London, 1874) ; Narrative of the Cruise of H.M.S, “ Challen- 
aa 1885); Sigsbee, Deep-Sea Sounding and Dredging 
tw ngton, 1880); Wille, Norwegian North Atlantic Expedition, 
. iv., “Apparatus and how used,” 1876-78; Mill, The Scottish 
farine Station (Edinburgh, 1885) ; and, for an improved apparatus 
used on board the “ Talisman,” La Nature, xii. p. 120, 1884; also 
the annual Reports of the U. S. Fish Commission. _(W. E. HO.) 


SOUTH, Rozerr (1633—1716), one of the wittiest 
of English divines, was the son of a London merchant, 
and was born at Hackney, Middlesex, in 1633. He 
was educated at Westminster school, whence in 1651 
he was elected to Christ Church, Oxford. He became 
B.A. in 1654, and the same year wrote several Latin 
verses to congratulate Cromwell on concluding peace 
_ with the Dutch, which were ublished in a collection 
of university poems. The following year he published 
a Latin poem, entitled Musica Incantans. After com- 
mencing M.A. in 1657 he was in the habit before ob- 
orders in 1658 of preaching as the champion 
of Calvinism against Socinianism and Arminianism. 
_ He was also at this time a strong vod g ch of Presby- 

rianism, but on the approach of the Restoration his 
ews on church government underwent achange. In 
e adhered successively to the triumphant party 
presented by Cromwell, Charles, James, and 
, and there are substantial grounds for the 
on of Anthony Wood that he was much indebted 


3 preferments to his zeal for ‘‘the powers that 
bn 10th August, 1660, he was chosen public 
wr of the ie egal and in 1661 domestic chaplain 
Clarendon. In March, 1663, he was made pre- 

f Westminster, and shortly afterwards he re- 


re was used in soundings by the U.S. steamer “ Taney” in 
ut without satisfactory results.—Am. Ep.| 
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ceived from his university the degree of D.D. In 
1667 he became chaplain to the duke of York. He 


was a zealous advocate of the doctrine of passive 
obedience, and also strongly opposed the Toleration 
Act, declaiming in unmeasured terms against the vari- 
ous noncomformist sects. In 1676 he was appointed 
chaplain to Lawrence Hyde (afterwards ne of Ro- 
chester), ambassador-extraordinary to the king of 
Poland, and of his visit he sent an interesting account 
to Dr. Edward Pocock in a letter, dated Dantzic, 16th 
December, 1677, which was printed along with South’s 
Posthumous Works in 1717. In 1678 he was promoted 
by the chapter of Westminster to the rectory ‘of Islip, 
Oxfordshire. Owing, it is said, to a personal grudge, 
South, in 1693, published Animadversions on Dr. 
Sherlock's Book, entitled a Vindication of the Holy 
and Ever Blessed Trinity, in which the views of Sher- 
lock were attacked with much sarcastic bitterness. 
Sherlock, in answer, published a Defence in 1694, to 
which South replied in ritheism Charged upon Dr. 
Sherlock's New Notion of the Trinity, and the Charge 
Made Good. The controversy was carried by the rival 


| parties into the pulpit, and occasioned such keen feel- 


ing that the king interposed to stop it. During the 
greater part of the reign of Anne, South remained com- 
paratively quiet, but in 1710 he showed himself a keen 
opponent of Sacheverell. He died 8th July, 1716, and 
was buried in Westminster Abbey. 


The style of South is vigorous, pungent, and brilliant, 
though tending to exuberance. His sermons are strongly 
practical, but his theory of life is not ascetic. His wit 
generally inclines towards sarcasm, and it was probably 
the knowledge of his quarrelsome temperament that pre- 
vented his promotion to a bishopric. If he sacrificed prin- 
ciple to his desire for preferment, his ambition was not of a 
sordid kind, for he was noted for the extent of his charities. 
He published a large number of single sermons, and they 
appeared in a collected form in 1692 in six volumes, reach- 
ing a second edition in his lifetime in 1715. His Opera 
Posthuma Latina, including his will, his Latin poems, and 
his orations while public. orator, with memoirs of his life, 
appeared in 1717. His Works were published with a memoir 
by the Clarendon press in 1823,and have been several times 
reprinted. The contemporary notice of South by Wood in 
his Athene is characterized by a strongly hostile tone, 
partly to be explained by a criticism of South at Wood’s 
expense. 


SOUTH AFRICAN REPUBLIC. See Trans- 


VAAL. 

SOUTHAMPTON, a municipal and parliamentary 
borough, which gives name to Hampshire, or the 
county of Southampton, and one of the principal sea- 
ports on the south coast of England, is beautifully 
situated at the head of Southampton Water, formin 
the mouth of the Test, on a sloping peninsula, bounde 
on the east by the Itchen, at the terminus of the 
South-Western Railway, 79 miles southwest of Lon- 
don, 13 south-southwest of Winchester, and 24 west- 
northwest of Portsmouth. Southampton is also a 
county of itself,—the county of the town of South- 
ampton. It preserves much of its antique appearance, 
but, although in the older parts the streets if, pictu- 
resque are narrow and irregular, it, may still claim the 
distinction it enjoyed in Leland’s time of ranking ‘‘as 
one of the fairest that is in England,’’ handsome and 
spacious shops lining the principal streets, while the 
suburbs are studded with numerous villas and man- 
sions embosomed in woods. There are still considerable 
remains of the old town walls built. in the time of 
Richard IL., the most remarkable being a portion of 
the west walls, with an arcade on its exterior face. 
Four of the seven gates are comparatively well pre- 
served—North or Bar Gate, South Castle Gate, West- 
gate, and Blue Anchor Gate. The finest of these is 

argate, in a room above which is the ancient Guild- 
hall, where the quarter sessions are held. _The repre- 
sentations of Sir Bevis of Hampton and the giant 
Ascupart which formerly stood on each side have 
recently been obliterated. The Castle, originally a 


. 
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Saxon fortress, and rebuilt when the walls were 
erected, was partly demolished in 1650. After its, 
rebuilding had been begun by the marquis of Lans- 
downe in 1805, it was sold, and in 1818 the site was 
parcelled out for building plots. In the vicinity of the 
castle there are some houses of very ancient date, in- 
cluding King’s House (Karly Norman). The two old 
churches, St. Michael’s (originally Norman about the 
date of 1080) and Holyrood, have been in a great 
degree modernized ; the former contains a beautiful 
Byzantine font and a monument to Sir R. Lyster, 
chief-justice in the 16th century. The French chapel 
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of St. Julien, originally attached to the hospital of 
God’s House, founded by Henry VIII. for eight poor 

ersons, is of Norman architecture ; it_contains the 
putial-placs of the earl of Cambridge, Lord Scrope, 
and Sir Thomas Grey, who in 1415 were executed out- 
side the Bargate for conspiring against Henry V. 
Among the modern public buildings are the Watts 
memorial hall, erected in 1876 at a cost of £8000 
[$38,880], the municipal office, occupying the old 
audit-house, the custom-house, the philharmonic hall, 
the assembly rooms, the county court-house, the corn 
exchange and chamber of commerce, and two theatres. 
The educational institutions include the Hartley 
Institution, founded by bequest for the advancement 
of natural history, astronomy, antiquities, and classical 
and Oriental literature, and now embracing a library, 
reading-room, museum, art gallery, laboratories, and 
schools of science and art associated with South Ken- 
sington; the Edward VL. grammar school, founded 
in 1550, and reorganized in 1875; and Alderman 
Taunton’s school, founded in 1752, and lately remod- 
elled. The school board was established in 1871. The 
benevolent and charitable institutions are numerous, 
embracing the dispensary (1809), the royal South 
Hants infirmary (1838), the female orphan asylum, 
the homeeopathiec dispensary (1873), St. Mary’s cot-_ 
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and Oriental Steam Navigation Company. 
is the headquarters of the Royal Mail Steam Packet Com- 
pany for the West Indies and the Pacific (via Panama) and 
for Brazil and the River Plate, the Union Line for the Cape 
of Good Hope, Natal, and East Africa, and the London and 
South Western Railway Company’s steamers to the French 
coast. Steamers also sail regularly for Ireland and various 
ports on the west coast of England ; and the steamers of the 
North German Lloyd Company touch at the port on the way 
to and from New York, and also to and from Asiatic and 
Australian ports. 
the port in 1876 was 7840 of 1,201,301 tons, of which 3780 
with a tonnage of 201,434 were sailing vessels, and 4060 with 
a tonnage of 999,867 were steamers. The number that 
cleared in the same year was 8047 of 1,174,365 tons, of which 
3994 (196,064 tons) were sailing vessels, and 4053 (978,301 
tons) were steamers. In 1885 the number of vessels that 
entered the port was 9768 of 1,539,357 tons, of which 3456 
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pital (1873), and the Palk memorial home 
(1876). ‘To the north of the town is Southampton 
Common, formerly part of the manor of Shirley; and 
adjoining the town to the north of Above Bar Street 
is the Public Park, prettily laid out and containing 
statues of Lord Palmerston, Dr. Watts, and Mayor 
Andrews. The town is supplied with water partly 
from artesian wells and parity from reservoirs. The 
population of the municipal borough (area 2004 acres) 
in 1871 was 53,741, and in 1881 it was 60,051. In 
1885 the area of the parliamentary borough, formerly 
coextensive with that of the municipal borough, was 

extended to include the parish of Millbrook, 
the ecclesiastical district of the Holy Saviour, 
Bitterne, the parish of St. Mary Extra, and 
the detached portion of Hound included within 
St. Mary Extra. The population of this area 
in 188i was 84,384. It is represented by two 
members. 


The importance of the port dates from the Nor- 
man Conquest, and was originally due to its rela- 
tion to Winchester. It had a considerable trade 
in wine as early as 1152, and from Queen Mary it 
obtained a monopoly in the importation of sweet 
wines from the Grecian islands. With Venice and 
Italy it had a large trade as early as the 14th cen- 
tury, and in the subsequent century it had a con, 
nection with Newfoundland, while its Channel 
trade and its shipbuilding were also of importance. 
About the end of the 16th century its trade had, 
however, begun to decline, and the visitation of 
the plague in 1665 tended still further to aid its 
retrogression. Some improvement took place in 
its prospects by the creation of a Pier and Harbor 
Commission in 1803, and the erection of the Royal 
Victoria pier in 1831 was a further step towards 
prosperity, but its modern trade really dates from 
the opening up of railway communication with 
London in 1840. It possesses one of the finest 
natural harbors and has the advantage of a double 
tide, a second high tide occurring two hours after 
the first. While largely dependent for its import 
trade on its connection with London and its easy 
communication with France, it has become an 
outlet for the manufactures of the midland and 
northern towns: Its great tidal dock, completed 
in 1842 at a cost of £140,000 [$680,400], has an area 
of 16 acres with a depth of 18 feet at low water, 
and the inner dock, completed in 1851, an area of 
10 acres and a depth of 28 feet. Two other docks 
embracing an area of 50 acres are being constructed. 
There are also four dry docks, capable of receiy- 
ing vessels of the largest tonnage at all tides. 
Within recent years the port has lost the overland 
trade between London and India by the removal 
to London of the headquarters of the Peninsular 
At present it 


The total number of vessels that entered 


(175,900 tons) were sailing vessels, and 6312 (1,363,457 tous) 
were steamers. The number that cleared in the same year 


was 9641 of 1,523,759 tons, of which 3350 (182,688 tons) were 
sailing vessels, and 6291 (1,341,071 tons) were steamers. 


Since 1845 the trade has increased more th ‘old, 
although within recent years the port has suffered the 
prevailing dulness. The total value of rts 

in 1845 was £1,475,000 [$7,168,500]; in 1886 the y the 


imports was £9,205,183 [$44,739,189.38], and in 1884 it was 
£7,544,354 [$36,665,560.44] ; for these last years the value of 
the ex ports of United Kingdom produce was £9,306,326 [$45, 


228,744.36} and £6,909,072 [$33,578,089.92]; while the value 
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of the exports of foreign and colonial produce and manu- | 
factures in 1882 was £1,589,652 [$7,725,708.72] and in 1884 
£1,150,954 | $5,593,636.44]. Among the principal imports are 
cocoa, coffee, corn (including maize), apples, provisions (espe- | 
cially butter, eggs, and potatoes from France and the 
Channel Isles), rum and brandy, sugar, wine, wool, and rags. 
Among the principal exports of the produce of the United 
Kingdom are apparel, cotton goods, leather, linen goods, | 
machinery, copper and iron goods, woollen and worsted 
goods, The number of ships built at the port in 1885 was 
19, of 17,875 tons burden. 

The Roman station of Clausentum was situated at Bitterne 
on the opposite side of the Itchen, where extensive Roman 
remains have been found. The present town was founded 
by the West Saxons, probably soon after their landing under 
Cerdie and Cynric on the shores of Southamptom Water in 
495. The name Hantun-scire (Hamptonshire) occurs in the 
Saxon Chronicle under date 755, and Hamtun is first men- 
tioned separately in 837. The prefix ‘ South” was probably 
added after the annexation of Wessex to Mercia in 920, to 
distinguish it from the Hampton in Mercia afterwards called 
Northampton. The town was frequently ravaged by the 
Danes in the 9th and 10th centuries. Canute, after his 
establishment on the throne, made it his occasional resi- 
dence, and Southampton beach is reputed to have been the 
scene of his rebuke to the flattery of his courtiers, by the 
demonstration of his powerlessness to control the waves. 
Southampton is mentioned in Domesday as Hantune. It 
possessed a mint as early as 925. It was frequently visited 
by successive monarchs from the time of Henry I. In 1338 
it repulsed an attack of the French and Genoese. In 1415 
it was the rendezvous of the army of Henry V. for France, 
and during his stay in the town he detected the conspiracy 
against him of the earl of Cambridge, Lord Scrope, and Sir 
Thomas Grey, who were executed outside the Bargate. In 
1512 the marquis of Dorset embarked from the port with 
10,000 men to the aid of Ferdinand of Spain against France, 
and in 1522 the earl of Surrey set out from it with a large | 
fleet to escort Charles V. Queen Elizabeth held a court at 
Southampton in 1569. On account of the outbreak of the 
plague in London in 1625 the council was transferred by 
the king to Southampton, where on the 7th September a 
treaty was signed with the United Provinces. The town 
received its first charter from Henry II., and a charter of 
incorporation from Henry VI. in 1445 under the style of | 
“mayor, bailiff, and burgesses.” This charter was somewhat 
modified by that granted by Charles I. which remained the 
governing charter till the passing of the Municipal Act. 
The corporation act as the urban sanitary authority. The 
town first returned members to parliament in 1295. Among 
eminent persons connected with Southampton are Dibdin 
~ song writer, Bishop Peacocke, Thomas Fuller, and Dr. 

atts. 


See Hislory of Southampton, by J. Sylvester Davies, 1883. 


SOUTH AUSTRALIA, which lies between 129° 
and 141° E. long., has New South Wales 


* Plate IV. 
on the W., and the Southern Ocean on the 

8. Originally its northern line was 26° S. lat., but by 

the addition of the Northern Territory, or Alexandra 

Land, the area has been extended from 380,070 square 

miles to 903,690, and the northern border carried to 

the Indian Ocean. The length is therefore from lat. 

-88°S. to 11° S., nearly 2000 miles. Being much more 


and Victoria on the E., Western Australia |Th 


‘northern and less southern than the a 
solgny, its present designation is incorrect in point 0 


The southern coast-line shows two large gulf’, 
Spencer and St. Vincent,—the first 180 miles long, the 
0 100. Spencer Gulf is 


S pres to the ocean, while 
St. Vincent Gulf is ld shielded by Kangaroo Island 
with Investigator Straits as its westerly entrance an 


Pitt 
Backstairs Passage for an easterlyone. Yorke Penin- 

ula separates the two gulfs. Port Lincoln and Slea- 
i Bay are at the southwest of Spencer Gulf. On 
e western side of Eyria Peninsula—the land west- 

of Spencer Gulf—are the following bays : Coffin, 
ious, den; Streaky, Denial, and Fowler. The 
stion of South and Western Australia is on the 
alian Bight. Encounter Bay is on the Victorian 
with Lacepede, Guichen, Rivoli, and Macdonnell 


s to the southeast. Flinders, Investigator, and 
t Islands are southwest. Cape Jervis is at the 


n entrance of St. Vincent Gulf, Spencer at the ruling in 
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western. In Northern Territory are Melville, Adam, 
Arnhem, and Raffles Bays, Van Diemen’s Gulf, Port 
Essington, and Port Darwin (lat. 12° S.). The Gulf 
of Carpentaria divides the territory from Cape York 
Peninsula of Queensland. Melville, Bathurst, and 
Groote-Kyelandt are northern islands. ‘Che ranges of’ 
hills are few, rarely reaching 3000 feet. One chain 
runs north from Cape Jervis. Flinders range has 
Brown and Arden, 3000 feet. Lofty, near Adelaide, 
is 2330 feet. Volcanic cones, as Gambier and Schanck, 
are southeast, near Victoria. In general the country 
is level, where not slightly undulating. It is far from 
being well watered, especially to the westward and in 
the interior. The Murray, passing through Lake Vie- 
toria, had previously received most of the drainage of 
the three eastern colonies. The Torrens flows by Ade- 
laide. Fewstreams reach the ocean. Cooper's Creek 
drains part of Western Queensland. The Sdian seas 
receive the Alligator, Liverpool, Roper, Macarthur, 
Daly and Victoria rivers. Albert and the Coorong are 
lakes at the Murray mouth. The depressed area north- 
ward contains Lakes l'orrens, Eyre, Gairdner, Blanche, 
Hope, and Amadeus. ‘The overland telegraph to Port 
Darwin passes mostly through an ill-watered country, 
with oases around springs. The population, 330,000, 
is principally within 100 miles of Adelaide, the capital, 
in lat. 35°S. The leading places north of Adelaide are 
Gawler, 25 miles, Barossa 38, Kapunda 49, Angaston 
51, Port Wakefield 60, Clare 90, Kooringa of Burra 
Burra 100, Moonta 100 northwest, Kadina 96 northwest, 
Blyth 100, Morgan or North-West Bend 105, Broughton 
150, St. Petersburg 154, Port Pirie 155 northwest, 
Port Augusta 240 northwest, Colton 320, Blinman 350. 
To the east are Barker 21, Echunga 23, Nairne 25, 
Kingston or Port Caroline 170 southeast, Narracoorte 
220, Penola 250, Gambier 290, Macdonnell 304. Lin- 
coln is 210 west. Adelaide Port is 7, Glenelg 7, Brigh- 
ton 10, Willunga 30 south ; Goolwa, the Murray port, 
is 60 south. Palmerston of Port Darwin is the chief 
town of Northern Territory; Southport is 25 miles 
south of it. Other settlements are inland mining 
townships. There are 36 counties, 4 pastoral districts, 
23 municipalities, and 112 district councils in South 
Australia proper. 

Climate.—Excepting Western Australia, this is the 
driest portion of the island continent. he rain clouds 
from the Pacific or the Indian Ocean have little store 
left on reaching the South Australian districts. The 
northwest summer monsoons favor the northern coast- 
lands, though the rains penetrate but few miles inland. 
e trade-winds bring only dry blasts from the Queens- 
land side. A large proportion of the southwestern 
shore has a very partial deposition, and even the 
southern Yorke Peninsula, laved by two great gulfs, 
seldom shows any surface water. The conflict between 
the polar and equatorial currents occasionally throws 
down rain in the interior, though many a thunder- 
storm fails to let fall more than a few drops. But 
the southeastern coast catches a fair amount of rain 
from the western breezes off the Southern Ocean. The 
settled districts have winter rains, when Adelaide 
plains are transformed from parched sterility to luxu- 
riant vegetation. The average annual rainfall there is 
but 20 inches, with an evaporation of three times that. 
amount. In 1885 (a dry year) Adelaide had only 16. 
inches. In some years only 5 inches have fallen, even 
on parts of the seashore. The interior, however, has 
been known to have extensive floods after sudden 
storms. The northern coast, as at Port Darwin, has 
from 50 to 70 inches, though for several months with- 
out a shower. The heat is considerable during the 
dry summer time, though cold is felt severely on winter 
mornings and nights, even in the tropics, when a 
dozen degrees of frost may be followed in a few hours 
by a temperature of 80° or 90°. ‘ 

The health conditions of the colony are but little in- 
ferior, except in Adelaide and Port Darwin, to those 
in Tasmania and New Zealand, which are so 
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much cooler and wetter. Dry heat is never so preju- 
dicial as a moist heat. A raging hot wind from the 
north and northwest, to which Adelaide is so unpleas- 
antly exposed, is trying to young children, though it 
never brings noxious gases. On the contrary, when 
passing over eucalyptus forests it brings down health- 
giving airs, in spite of 160° in the sun, or even 120° in 
the shade. Diarrhoea may trouble in summer, and 
catarrh in winter; but, with a birth-rate of 39 in the 
thousand and a death-rate of from 12 to 17, South 
Australia stands more favorably than England in re- 
lation to health. Recently, several townships had for 
the year but seven deaths in the thousand, exhibiting 
a freedom from mortality three times greater than 
London. The death-rate of the colony during 1885 
was only 12.48 to the thousand, while the birtli-rate 
was 37.70. One-third of the deaths were in Adelaide. 
Reports from the tropical Northern Territory speak 
of fever and ague, especially among imprudent gold- 
miners. 


Geology.—The few mountain ranges scattered throughout 
the colony were once, in all probability, byt islands rising 
in a mediterranean sea that connected the Indian Ocean 
and Java Sea with the Southern Ocean. Over at least the 
southern half of South Australian territory the water flowed 
in Tertiary times. The climatic effect of such an archipel- 
ago of islands must have been very different from what now 
is realized in that region. The rise of the country dis- 
played that vast extent of arenaceous limestone forming the 
southern coast floor, and extending westward hundreds of 
miles in Western Australia, and far eastward in Victoria. 
‘The south coast is still rising. The Murray cuts its channel 
through this vast coralline formation. According to the 
Rev. J. Tenison Woods, the newer Pliocene is near Ade- 
laide, while the older is at Mount Gambier. The Murray 
cliffs are Upper Miocene, and the Murray flats are Lower 
Miocene. He finds little or none of Eocene. Flint bands 
occur in this limestone, particularly at Gambier. The Bis- 
cuit country, southeast, has flat limestone concretionary 
cakes on the surface, more or less rounded. Beds of sand 
cover large areas of the recent rock. Caves abound in the 
Gambier district, provided with stalactites and stalagmites. 
Subterranean rivers flow through some of the caverns, and 
are occasionally reached by natural sloping wells. Gambier 
exhibits much Bryozoan limestone. Its 40 species and 16 
genera of Polyzoa are in Lower Crag. The coral limestone 
there has extensive flint bands, Foraminifera are of many 
kinds ; some of the Rhizopods are still existing in Australian 
waters. Sharks’ teeth and large nautili are frequently met 
with. Most fossils are in casts except Pecten, Bryozoa, Echini, 
etc. The Murray cliffs mark the remains of an extensive 
formation, since largely denuded. The Gambier deposits 
prove the presence of an ancient deep sea, when little of 
Australia, as we now perceive it, had any existence. The 
South Australian ranges are generally of Primary order, the 
Silurian formation being often pierced or flooded by igneous 
rocks, which have transmuted the strata. While granites 
and granitoids are in great masses, the basalts and green- 
stones of a later age are not wanting in the ranges. The 
Primary rocks are observed, also, in Eyria Peninsula, Port 
Lincoln, the central continental districts, and very promi- 
nently in the Northern Territory. Flat-topped sandstone 
hills prevail northward. Westward and southeastward the 
Tertiary rests on a granite floor. Eastward there is the 
same Primary presence, with crystalline mountains devel- 
oping silver mines just over the border. Metamorphic 
rocks, rising amidst Tertiary beds, are strong-in Yorke 
Peninsula, producing much copper. The tablelands are of 
horizontal sandstone, often on spiriferous limestone. Desert 
sandstone may be Miocene. Near the Victorian boundary, 
in the southeast corner of South Australia, recent volcanic 
action is apparent. Several of the lakes there were once 
craters. The deep Blue Lake, or Devil’s Inkstand, occupies 
the centre of Mount Gambier. The banks are nearly 300 
feet high, and are formed of lavas and volcanic ashes. 
Cinder walls are detected, and other varieties of volcanic 
products. Several smaller conessurround the great mount. 
‘The country itself is of the usual Tertiary limestone, more 
or less covered with ashes. Mount Schanck, between Gam- 
bier and the sea, is known as the Devil’s Punchbowl. This 
cone of lava has an empty crater 200 feet deep. Gambier 
and Schanck are landmarks to passing mariners. Among 
the fossil forms in Tertiary Pliocene strata are those of the 
huge Diprotodon, a marsupial vegetable feeder 16 feet in 

height, with gigantic kangaroos, emus, wombats, ete. 
Minera’s.—South Australia, though without coal, was the 
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first Australian colony to have a metallic mine, and the first 
to possess a gold mine. In 1841 the wheel of a dray, going 
over a hill near Adelaide, disclosed to view silver-lead ore. 
In the midst of the bad times in 1843 the Kapunda copper 
mine was found. In 1845 the wonderful Burra Burra cop- 
per was first wrought. The land, 10,000 acres, cost £10,000 
[$48,600] ; and for several years the dividends to share- 
holders were 800 per cent. per annum. The first colonial 
mineral export was 30 tons of lead ore, value £128 [$622.08], 
in 1843. The copper declined as prices fell. It was £322,- 
983 [$1,569,697.39] in 1885, when rates were £50 [$243] a 
ton, but £762,386 [$3,705,195.96] ten years before with over 
£90 [$437.40]. In 1886 most of the mines were closed. Be- 
tween 250 and 400 miles north of Adelaide a very rich cop- 
per district exists. Lead is very abundant. Manganese, 
nickel, bismuth, antimony, and silver haye been mined. 
Tin is seen in granitic places. Iron occurs in almost all 
formations and in all conditions. There is abundance of 
hematite, micaceous, bog, and other ores rich in the metal. 
Talisker and other mines paid in silver. The wonderful 
Silverton, of Barrier Ranges, in a desert, is just outside the 
boundary, though 300 miles only from Adelaide while 600 
from Sydney. Gold was got from a quartz vein at the Vic- 
toria mine, near Adelaide, as early as 1846, but did not pay 
the company. Partial gold working has been conducted at 
Echunga, etc., in southern hills. There are rich alluvial 
and quartz gold mines in Northern Territory, at from 100 
to 150 miles south of Port Darwin. For the year 1884 the 
yield was £77,935 [$378,764.10]. Of 1349 miners 1205 were 
Chinese. Gold is now worked at Waukaringa, 225 miles 
north of Adelaide. Copper, tin, and silver are found in 
Northern Territory. Among other minerals asbestos, roof- 
ing slates, and fine marbles may be named. Some forty 
years ago precious stones, especially garnets and sapphires, 
were gathered in the Barossa Hills. Carbonaceous material 
is found at the Coorong, ete., yielding 50 per cent. of oil. 
Lake Eyre has a rude coal. Kapunda marble quarry is a 
success. In 1885 there were 16,493 acres leased for min- 
erals. The value of minerals exported in 1885 was £338,- 
132 ($1,643,321.52]. 

Agriculture —This is essentially an agricultural colony. 
In its first establishment, farming was intended as the main 
occupation. The land was cut up for sale into eighty-acre 
lots with the view of settling the people on arrival, and 
concentrating them, instead of having them scattered as in 
the neighboring colonies, in which pastoral pursuits com- 


-pletely dwarfed the farming industry. This wise provision 


made the colony for years the supplier of b stuffs to 
Sydney, Melbourne, Brisbane, Perth, and Auckland. As 
neighbors became wheat-producers, Adelaide merchants had 
to seek markets in Natal, Mauritius, the Cape, or even 
Europe. At all times the state has lent every assistance to 
agriculture. As the colony suffers more from drought than 
anything else, public reservoirs are constructed and artesian 
wells are sunk. Forest culture has especially attracted Goy- 
ernment attention. Reforesting and the establishment of 
nurseries for the trees, fruits, and vegetables of other lands 
gohand in hand. Forest reserves already amount to 150,000 
acres. Hundreds of thousands of trees are annually planted. 
The land system sound at the beginning, has been re- 
peatedly amended, especially with a view to the advancement 
of pastoral interests. Instead of cash sales, as formerly, con- 
ditional purchases may be made, extending over a long 
period, subject to conditions of residence and cultivation. 
At the end of 1884 only ten million acres had been pur- 
chased. There were, however, 53,000,000 acres inclosed, 
chiefly for pasturage, and 2,785,490 under cultivation. The 
crop for March, 1885, was as follows: wheat, 1,942,653 acres ; 
fallow, 450,536; hay, 308,429; artificial grasses, 23,217; 
barley, 15,697; lucerne, 8649; oats, 7264; orchard, 5825; 
potatoes, 5666; pease, 4601; vineyard, 4590. The culture 
indicates a warm and dry climate, different from New 
Zealand or the tropical coast of Queensland. The product 
of South Australian fields is so much smaller per acre than 
in any of the neighboring colonies that only an open level 
country of cheap land, with effective machinery at moderate 
cost, could be managed at a profit. Going northward from 
Adelaide the country becomes too dry for roots, and then 
too precarious even for wheat. The county of Adelaide is 
very favorably placed for vineyards, oliveyards, and orch- 
ards. About half the olive trees and a third of the almond 
trees are there. Of 3,704,107 grape vines in the colony, Ade- 
laide county had 2,158,468, and Light, in the neigh 
hills, had 860,356. There were in 1884 473,535 g: 
wine made. The commissioners lately reported tl 
light white wines kept sound and good, while full-bodi 
red wines continue to improve with age. The Wate! 
servation Department is of great service to a; 
Tropical cultivation receives some attention 
Northern Territory. The Chinese raise rice 
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being heavy rains near the coast. Daly river has excellent 
soil and climate for sugar and coffee. 

The pastoral progress has been considerable, notwith- 
standing want of moisture. In 1885 there were 1528 leases 
over 214,916 square miles, besides 257 annual leases with | 
11,214 square miles. There were then 168,420 horses, 389,- 
726 cattle, 163,807 pigs, 6,696,406 sheep (twenty sheep per | 
head of population). Of these the settled counties had 
151,058 horses, 179,206 cattle, and 4,995,394 sheep. In 
Northern Territory, with 136,000 cattle, there were in | 
December, 1835, 6000 horses and 40,000 sheep, that country, 
excepting in the dry interior, being unfitted for wool- | 
bearers. The total export of wool grown in South Austra- | 
lia had only the value of £1,671,775 [$8,124,826.50] in 1885. | 
The prices obtained were a fourth less than ten years before. | 
The rabbit pest is felt as seriously in pastoral as in agricul- | 
tural operations. Kangaroos are far less troublesome to 
stockholders than in Queensland. Where water can be | 
procured by dams, reservoirs, or wells stock can be kept, 
since, where the grass fails, cotton bush and various saline 
plants supply sufficient food. An artesian well lately was 
sunk 1220 feet. Wool is remarkably fine there. While a 
South Australian merino has 2720 serrations to an inch of 
wool, a Leicester sheep has but 1850. 

Fauna.—South Australia is not separated from the neigh- 
boring colonies by any natural boundaries; hence the fauna 
includes many animals which are also to be found in the land 
lying to the east and west. The northern half of the colony | 
lies within the tropics, and possesses a tropical fauna, which 
is, however, practically identical with that of northern 
Queensland. In spite of its immense extent north and | 
south, and a corresponding diversity in climate, the colony 
is poorer in animal life than its neighbors. It possesses | 
thirty-five generaof mammals. These include both genera 
of the order Monotremata,—the Echidna, or spiny ant-eater, 
and the Ornithorhynchus, or duck-billed platypus, both of 
which are found also in eastern Australia and Tasmania. 
The other order of Mammalia associated with Australia, the 
Marsupialia, is well represented in South Australia. It con- 
tains seven genera of Macropodidx or kangaroos, including 
the wallaby and kangaroo rat, four genera of Phalangistide, 
or opossums, and five species of Dasyuridz, or “ native cats.” 
Two genera of this family are peculiar to the region—the 
Chetocercus and the Antichinomys; the latter is found in the 
interior. It is a mouse-like animal with large ears, and is 
remarkable for the elongation of its fore-arm and hind-foot 
and for the complete absence of the hallux. The Phas- 
colomys, or wombat, one of the largest of the marsupials, is 
also found in South Australia, and the curious Myrmecobius, 
or ant-eater of Western Australia. This remarkable animal 
is about the size of a squirrel; it possesses fifty-two teeth 
(a greater number than any known quadruped), and unlike 
most other members of its order, the female has no pouch, 
the young hanging from nipples concealed amongst the 
hair -of her abdomen. The Cheropus, with peculiarly 

slender limbs and a pouch opening backwards, is found in 
the interior. The remaining Mammalia consist of the dingo, 
or native dog, and a few species of Muridz, the mouse family, 
and Cheiroptera, or bats. There are about 700 species of birds, 
7 ered 60 species of parrots. Of the 9 families peculiar 

to the Australian region, 5 are well represented, including 
the Meliphagide (honey-suckers), Cacatuide (cockatoos), 
’ cide (broad-tailed and grass parroquets), Megapo- 
= (mound-makers') and Casuaride (cassowaries), The 
_ last-named family is represented by the Dromzus, or emu, 

which is hunted in some parts of the colony. Reptiles are 
fairly represented: there are fifteen species of poisonous 
snakes. The lizards are very peculiar; South and Western 
Australia contain twelve peculiar genera. No tailed Am- 
ia exist in the continent, but frogs and toads are 


—The plant species resemble those of the eastern 
colonies and Western Australia, but are more limited in 

wiety. The colony, from its dryness, lacks a number 
own elsewhere. Enormous areas are almost destitute of 
is or of timber trees. The Eucalyptus family, so valu- 
le for timber and gum as well as for sanitary reasons, are 
rly represented. Acacias are abundant, the bark of some 
ing an article of commerce. Flinders range has much of 
» valuable sugar-gum, Eucalyptus Corynocalyx, which is 
ing now preserved in forest reserves. Its timber is very 
and strong, not warping, resisting damp and ants. 
head-flowered stringybark, Hue. capitellata, has a per- 
nt bark. A sort of stringybark, Hue. tetrodonta, is found 
Northern Territory. The gouty-stem tree (Adansonia) 
monkey-bread of the north is a sort of baobab. About 

northern plants are Indian. The Tamarindus indica 


ower this remarkable family—the Lipoa—is confined 


. 
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' nutmeg. 


| ways correspond to those in Europe. 
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occurs in Arnhem land, with native rice, rattans, and wild 
The cedar is of the Indian variety. Pines are 
numerous in the south, palms in the north; among the 
most beautiful is the Kentia acuminata, Banksias are very 
common in sandy districts. Flowering shrubs are common 
in the south. There are 130 known grusses in Northern 
Territory. 

Fisheries.—Whaling was formerly an important industry 
about Encounter Bay, as sealing was in Kangaroo Island. 
The whales have migrated, and the seals are exterminated. 


| On the northern side trepang or béche-de-mer fishery has 


commenced, and pear! fisheries have been established. Of 
fish within colonial waters there are forty-two peculiar 
genera. The tropical north has similar fish to those of 
North Queensland, while those of southern bays resemble 
many of the species of Victoria, Tasmania, and New South 
Wales. There are the barracouta, bonito, bream, carp, cat- 
fish, rock cod and Murray cod, conger, crayfish, cuttle, dog- 
fish, eel, flatfish, flathead, flounder, flying-fish, gadfish, 
grayling, gurnard, hake, John Dory, ray, salmon (so-called), 
schnapper, seahorse, shark, sole, squid, swordfish, whiting, 
etc. Though called by English names, the fish do not al- 
The Murray cod is a 
noble freshwater fish. 

Commerce.—There is little speculative trade, the shipping 
being employed in the conveyance of the exports of the 
colony and the introduction of needful supplies. * The im- 
ports during 1884 amounted to £5,749,353 [$27,941,855.58], 
of which £2,983,296 [$14,498,818.56] came from the United 
Kingdom, £997,785 [$4,849,235.10] from New South Wales, 
£714,272 [$3,471,361.92] from Victoria, £38,460 [$186,915.50] 
from Tasmania, £34,675 [$168,520.50] from New Zealand, 
£97,230 [$472,537.80] from India, £28,011 [$136,133.46] from 
Natal, £55,598 [$270,206.28] from Hongkong, £19,201 [$93,- 
316.86] from Canada, £239,093 [$1,161,991.98] from Mauri- 
tius, £54,945 [$267,032.70] from China, £49,028 [$238,276.08] 
from France, £61,727 [$299,993.22] from Germany, £72,214 
[$350,960.04] from Norway and Sweden, £186,236 [$905,- 
106.96] from the United States. Of the exports, £6,623,704 
($32,191,201.44], there went to the United Kingdom £4,081,- 
864 [$19,837,859.04] ; New South Wales, £773,240 ($3,757,- 
946.40]; Victoria, £651,019 [$3,163,952.34]; Queensland, 
£255,746 [$1,242,925.56]; Cape Colony, £249,844 [$1,214,- 
241.84]; India, £144,287 [$701,234.82]; Western Australia, 
£132,554 [$644,212.44] ; Natal, £78,118 [$379,653.48] ; France, 
£57,500 [$279,450]; Mauritius, £52,010 [$252,768.60] ; Bel- 
gium, £33,092 [$160,827.12]. Among the exports during 
1884 were wool, £2,616,626 [$12,716,802.36] ; wheat, £1,694,- 
005 [$8,232,864.30] ; flour, £794,812 [$3,862,786.32] ; copper, 
£469,231 [$2,280,462.66] ; sheepskins, £87,455 [$425,031.30] ; 
silver-lead, £66,592 [$323,637.12]; bark, £45,049 [$218,- 
938.14]; jams, £35,338 [$171,742.68] ; horses, £30,845 [$149,- 
906.70] ; tallow, £28,403 [$138,038.58] ; wine, £17,061 [$82,- 
916.46]; gold, £15,469 [$75,179.34]. There were imported 
overland 411,307 sheep and exported 168,770. Of shipping, 
there entered 1120 vessels of 909,335 tons, and cleared 1111 
of 925,197. The British amounts were 768,301 and 783,121 
tons respectively. In the Northern Territory the imports 
were £140,229 [$681,512.94], exports £90,411 [$439,397.46] ; 
the gold export for the last six months of 1885 was £33,869 
[$164,603.34]. The assets of the eleven banks at the close 
of 1885 were £13,380,716 [$65,030,279.76],—total deposits 
£5,880,950 [$28,581,417]. The Government savings banks, 
on June 30, 1885. had 53,164 depositors, with £1,571,283 
[$7,636,435.38] as balances—five per cent. interest being 
allowed. ’ 

Manufactwres—Increased attention has been lately di- 
rected to local industries, and a more protective tariff has 
been enforced with a view to their development. The 
official returns for March 31, 1886, gave 640 works, employ- 
ing 7952 men and 1350 women. ’ 

Communication —The district councils have charge of 
many of the roads. The general dryness of the country is 
favorable to the condition of roads. Railways have been 
constructed for the conveyance of farming produce to 
market, the carriage of minerals to port, and the tapping 
of the Murray river traflic from the east. At the beginning 
of 1886 there were 1211 miles of railway open, and 570 in 
course of construction. The working expenses during 1885 
came to £386,000 [$1,875,960], and the revenue to £556,000 
[$2,702,160]. There are several tramways, supplementing 
railway traffic. 2 4 

Water-Supply.—The Government is aiding the railway 
movement for opening out the interior by the construction 
of waterworks and public reservoirs. To supply Adelaide, 
independently of the Torrens river, there has been an ex- 
penditure of £866,942 [$4,213,338.12]. Kapunda has a 
reservoir of 41,200,000 gallons; Port Pirie of 25,700,000; 
Mount Barker of 6,000,000 ; Port Augusta of 666,000; Mount 
Gambier and Gawler each of 279,000. There are large 
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storage tanks at many places, eg., for 810,000 gallons at 
Moonta. 

Administration —The governor is the representative of 
the crown. The legislative council, of twenty-four mem- 
bers, one-third retiring every three years, is chosen by 
32,000 electors. The house of assembly, of fifty-two mem- 
bers, is appointed for three years by 60,000 electors. Re- 
sponsible government dates from 1856, 
contracted for useful public works, was £18,000,000 [$87, 
480,000] in 1886. For the year 1884-85 the revenue was 
£2,157,931 [$10,487,544.66], but expenditure was £2,430,513 
[$11,812,293.18]. A revision of the tariff was necessary. 
Customs yielded £511,230 [$2,484,577.80] ; railways, £662,- 
455 [$3,219,531.30], against working expenses £411,850 [$2,- 
001,591]; land sales, £333,369 [$1,620,173.34] ; land rents, 
£132,013 [$641,583.18]; waterworks, £72,366 [$351,698.76]. 
The expenditure included £311,189 [$1,512,378.54] for pub- 


The public debt, | 
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mands, and offered security for the proper observance of 
law and order, while depositing cash for the purchase of 
land. Captain Sturt in 1834 informed the colonial secre- 
tary that Spencer Gulf and Kangaroo Island were objec- 
tionable, but that the eastern side of St. Vincent Gulf was 
the best locality. In 1835 the ministry got an Act passed 
for the erection of a colony, under commissioners appointed 
by the crown, who would be responsible for their acts to 
the British Government. It was arranged that a local 
government should be established when the settlement had 
50,000 people. Mr. George Fife Angas advanced a large 
| sum as security to the state. Though the first settlers were 
sent to Kangaroo Island, all were afterwards gathered on 
the Adelaide plains. The colony was proclaimed under 
a gum tree, December 28, 1836. Great delay took place in 
the survey of land. The South Australian Company pur- 
chased large tracts from the commissioners at 12s. [$2.91] 


lie works, besides loans; police £102,784 [$499,530.24]; | per acre and sold at 20s. [$4.86]. A general speculative 


civil establishments, £73,828 [$358,804.08]; legal, £50,051 | spirit arrested progress. 


Governor Gawler went into ex- 


[$243,247.86] ; charitable institutions, £86,968 [$422,664.48] | travagant outlay on public buildings, ete., and drew against 


(there being no poor law); military defences, £39,473 | orders upon the English treasury. 


[$191,838.78] ; immigration, £31,129 [$151,286.94], ete. The 
Northern Territory gave £71,518 [$347,577.48] as receipts to 
the state, but with £85,000 [$413,100] charges. The revenue 
for 1885-86 was £2,279,039 [$11,076,129.54], and the ex- 
penditure £2,383,290 [$11,582,789.40]. No Australasian 
colony has done so much for the good of the aborigines and 
the advance of good morals as South Australia. The ad- 
ministration is justand firm, being well sustained by public 
sentiment, 

Education.—Not being so wealthy as its eastern neighbors, 


the colony has not been able to devote so large an amount | 


to schools; still, a grant of £126,000 [$612,360] was made 
during 1884-85 towards the instruction of 50,000 pupils. 
Of 450 schools, half are called public, half provisional for 
thinly-peopled districts. Payment from scholars is not 
dispensed with as in Victoria. Lands are being set apart 
as educational grants for the future. All religious denomi- 
nations are equal in the sight of the law, none receiving 
any state aid. Bible reading is sanctioned before school 
hours, and any religious lessons may be given at the close 
of school time. The Adelaide university, so richly endowed 
by the colonists, receives an annual grant of £2550 [$12,- 
393] from the local parliament. 

Population.—Including the Northern Territory, the popu- 
lation was returned in 1881 as 279,865 (149,530 males, 130,- 
335 females), in addition to 6346 aborigines (3478 males, 
2868 females). The births during 1885 were 12,046, and 
the deaths 3987 (2205 males and 1782 females). Classed at 
the last census according to religion, the population may 
be thus stated: Church of England, 76,000; Roman Catho- 
lie, 42,920; Wesleyans, 42,103; Lutherans, 19,617; Presby- 
terians, 17,917; Baptists, 14,000; Bible Christians, 10,500; 
Primitive Methodists, 10,350; Congregationalists, 9908. 
The population in the Northern Territory, 3500, contains 
only about a hundred females, but has 3000 Chinamen. 
More than half the people of South Australia, whether of 
English or German parentage, are native-born, In 1886 
the population was 325,000. 

History.—Though the coast of Northern Territory was 
well known to Portuguese and Spanish navigators as early 
as perhaps 1530, being called Great Java, it was not sur- 
veyed till 1644, when Tasman laid down the line of shore 
pretty accurately. The western part of the southern coast 
had been seen and named Nuyt’s Land in 1627. But 
Flinders, by his discovery of the two great gulfs, Kangaroo 
Island, and Encounter Bay, in 1802, was the first to reveal 
South Australia proper. Captain Sturt descended the 
Murray in 1830, and looked over the hills near Adelaide. 
The first to direct attention to a settlement there was 
Major Baron, who communicated with the colonial office in 
February, 1831. His suggestion was to establish, at no 
charge to the British Government, a private company, that 
should settle a party on Yorke Peninsula. He believed a 
large river entered Spencer Gulf. In August Colonel Tor- 
rens and others proposed to purchase land between 132° 
and 141°—500,000 acres at 5s. [$1.21] an acre. Some were 
in favor of Spencer Gulf, others of Kangaroo Island, and a 
few for the mainland towards the Murray. Memorialists 
in 1832 sought a charter for the South Australian Associa- 
tion, giving extensive powers of self-government. Land 
sales were to pay the passages of free labor, chiefly young 
married people, and no convicts were ever to be sent 
thither. Lord Goderich did not favor the scheme, and 
thought a colony with free institutions might prejudice the 
interests of New South Wales, while free trade would inter- 
fere with the English navigation laws. After much nego- 
tiation, the English authorities regarded the scheme more 
favorably, but would not gonsent to give the company the 
powers they sought. The company receded in their de- 


Such difficulties arose 
| that the British rulers had to suspend the charter in 1541 
/and make South Australia acrown colony. A revival of 
prosperity took place when the farms were tilled and 
| poverty had taught prudence. Copper and lead mines were 
| subsequently discovered. Kapunda in 1843, and the Burra 
Burra copper mine in 1845, greatly aided in the restoration 
of commercial credit. The gold fever in Victoria drew off 
numbers in 1852; but the good prices then realized for 
breadstuffs gave a great impetus to farming. It deserves 
to be mentioned that rarely if ever has a colony been so 
favored as South Australia in the character of its early 
settlers. (J. BO.) 


SOUTH BEND, a city of the United States, the 
county seat of St. Joseph county, Indiana, received 
its name from its position at a great bend of the St. 


Joseph river, which is navigable to this point from its 


mouth at St. Joseph on Lake Michigan. By railway 
the city is 85 miles east of Chicago. It is a great 
manufacturing centre, with ironworks, carriage, wagon, 
plough, and sewing machine factories, flour-mills, 

aper-mills, ete. The court-house is one of the best 

uildings in the State ; and the Roman Catholic uni- 
versity of Notre Dame, St. Mary’s academy, and St. 
Joseph’s academy are institutions of some importance. 
The population of the city numbered 1652 in 1850, 
7206 in 1870, and 13,280 in 1880. 

SOUTH CAROLINA, one of the original thirteen 
States of the American Union, commonly 


known as the Palmetto State, from the Plate V. 
abundance of this kind of pe on the 
coast, once formed a part of that vast territory of the 


New World claimed by the Spaniards under the name 
of Florida and by the French under that of New France; 
or, to be more concise, it comprised the southern or 
lower portion of what was formerly styled Carolina, and 
subsequently divided into North and South Carolina. 
It lies between 32° 4’ 30’ and 35° 12’ N. lat. and be- 
tween 78° 25’ and 83° 49” W. long. In shape it is an 
irregular triangle, the vertex resting upon the Blue 
Ridge Mountains in the extreme northwest, while the 
Atlantic forms its base. It is bounded N. and N.E. 
by North Carolina, S.E. by the Atlantic, and 8. W. by 
the Savannah river, which, with its tributaries the 
Tugaloo and Chatauga, separates it from Georgia. 
The State is 189 miles long and 160 broad, containin 
30,961 square miles or 19,815,040 acres, and is divid 
into thirty-four counties (formerly districts). At the 
census of 1880 the population numbered 995,577, of 
whom 391,105 were white, the rest colored. 
Very few Indians are to be found. The Surface. 
surface may be about equally divided into 

high, middling, and low land, the last-named risin. 
from the seacoast, where it is very flat and level, and 
gradually increasing in elevation towards the interior, 
where it attains a mean of 250 feet, continuin 
north line, where, after varying from 300 to 800 
reaches its highest elevation of 1000 feet, T 
along and near the coast is low, marshy, and swai 
especially on the rivers’ banks, rolling and diver 
towards the centre and undulating near the mountain 
slope, but in places abrupt, King’s Mountain risi 
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almost perpendicularly 500 feet. The chief elevations 
in this section are the Saluda Mountains, spurs of the 
Blue Ridge, King’s Mountain (1692 feet), Paris Moun- 
tain (2054 feet), Table Rock (3000 feet), Caesar's Head 
(3118 feet), and Mount Pinnacle (3436 feet). This re- 
gion abounds in beautiful and picturesque scenery, 
rendering it attractive to tourists, and making it a great 
summer resort. 

The land is irrigated and well-drained by numerous 
rivers, the largest of which is the Santee, 
formed by the Saluda, Congaree, Catawba, 
and Wateree, uniting at the centre of the State. The 
other rivers of any size are the Waccamaw, Lynch’s, 
Great and Little Peedee, forming the Peedee, Black, 
Wando, Ashley, Cooper, Edisto, Combahee, Ashepoo, 
Coosaw, Port Royal, and Broad (on the coast), this 
last being more of a bay. 
numerous islands, and indented by bays and inlets,— 
Winyaw and Bull’s Bays, Charleston Harbor, Stono 
Inlet, North and South Edisto Inlets, St. Helena 
Sound and Port Royal,—the last one of the finest har- 
bors in the world, as its name, said to have been given 
on this account by the early discoverers and explorers, 
would imply. The entire coast south of Winyaw is 
composed of a network of creeks and sounds, so that, 
for small craft, navigation inland may be had from 
this point to the mouth of the Savannah on the ex- 
treme southwest. Most of the rivers rising in the 
mountains are navigable nearly to the foot-slope. 
Here numerous rapids and waterfalls afford excellent 
mill-power. Canals throughout the State are not nu- 
merous, the few formerly in use having been aban- 
doned in favor of the railroads. The Santee Canal, 
connecting that river with the headwaters of the 
Cooper, 22 miles in length, has given place to the 
Northeastern Railway. 

The climate of South Carolina is mild and genial, 
Climate,  Su0W falling in the mountains but rarely in 
the middle sections, and seldom or never 
along the coast. The-sea islands generally, as well as 
the pine barrens, are healthy, furnishing the planter 
with a summer home and safe retreat from the malaria 
of the rice lands. These regions were formerly innocu- 
ous to the whites, as they still are to the negroes, but 
subsequent clearance and cultivation have rendered 
them fatal in summer. The midlands are considered 
healthy in all parts except here and there along the 
creeks, while the mountain region is unexceptionable. 


The coast of South Carolina, like places in the same lati- 
tude, is subject to violent storms, tornadoes, 
and cyclones, which make their annual visits 
on or about the autumnal equinox, doing much 
damage. Till quite recently the district has never been 
seriously troubled with earthquakes. Slight tremors have 
indeed been felt and recorded since 1754, without, however, 
eausing serious injury. But on the night of the 31st Au- 
gust, 1886, Charleston was visited by an earthquake which 
was followed by other shocks and tremors, which continued 
night and day at intervals with greater or less violence, as 
the following list shows: 


Rivers. 


Aug. 27...1 shock, slight. Sept. 8...1 shock, slight. 
Aug. 28...1 shock, slight. Sept. 10...1 shock, slight. 
Aug. 31...5 shocks, destructive. | Sept. 12...1 shock, slight. 
Sept. 1...3 shocks, severe. Sept. 15...2 shocks, moderate. 
Sept. 2...3 shocks, severe. Sept. 21...1 shock, severe. 
Sept. 3...2 shocks, severe. Sept. 22...1 shock, moderate, 
Sept. 4...2 shocks, slight. local. 
Sept. 5...1 shock, moderate. Sept. 27...1 shock, severe. 
t. 7...2 shocks, slight. 


Sept. 28...1 shock, moderate. 
Sept. 30...1 shock, slight. 


The main shock was very destructive to property, while 
about forty lives were lost, and many more were injured. 
Crevices several yards in length and yarying from one to 
- four inches in width appeared, and in some places in the 
suburbs of the city fissures of much larger proportions 
_ threw up water to the height of several feet. There was 
no warning given except that in the small town of Sum- 
meryille, about 22 miles to the north, considerable disturb- 
nee was caused by thuds and tremors with detonations on 
27th and 28th, felt on the latter date to some extent in 

eston. The violence of these shocks was confined 
exclusively to this State, though they were felt in 
ter degree in Georgia and North Carolina. 


The sea-coast is fringed by | 
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The soil in the low country is remarkably fertile, the 
river swamps and reclaimed marshes being ad- 
mirably adapted to the cultivation of rice, 
while the sandy loam of the sea islands and 
surrounding main produces the finest long staple, black 
seed, or sea island cotton of silky fibre. As we recede from 
the salt the staple becomes shorter and the plant has a less 
luxuriant growth. The rice produced here, noted abroad 
as Carolina rice, is considered first in the markets of the 
world. The State was the first to introduce rice culture in 
America, the seed having been brought in 1693 by a vessel 
from Madagascar. Abundant crops are raised of wheat, 
rye, maize, oats, barley, buckwheat, peas, beans, sugar, to- 
bacco, indigo, sorghum, broom-corn, sunflower, guinea-corn, 
sweet and Irish potatoes, hemp, flax, and hops. Numerous 
orchards, all over the State, furnish quantities of apples, 
pears, quinces, plums, peaches, nectarines, apricots, cherries, 
and along the coast figs, oranges, lemons, olives, and pome- 
granates. Theraspberry, blackberry, mulberry, and whor- 
tleberry are produced. The strawberry is extensively cul- 
tivated along the coast, and shipped in immense quantities 
to the northern markets. Of nuts, the walnut, pecan, chest- 
nut, hickory, shell-bark, hazel nut, and chinquapin may be 
mentioned. The grape grows wild in many portions of the 
State, and in great varieties, which, when cultivated, yield 
a delicious wine. In certain sections hundreds of acres are 
devoted to the culture. The gardens and farms produce in 
abundance turnips, beets, parsnips, carrots, artichokes, 
mustard, benne, rhubarb, arrowroot, water and musk 
melons, cucumbers, cabbages, kale, lettuce, cayenne pepper, 
squashes, okra, pumpkins, onions, leeks, beans, radishes, 
celery, green peas, and tomatoes,—the last two from early 
spring to mid-winter. The jasmine, Cherokee rose or non- 
descript, wild honeysuckle, and sweet-brier perfume the 
woods; the dog-wood and fringe tree abound in the forest ; 
and garden flowers in the cities, especially Charleston, Co- 
lumbia, and Beaufort, are the admiration of strangers. 
Conspicuous among these are the Camellia japonica of all 
varieties and shades, azalea in every hue, roses of number- 
less descriptions, hyacinth, snowdrop, violet, dahlia, tulip, 
verbena, sweet olive, and heliotrope. Valuable and almost 
inexhaustible forests extend over the greater part of the 
State, the long leaf or yellow pine, confined chiefly to the 
low country, covering 10,000,000 acres, and furnishing im- 
mense quantities of timber, tar, pitch, turpentine, and 
rosin. Here and elsewhere are found the magnolia, sweet 
and black gum, white, water, red, and live oak, black wal- 
nut, elm, hickory, maple, sycamore, ash, cypress, chestnut, 
beech, locust, persimmon, dogwood, poplar. , The palmetto 
is peculiar to the coast. 

The forests abound in deer, wild turkeys, foxes, wild- 
cats, raccoons, opossums, rabbits, and squirrels ; 
and along the water-courses are found the 
musk otter, etc. Among thé birds are pigeons, 
doves, partridges, woodcock, snipe, immense flocks of wild 
ducks, including the English or canvas-back, teal, black- 
head, etc. Freshwater fish of every variety are taken in 
all the streams in the interior, and the bays and inlets fur- 
nish whiting, mackerel, bass, flounder, sheephead, shad, 
mullet, blackfish, sturgeon, terrapin, turtle, shrimps, crabs, 
and oysters. Quantities of salmon and carp have been fur- 
nished by the fish commissioners for stocking the waters. 


Vegetation. 


Animals. 


Minerals are liberally diffused over the State. Gold is 
found in Lancaster, York, Union, Spartanburg, 
Greenville, Pickens, and Abbeville counties; Minerals. 


copper in York, Spartanburg, and Pickens; 

lead in the last; iron of a superior quality in Union, Spar- 
tanburg, Greenville, and Pickens; manganese in Lancas- 
ter, York, Chester, Union, Spartanburg, Green ville, Pickens, 
Anderson, Abbeville, and Edgefield; bismuth in Chester- 
field and Lancaster; plumbago in Spartanburg ; soapstone 
in Fairfield, Chester, York, Spartanburg, Laurens, Green- 
ville, Pickens, Abbeville, and Edgefield ; coal in Chester- 
field and Marlboro. Limestone abounds in nearly all the 
upper counties, but chiefly in Laurens and Spartanburg. 
The finest blue and gray granite is found in the middle 
and upper sections; sandstone, burrstone, and flagstone in 
Edgefield, Pickens, York, and Fairfield. Pottery and porce- 
lain clay, quartz, and sand for glass exist in many places. 
Tuomey states that “the aluminous formations that occur 
in immense beds of the finest porcelain clay are often ex- 
posed by the denuding effects of water and lie in rich strata’ 
upon the very surface, ready to the hand of the manufac- 
turer. Between Aiken and Graniteville the beds are in 
many cases 60 feet thick, while those in the Savannah 
river near Hamburg are from 10 to 15 feet and of unsur- 
passed purity.” The Aiken council committee report in 
this vicinity immense beds of different kinds of clay, from 
the purest and whitest kaolin to the dark-colored mud of 
which bricks are made, sands of all hues, some as fine as 
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flour, others with large coarse crystals, siliceous earths of | 
many kinds, ferruginous sandstones, conglomerate shell, | 
burrstone, mica, feldspar, and ochres of different colors. 
But a short distance off a deposit of magnesia is found, 
and potash can readily be made in the surrounding forests. 
Experts have pronounced the sands to be admirably adapted 
for making glass and crystal, and the quality of the kaolin 
is admitted to be equal, if not superior, to that of which 
Staffordshire ware is made. It is doubtful if the combina- 
tion of the ingredients of glass and earthenware can be | 
found in such immediate proximity anywhere else. Mineral | 
springs exist in several of the upper counties. 

Railroads are on the increase. The South Carolina Rail- 
way, between Charleston and Augusta, Ga., 
was, at the time of its completion, the longest 
continuous railroad in the world. 

Manufactures are growing in importance; chief among 
them are cotton yarn and cloth, flour, lumber, 
turpentine, and fertilizers. The capacity of 
twenty-nine mills now in operation is estimated at 14,821,- 
166 tb of yarn, 79,442,327 yards of cloth, and the value of 
product $9,097,464. In 1880 there were 82,324 spindles and 
1676 looms; in 1884 195,112 spindles and 3652 looms. The 
number of lumber mills at work is 729, employing 5894 
hands and a capital of $2,920,870. The value of their an- 
nual production is $5,592,565. Of turpentine stills there 
are 291, with 6991 hands and a capital of $1,454,800, with an 
annual production to the value of $2,912,271. These figures 
show an increase of 100 per cent. in less than four years. 
The fertilizers are valued at $3,346,400, and the miscellane- 
ous manufactures at $2,114,680. The whole value of man- 
ufactured products was in 1860 $8,615,195; in 1870, $9,858,- 
981; in 1880, $16,738,008; in 1884, $32,324,404. South Caro- 
lina phosphates are of recent date, but their importance 
may be shown by stating that they pay yearly, by direct 
taxation, an amount for royalty which is 20 per cent. of the 
whole income of the State. The value of this rock was first 
pointed out by Mr. Jonathan Lucas, a planter, who after- 
wards materially assisted in developing its usefulness. The 
first company, the Charleston South Carolina Mining and 
Manufacturing Company, was formed in 1867. There are 
now fourteen land and eleven river mining companies with 
capital ranging from $10,000 to $200,000. In addition to 
these there are a number of individuals who are licensed 
by the State to mine in the navigable streams, employing 
an estimated capital of about $50,000. The total amount 
of phosphate rock mined and shipped in 1868-70 was 20,000 
tons; in 1871, 50,000 tons; in 1875, 115,000 tons; in 1880, 
190,000 tons ; and in 1883, 355,000 tons,—the total since 1868 
being 2,290,000 tons. Of this amount 1,078,070 tons were 
river and 1,211,830 land rock. The capital invested in the 
former is $525,000, and 649 hands are employed (wages 
$259,300), with an annual production of $907,170; in the 
latter the corresponding figures are—capital $1,980,000, 
hands 1286, wages $363,560, production $1,283,830. 

The six gold-mining counties report eleven mines in 
operation, employing 600 hands, with a capital of $440,000 
and an annual production of $90,000. The same counties 
report eighteen gold mines or gold-bearing areas not now 
worked; one of the mines has a capital of $40,000. Ten 
counties report quarries or kaolin beds. Worked and un- 
worked, there are twenty-five granite quarries, five kaolin 
beds, and one soapstone quarry. There are also in the State 
large unworked deposits of mica, pyrites, corundum, and 
marl, with some silver. The quarries and kaolin works, 
with a capital of $96,350, have an annual production of 
$220,000. 

The upland cotton crop of 1883 was 468,227 bales of 400 
tb. The corn area was 1,359,593 acres, and the production 
10,876,744 bushels. 321,958 acres in oats yielded a crop of 
4,187,082 bushels. Of wheat (182,215 acres) the yield was 
1,388,731 bushels. The rice crop of 1883-84 was 33,600 
tierces. The sea-island cotton crop was 9500 bags. This 
last, as well as the small grain and subsidiary crops, has 
suffered a decline in the last few years of 25 to 35 per 
cent. 

The proportions of white and colored labor in the State 
are about 30 per cent. and 70 per cent. respectively. The 
rate of wages paid is from $8 to $9 a month for men and $6 
for women, with board, About 23 per cent. of white women 
and children work on the farms, and about 61 per cent. 
of the colored. The systems used are—the contract, in 
which services rendered are paid by giving the laborer 
the use of the land and house, or where the wages are paid 
monthly, or a portion monthly and the remainder at the 
end of the year; and the tenant system, in which the 
laborer rents the land, and from the crop pays the landlord 
the rent and for the use of the animals. Land varies in 
price from 50 cents for pine barren to $100 for choice farm- 
ing land. 


Railways. 


Industries, 


'and are profitable in the mountains. 


| system of free schools was inaugurated in 1811. 
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Horses and mules are raised at very little cost. Ordinary 
scrub cattle are seldom housed, roaming the ? 
forest at will except when herded for branding Live stock. 
or for driving to market. Sheep thrive away from the salt, 
Hogs, not improved 
breeds, like cattle, have the liberty of the woods, and are 
taken with dogs when needed. According to estimates of 
improved stock, there are 792 Jerseys, 177 Ayrshires, 50 
Devons, 33 Holsteins, 1 Guernsey, besides a number of 
Shorthorns and Brahmins. Merino, South Down, Oxford 
Down, and Broad-Tuail sheep are raised in many parts of the 
State, with Essex and Berkshire hogs. 

Free schools trace their origin as far back as 1710. A 
The present public-school system was estab- Eanoagion. 
lished in 1868, It provides free instruction to pupils of 
both races, in primary and intermediate grades, Their 
management is under the direction of the State board of 
examiners, consisting of the State superintendent of educa- 
tion, and four other persons appointed by the governor. In 
each county the school commissioner is elected by the people 
for two years. The schools are supported entirely by taxa- 
tion. There are 3562 public schools in the State. The num- 
ber of persons in the State between the ages of six and six- 
teen is 281,664, of whom 51,440 are white males, 49,749 white 
females, 90,897 colored males, 89,578 colored females. The 
number of pupils enrolled is 178,023 (41,819 white males, 
36,639 females, 48,418 colored males, 51,147 females). The 
number of male white teachers employed is 1137, females, 
1205; colored males 982, females 449,—making a total of 
3773. There are 3562 public schoolhouses, valued at $405,- 
097.31. Institutions for higher education, supported by the 
State, are the South Carolina College and South Carolina 
Military Academy for white males, and the Claflin College 
for colored persons of both sexes. There is an institution 
for the education of the deaf, dumb, and blind. There are, 
besides, numerous private schools and colleges. 

Churches of all denominations multiplied in the State 
during the colonial period, and subsequently Religion 
Episcopalians, Presbyterians, Independents, 
Baptists, and French Protestants established congregations 
in Charleston just after 1680. Methodists and Romanists 
came a century later, Jews in 1756, German Lutherans in 
1759. The colored people are for the most part Methodists, 
some being Baptists and Presbyterians, a few Episcopalians. 

CHARLESTON (q.v.) is the largest city of the State. Co- 
LUMBIA (q.v.), the capital, has (1886) a popula- Cities 
tion of 20,000, while that of Charleston is 60,000. 
Greenville, in the northwest portion of the State, is a grow- 
ing railway centre and manufacturing city, with a popula- 
tion of 10,000. Georgetown and Beaufort on the coast do a 
good shipping business in lumber and other exports. Spar- 
tanburg and Aiken are important places, the former as a rail- 
way centre, the latter as a health resort for invalid strangers 
in winter, when the population is more than doubled. 
Other towns are Newberry, Orangeburg, Florence, Camden, 
Sumter, Graniteville, Chester, Anderson, Abbeville, Winns- 
boro, Yorkville, Union, Cheraw, Walhalla, Piedmont, Port 
Royal, Marion, Darlington, Lancaster. 

The executive department consists of a governor, lieu- 
tenant-governor, who is ex-officio president of Bi dinn 
the senate, comptroller-general, treasurer, sec- ment. 
retary of state, attorney-general, and a super- 
intendent of education; these are elected by the people to 
serve two years. The legislative department embraces a 
senate and a house of representatives, which together are 
called the general assembly. The former is composed of 
thirty-seven members, elected for four years, one from each 
county, except Charleston, which sends two. The house 
of representatives consists of 124 members, elected for two 
years. The judicial department consists of a supreme court 
and of circuit, probate, and justices’ courts. e supreme 
and circuit court judges are elected by the general assembly, 
—the former for six years, the latter for four. The probate 
judges for each county are elected by the people, and the 
justices of the peace are appointed by the governor. 

The first attempt to settle Carolina was in 1562, when 
Admiral Coligny obtained from Charles IX. History 
of France permission to plant a colony of Prot- : 3 
estants on the coast of Florida. An expedition was fitted 
out at the expense of the crown, and placed under the 
command of Jean Ribault. Fear of the Spaniards — 
induced them to change their plans, and enteri 

in 


h 
pillar, and afterwards a fort, which they dete 
of the king, Arx Carolina. Leaving a sufficient re 
garrison the fort, Ribault returned to France. T 
later a second expedition under Laudonniére, one of 
Ribault’s men, was fitted out, but on landing at Port 
it found no traces of the former. This colony like 


Royal, they landed on Lemon Island, where th 
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SOUTHCOTT—SOUTHEY. 


with disaster, being massacred by the Spaniards from 
Florida. It was not until a century later that a permanent 


settlement was made by the English, who, after the Resto- | 


ration, began to recognize their claim to a large territory 
in the southern district of North America. In 1662 a grant 
was obtained from Charles II., and in 1667 an expedition 
sailed under command of Captain William Sayle. They 
reached Port Royal, where they made a settlement, but a 
| etd after removed to the west bank of the Ashley, 
and built a town which they called, after the English mon- 
arch, Charlestown. Subsequently they again removed to 
Oyster Point, the present site of Charleston. (W.SL.) 


SOUTHCOTT, Joanna (1750-1814), was born in 
onshire about 1750, and was for a considerable 
time a domestic servant. She was originally an adhe- 
rent of the Methodists, but, becoming persuaded she 
d supernatural gifts, she wrote and dictated 

\ rhyr gear i Laing a the 

Woman spoxen of in the Apocalypse (ch. xi), afhrm- 
ing, when beyond the age of sixty, that she would be 
Gaivered of Shiloh on the 19th October, 1814. For 
some days previous to this she was attended by her 


followers night and day, but Shiloh failed to appear, | of 


it was given out that she was in a trance. She 
died of dropsy on the 29th of the same month. Her 

wers are said to have numbered over 100,000, and 
so late as 1860 they were not extinct.’ 


Among her publications, which number over sixty, and 
are all equally incoherent in ht and mar, may be 
er Strange Effects of Faith, 1801-2; 


SOUTHEND, a watering- of Essex, is situated 
on the north bank of the 5 miles west of 
the London, Tilbury, and South- 


steamer. 
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| important practical result of the play, which was re- 
| markably successful on the stage, was an ensign’s com- 
mission, noteworthy in that it supplied Southerne with 
materials for later dramatization. After an interval 
of active service more plays followed, and were pro- 
duced with equal success; of these The Fatal Mar- 
riage (1694), known also by the name of its heroine, 
Isabella, has the best claim to remembrance. Its 
strain of pathetic quality echoes the later Elizabethans 
in a way that contrasts suggestively with the shallow, 
if spirited, indecencies of Southerne’s comedies, 
which, although their author was commended by Dry- 
den for his purity as a playwright, are certainly not 
pevaweletitnd with delicacy. Sir Anthony Love, or the 
Rambling Lady, in which the hero assumes female 
| disguise without accession of modesty, is a good ex- 
/ample of the rest; one utterance of its hero, “* Every 
day a new mistress and a new quarrel.’’ might indeed 
| serve as a good motto of Restoration comedy in gen- 
eral. Except to the student, Southerne’s work, how- 
ever, is hardly of permanent interest. The Southerne 
of whom Pope, who ranked him as friend and praised 
him for his sterling qualities, remarked in some lines 
| that 
“ Heaven sent down to raise 
: The price of prologues and of plays.” 


exemplifies what business tact and dramatic ingenuity 
can accomplish, for of real artistic faculty he had little. 
| His plays resulted, oder ps ingenious management, 
in a pecuniary return which dazzled Dryden and made 
their author a wealthy citizen, but they have not the 
, quality of work which endures. He died in 1746. 
SO EY, Caroiine (1786-1854), the second 
rh was born at Lymington, 
Hants, on December 6th, 1786. As a girl Caroline 
Ann Bowles showed a certain literary and artistic apti- 
| tude, the more remarkable perhaps from the loneliness 
\of her early life and the morbidly delicate condition 
of her health,—an aptitude, however, of no real digs- 
‘tinction. When money difficulties came upon her in 
middle age she determined to turn her talents to ac- 
| count A, rtrd, Her first venture was the sending 
anonymously of a narrative poem called Ellen Fitz- 
they, and this led to the acquaintance- 
| ship and lifelong friendship which in 1829 culminated 
in their marriage. Ellen Fitzarthur (1820) may be 
taken as typical, in its prosy simplicity, of the rest of 
| its author's work, which reproduced the studied un- 
adornment of certain portions of neo and Words- 
hewerre poetry without that glamour which, especially 
| with the second of these writers, so often redeemed 
| simplicity from mere baldness. Mrs. Southey’s poems 
| were published in a collected edition in 1#67. Her 
prose is on the whole more interesting than her verse, 
though—with rare exceptions—infected with like dul- 
'ness. Among her prose writings may be mentioned 
| Chapters on Churchyards (1829), her best work ; 
and Selwyn in Search of 


] THomas —“* Honest is her ndence with Southey, which, somewhat 
| Southerne,”” to give Pi pasetal ge | The Fatal unfairly overlooked in the edition of the poet’s Life 
riage the name by which his contemporari edited by his son, has been published 


Mrs. Southey died 
on July 20th, 1854. two 


ington, 
in 1660. he came to London and en- ears aber the ances aaa edie her an annual pen- 


Prince, or the Loyal 
veiled compliment 


to James, 


1855.—Am. Ev.) 


tact as a playwright. The most | *o 
Registrar-General es mecting in 


duke of | 156; Robin Hood, written in conjunction with Southey, at 
death i 


this metrical production was incomplete. 


SOUTHEY,. Roperr (1774-1842 
| Bristol. on the 12th of August, 1774. 


), was born in 
His father, a na- 
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tive of Somerset, was an unsuccessful draper. To his 


mother, Margaret Hill, Southey owed _his buoyant | 


ee his practical sense, and his earliest friends. 

he first of these, Miss Tyler, his mother’s half-sister, 
took possession of him when he was three; under her 
care he saw and heard a great deal of theatres and of 
acting. His solitary life in an old maid’s household 
threw him upon his own resources, and developed a 
taste for reading. He was sent to several private 
schools, and had good fortune at none of them; in 
1788 he went to Westminster, where he was scarcely 
more fortunate. After a brief sojourn, he was ex- 
pelled in 1792, 
a school magazine called The F'lagellant, was resented 
by Dr. Vincent, the head master. At Westminster 
he gained the friendship of two boys who were faith- 
ful to him and helpful nikaat his life; these were 
Charles Winn and Grosvenor Bedford. About this 
time his father died; his aunt, however, determined 
that he should go to Oxford. He was refused at 
Christ Church on account of the essay in The Flagel- 
dant; but Balliol gave him a home. At Oxford he 
led his own life, lived in his own thoughts, and got 
little or nothing from the university. In 1794, Cole- 
ridge dashed at Southey, took him by storm, and filled 
his head with plans for an ideal colony in the wilds. 
The new society, whose members were to have all 
things in common, was to be ealled ‘‘ The Pantisoe- 
racy.’’ Their life was to combine manual labor and 
domestic bliss; to attain the latter, Southey set his 
affections on a Miss Edith Fricker, whose sister mar- 
ried Coleridge. All this was intolerable to Miss Tyler, 
and Southey was banished. He and Coleridge then 
tried, by lecturing and journalism, to raise money for 
their American schemes; but luckily Southey’s uncle, 
who had educated him,—Mr. Hill, the English chap- 
Jain at Lisbon,—advised him to travel. On the 14th 
of November, 1795, before he started, he was secretly 
married to Edith Fricker. On his return from Lisbon 
the marriage was acknowledged, and Southey wan- 
dered from one house to another in the South of Eng- 
land. He tried, or was urged to try, the three pro- 
fessions which are by courtesy styled “‘learned”’ ; it 
might be more true to call them the technical, the 
stereotyped professions. Southey was scared from all 
three,—from clericalism by dogma, from medicine by 
the dissecting-room, from law by its ecrabbed dulness. 
In literature alone he found his proper sphere ; and 
in 1803 he settled down in his lifelong home, Greta 
Hall, near Keswick. Henceforth his years were even 
and uneventful. He wrote and read with mechanical, 
with appalling regularity; his library grew to fourteen 

’ thousand volumes. He had children, and lost several ; 
and his house was a refuge for the wife and family of 
Coleridge. With Wordsworth and Landor he formed 
close friendships. In 1813 he was made poet-laureate ; 
and some years before his death he was offered a ba- 
ronetey—which, however, he with good reason de- 
clined. Two great sorrows embittered his life ; in 1809 
he lost his eldest boy, Herbert, and in 1834 his wife 
was taken to a madhouse, whence she came back to 
die. In 1839 he married Caroline Bowles. That same 
year his memory failed, his speech became uncertain, 
and his power of writing soon went; softening of the 
brain had taken irremediable hold of the once tireless 
intellect. To the last he would hover round his books, 
and handle them lovingly. He died on the 21st_of 
March, 1843: he is buried, near his first wife and her 
children, in Crosthwaite churchyard. 


The amount of Southey’s work in literature is enormous. 
His collected verse, with its explanatory notes, fills ten vol- 
umes; his prose occupies about forty. But his greatest 
works were left uncompleted, and this, in some sense, is 
typical of Southey’s whole achievement in the world of 
letters ; there is always something unsatisfying, disappoint- 
ing, about him. He seldom realized or seldom found scope 
for his true bent in literature. This is most true of his 
efforts in verse. In his childhood Southey fell in with 
“Tasso, Tasso led him to Ariosto, and Ariosto to Spenser. 


because an essay of his on flogging, in| 


SOUTHEY. 


| These beautiful, these luxuriantly imaginative poets, cap- 
tivated the boy ; and Southey mistook his youthful enthu- 
| siasm for an abiding, a lifelong inspiration. His inspiration 
| Was not genuinely imaginative; he had too large an infu- 
| sion of prosaic commonplace in his nature to be a true fol- 
‘lower of Ariosto and Spenser. Southey, quite early in life, 

resolved to write a series of epics on the chief religions of 
| the world. The subject was dangerous, and one epic is a 
| life’s work; it is not surprising that the too ambitious poet 
| failed. His failure is two-fold; he was wanting in artistic 
/ power and in poeticsympathy. With regard to the first, he 
| says of himself, “ It was long before I acquired this power,” 
—the power of plan and construction,—* not fairly, indeed, 
till I was about five or six and thirty.” The fact is, he 
never acquired it; he never could construct a dramatic plot 
or mould it into artistic details. When his epies are not 
wildly impossible, they are incurably dull; at the best their 
interest is extrinsic rather than intrinsic, pervaded by the 


| glamour of historic romance rather than the light of pure 


poetry. Andaman is not fit to write epics on the religions 
of the world when he can say of the prophet who has satis- 
fied the gravest races of mankind,—Mohammed was “ far 
more remarkable for audacious profligacy than for any in- 
tellectual endowments.” Southey’s age was bounded, and 
had little sympathy for anything beyond itself and its own 
narrow interests; it was violently Tory, narrowly Protestant, 
defiantly English. And in his verse Southey truthfully re- 
flects the feeling of his age. This led him to say dreadful 
things about the Eastern religions in his prefaces to Kehama 
and Thalaba ; it made Joan of Aré an incongruous blending 
of Rousseau, of Horace Walpole’s romanticism, of the Sur- 
rey theatre, and of Lady Huntingdon; it gave Madoc, a 
Celt of the 12th century, the mind of a cold middle-class 
Saxon evangelical of the regency. In the shorter pieces, 
Southey’s commonplace asserts itself, and if that does not 
meet us we find his bondage to his generation. This bond- 
age is quiet abject in The Vision of J t; Southey’s 
heavenly personages are British Philistines from Old Sa- 
rum, magnified but not transformed, engaged in endless 
placid adoration of an infinite George III. When Southey 
sets himself to fondle the regent, he loses all sense of 
measure and propriety. In the Funeral Ode to the Princess 
he can assert of her father— 
“Such the proud, the virtuous story, 


Such the great, the endless glory 
Of her father’s splendid reign!’ 


This famous ode, “ with the grace and beauty of which,” 
Sir Henry Taylor thinks, “no facts could compete,” is, it 
must be said, in many of its couplets, too like the average 
hymn. The twang of the hymn spoils two of Southey’s 
best pieces. T'he Holly Tree ends— 


“That in my age as cheerful I might be 
As the green winter of the holly tree.” 


The last lines of Stanzas Written in his Library, a poem dear 
to the book lover, are painfully like a rhyme on a tomb- 
stone— 


“Yet leaving here a name, I trust, 
That will not perish in the dust.” 


Some of his subjects, The Poet’s Pilgrimage, for instance, he 
would have treated delightfully in prose; others, like the 
Botany Bay Eclogues, Songs to American Indians, The Pig, The 
Dancing Bear, should never have been written. The Retro- 
spect, of which this is a fair specimen,— 
“There where my little hands were wont to rear 
With pride the earliest salad of the year,”— 


a living critic and biographer of Southey has compared to 
The Deserted Village. Southey was not in the highest sense 
of the word a poet; but if we turn from his verse to his 
prose we are in a different world ; there Southey is a master 
in his art, who works at ease with grace and skill. “South- 
ey’s prose is perfect,” said Byron; and, if we do not stretch 
the “perfect,” or take it to mean the supreme of 
the very greatest masters of style, Byron was right. For 
good prose, plain, unassuming, natural, he is not surpassed 
in English. In his charming story of The Three Bears, a 
phrase is often used which exactly describes his style ; when 
the old lady finds what is neither too hot nor too cold, too 


large nor too small, she says it is “just right.” Southey’s 
prose is “just right,”—it expresses his meaning with simple 
cism 


from 
e for 


and admirable precision. In his prose and in his 
we of a later, generation could do worse than 1 
Southey; his sober writing is an excellent 

our prevailing faults. In prose the real Sou 
from his conventionality. His interest and his 
are unbounded, as his Common-Place Book will - 

stores of learning are at his reader’s service, as | e Doc- 
tor ; his patriotism is vigorous and healthy, as in the Life 
of Nelson ; his criticism is sound, as in the L 


rs 
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SOUTHPORT—SOZOMEN, 


and of Wesley. But the truest Southey is in his Letters ; 
the loyal, gallant, tenderhearted, faithful man that he was 
is revealed in them. Southey’s fume will not rest, as he 
supposed, on his verse; all his faults are in that,—all his 
own weakness, and all the false taste of his age. But his 
prose assures him a high place in English literature, though 
not a place in the first rank even of prose writers. 


SOUTHPORT, a municipal borough of Laneashire, 
England, and a favorite seaside resort, is situated 
between the estuaries of the Mersey and the Ribble, 
18 miles north of Liverpool, and is a terminal station 
of three railway systems. Its foreshore consists of a 
great expanse of firm, bright sands, to the radiation 
of heat from which is attributed the mildness of its 
winter climate. Its proximity to Liverpool, Manches- 
ter, and other large manufacturing towns, has drawn 
to it a large resident population, and its visitors, in 
quest of health and pleasure, number many thousands 
annually. Its spacious streets, laid out at right angles 
to each other, are bordered with trees and ornamental 
gardens. The promenade along the shore is two miles 
in length ; in its centre is the pier, a mile long,,down 
which tramcars are drawn by a stationary steam-en- 
gine. Other facilities for outdoor enjoyment are pro- 
vided in Hesketh Park (presented to the town by the 
late Rev. Charles Hesketh, rector of North Meols, and 
one of the lords of the manor), the Botanic Gardens, 
Kew Gardens, and the Winter Gardens. The last, 
laid out at a cost of £130,000 [$631,800], include a 
large conservatory, a fine enclosed promenade, a theatre, 
Gnd an aquarium. There is also a glaciarium, or 
skating and curling hall, in which those amusements 
may be practiced on real ice all the year round. The 


Victoria baths were erected in 1870 at an expenditure | 


of £50,000 [$243,000]. The Hing public buildings 
are the town-hall, the Cambridge hall (used for con- 
certs, etc.), and an extensive range of markets, erected 
in 1881 at a cost of £40,000 [$194,400]. Among the 


nevolent institutions are a general infirmary, a con- | 


_yalescent hospital, a sanatorium for children, and a 
neuro-hydropathic hospital. Southport has also a 
free library and art gallery (the gift of the late William 

Atkinson), a literary and philosophical institute, and 
a college (Trinity Hall) for the education of the daugh- 

_ters of Wesleyan ministers; and the town council are 

now (1886) engaged in building a museum and schools 

of science and art. The first house in Southport (an 

inn for the reception of sea-bathers) was built in 1791, 

and soon after other houses were erected on the site 

now known as Lord Street. The population, which 
in 1809 was 100, had increased in 1851 to 4766, and in 

1861 to 10,097. In 1867 the town received a charter 

f incorporation, and since then its progress has been 
emarkable. In 1871 the population of the borough 

(area 7526 acres) was 18,086; in 1881 this had grown 
32,206, and in 1886 it was estimated at 36,596. Its 

nitary arrangements are very perfect, and the water 

y is abundant and excellent. Southport gives its 

e to one of the parliamentary divisions of South- 

cashire. 

'H SHIELDS. See Sutetps, Sours. 
SOUTHWARK, See Lonpon. 

OUVESTRE, Ee (1806-1854), a French novel- 

f merit, was born on April 15, 1806, and died on 

5, 1854. He was a native of Morlaix, and his 

on for Brittany colored most of his best work in 

life. He had rather a chequered career of em- 
ent besides his literary pursuits. He was by 
a bookseller’s assistant, a private schoolmaster, 
irnalist, and professeur at the grammar schools of 
and Mulhouse. In 1848 he received what may 

1 to English ears the odd appointment of ‘‘ pro- 

of administrative style ’’ in a school founded for 

struction of civil servants. His literary work, 
was his labor of love. He began like most 

n with the drama, but was never very suc- 

with it. In novel-writing he did much better, 

vith Jules Sandeau (though on a somewhat lower 
Von, XXII.—1116 ' 
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| level of writing, construction, and grasp of character) 
| may be said to rank as the chief recent French novelist 
who deliberately aimed at making the novel an engine 
of moral instruction. With less genius and less sense 
of art than Sandeau, he did not always escape the re- 
proach of dulness. His best work is undoubtedly to 
| be found in the charming Derniers Bretons (1835-1 837) 
'and Foyer Breton (1844) (where the folklore and natu- 
ral features of his native province are worked up into 
story form, with a success hardly excelled by any other 
writer), and in Un Philosophe sous les Toits, which re- 
ceived the honor of an clon prize in the year 1851. 
This Souvestre deserved, not merely for his sentiments, 
but for his easy and agreeable style. He also wrote a 
not inconsiderable number of other works—novels, 
dramas, essays, and miscellanies. 

SOWERBY, James (1757-1822), was at first a 
nee but soon eo? wey his art to the illustration of 

otanical and conchological works, which are still 
highly valued, especially his English Botany (12 vols. 
8vo, 1846). His son George (1788-1854) followed in 
his father’s steps, and produced a monumental work 
on conchology. 
SOWERBY BRIDGE, a manufacturing town in 
the West Riding of Yorkshire, is situated on both 
sides of the river Calder, at the termination of the 
Rochdale Canal, and on the Lancashire and Yorkshire 
Railway, 2 miles southwest of Halifax, and 8 north- 
west of Huddersfield. Christ church, dating from 
1526, was rebuilt in 1819. The other public buildings 
include the town-hall (1857) and the local board offices, 
opened in 1878, attached to which are the publie baths 
and the slaughter-houses. The town is almost entirely 
the growth of the last fifty years. It possesses worsted 
and cotton mills, iron-works, dye-works, and chemical 
works. The population of the urban sanitary district 
(area 536 acres) in 1871 was 7041, and in 1881 it was 
8724. 

SOZOMEN, church historian. Hermias Salamanes 
(Salaminius) Sozomenus came of a wealthy family of 
Palestine, and it is exceedingly probable that he him- 
self was born (not later than 400 A.p.) and brought up 
there—in Gaza or the neighborhood. What he has 
to tell us of the history of South Palestine was derived 
from oral tradition. is grandfather, as he himself 
tells us, lived at Bethel near Gaza, and became a 
Christian, probably under Constantius, through the 
influence of. Hilarion, who among his other miracles 
had miraculously healed an acquaintance of the grand- 
father, one Alaphion. Both men with their families 
became zealous Christians and conspicuous for their 
virtues. The historian’s grandfather became within 
his own circle a highly esteemed interpreter of Scrip- 
ture, and held fast his profession even in the time of 
Julian. The descendants of the wealthy Alaphion 
founded churches and convents in the district, and 
were particularly active in promoting monasticism. 
Sozomen himself had conversed with one of these, a 
very old man. He was brought up under monkish 
influences; so he expressly states, and his history bears 
him out. Asa man he retained the impressions of his 
youth, and his great work was to be also a monument of 
his reverence for the monks in general and for the dis- 
ciples of Hilarion in particular. He became a lawyer 
and adyocate in Constantinople, where as such he 
wrote his ’ExxAgoraorix) ‘Iotwpia about the year 440. 
The nine books of which it is composed begin with 
Constantine and come down to the death of Honorius 
(423); but according to his own statement the author 
intended to continue it as far as the year 439. From 
Sozomen himself (iv. 17), and statements of his ex- 
cerptors Nicephorus and Theo hanes, it can be made 
out that the work did actually come down to that 
year, and that consequently it has reached us only in — 
a somewhat mutilated adie at least half a book 
being wanting. A flattering and bombastic dedication 
to Theodosius IL. is prefixed. When compared with 
the history of Socrates (q.v.), it is plainly seen to be 
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a plagiarism from that work, and that on a large scale. 
Some three-fourths of the materials, essentially in the 


| Julian (Miicke, Rode, Neumann, 


same arrangement, have simply been appropriated | 


from his predecessor without his bein 

named even once, the other sources to hich Sozomen 
was indebted being, however, expressly cited. All 
that can be said to the credit of Sozomen is that he 
has been himself at the trouble to refer to the principal 


so much as | 


| Kauffmann, and Scott's Uljilas, 1585). 


sources used by Socrates (Rufinus, Eusebius, Athana- | 


sius, Sabinus, the collections of epistles, Palladius), 


and has not unfrequently supplemented Socrates from | 


them, and also that he has adduced some new authori- 
ties, in particular sources relating to Christianity in 
Persia, Arian history, monkish histories, the Vita 
Murtiné of Sulpicius, books of Hilarius; the whole of 
the ninth book is entirely drawn from Olympiodorus. 

It is difficult to discern the motive for a work which 
was merely an enlarged edition of Socrates. But it 
is probable that Sozomen did not approve of Soc- 
rates’s freer attitude towards Greek science, and that 
he wished to present a picture in which the clergy 
should be still further glorified, and, above all, monasti- 
cism brought into still stronger prominence. In Sozo- 
men everything is a shade more ecclesiastical—but 
only a shade—than in Socrates. Perhaps also he 
wrote fora different circle,—say, the monks in Pales- 
tine.—and could be sure that in it the work of his 
predecessor would not be known. 


Sozomen is everywhere an inferior Socrates. What in 
Socrates still betrays some vestiges of historical sense, his 
moderation, his reserve in questions of dogma, his im- 
partiality,—all this is wanting in Sozomen. In many 
cases he has repeated the exact words of Socrates, but with 
him they have passed almost into mere phrases. The inferi- 
ority of Sozomen to Socrates as an historian appears as 
much in the manner in which he transcribed him as in those 
passages where he introduces something new. The chron- 
ological scrupulosity of the earlier writer has made no 
impression on his follower; he has either wholly omitted 
or inaccurately repeated the chronological data. He writes 
more wordily and diffusely. In his characterizations of 
persons, borrowed from Socrates, he is more dull and color- 
less. After Socrates he has indeed repeated the caution not 
to be too rash in discerning the finger of God; but his way 
of looking at things is throughout mean and rustic. Two 
souls inhabit his book; one, the better, is borrowed from 
Socrates; another, the worse, is his own. Wherever he 
abandons his leader he frequently falls into mere retailing 
of stories, and prostrates himself in reverence before the 
poorest products of the religious fantasy of a degenerating 
age. Evidence of a boundless credulity with regard to all 
sorts of monkish fables is to be met with everywhere. 
Raisings of the dead are quite common occurrences with 
him, and he repeatedly gives accounts of enormous 
dragons. In the finding of the bones of saints, he takes 
the highest interest and even believes in the rediscovery of 
the tombs of the Old Testament prophets. 

Where we still possess Socrates’s account that of Sozomen 
very seldom has any consequence, but some of the additions 
he has made are instructive and important. The number 
of new acts of councils introduced by him is small. His 
monkish histories are as sources almost utterly valueless ; 
his account of the Christians in Persia absolutely swarms 
with mistakes. It must, however, be noted that for the 
period from Theodosius I. onward he has emancipated him- 
self more fully from Socrates and has followed Olympio- 
dorus in part, partly also oral tradition ; here accordingly 
his statement possess greater value, 


Editions and Literature-—Socrates and Sozomen_ have been 
edited by Stephanus (Paris, 1514; Geneva, 1612), Valesius (Paris, 
1659-73), Reading (Cambridge, 1720), Hussey (Oxford, 1853, 1860). 
They are also to be found in vol. xvii. of Migne’s Patrologia, and 
there is an Oxford schoo) edition (1844) after Reading. Bright 
edited Socrates according to the text of Hussey in 1878. There 
are “ Testimonia Veterum ” in Valesius, and Nolte’s papers in 


beds wwartalschr. (1859); p. 518 sq. (1861), p. 417 sq., contain 
emendations in Hussey’s text, and notes towards the history of 


tear i ane editions; see also Overbeck in Theol. Lit. Ztwng. 
879), No. 20, 

Special studies have been made by Baronius, Mirseus, Labbé 
Valesius, Halloix, Scaliger, Ceillier, Cave, Dupin, Pagi, ca 9 Tille- 
mont, Walch, Gibbon, Schroeckh, Lardner. See also Voss, De 
Histor. Greeis; Fabricius-Harless, Biblioth. Gr., vol. vii. ; Réssler, 
Bibliothek d. Kirchenviiter ;-Holzhausen, De Fontibus quibus Soer., 
Soz., ae Theod. in scribenda Historia Sacra usi sunt (Gbttingen, 1825) ; 
Stiudlin. Gesch. u. Lit. d. K.-G., Hanover, 1827; Baur, ochen 
(1825); Harnae, “Soer.u Soz,” in Herzog-Plitt’s Theol. Encykl. De- 


tached details are given also in works upon Constantine (Manso), 


SPA—SPAGNA. 


Rendall), Damasus (Rade), 
Arianism (Gwatkin’s Studies of Arianism, 1582, gives a severe but 


| trustworthy criticism of Rufinus and discusses the manner in 


which Socrates was related to him), the emperors after Julian 
(De Broglie, Richter, Clinton, the Weltgeschichte of Ranke, the Gesch. 
d, Kaiser Arcadius u. Theod, IL., 1885, of Sulenpen and the 
Kaiser Theodosius d. Gr., Halle, 1878, of Iffland, the last-named 
work discussing the relation of Socrates to Sozomen), the bar- 
barian migrations (Wietersheim, Dahn), the Goths (Waitz, Bessel, 
Lastly, reference may be 
made to Rosenstein, Forsch. z. deutsch Gesch., vol, i.,—Krit. Unter- 
such tb, d. Verhiiltniss zu Olympiodor, Zosimus, u. Soz.; Sarrazin, De 
Theodoro Lectove Theophanis Fonte Precipuo, 1881 (treats of the re- 
lation betwen Socrates and Sozomen, and of the completeness of 
the former's work); Jeep, Quellenuntersuch. 2. d. griech. Kirchenhis- 
tori-kern, Leipsic, 1884. (A. HA.) 

SPA, a watering-place of Belgium, in the province 

of Liége, 20 miles by rail from Liége via Pepinster, is 
beautifully situated, at a height of 814 feet above 
the sea, in the valley of the Wayai (a small sub-tribu- 
tary of the Meuse). On the north and northeast it is 
protected by the wooded range of hills known as the 
Spaloumont, or in its several parts as Bois de la Reid, 
Bois du Chiencul, ete. ; and on the south are a num- 
ber of beautiful ravines cut in the Primary rocks of 
the district by small affluents of the Wayai. Much 
of tht charm of the place is due to the promenades 
and drives along the sides and crests of the hills. The 
principal mineral spring called the Pouhon (a local 
word for ‘‘ well’’) is inclosed ina pump room in the 
centre of the Place Pierre le Grand. Publie baths, 
fed by chalybeate streams collected in a remarkable 
reservoir at the hamlet of Nivesé, oceupy a large build- 
ing in Place Royale, erected in 1868 and in the same 
neighborhood is the casino, with ball and concert 
rooms. An English church was built in 1872-76. A 
local industry is the production of faney articles in 
lacquered wood (bois de Spa). A liqueur resembling 
Chartreuse is also manufactured under the name of 
‘elixir de Spa.”’ The population of the commune 
was 6930 in 1884. Several springs in the neighboring 
district are nearly as celebrated as those of Spa proper ; 
the Sauveniére waters, supposed to be effective against 
sterility are half a mile distant. 

Spa, said to derive its name from a Walloon word, Espa, 
for “fountain,” was practically founded by a certain Wolf, 
or Collin le Loup, iron-master of Breda, who had obtained 
benefit from the waters, and purchased the piece of ground 
containing the Pouhon spring from Erard de la Marck, 
bishop of Liége, in 1326. At the beginning of the 15th 
century the little town numbered 250 houses. The 
European celebrity of the waters dates from the 16th cen- 
tury, when they were drunk by the duke of Nevers, 
Margaret of Valois, Henry III. of France, and Alexander 
Farnese, and the fashion of visiting Spa became thoroughly 


established in the 18th century. The French Revolution, 


and, as far as English visitors were concerned, the attrac- 
tions of the German watering-places made known by Sir 
Francis Head, for atime turned the tide elsewhere; but 
since the middle of the century Spa has taken a new lease 
of prosperity. 

SPAGNA, Lo (?-c. 1529), the usual designation 
(due to his Spanish origin) of Giovanni di Pietro, 
one of the chief followers of Perugino. Nothing 
whatever is known of his early life, or of the cireum- 
stances under which he became a member of the Peru- 
gian school. A large number of panel pictures by him 
exist, of which some are painted with much grace 
and refinement of touch. There is, however, a ve 
marked absence of individuality about his style, whic 
seems like an imitation of the earliest manner of Raph- 
ael and that of Pinturicchio in a weaker and less virile 
form. The chief of his numerous panel paintings are 
the Nativity, in the Vatican, and the Adoration of the 
Magi, at Berlin. In 1510 Lo Spagna executed many 
frescos at Todi, and in 1512 several other mural paint- 
ings in and near Trevi. His most important works 
were frescos at Assisi and Spoleto, of which some exist 
in good preservation. He received the freedom of the 
city of Spoleto in 1516, as a reward for his work 
As is so often the case, Lo Spagna’s frescos reach a 
much higher standard of merit than his panel pictures. 


The museum of the capital in Rome now posse a 
very beautiful series of ife-sized fresco iaaiethp hin, | 
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representing Apollo and the Nine Muses. _ These are 
drawn with a strong feeling for grace of pose and 


beauty of expression, and are very remarkable for the | 


delicate refinement of their coloring; in style they 
strongly recall Raphael's earliest manner. Lo Spagna 
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was alive in 1528, but he appears to have died before 
1530 as in that yeara pupil of his named Doni com- 
leted a fresco in 8. ran near Spoleto, which Lo 
Spagna had begun. 


SPAGNOLETTO. See Ripera. 
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PART L—GEOGRAPHY AND STATISTICS. 


ee a country rather more than twice the size 
\ of Great Britain including the adjacent small 
islands, constitutes in its mainland portion 
about eleven-thirteenths of the oe 
Peninsula, and has in addition an insular area (in the 
Balearic and Canary Islands) of nearly 5000 square 
miles. On all sides except that of Portugal the 
boundaries are natural, the rene being separated 


Plate VI. 


from France by the Pyrenees and on every other side | 


being surrounded by the sea. On the side of Portugal 


a tract of inhospitable country led originally to the) 
separation between the two kingdoms, inasmuch as it 


caused the reconquest of the comparatively populous 
maritime tracts from the Moors to be iene out in- 
dependently of that of the eastern kingdoms, which 
were also well peopled. The absence of any such 
means of intercommunication as navigable rivers afford 
has favored the continuance of this isolation. 
precise line of this western frontier is formed for a 
considerable length by portions of the chief rivers or 
by small tributaries, and on the north (between Por- 
tugal and Galicia) it is determined to a large extent by 
small mountain ranges, The British rock of Gibraltar, 


in the extreme south of the peninsula, is separated | 


from Spain by a low isthmus known as the Neutral 
Coast round. The coast-line on the north and 
“line. oe . 

northwest is everywhere steep and cliffy. 
On the north there are numerous small indentations, 
many of which form more or less convenient harbors, 
but the current flowing along the coast from the west 
often leaves in the stiller water at their mouths ob- 
structive bars. The best harbors are to be found on 
the rias or fiord-like indentations in the west of Galicia, 


where high tides keep the inlets well scoured ; here | 


occur the fine natural harbors of Pontevedra and Vigo, 


Corufia and Ferrol, the last one of the chief stations 


of the Spanish fleet. Less varied in outline but more 


varied in character are the Spanish coasts on the south | 
Flat coasts prevail from the frontier of | 


and east. 
Portugal to the Straits of Gibraltar. Between the 
mouth of the Rio Tinto and that of the Guadalquivir 
they are sandy and lined by a series of sand-dunes (the 
tract known as the Arenas Gordas). 
marshy tract at the mouth of the Guadalquivir, after 
which the coast-line becomes more varied, and 
cludes the fine Bay of Cadiz. From the Straits of 
Gibraltar a bold and rocky coast. is continued almost 
‘right round to Cape Palos, a little beyond the fine 
natural harbor of Cartagena. North of Cape Palos 
a line of flat coast, beginning with the narrow strip 
which cuts off the lagoon called the Mar Menor from 
Mediterranean, bounds half of the province of 
Alicante, but in its northern half this province, be- 
coming mountainous, runs out to the lofty headland 
of Cape Nao. The whole coast of the Bay of Valencia 
is low and ill-provided with harbors ; and along the 
st of Catalonia stretches of steep and rocky coast 
alternate with others of an opposite character. 
_ The surface of Spain is remarkable at once for its 
ce, striking contrasts and its vast expanses of 


te dreary uniformity. There are mountains 
‘ising with Alpine grandeur above the snow-line, but 
ten sheltering Se eet magnificent valleys at their 
se. Naked walls of white limestone tower above 


The | 


Next follows a_ 


in- 


| dark woods of cork, oak, and olive. In other parts, 
as in the Basque country, in Galicia, in the Serrania 
'de Cuenca (between the head waters of the Tagus and 
those of the Jucar), in the Albarracin (between the 
head waters of the Tagus and those of the Guadala- 
|viar), there are extensive tracts of undulating forest- 
clad hill country, and almost contiguous to these there 
are apparently boundless plains, or tracts of level 
tableland, some almost uninhabitable, and some 
streaked with canals and richly cultivated—like the 
Requena of Valencia. While, again, continuous 
mountain ranges and broad plains and tablelands 
give the prevailing character to the scenery, there are 
here and there, on the one hand, lofty isolated peaks, 
landmarks for a wide distance round, such as Monseny, 
Monserrat, and Mont Sant in Catalonia, the Pefia 
Golosa in Valencia, Moncayo on the borders of Aragon 
and Old Castile, and, on the other hand, small se- 
cluded valleys, such as those of Vich and Olot among 
the Catalonian Pyrenees. 

The greater part of the interior of Spain is com- 
posed of a tableland bounded by the Can- 
tabrian Mountains in the north and the 
Sierra Morena in the south, and divided 
‘into two by a series of mountain ranges stretching on 
the whole from east to west. The northern half of 
‘the tableland, made up of the provinces of Leon and 
Old Castile, has an average elevation estimated at 
about 2700 feet, while the southern half, made up of 
Estremadura and New Castile, is slightly lower—about 
2600 feet. On all sides the tableland as a whole is re- 
markably isolated, and hence the passes on its boundary 
‘and the river valleys that lead up to it from the sur- 
rounding plains are geographical features of peculiar 
importance. The isolation on the side of Portugal, 
where the tableland gradually sinks to the sea in a 
succession of terraces, has already been referred to. 
On the northwest the valley of the Sil and a series of 
valleys further south, along both of which military 
roads have been carried from an early period, open up 
‘communication between Leon and the hill country of 
Galicia, which explains why this province was united 
to Leon even before the conquest of Portugal from 
the Moors. The passes across the Cantabrian Moun- 
tains in the north are tolerably numerous, and four of 
them are already crossed by railways. The two most 
remarkable are the Pass of Pajares, across which winds 
the railway from Leon to Oviedo and the seaport of 
Gijon, and that of Reinosa leading down to the deep 
aka of the Besaya, and now crossed by the railway 
from Valladolid to Santander. In its eastern section 
the chain is crossed by the railways from Burgos to 
Bilbao and San Sebastian, the latter of which winds 
through the wild and romantic gorge of Pancorbo (in 
the northeast of the province of Burgos) before it 
traverses the Cantabrian chain at Idiazabal. 

On the northeast and east, where the edge of the 
tableland sweeps round in a wide curve, the surface 
sinks on the whole in broad terraces to the valley of 
the Ebro and the Bay of Valencia, and is crowned 
‘here and there by more or less isolated mountains, 
some of which have been already mentioned. On the 
northeast by far the most important communication 
with the Ebro valley is formed by the valley of the 


Central 
tableland. 
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Jalon, which has thus always formed a military route 
of the highest consequence, and which is now traversed 
by the railway from Madrid to Saragossa. Further 


south the mountains clustered on the east of the table- | 


land (Albarracin, Serrania de Cuenca) render direct 
communication between Valencia and Madrid ex- 
tremely difficult, and the principal communications 
with the east and southeast are effected where the 
southern tableland of La Mancha merges in the hill 
country which connects the interior of Spain with the 
Sierra Nevada. 

In the south the descent from the tableland to the 
valley of the Guadalquivir is again comparatively 


gradual, but even here in the eastern half of the | 


Sierra Morena the passes are few, the most important 
being the Puerto de Despefiaperros, where the Rio 
Magajia has cut for itself’ a deep gorge through which 
the railway now ascends from Andalusia to Madrid. 
Between Andalusia and Estremadura farther west the 
communication is freer, the Sierra Morena being there 
broken up into series of small chains. 

Of the mountains belonging to the tableland the 
most continuous are those of the Cantabrian 
chain, which stretches for the most part 
from east to west, parallel to the Bay of 
Biscay, but ultimately bends round towards the south 
between Leon and Galicia. Almost everywhere it 
consists of two parallel ranges, the higher of which, 
the more southerly, is the immediate continuation of 
the Pyrenees. The highest summits of the chain 
belong to the Jura limestones of the Pefias de Europa, 
on the borders of the provinces of Santander, Oviedo, 
Leon, and Palencia. The highest of all is the Torre 
de Ceredo, which attains the height of at least 8750 
feet, and next is the Pefia Prieta (8300 feet). At the 
sources of the Sil the main chain divides into two 
branches, inclosing the fertile and thickly-populated 
district known as El Vierzo, once the bed of a lake, 
now watered by the stream just mentioned and its 
tributaries. The whole chain is remarkable for its 
intricate ramifications and its wild grandeur, but, as 
already indicated, is not so much of a barrier to com- 
munication as might be expected from its general 
aspect. Besides the railways above mentioned it is 
crossed at many points by bridle-paths and roads. 

A peculiar feature of the chain and the neighboring 
parts of the tableland is formed by the ee or 
isolated plateaus, surrounded by steep rocky mountains, 
sometimes even by walls of naked rock. Among the 
larger of these are the bleak districts of Siguenza and 
Soria, round the headwaters of the Duero,—districts 
which separate the mountains of the so-called Iberian 
system on the northeast of the tableland from the 


Cantabrian 
Mountains, 


eastern yeaa of the central mountain 
haope chains of the peninsula. Of these chains, 
chains. to which Spanish geographers give the 


name Carpetano-Vetonica, the most easterly 
is the Sierra de Guadarrama, the general trend of 
which is from southwest to northeast. It is the 
Montes Carpetani of the ancients, and a portion of it 
(due north of Madrid) still bears the name of Car- 
petanos. Composed almost entirely of granite, it has 
an aspect when seen from a distance highly charac- 
teristic of the mountains of the Iberian Pannanle in 


general, presenting the appearance of a saw-like ridge | 


(sierra) broken up into numerous sections. Its mean 
height is about 5250 feet, and near its centre it has 
three summits (the highest named the Pico de Pefia- 
lara) rising to the height of nearly 8000 feet. 


_A region with a highly irregular surface, filled with | 
hills and parameéras, separates this sierra from the 


Sierra de Gredos farther west. i 
and grandest sierra in the whole series. 


ting point, the Plaza de Almanzor, attains the height now affords a 
of 8725 feet, not far short of that of the highest Can-| Cordova; an d 
tabrian summits. Its general trend is east and west; southwest, the Serrania de Ronda, a mountain 


towards the south it sinks precipitously, and on the 


north it descends with a somewhat more gentle slope of Segovia. 
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towards the longitudinal valleys of the Tormes and 
Alberche which separate it from another rugged 
mountain range, forming the southern boundary of 
the paramera of Avila. On the west another rough 
and hilly tract, similar to that which divides it from 
the Sierra de Guadarrama in the east, separates it 
from the Sierra de Gata, the westernmost and the 
lowest of the Spanish sierras belonging to the series. 
These hilly intervals between the more continuous 
sierras greatly facilitate the communication between 
the northern and southern halves of the Spanish table- 
land. ‘lhe Guadarrama is indeed crossed by three 
good pass-roads, and even the Sierra de Gredos has a 
road across it connecting Avila with Talavera de la 
Reina by the Puerto del Pico; but for the most part 
there are only bridle-paths across the sierras, and up 
to the present date not a single railway crosses any oue 
of the sierras directly. The only railway crossing the 
central system of mountains is that from Madrid to 
Avila, which traverses the interval between the Sierras 
de Gredos and Guadarrama, passing through numer- 
ous tunnels on the way. A railway from Madrid to 
Segovia to cross the latter sierra at the Puerto de 
Navacerrada (5830 feet),’ the pass at present crossed 
by the principal high road across these mountains, is 
now (1886) in course of construction. 

On the southern half of the tableland a shorter 
series of sierras, consisting of the Montes de Toledo in 
the east (highest elevation 4600 feet) and the Sierra de 
Guadalupe in the west (highest elevation 5100 feet), 
separates the basins of the ‘agus and Gua- 
diana. The southern system of mountains 
bounding the Iberian tableland—the Sierra 
Morena—is even less of a continuous chain than the 
two systems last described. As already intimated, its 
least continuous portion is in the west. In the east 
and middle portion it is composed of a countless 
number of irregularly-disposed undulating mountains. 
all nearly equal in height. 

Even more important than the mountains bounding 
or crossing the tableland are those in the northeast 
and in the south, which are connected with the table- 
land only at their extremities. The former are the 
PYRENEES (q.v.), the Iatter are the Sierra 
Nevada, and the coast ranges still farther 
south. The Sierra Nevada, or **‘ snowy 
sierra,’ is a well-defined chain, between 50 and 60 
miles in length, and about 25 miles in breadth, situated 
to the south of the valley of the Guadalquivir, and 
stretching from the upper part of the valle of the 
Jenil in the west to the deep valley of the Almeria in 
the east. It is composed chiefly of soft micaceous 
schists, sinking precipitously down on the north, but 
sloping more gently to the south and southeast. Its 
culminating summit, the Cerro de Mulahacen (11,660: 
feet), is the highest in Spain, and the range contains 
several other peaks upwards of 10,000 feet in height, 
and above the limit of perpetual snow. On both sides 
deep transverse valleys (barrancas) follow one another 
in close succession, in many cases with round basin- 
shaped heads, like the cirques of the Pyrenees. In 
many of these cirques repose alpine lakes, and in one 
of them, the Corral de Veleta, there is even a small 
glacier, the most southerly in Europe. On the south 
the transverse valleys of the Sierra Nevada open into. 
the mountainous longitudinal valley of the Alpujarras, 
into which open also on the other side the transverse 
valleys from the most easterly of the coast 


Sierra 
Morena. 


Sierra 
Nevada. 


‘sierras, the Sierra Contraviesa and the ,,si¢rmas of 
Sierra de Almijara. The latter are con- me 
tinued farther west by the Sierra de Alhama and 
Sierra de Abdalajiz. Immediately to the west of the 
Its culmina- latter sierra lies the gorge of the Guadalhorce, which — 
assage for the railway from Malaga to 
beyond that gorge, to the west and 
group 


1 About 3700 feet above the level of Madrid, 2700 feet above that 


] 


} 
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difficult of access, stretches out its sierras in all diree- ! 


tions. ‘To Spanish geographers the coast ranges just 
mentioned are known collectively as the Sierra Peni- 
betica. Northeast of the Sierra Nevada two small 
ranges, Alcaraz and La Sagra, rise with remarkable 
abruptness from the plateau of Murcia, where it merges 
in that of the interior. 
The only two important lowland valleys of Spain are 
those of the Ebro and the Guadalquivir. 
The former occupies the angle in the north- 
east between the Pyrenees and the central 
tableland, and is divided by ranges of heights proceed- 
ing on the one side from the Pyrenees, on the other 
from the base of the Moncayo, into two portions. The 
uppermost of these, a plateau of between 1000 and 
1300 feet above sea-level, is only about one-fourth of 
the size of the remaining portion, which is chiefly low- 
land, but is cut off from the coast by a highland tract 
connecting the interior tableland with spurs from the 
Pyrenees. The Guadalquivir basin is likewise divided 
by the configuration of the ground into a small upper 
ortion of considerable elevation and a much larger 
ower portion mainly lowland, the latter composed 
from Seville downwards of a perfectly level and to a 
large extent unhealthy alluvium (/as marismas). The 


Lowland 
valleys. 
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The Guadiana (i.e, Wadi Ana, the Anas of the ancients) 
was long believed to take its rise in the district known as 
the Campo de Montiel, where astring of small lakes known 
as the Lagunas de Ruidera (partly in Ciudad Real, partly 
in Albacete) are connected by a stream which, on leaving 
the last of them, flows northwestwards towards the Zancara 
and then disappears within two or three miles of that river. 
About 22 miles to the southwest of the point of disappear- 
ance the stream was believed to re-emerge in the form of 
several large springs which form a number of lakes at no 
great distance from the Zancara, and these lakes are hence 
known as the “ eyes of the Guadiana” (los ojos de Guadiana), 
The small stream issuing from them is known as the Gua- 
diana and soon joins the Zancara, It has now been ascer- 
tained, however, that the stream which disappears higher up 
can have no such course, but that in fact its waters flow or 
trickle underground to the Zancara itself, which is there- 
fore entitled to be regarded as the upper Guadiana. It has 
its source not far from that of the Jucar in the east of the 
plateau of La Mancha, and flows westwards till, under the 
name of the Guadiana, it turns south-southwest on the 
Portuguese frontier. In piercing the Sierra Morena it forms , 
a series of foaming rapids, and it begins to be navigable 


‘only at Mertola, about 42 miles above its mouth. 


division between these two sections is indicated by the | 


change in the course of the main stream from a due 
westerly to a more southwesterly direction. 

The main water-parting of the peninsula is every- 
where near the edge of the tableland on 
the north, east, and south, and hence de- 
scribes a semicircle with the convexity to the east. 


Rivers. 


The Guadalquivir (i.e., Wadi-el-Keber, “the great river,” 
the Betis of the ancients), though the shortest of the great 
rivers of the Peninsula, is the only one that at all seasons 
of the year is a full-bodied stream, being fed in winter by 
the rains, in summer by the melting of the snows on the 
Sierra Nevada. What is regarded as the main stream rises 
in the Sierra de Cazorla in the east of the province of Jaen, 


_ but it does not become a considerable river till after it is 


_on the left bank and the Guadalimar on the right. 


The Ebro alone of the great rivers flows into the. 


Mediterranean. The following table gives the length 
of the principal Iberian rivers, with the area of their 


basins,—the length according to different authorities, | 


the area of the basins according to Strelbitsky, whose 


measurements of area appear to be more trustworthy | 


than those made by him of the length of rivers : 


/ a 
Length in English Miles. © Area 

ee eet ty OTS 
Wagner.} Ritter. \Strelbitsky. Miles. 

EE Sy) See Ea 
Dass cesecss-.| 442 416 470 38,580 

Duero (Douro)...| 452 507 485 36,710 | 

PUG ivocss c0s00.5.. | . 565 553 566 31,865 
-Guadiana...... ...! 510 490 | 316 25,300 
‘Guadalquivir.....) 337 350] 0) S74 21,580 


_ With the exception of the Guadalquivir, none of the 
berian rivers is of great service for inland navigation, | 
so far as they lie within the Spanish frontier. On the 
other hand, those of the east_and south are of great 
; e for irrigation, and the Jucar and Segura in the , 


ania de Cuenca. 


ned by the union of two small streams in the north of 
province of Lugo, and flows first southwards, then on 
whole southwestwards to the Atlantic, forming in the 
er 
ugal. It becomes navigable for small vessels at Salva- 
25 miles above its mouth. Large vessels cannot cross 
bar atits mouth. Its only important tributary is the 
(left), which at the confluence is the larger river of the 


e Duero (Portug. Douro, the Durins of the Romans) 
ges from the rock as a small stream among the moun- 
of Urbion on the borders of the provinces of Logrofio 
and, after describing a wide sweep to the east, 
s westwards across the northern half of the Spanish 

and and across Portugal. For a distance of nearly 60 
forms the boundary between the two countries. It 


of a bar at the mouth, only at high tide. 
2 le: 


east are employed in floating timber from the | 


of its course the boundary between Spain and | 


joined by the Guadiana Menor (from the Sierra Nevada), 
Lower 
down the principal tributary which it receives is the Jenil 
(left). In the days of the Moors the Guadalquivir was 
navigable for large vessels to Cordova, but, having been 
allowed to become silted up in the lower part of its course, 
it has only recently again been made navigable for vessels 
of 1200 tons burden to Seville. 


The only considerable lakes in Spain are three coast 
lagoons,—that of Albufera in the province rikkes 
of Valencia, the Mar Menor in Murcia, and j 


the Laguna de la Janda in Cadiz behind Cape Trafal- 


mental platform of ancient crystalline rocks, 
which 


The Mifio (Portug. Minho, the Minius of the Romans) is” 


gar. Stall alpine and other lakes are numerous, and 
small salt lakes are to be found in every steppe region. 
_ The geological structure of the Spanish Peninsula 
is comparatively simple. Upon a funda- Gvaiogy. 
v ad previously been upraised into detached 
ridges, a series of sedimentary formations was laid 
down, among which occur representatives of most of 


the geological systems from the older Paleozoic rocks 


up to those of Quaternary date. Arranged in order 
of age, with their respective areas, these various groups 
of rock are shown in the subjoined table: 


Quaternary......covering 49,477 sq. kil. or 10.00 %/o of whole surface. 
Pliocene.... - 9,064 % 1.80 “4 


|Miocene and 
Oligocene...... ES MAST BOT oct 27.85 * 
Eocene...........+. ae L564 wea te 4,80 be 
ae ay 47,002“ 9.50 3 
SELTRRMICS cectesp a 22,697 “ 4.45 yh 
Triassi¢......%.... “ 22,443 be 4.45 <3 
Carboniferous... a 11,301 = 2.22 ‘ 
Devonian......... ¥ 5,780 a 1.40 . 
Silurian (and 
Cambrian)..... «114,382 * 23.18 rg 
| Archeean.......... ba 1,694 “ 0.35 * 
Eruptive rocks 
ofvariousages “ 49,665 “ 10,00 s 


Archean rocks are exposed in the northern half of the 
Peninsula, particularly along the great Pyrenean axis, in 
Galicia, Estremadura, the Sierra Morena, the Sierra Nevada, 
and Serrania de Ronda. They consist of granites, gneisses, 


-and mica-schists, with tale-schists, amphibolites, and crys- 
talline limestones. The oldest Paleozoic strata are referred, 


from their included fossils, to the Cambrian and Silurian 
divisions. They range through a vast region of Andalusia, 
Estremadura, Castile, Salamanca, Leon, and Asturias, and 
along the flanks of the Pyrenean and Cantabrian chain. 
They consist of slates, graywackes, quartzites, and diabases. 
Grits, quartzites, and shales referable to the Devonian sys- 


to be navigable 80 miles above its mouth, but sea- tem occur in a few scattered areas, the largest and most 
vessels ascend only to Oporto, and even so far, on fossiliferous of these occurring in the Asturias. The Car- 
The boniferous rocks of Spain are divisible into three groups, 
tributaries on the right are the Pisuerga and Esla, | the lowest consisting of limestones with sandstones and 
ft the Adaja, Tormes, and Coa (the last in Portugal). shales, the middle of conglomerates and sandstones, and 
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the upper of sandstones, conglomerates, shales, and coals, | uted in three chief districts—that of Cape Gata, including 


They lie in detached basins, and have not yet been well ex- 
plored. 
the Asturias, whence it stretches more or less continuously 
through the provinces of Leon, Palencia, and Santander, 
covering altogether an area of 6500 square kilometres. 
Another tract occurs at San Juan de las Abadesas in Cata- 
lonia, where it occupies about 200 square kilometres ; while 
a third, about 500 square kilometres in extent, runs from 
the province of Cordova into that of Badajoz. 
other smaller areas containing little or no coal, but showing 
by the included plant-remains that the strata undoubtedly 
belong to the Carboniferous system. 


The Triassic system is well developed in the north of the | 


Peninsula along the Cantabrian chain and eastwards to the 
Mediterranean. It is composed of red and variegated sand- 
stones, dolomites, and marls, traversed in some places by 
ophitie rocks, and containing deposits of gypsum, aragonite, 
and rock-salt. These strata are overlain by members of 
the Jurassic series, which are especially conspicuous in the 
eastern part of the Peninsula between Castile and Aragon, 
along the Mediterranean border, in Andalusia, and likewise 
along the flanks of the Pyrenees. The Lias is best repre- 
sented. The Cretaceous system is distributed in four great 
districts: the largest of these extends through the king- 
doms of Murcia and Valencia; a second stretches between 
the two Castiles; a third is found in the Basque Provinces 
and the Asturias; and a fourth spreads out along the south- 
ern slopes of the Pyrenees from Navarre to the Mediterra- 
nean. The lower members of the Cretaceous series include 
an important freshwater formation (sandstones and clays), 
which extends from the Cantabrian coast through the proy- 
inces of Santander, Burgos, Soria, and Logrofio, and is sup- 
posed to represent the English Wealden series, The higher 
. members comprise massive hippurite limestones, and in the 
Pyrenean district representatives of the upper subdivisions 
of the system, including the Danian. 

Deposits of Tertiary age cover rather more than a third 
of Spain. They are divisible into two great series, accord- 
ing to their mode of origin in the sea or in fresh water. 
The marine Tertiary accumulations commence with those 
that are referable to the Eocene series, consisting of num- 
mulitic limestones, marls, and siliceous sandstones. These 
strata are developed in the basin of the Ebro, and in a belt 
which extends from Valencia through Mureia and Anda- 
lusia to Cadiz. Marine Miocene deposits occupy some small 
tracts, especially on the coast of Valencia. But most of 
the sandy Tertiary rocks of that district are Pliocene. The 
Tertiary masses of Andalusia have coarse conglomerates 
(Middle Miocene) at their base, followed by thick beds of 
Bryozoan molasse and younger (Pliocene) beds. These 
strata are specially noteworthy for containing an important 
metalliferous deposit, that of the native silver of Herrerias, 
which is found in a Pliocene bed in the form of flakes, 
needles, and crystals. But the most extensive and inter- 
esting Tertiary accumulations are those of the great lakes 
which in Oligocene and Miocene time spread over so large 
an expanse of the tableland. These sheets of fresh water 
covered the centre of the country, including the basins of 
the Ebro, Jucar, Guadalaviar, Guadalquivir, and Tagus. 
‘They have left behind them thick deposits of clays, marls, 
gypsum, and limestone, in which numerous remains of the 
land-animals of the time have been preserved. 

Quaternary deposits spread oyer about a tenth of the 
area of the country. The largest tract of them is to be 
seen to the south of the Cantabrian chain; but another, of 
hardly inferior extent, flanks the Sierra de Guadarrama, 
and spreads out over the great plain from Madrid to Caceres. 
Some of these alluvial accumulations indicate a former 
greater extension of the snowfields that are now so restricted 
in the Spanish sierras. Remains of the reindeer are found 
in caves in the Pyrenees. 

Eruptive rocks of many different ages occur in different 
parts of Spain. The most important tract covered by them 
is that which stretches from Cape Ortegal to Coria in Estre- 
madura and spreads over a large area of Portugal. They 
likewise appear in Castile, forming the sierras of Gredos 
and Guadarrama; farther south they rise in the mountains 
of Toledo, in the Sierra Morena, and across the provinces 
of Cordova, Seville, Huelva, and Badajoz as far as Evora in 
Portugal. Among the minor areas occupied by them may 
be especially mentioned those which occur in the Triassic 
districts. Of rocks included in the eruptive series the most 
abundant is granite. There occur also quartz-porphyry, 
(Sierra Morena, Pyrenees, etc.), diorite, porphyrite, diabase 
(well developed in the north of Andalusia, where it plays a 
great part in the structure of the Sierra Morena), ophite 
(Pyrenees, Cadiz), serpentine (forming an enormous mass 
in the Serrania de Ronda), trachyte, liparite, andesite, ba- 
salt. The last four rocks occur as a volcanic series distrib- 


One of these areas covers a considerable space in | 


There are | 


the southeast of Andalusia and the south of Murcia, 
that of Catalonia, and that of La Mancha. 

Climate.—In accordance with its southerly position, its 
differences of elevation, and the variety in its 
superficial configuration in other respects, 
Spain presents within its borders examples of 
every kind of climate to be found on the northern hemi- 
sphere, with the sole exception of that of the torrid zone. 
As regards temperature, the heart of the tableland is char- 
acterized by extremes as great as are to be met with in al- 
most any part of central Europe. The northern and north- 
western maritime provinces, on the other hand, have a 
climate as equable, and, it niay be added, as moist, as that 
of the west of England or Scotland. 

Four zones of climate are distinguished. The first zone 
may be called that of the tableland, although to it also the 
greater part of the Ebro basin may be referred. This is 
the zone of the greatest extremes of temperature. Even 
in summer the nights are often decidedly cold, and on the 
high parameras it is not a rare thing to see hoar-frost in 
the morning. In spring cold wetting mists occasionally 
envelop the land for entire days, while in summer the sky 
is often perfectly clear for weeks together. At all seasons 
of the year sudden changes of temperature, to the extent 
of from 30° to 50° F., are not infrequent. The air is ex- 
tremely dry, which is all the more keenly felt from the 
fact that it is almost constantly in motion, At Madrid 
(2150 feet above sea-level) it regularly freezes so hard in 
December and January that skating is carried on on the 
sheet of water in the Buen Retiro; and, as winter through- 
out Spain, except in the maritime provinces of the north 
and northwest, is the season of greatest atmospheric pre- 
cipitation, snowfalls are frequent, though the snow seldom 
lies long except at high elevations. The summers, on the 
other hand, are not only extremely warm buf almost rain- 
less, the sea-winds being deprived of their moisture on the 
edge of the plateau. In July and August the plains of 
New Castile and Estremadura are sunburnt wastes; the 
roads are several inches deep with dust; the leaves of 
the few trees are withered and discolored; the at- 
mosphere is filled with a fine dust, producing a haze 
known as calina, which converts the blue of the sky into a 
dull gray. In the greater part of the Ebro basin the heat 
of summer is even more intense. The treeless mostly 
steppe-like valley with a bright-colored soil acts like a con- 
cave mirror in reflecting the sun’s rays, and, moreover, the 
mountains and highlands by which the valley is enclosed 
prevent to a large extent the access of winds, and thus hin- 
der the renewal of the air, which in the lowest parts is 
little disturbed. 

The second zone is that of the Mediterranean provinces, 
exclusive of those of the extreme south. In this zone the 
extremes of temperature are less, though the summers here 
also are warm, and the winters decidedly cool, especially in 
the northeast. 

The southern zone, to which the name of African has 
been given, embraces the whole of Andalusia as far as the 
Sierra Morena, the southern half of Murcia, and the pro- 
vince of Alicante. In this zone there prevails a genuine 
subtropical climate, with extremely warm and almost rain- 
less summers and mild winters, the temperature hardly 
ever sinking below freezing-point. The hottest part of the 
region is not the most southerly district but the bright- 
colored steppes of the coast of Granada, and the plains and 
hill terraces of the southeast coast from Almeria to Ali- 
cante. Snow and frost are here hardly known. It is said 
that at Malaga snow falls only about once in twenty-five 
years. The winter, in fact, is the season of the brightest 
vegetation ; after the long drought of summer the surface 
gets covered once more in late autumn with a fresh green 
varied with bright-colored flowers, and so it remains the 
whole winter through. On the other hand, the eastern 
part of this zone is the part of Spain which is liable to be 
visited from time to time by the scorching and blasting 
leveche, the name given in Spain to the sirocco, as well as 
by the solano, a moist and less noxious east wind. 

The fourth zone, that of the north and northwest mari- 
time provinces, presents a marked contrast to all the others. 
The temperature is mild and equable; the rains are abun- 
dant all the year round, but fall chiefly in autumn, as in 
the west of Europe generally. Monthly roses bloom in the 
gardens at Christmas as beautifully and as plenti as in 
summer. The chief drawback of the climate is a1 
of rain in some parts, especially in the west. Sa 
Compostella, for example, has one of the highest 
on the mainland of Europe (see table below) 

The figures given in the following table 
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1 By conversion from Th, Fischer's Klima der Mittelmeertiinder. . 
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based only on data of short periods (from 34 to 20 years), | 


will help to illustrate the preceding general remarks. 
Greenwich is added for the sake of comparison. 
| 


> |Mean Temp. F. 
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=a Jan.|July Year » 5 

Tableland SE lteacrentn 2600, 37° | 73° | 53° | 19 
zone ( Madrid. ......../2150) 41 |76 |56 | 15 

| Southern zone | Sau Fernando 9052 |75 | 63 | 30 
( Malaga........... 75) 54 |7 70 | ace 
| Mediterranean {| Murcia........... | 140:49 |'79 163 | 14 
zone ( Mahon... .s.ccesee | + |52 | 77 | 64 | 27 

+ ( Bilbao.......-.| 50/46 | 7 58 | 46 
aja Oviedo.. = 750| 43 |66 |54 | 36 
Santiago. 750| 45.5} 66 | 55 | 66 

Greenwich.....| .. |39 |63 |50 | 25 


Vegetation.—The vegetation of Spain exhibits a variety 
Gy. in keeping with the differences of climate just 
: described. The number of endemic species is 
exceptionally large, the number of monotypic genera in 
the Peninsula greater than in any other part of the Medi- 
terranean domain. The endemic species are naturally 
most numerous in the mountains, and above all in the 
loftiest ranges, the Pyrenees and the Sierra Nevada; but it 
is a peculiarity of the Spanish tableland, as compared with 
the plains and tablelands of central Europe, that it also 
possesses a considerable number of endemic plants and 

» plants of extremely restricted range. This fact, however, 
is also in harmony with the physical conditions above de- 
seribed, being explained by the local varieties, not only of 
climate, but also of soil. Altogether no other country in 

Europe of equal extent has so great a wealth of species as 

: According to the Prodromus Flore Hispanice of 

ilikomm and Lange (completed in 1880), the number of 
_ Species of vascular plants then ascertained to exist in the 
country was 5096. 

Spain may be divided botanically into four provinces, 
corresponding to the four climatic zones. 

In the tableland province (including the greater part of 
the Ebro valley) the flora is composed chiefly of species 
characteristic of the Mediterranean region, generally of 
species confined to the Peninsula. A peculiar character is 
imparted to the vegetation of this province by the growth 
over large tracts of evergreen shrubs and large herbaceous 

ts belonging to the Cistinex and Labiate. Areas covered 
plants of the former group are known to the Spaniards 
as jarales, and are particularly extensive in the Mancha 
Alta and on the slopes of the Sierra Morena, where the lada- 
num bush (Cistus ladaniferus) is specially abundant; those 
covered by plants of the latter group are known as tomillares 
(from tomillo, thyme), and occur chiefly in the south, south- 
west, and east of the tableland of New Castile. In the cen- 
_ tral parts of the same tableland huge thistles (such as the 
0 nervosum’, centaureas, artemisias, and other Com- 
a are scattered in great profusion. From the level 
parts of these tablelands trees are almost entirely absent. 
On the lofty parameras of Soria and other parts of old Cas- 
tile the vegetation has an almost alpine character. 
_ The southern or African province is distinguished chiefly 
»"y the abundance of plants which have their true home in | 
North Africa (a.fact easily understood when we consider 
geologically recent land connection of Spain with that 
tinent), but is also remarkable for the occurrence within 
f of numerous Eastern plants (natives of Syria and Asia. 
nor), and plants belonging to South Africa and the Cana- 
as well as natives of tropical America which have be- 
e naturalized here (see below under Agriculture). In) 
$ province the maritime parts of Malaga and Granada 


; 
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sent scenes of almost tropical richness and beauty, while, 
the other hand, in Murcia, Alicante, and Almeria the 
ect is truly African, fertile oases appearing in the midst 
rocky deserts or barren steppes. A peculiar vegetation, 
consisting mainly of low shrubs with fleshy glaucous leaves 
1 crithmoides, ete.), covers the marismas of the Guadal- 
‘ivir and various parts of the southwest coast where salt- 
shes prevail. Everywhere on moist sandy ground are 
» seen tall thickets of Arundo Donaz. 


of the vegetation agrees most closely with that of | 
1) France and the lowlands of the Mediterranean 
generally. On the lower slopes of the mountains and > 
parts left uncultivated the prevailing form of 
consists of a dense growth of shrubs with thick 
aves, such as are known to the French as maquis, 
ans as macchie, and are called in Spanish monte 
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bajo,| shrubs which, however much they resemble each 
other in external appearance, belong botauically to a great 
variety of families. 

The northern maritime province, in accordance with its 
climate, has a vegetation resembling that of central Europe. 
Here only are to be found rich grassy meadows adorned 
with flowers such as are seen in English fields, and here 
only do forests of oak, beech, and chestnut cover a large 
proportion of the area. The extraordinary abundance of 
ferns (as in western France) is likewise characteristic. 

The forest area of Spain generally is relatively small. 
The whole extent of forests is estimated at 
little more than 3 millions of hectares (74 mil- 
lion acres), or less than 6 per cent. of the area 
of the kingdom. Evergreen oaks, chestnuts, and conifers 
are the prevailing trees, The cork oaks of the southern 
provinces and of Catalonia are of immense value, but the 
groves containing this tree have suffered greatly from the 
reckless way in which the product is collected. Among 
other characteristic trees are the Spanish pine (Pinus his- 
panica), the Corsican pine (P. Laricio), the Pinsapo fir ( Abies 
Pinsapo), and the Quercus Tozza, the last belonging to the 
slopes of the Sierra Nevada. Besides the date-palm the 
dwarf-palm grows spontaneously in some parts of the south, 
but it nowhere makes up a large element of the vegetation. 

The Spanish steppes deserve a special notice, since they 
are not confined to one of the four botanical 
provinces, but are found in all of them except 
the last. Six considerable steppe regions are 
counted: (1) that of Old Castile, situated to the south of 
Valladolid, and composed chiefly of hills of gypsum; (2) 
that of New Castile, in the southeast (the district of La 
Mancha) ; (3) the Aragonese, oecupying the upper part of the 
basin of the Ebro; (4) the littoral, stretching along the 
southeast coast from Alicante to the neighborhood of Alme- 
ria; (5) the Granadine, in the east of Upper Andalusia (the 
former kingdom of Granada); and (6) the Betic, in Lower 
Andalusia, on both sides of the valley of the Jenil. All of 
these are originally salt-steppes, and, where the soil is still 
highly impregnated with salt, have only a sparse covering 
of shrubs, mostly members of the Salsolacee, with thick, 
grayish green, often downy leaves. A different aspect is 
presented by the grass steppes of Murcia, La Mancha, the 
plateaus of Guadix and Huescar in the province of Granada, 
ete., all of which are covered chiefly with the valuable 
esparto grass (Macrochloa tenacissima). 

Fauna.—The Iberian Peninsula belongs to the Mediterra- 
nean sub-region of the Palearctic region of the 
animal kingdom, a division which includes also 
the north of Africa. The forms that betray African affini- 
ties are naturally to be found chiefly in the south. Among 
the mammals that fall under this head are the common 
genet (Genetta vulgaris), which extends, however, pretty far 
north, and is found also in the south of France, the fallow- 
deer, the porcupine (very rare), and a species of ichneumon 
( Herpestes widdringtonii), which is confined to the Peninsula, 
and is the only European species of this characteristically 
African genus. The magot or Barbary ape (Inuwus ecaudatus), 
the only species of monkey still found wild in Europe, is 
also a native of Spain, but the only flock still surviving, on 
the rock of Gibraltar, has often been on the point of ex- 
tinction, and has to be renewed from time to time by im- 
portations from the north of Africa. Of the mammals in 
which Spain shows nore affinity to the fauna of central and 
northern Europe, some of the most characteristic are the 
Spanish lynx (Lynx pardinus), a species confined to the Pen- 
insula, the Spanish hare (Lepus madritensis), and the species 
mentioned in the article PYRENEES. The birds of Spain 
are very numerous, partly no doubt in consequence of the 
fact that the Peninsula lies in the route of those birds of 
passage which cross from Africa to Europe or Europe to 
Africa by way of the Straits of Gibraltar. Many species 
belonging to central Europe pass the winter in Spain, 
especially on the southeastern coasts and in the valley 
of the Guadalquivir. Innumerable, for example, are the 
snipes which in that season are killed in the latter district 
and brought to the market of Seville. Among the birds of 
prey may be mentioned, besides the cinereous and bearded 
vultures, the Spanish vulture (Gyps occidentalis), the African 
or Egyptian vulture (Neophron percnopterus), which is found 
among all the mountains of the Peninsula, the Spanish im- 
perial eagle ( Aquila adalberti), the short-toed eagle (Circaetus 


Forests. 


Steppes. 


Fauna, 


‘The Mediterranean province is that in which the general gallicus,), the southern eagle-owl (Bubo atheniensis), besides 


various kites and faleons. Among gallinaceous birds, be- 
sides the red-legged partridge, which is met with every- | 
where on the steppes, there are found also the Pterocles 
alchita and P. arenarius ; and from among the birds of other 


1 As distinguished from monte alto, the collective name for for- 
est trees. 
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orders the southern shrike ( Lanius meridionalis), the Spanish 
sparrow (Passer cyaneus), and the blue magpie (Cyanopica 
cooki) may be singled out as worthy of mention. The last 
is highly remarkable on account of its distribution, it being 
confined to Spain while the species most closely allied to it 
( Cyanopica cyanea) belongs to the east of Asia. The flamingo 
is found native in the Balearic Islands and on the southern 
coasts, and occasionally a stray specimen is to be seen on the 
tableland of New Castile. Other birds peculiar to the south 
are two species of quails, the Andalusian hemipode ( Turnix 


sylvatica), confined to the plains of Andalusia, the southern | 


shearwater ( Puffinus cinereus), and other water-birds. Am- | 
phibians and reptiles are particularly numerous in the | 
southern provinces, and among these the most remarkable 
are the large southern or eyed lizard (Lacerta ocellata), 
which sometimes attains 3 feet in length and is very abun- 
dant, the Platydactylus saccicularis, the gray amphisbeena 
( Blanus cinereus), the European pond tortoise (mys ewropaz), 
and another species, Zmys siegrizii. Insect life is remarkably 
abundant and varied. More than 350 species of butterflies, 
many of them endemic have been counted in the province 
of Madrid alone. Besides the ordinary European scorpion, 
which is generally distributed in southern Europe, there is 
another species, the sting of which is said to be still more 
severe, found chiefly in the basin of the Ebro. Trout abound 


in the mountain streams and lakes, barbel and many other | 


species of Cyprinide in the rivers of the plains. For the sea 
fauna, see under Fisheries below. 


Extent—The total area of the mainland of Spain, accord- | 


ing to the calculations of Strelbitsky, is 495,612 
square kilometres or 191,365 square miles, that 
of the Balearic Islands 4982 square kilometres or 1923 
square miles, and that of the Canary Islands, which, though 
belonging geographically to Africa, are administratively | 
associated with the kingdom of Spain, 7611 square kilome- | 
tres or 2939 square miles; so that the total area of the king- 
dom is 508,205 square kilometres or 196,225 square miles. 


Extent. 


This total agrees pretty closely with that in Justus Perthes’s || 


table given below (Table I1.), although considerable differ- 
ences will be observed in the areas assigned to the mainland 
provinces and the two island groups respectively. The 


length of the coast-line of the mainland, according to | 


Strelbitsky, is 2662 miles, which is equivalent to 1 mile of 
coast for every 72 square miles of area, about the same pro- 
portion as in France. The greatest length from northeast | 
to southwest is 420 miles. | 

Territorial Divisions and Population.—For administrative | 
purposes the kingdom of Spain has since 1833 


— been divided into forty-nine provinces, forty- 
divisions seven of which belong to the mainland. Before || 


provinces,! also enumerated below, which took their names 
from the ancient kingdoms and principalities out of which | 
the modern kingdom was gradually built up. The present | 
provinces are subdivided into judicial districts (partidos 
judiciales) and communes (ayuntamientos). 

It is probable that the population of Spain attained its 
highest development during the period of the | 
early Roman empire, when it has been esti- 
mated, though of course on imperfect data, to 
have numbered forty or fifty millions. The best evidence 
of a dense population in those days is that afforded by the 
specific estimates of ancient writers for some of the larger 
cities. The population of Tarraco (Tarragona) was esti- 
mated at 2} millions, and that of Nova Carthago (Cartagena), 
Italica (Sevilla la Vieja), and others atseveral hundreds of 
thousands, Emerita Augusta (Merida) had a Roman garri- 
son of 90,000 men, which also implies a large population.? 

The first Spanish census was made in 1594, but some of | 
the provinces now included in the kingdom were for one 
reason or another not embraced in the enumeration, so that 
the total population assigned to Spain within its present | 
limits for that date is obtained by adding the results of 


Popula- 
tion. 


enumerations at different dates in the provinces then ex-_ . 


cluded. The total thus arrived at is 8,206,791. No other. 


census took place till 1787, when the total was found to be | 
| Balearie Islands, 


10,268,150; and this census was followed by another in 
1797, when the population was returned as 10,541,221. 
Various estimates were made within the next sixty years, 
but the census of 1857 proved that some of these estimates 
must have been greatly below the truth. The total popu- 
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1833 the mainland was divided into thirteen | 1 


lation then ascertained to exist in Spain was 15,464,340, an 
increase of not much less than 50 per cent. since the census 
of 1797. The last census took place on December 31, 1877, | 


and the total population then ascertained, 16,631,869, shows | 


an increase of only 7+ per cent., equal to an annual increase — 
1 (Of which all but Asturias, Leon and Murcia are under Cap- | 
tains-general.—Am. Ep.] 

2 Garrido, La Espaiia Contemporanea, i. 489. 
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at the rate of 0.35 per cent.—lower than in any other 
country in Europe except France. 

As Table II. shows, the density of population in Spain as 
a whole is little more than that of the most thinly peopled 
county of England in 1881 (Westmoreland, 82 to the square 
mile). Looking at the old provinces, we find that the most 


Table II.—Area and Population of the Former and Present 
Provinces. 
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Provinces. Square Pe Dee. 31, |ES2 66 
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NEw CASTILE....| 28,018) 1,477,915 1,627,131 oa! 58 
Madrid........... 2.997 75,735 594,194/+ 24.8 198 
Guadalajara... 4,869 201,288!+- 1.1] 41 
DOIG a. cvaup ce 5,586 335,038) + 1.8 60 
Cuenca.........%. 6,726) 236,253) 4- 3.3 34 
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| | | : 
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Burgos ... F 5,651) 333,396, 332.625\— 0.2 49 | 
Logrofio . 5 173,812 174,425) + 04 89 | 

Santande 214,441 235,299) + 9.7) 111 
Avila 164,039 180,436 + 10.0 60 
Segov 146,839 150,052|+ 2.1) 55 
| Soria... 147,468 153,652|+ 4.2 40 
| Palenci 185,970 180,771\— 2.8 58 
| Valladoli 244,023 247,458 1.4) 8 

ASTURIAS... é. 524,529} 576,352)+9.9,140 | 

' Oviedo weeeenenne| 4,091 524,529 576,352)+ 9.9 140 | 
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| seg HOM ors tvs teow 6,167 348,756 57 

| " 

| EsTREMADURA..| 16,702) 707,115 44 
Badajoz.......... 8,685) 404,981 50 
Caceres........... $014! 302,134 88 

| 

GEALIOE AS sii4008e00-7 11,343) 1,776,879 1,848,027 +4.0) 163 

| Corufia .. 3,078 51,989 596,436 + 8.0 193 
Lugo 8,787) 424,186 ; 310 

|} Orense ........... 2,739 371,818 P 
Pontevedra... 1,789 428,886 

ANDALUSIA ....... 33,926 2,937,183 3,283,436 +11. 

| ATINGTIA,... sesisnes 3,302 315,664 349, 

| a GTETIQCE...2. 2000 4,937 96 

|. Malaga......... 2,824 

| Cordova. 5,300 73 
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Cadiz (with 

| Ceuta)....5.... 2,828 10 
Seville 5,429) 9. 93 
Muelva...2c02../ 4,122 210,447) + 20. 

| VALENCIA... 8-897/1,246,485) 1,374,592 +10.1 154 

| Castellon dela. | 

} PATA ven >a nanns 2,446 260,919 283,981'+ 8.8 116 
Valencia......... 4,353 606,608 679,046. +11.9) 156 
Alicante......... 2,098 378,958 411,565 + 8.6 194 

MURGTA si isansssacs 10,449) 582,087! 670,669+415.2 64 

Albacete | 5,972 201,118 219,058 + 8, \ 36 

i 4,477 380,969 451,611 + Ay 101 

| CATALONIA .| 12,483 1,652,291 1,752.033 +5.9 140 
| rida 4,775, 306,994 285,339 -— 7.6 60 
| Gerona 2,272 9 etl 
| Barcelon 2,985, 7 ; ,887) + 17.2 280 
| Tarragona. 2,451 330,105, + Pa 138 
| ARAGON .. 17,979, 880,643) 894.991\+16 50 
Huesca... 5,878, 257,889 252,289 — 2.2) 44 

. Saragossa 607 384,176 cries 4.2, 60 

Ternel .....ccscxes 5,494 238,628 242,165 + 15) 44 
| NAVARRA. 4,046 297,422) 304184423 75 
| Navarra ......... 046, 297,422 304,184\+ 23 75 
| Basque Prov's., 2,782 413,470, 450,699/+8.9, 162 

Vizeaya(Bis'y) 849 160,579) 89,954 +183" 204 
| Guipuzcoa..... 728) 156,498 167,207|+ 6.8 229 
pi Alavin wa fiat 1,205, 96,398 93,538 — 3.1 78 
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1.860 262,893 
21944 234,046) 


Canary Islands | 8 
Total........ 196,171 15,464,340 16,631,869) + 7.5 85 


eee 


. Presidios of N. Africa (exe. of Ceuta)... 2,476 
16,634,345)... 


thickly peopled are all maritime, and that all th 
provinces except Andalusia and Murcia have 
ceeding 100 to the square mile. The most d 
province of all is not Catalonia, in which 
industries are so highly developed, nor the 
inees with their great iron industry, but 
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there are neither manufactures nor minerals to speak of, | 


but where tillage occupies a relatively larger area than 
anywhere else in Spain. Of the modern provinces the 
most thinly peopled are Cuenca and Ciudad Real, in the 
barren region of the east and south of New Castile, and 
Albacete in the Murcian steppe, in each case the density 
being less than half of that of the most thinly peopled 
English county. The column indicating the increase (or 
decrease) per cent. of the population between 1857 and 1877 
shows that, outside of the province in which the capital is 
situated, the increase points chiefly to the recent develop- 
ment of manufactures and mining—to the development of 
copper mines in Huelva, lead mines in Jaen, iron mines in 
Vizcaya, cotton manufactures in Barcelona. In Murcia it 
points no doubt to the great development of the trade in | 
esparto as well as in southern fruits. On the other hand 
the decrease in Lerida and Gerona indicates how the attrac- 
tion of higher wages in the manufacturing districts of 
Catalonia tends to deplete the neighboring country districts. 

As regards the distribution of population between town | 
and country, Spain contrasts in a marked manner with | 
Italy, Spain having but few large towns and a relatively 
large country population. In 1877 there were only five | 
towns with more than 100,000 inhabitants: Madrid (397,- 
816), Barcelona (248,943), Valencia (143,861), Seville (134,- 
318), and Malaga (115,882). Only nine had a population | 
between 50,000 and 100,000, and besides these only 171 had | 
a population above 10,000. 

The birth-rate in Spain is 33.9 per thousand as against 
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ease by the rivers which traverse the province from the 
tableland of New Castile and the numerous small streams 
(nacimientos) that issue from the base of the limestone moun- 
tains of which the province is largely composed, and in the 
other case by the numerous torrents from the Pyrenees, has 
converted them into two of the most productive regions in 
Spain. In the Basque Provinces and in Galicia the cultiva- 
ble area is quite as fully utilized, but in these the difficulties 
that have to be contended with are not so great. The least 
productive tracts, apart from Aragon and Estremadura, are 
situated in the south and east of New Castile, in Murcia, and 
in Lower Andalusia—the marshes or marismas of the lower 


| Guadalquivir and the arenas gordas between that river and 


the Rio Tinto. By far the greater part of the tableland, 
however, is anything but fertile, the principal exceptions 
being the Tierra de Campos, said to be the chief corn-growing 
district in Spain, occupying the greater part of Palencia in 
the northwest of Old Castile, and the Tierra de Barros, in 
the portion of Badajoz lying to the south of the Guadiana 
in Estremadura, another district noted for its corn, 

Except in Leon and the provinces bordering on the Bay 
of Biscay and the Atlantic irrigation is almost everywhere 
necessary for cultivation, at least in the case of certain crops. 
Almost all kinds of vegetables and garden-fruits, oranges, 
rice, hemp, and other products are generally grown solely 
or mainly on irrigated land, whereas most kinds of grain, 
vines, and olives are cultivated chiefly on dry soil. The 


| water used for irrigation is sometimes derived from springs 


and rivers in the mountain valleys, whence it is conveyed 


35.1 in England and Wales, the death-rate 29.1 (21.4 in | by long canals (acequias) along the mountain sides and some- 
England and Wales); the number of marriages per thou- | times by lofty aqueducts to the fields on which it is to be 
sand inhabitants was 7.32! (8.08 in England and Wales). | used. Sometimes the water of entire rivers or vast artificial 


The percentage of illegitimacy is 5.6. The number of males | reservoirs ( pdéntanos) is used in feeding a dense network of 


born for every 100 females averages 107, a higher proportion canals distributed over plains many square miles in extent. 
than in any other country of Europe for which statistics Such plains in Valencia and Murcia are known by the 


are obtainable except Greece (112) and Roumania (111). | 


eign possessions of Spain in 1877 numbered 


Foreign 7,822,123, made up as follows: 

| - Cuba.....+.....+.1,521,684 | Philippine 

, sions. Porto Rico.......731,648 Islands......5,567,685 
{ Fernando Po....... 1,106 
} 


pelago, Spain possesses the greater part of the Sulu Archi- 
pelago, and, in the Pacific, the Marianne, Pelew, and | 
Caroline Islands. Off-the Guinea coast she possesses the 
island of Annobon as well as that of Fernando Po, and on . 
the coast itself the district round Corisco Bay. She has. 
likewise declared a protectorate over the West African 
coast between Capes Bojador and Blanco (desert of Sahara). | 
The presidios, whose population is given in Table II, are | 
Pefion de Velez, Alhucemas, and Melila (besides Ceuta). 
Agriculture—Agriculture is by far the most important 
- Spanish industry, nearly 73 per cent. of those 
a whose occupations were classified at the census | 
a of 1877 being entered under that head. In. 
general it is in a backward condition, and is now much less 
productive than in the time of the Romans and again under | 
the Moors. The expulsion of the latter people in many 


Besides the Philippine Islands in the Eastern Archi- | 


places inflicted upon agriculture a blow from which it has 
not recovered to this day. Aragon and Estremadura, the 
two most thinly peopled of all the old provinces, and the 
ph eat half of Andalusia (above Seville), have all suffered 
- cularly in this manner, later occupiers never having 

soy able to rival the Moors in overcoming the sterility of 
‘nature, as in Aragon, or in taking advantage of its fertility, 
is in Andalusia and the Tierra de Barros. The implements 
n general use are of the rudest description. The plough 
s merely a pointed stick shod with iron, crossed by another 
k which serves as a share, scratching the ground to the 
depth of a few inches. But the regular import now of agri- 
tural implements (chiefly from England and France) 
kens an improvement in this respect. In general there 
been considerable improvement in the condition of 
iculture since the introduction of railways, and in every 
vince there is a royal commissioner intrusted with the 


y of supervising and encouraging this branch of industry. 
‘ ag other institutions for the promotion of agriculture, 
6 royal central school at Aranjuez, to which is attached 
model farm, is of special importance. 


The provinces in which agriculture is most advanced are 

» of Valencia and Catalonia, in both of which the river 
are thickly seamed with irrigation canals and the 
nes carefully terraced for cultivation. In neither 
is the soil naturally fertile, and nothing but the 
x industry of the inhabitants, favored in the one 


hese cases the figures for Spain are the means of the 
-70 and 1880-83 inclusive. 


Spanish name of huertas (gardens), in Andalusia by the 


Foreign Possessions.—The population of the principal for- Arabic name of vegas, which has the same meaning. Many 


of the old irrigation works,—such, for example, as those of 
the plain of Tarragona,—date from the time of the Romans, 
and many others from the Moorish period, while new ones 
are still being laid out at the present day. Where no run- 


ning water is available for irrigation, water is often obtained 


from wells by means of waterwheels (norias) of simple con- 
struction. In most cases such wheels merely have earthen- 
ware pitchers attached to their circumference by means of 
wisps of esparto, and are turned by a horse harnessed to a 
long arm fitted to a revolving shaft. In recent years many 
artesian wells have been sunk forirrigation. According to 
Higgin ‘see Bibliography), the total area of irrigated land 
in Spain amounts to 4439 square miles. The effect of irri- 
gation is shown by the fact that the irrigated portion of 
Murcia has a population of 1681 to the square mile as against 


/ 101 for the whole province, and Orihuela a population of 
| 767 to the square mile as against 194 for the whole province 
_of Alicante to which it belongs. 


Cereals constitute the principal object of cultivation, and 
among these wheat ranks first, the next in im- 
portance being barley, the chief fodder of horses 
and mules. Both of these grains are cultivated 
in all parts—on the plains as well as among the mountains, 
but chiefly on the more level parts of the two Castiles and 
Leon, and on the plains of the basin of the Guadalquivir. 
Oats and rye are cultivated only in the higher parts of the 
mountains, the former as a substitute for barley in feeding 
horses and mules, the latter as a breadstuff. Maize also is 
cultivated in all the provinces; nevertheless the total ex- 
tent of its cultivation is limited, since, being asummer crop, 
it requires irrigation except in the Atlantic provinces, and 
other products generally yield a more profitable ‘return 
where irrigation is pursued. Rice is cultivated on a large 
scale only in Valencia. Among cereals of less importance 
are buckwheat (in the mountainous regions of the north), 
millets, including both the common millet (Panicum milia- 
ceum) and the so-called Indian millet (Sorghum vulgare, the 
jodri of India, the durrah of Africa), and even (in La 
Mancha) guinea-corn (Penicillaria spicata). As to the quan- 
tity of cereals produced in the country we are without offi- 
cial information, and the estimates of the average annual 
production of cereals of all kinds are yery discrepant, vary- 
ing from 250 to 430 million bushels. The average produc- 
tion of wheat alone has been estimated? at 177 million 
bushels, and the average produce of that crop per acre at 
11.13 bushels (that of England being about 29 bushels). If 
these figures can be taken as approximately correct, it fol- 
lows that the average acreage under wheat in Spain is nearly 
16 million acres, or between five and six times the average — 


Cereals. 


2 In an article by M. P. A. Delboy in the Journal of the Statistical 
Society for March, 1884, translated from the Journal de la Société 
de Statistique de Paris, September, 1883. 
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in Great Britain, which has less than half the area of Spain. 


those countries of Europe in which the return is least, which 
is probably fully accounted for by the backward state of 
cultivation generally and in particular by the small ex- 
penditure on manure. Asa rule, in fact, the straw left on 
the ground is the only manure which the land receives. 


The cereal and especially the wheat production of the | 
During | 


country regularly furnishes a considerable export. 
the five years 1879-83 the value of the export of cereals and 
pod-fruits of all kinds was nearly 3 per cent. of the total 
value of the exports ; but this export is balanced by a large 
import, especially of wheat flour. In bad years, indeed, the 
value of the import under this head greatly exceeds that 
of the export. 

In the production of pod-fruits and kitchen vegetables 
Spain is ahead of all other countries in Europe. The chick 
pea forms part of the daily food of all classes of the inhab- 
itants; and among other pod-fruits largely cultivated are 
various kinds of beans and pease, lentils (Ervum lens), 
Spanish lentils (Lathyrus sativus) and other species of 
po deg) lupines, ete. The principal fodder-crops are 
lucerne (Medicago sativa) and esparcette (a variety of sain- 
foin). Clover, particularly crimson clover (Trifolium in- 
carnatum), is grown in the northern provinces. Among 
vegetables garlic and onions take the chief place, and form | 
an indispensable part of the diet of all Spaniards; besides 
these, tomatoes and Spanish pepper are the principal garden 
crops. It is upon such crops that the Spanish Peasant in 
general bestows his chief care. 

As regards the quantity of the product wine comes next 
after cereals among the objects of cultivation 
in Spain. Here again we are dependent only 
upon vague estimates of the average amount 
produced, but usually the average annual Spanish produc- 


Wine. 


tion of wine is estimated at between 440 and 500 million | 
gallons, an estimate which places Spain third (next after 


France and Italy) among the wine-producing countries of 
Europe. So far as quantity is concerned the principal wine- 
producing districts are in the northeast, but the only wines 
of Spain which have a world-wide reputation are those of 
the south, and more particularly those which take the name 
of “sherry,” from the town of Jerez, in the neighborhood 
of which they are grown. ‘The total area under the vine is 
estimated at about 3,480,000 acres (or about 2.8 per cent. of 
the entire surface), and of this total about 772,700 acres be- 
long to the Catalonian provinces, chiefly Barcelona. The 
provinces which produce most wine are Barcelona, Sara- 
gossa, Cadiz, and Malaga, the annual amount of the pro- 
duction being in the order in which the provinces are 
mentioned. 

The official tables distinguish the wines exported from 
Spain as common wines, sherry and similar wines, and other 
full-bodied wines (vino generoso). The returns of recent 
years, as will be seen from Table III. given below, show 
that of late an enormous increase has taken place in this 
export both as regards quantity and value, this increase 
being chiefly due to the extension of the export of the com- 
moner wines to France by way of Barcelona: 


Av.of Five | Av. of Five | 1884 
Yrs. 1874-78. | Yrs. 1879-83. | j 
{ —— = a j— Seen be ca} 
wa | we | Se 
oe) eee ee ee ee 
be) acai st lg ‘ 
sctge B53 Seg e283 F232 
| e2 oe A I = lose gan tec 
Bési2es\ gas Eas! 349 Baa 
| SH sa| soe S2e| Som (See 
: BSolrs Bod Ess wa 
Common wine......... 40,524 | 2,547 | 133,562 | 7,748 | 135,482 | 8,865) 
Sherry and similar? | ¢ 446] 2,466| 5,874 | 2,187| 5,868 | 1,465 
3,388 | 879! 2,420] 498 
Total...... 49,214) 5,483 142,824 {10,764 | 143,220 |10,823 


There is also a large export of grapes and raisins, espe- 
cially from the southern provinces (Malaga and Almeria). 
The average quantity of the two together exported in each 
of the five years 1879-83 was about 50 millions of kilo- 


grammes (110 million tb), the average value about £1,560,000 | 


| 
| 


[$7,581,600]. The vines whose fruit is intended for table 
use as grapes or raisins are trained on espaliers or on trees, 
especially the nettle-tree (Celtis australis). 
Among fruit-trees the first place belongs to the olive, 
Fruits. which is estimated to cover about 3 per cent. 
of the surface, and accordingly about an equal 
area to that occupied by the vine. Its range in Spain em- 
braces the whole of the southern half of the tableland, the 
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| greater part of the Ebro valley, and a small strip on the 
The produce per acre just indicated places Spain among | 


west coast of Galicia. Along the base of the Sierra Morena 
from Andujar to the vicinity of Cordova there run regular 
' forests of olives, embracing hundreds of square miles. The 
annual production of oil is estimated at 55 millions of gal- 
lons, and might be greatly increased in quantity and im- 
proved in quality if more attention were bestowed upon 
the cultivation of the trees and the preparation of the oil, 
Oranges, excluded from the plateau by the severity of the 
winter cold, are grown in great quantity on the plains of 
Andalusia and all round the Mediterranean coast; and figs, 
almonds, pomegranates, carobs, and other southern fruits 
are also grown abundantly in all the warmer parts, the first 
two even in central Spain and the more sheltered parts of 
the northern maritime provinces. In these last, however, 
the prevailing fruit-trees are those of central Europe, and 
above all the apple, which is very extensively cultivated in 
Asturias, the Basque Provinces, and Navarre. The date- 
palm is very general in the southeastern half of the 
kingdom, but is cultivated for its fruit only in the prov- 
ince of Alicante, in which lies the celebrated date-grove of 
Elche. In the southern provinces flourish also various 
| subtropical exotics, such as the banana, the West Indian 
' cherimoya, and the prickly pear or Indian fig (Opuntia vul- 
| garis), the last frequently grown as a hedge-plant, as in 
| other Mediterranean couutries, and extending even to the 
| southern part of the tableland. It is specially abundant dn 
| the Balearic Islands. The agave or American aloe is eulti- 
| vated in a similar manner throughout Andalusia, Cotton 
| is now cultivated only here and there in the south; but, on 
the other hand, sugar-cane, the cultivation of 
which was introduced by the Arabs in the 12th 
| century or later, and was of great importance in the king- 
| dom of Granada at the time of the expulsion of the Moors at 
_the close of the 15th century, but has since undergone great 
vicissitudes, first in consequence of the introduction of the 
cape into America, and afterwards because of the great de- 
' velopment of beet-sugar in central Europe, is now becoming 
“every year more and more of a staple in the provinces of 
_ Granada, Malaga, and Almeria. The annual production on 
_the Spanish mainland is estimated at about 75,000,000 tb. 
Such prosperity as this branch of agriculture at present 
enjoys is largely due to the protection which it receives at 
the hands of the Spanish Government. A duty imposed on 
/all imported sugars in 1876, while inflicting a severe blow 
on the Spanish colony of Cuba, has had the desired effect 
of stimulating the native production, but according to the 
law at present in force (passed on June 30, 1882) the amount 
of this duty, as far as regards the produce of the Spanish 
colonies, is being gradually reduced, and the duty will be 
entirely abolished on July 1, 1892. 
Among the vegetable products not yet mentioned the 
most important are the mulberry, grown in almostall proy- 
| inces, but principally in those bordering on the Mediter- 
ranean, and above all in Valencia, the chief seat of the 
Spanish silk production and manufacture ; hemp and flax, 
grown chiefly in Galicia and other northern provinces ; 
among dye-plants, madder, saffron, woad (TJsatis tinctoria), 
and wild woad or dyer’s weed ( Reseda luteola) ; ground-nuts 
(Arachis hypogea), grown for their oil, for the preparation 
of which the nuts are exported in considerable quantity to 
France ; liquorice, cummin, colocynth, ete. 
The rearing of animals has likewise been receiving in 

| recent years increased attention at the hands Sete atoek 

of both Government and people, though here ee 
also we are without recent official statistics to show the 
consequent advance. The middle of the present century 
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appears to have been the time when this industry was at its 
lowest point, and the following table (IV.) shows the in- 
crease in numbers that has taken place at certain subse- 
apne fae for which official returns or estimates are ob- 
tainable: 


Enumeration 


1858. Sept. 24, 1865, 


Estimate 1878. 


ELOrses) s- jcc enue 298,722 


499.172 1,001,878 
496,516 1,290,814 
1,557,033 . 2.904, 

16,443,950 | 22,054,967 
3,034,701 | 4,429,576 
1,272,978 


In 1865 horses ¥ were reared chiefly in the prov 

Seville, Corufia,and Cadiz, mules in Toledo, Cuenca, Teruel, 
Saragossa, and Badajoz, asses in Badajoz, "Te edi : 
Seville, and Granada, cattle in Oviedo, Coruia, Leo 
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Pontevedra, sheep in Badajoz, Leon, Teruel, Soria, and 
Saragossa, goats in Caceres and Badajoz, camels mainly on the 
Canary Islands, the total number on the Spanish mainland 
at the date of the enumeration being less than a hundred. 
Badajoz was the richest of the provinces in live-stock of all 
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kinds, containing about one-fourteenth of the total number | 


of domestic animals in the kingdom. 

The only animals belonging to Spain still noted for their 
excellence are mules and asses, which are recognized as the 
best to be found anywhere. The quality of the horses has 
been greatly improved, however, since the establishment 
of Government studs more than forty years ago. Besides 
the cattle reared throughout the kingdom for field-labor 
and (in the northern provinces) for regular dairy farming, 


bulls for the great national pastime of bull-fighting are | 


specially reared in many parts of the country, particularly 
in the forests of Navarre, the mountains separating the two 
Castiles, the Sierra Morena, and the Serrania de Ronda in 
Granada, and also in separate enclosures on the islands of 
the Guadalquivir. Spanish sheep, which in former times 
enjoyed so high a reputation and formed so important a 


part of the national wealth, are far from having the same | 


relative importance at the present day, though sheep-rear- 
ing also is sharing in the general rise of agricultural and 
other industries. The most famous breeds of Spanish sheep 
are the merinos or migrating sheep, which once brought 
inimense revenues to the state as well as to the large pro- 
prietors to whom they mostly belonged. These sheep, 
which are distinguished by their long slim legs and still 
more by their long wool, are pastured in different districts 
in summer and winter. heir winter quarters are in the 
lower parts of Leon and Estremadura, La Mancha, and the 
lowlands of Andalusia, their summer quarters the more 
mountainous districts to the east and north (Plasencia in 
the province of Caceres, Avila, Segovia, Cuenca, Valencia), 
_ which are not so much affected by the summer droughts of 
the Peninsula. The mode of the migration and the routes 
to be followed are prescribed by law. Each herd consists 
of about 10,000 individuals, under the command of a may- 
oral, and is divided into sections containing about 1000 
each, each section under the charge of an overseer (capataz), 
who is assisted by a number of shepherds (pastores} attended 
by dogs. ‘The shepherds, rudely clad in a sleeveless sheep- 
skin jacket, the wool outside, and leather breeches, and 
loosely wrapped in a woollen mantle or blanket, are one of 
the most striking and characteristic objects in a Spanish 
Jandseape, especially on the tableland. The migration to 
the summer quarters takes place at the beginning of April, 
the return at the end of September. At one time the 
owners of merino herds enjoyed the right of pasturing their 
herds during their migrations cn a strip of ground about 
100 yards in breadth bordering the routes along which the 
migration took place, a strip which had accordingly to be 
left uncultivated ; but this right (the mesta, as it was called) 
was abolished in 1836 as prejudicial to cultivation. Since 
that date the migrating sheep have been compelled to keep 
the roads. The average quantity of wool exported in the 
five years 1879-83 was about 9,000,000 Ib. Even in the best 
the years (1883-84) the total export of Spanish wool to 
all countries was only about one-thirtieth of the total 
average import of that commodity into the United Kingdom 
during the corresponding period. 
_ Bees are reared chiefly on the cistus heaths and the dis- 
tricts abounding in tomillares (see p. 311). The rearing of 
the silkworm on the mulberry trees of the Mediterranean 
provinces has already been referred to; the total annual 
opduction of raw silk in Valencia is estimated at 1,500,- 
) th, in Murcia at 500,000 th,and in Catalonia at 200,000 tb. 
he rearing of the cochineal-insect, which was introduced 
to southern Spain in 1820, is being carried on with more 
more success, especially round Malaga, Velez-Malaga, 
d Motril. 
ies.—The catching of tunnies, sardines, anchovies, 
eolae. and salmon on the coasts employs large num- 
i bers of fishermen, and the salting, smoking, 
packing of the first three give employment to many 
rs. Spanish fishermen likewise dive for coral on the 
of Andalusia and the north of Africa. The fisher- 
of Catalonia and Valencia have the greatest reputation 
for their skill. The centre of the principal tunny fisheries 
of Spain isa small rocky islet called Cristina about three 
es from the mouth of the Guadiana. The fishing lasts 
May to August, that of sardines from August to the 
d of January. The average value of the export of fish 
9-83 was nearly £120,000 [$583,200]. 
vrals—The mineral resources of Spain are vast and 
varied, but are as yet far from being adequately 
; turned to account. No European country pro- 
© great a variety of minerals in large amount, and 
roduction of copper ore, lead ore, and quicksilver 
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Spain heads the list. In the production of salt and silver it 
is excelled only by Austria-Hungary, and, as regards silver, 
not always even by it. The following table (V.) gives par- 
ticulars regarding the production of some of the principal 
minerals in the years named : 


1883, 


= | 
| 


fee Pls el Persons empl'd. © vf | 
4 ad) o 60) Value in |—— yee) =|) 
ES 8\/ES 8 thous. of | | @ eS 
05/925) Pounds r= 2 ie 
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Tron. ore ass 4,526| 506.1 |12,157|472 | 2,550 76 
Lead ore.... sé: 280 | 1,405.2 |14,874|110 | 2,538 871 | 
a Ped St 40 25| 157.5 | 3,578) 72 | 192) 92 | 
Silver ore... 28 88.3 | 539| 2 14} 16 
Copper ore. 2,455 | 1,094.5 | 9,716 (684 | 1,265| 38 | 
23} 209.1 | 2,991} 1] 309] 12} 
x 54| 56.4 | 1,572/111 | 297] 97 | 
Common salt...... 202 17.4 371 | 9t 108 | 63 
GOB. os cssnaterrreaes 1,044) 463.6 | 7,235 680 | 1.365 [465 


Of the minerals mentioned in the preceding table it 
will be seen that iron and copper ores are those which 
show the greatest advance as compared with 1863. The 
production of these two ores advanced with rapid strides 
during the ten years 1874-1883. In the former year the 
production of both stood at about 500,000 tons. The iron 
ore is chiefly obtained in Vizcaya and Murcia, the former 
yielding by far the greatest quantity (in 1883 four-fifths of 
the total production of Spain), but the latter yielding the 
best quality (average value of Murcian iron in 1883, 5 pesetas 
= 4s. [97 cts.], per ton at the mine, as against 2.25 pesetas, or 
Is. 94d. [48 cts.|, the average for the Vizcayan ore). All ex- 
cept a small fraction of the copper ore is obtained from the 
province of Huelva, in which lie the well-known mines of 
Rio Tinto. The lead ore is obtained chiefly in Murcia and 
Jaen. The famous mines of Linares belong to the latter 
province. Argentiferous lead is chiefly produced in Alme- 
ria, which also produces most of the silver ore of other kinds 
except argentiferous copper ore, which is entirely obtained 
from Ciudad Real. The still more celebrated cinnabar 
(mercury) mines of Almaden, the richest in the world till 
the discovery of the Californian mines of New Almaden, 
belong to Ciudad Real, and this province, together with 
that of Oviedo, furnishes the whole of the Spanish produc- 
tion of this mineral. Spanish salt is partly marine, partly 
derived from brine-springs, and partly from rock-salt, of 
which last there is an entire mountain at Cardona in Bar- 
celona., Coal is chiefly obtained in Oviedo, Palencia, and 
Cordova. The production is quite insignificant compared 
with the extent of the coal-bearing beds, which are estimated 
to cover an area of about 3500 square miles, of which nearly 
a third belongs to Oviedo, between one-eighth and one- 
seventh to Burgos and Soria, and about one-tenth to Teruel 
and Cordova. Among the less important Spanish minerals 
are manganese (chiefly in Ciudad Real), antimony, gold, 
cobalt, sodic sulphate, sulphate of barium (barytes), phos- 
phorite (a valuable manure, a variety of apatite found in 
Caceres), alum, sulphur, kaolin, lignite, asphalt, besides a 
variety of building and ornamental stones. 

The total number of mines (including springs for the 
production of mineral waters) in operation in Spain in 1883 
was 2620,and the total number of laborers employed in 
them in that year was 57,626. The working of the mines is 
carried on under state supervision. For this purpose the 
whole kingdom, including the Balearic and Canary Islands, 
is divided into three sections, and each of these into four 
districts. Each section is under the charge of an inspector- 
general of the first class, and each of the districts under an 
inspector of the second class. By the law of July 6, 1859, 
a large number of important mines, including all the salt- 
works and rock-salt mines, were reserved as state property, 
but financial necessities have compelled the Government to 
surrender one mine after another, so that at present the 
state possesses only the cinnabar mines and some salt-works. 
Many of the mines have been granted to foreign (princi- 
pally English) companies. ‘ 

Of the metallic ores produced in Spain, those of lead and 
mercury are the only ones which are chiefly reduced in the 
country. Though the working of iron is an industry of old 
standing in Spain, and a primitive kind of forge takes its 
name from Catalonia (see [RoNn), the total production of © 


1 A metric ton =1000 kilogram mes = 2205 lbs., or 35 lbs. less than 


a ton avoirdupois, 
2 Exclusive of 100,000 tons produced in the state salt works of 


Torrevieja (Alicante). 
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iron, refined and unrefined, in Spain in 1883 was only 200- 
000 tons, and by far the greater part of the Spanish ore is 
exported, as will be seen by comparing Tables V. and VI. 
The production of iron in Spain is, however, rapidly and 


steadily increasing, the total amount in the first year of the | 


decade ending in 1883 having been less than 60,000 tons. 


During the same decade the amount of copper produced in | 


the kingdom increased from about 5000 to 32,000 tons. The 

amount of steel produced in the kingdom is quite insignifi- 
cant (little more than 400 tons in 1883), The following table 
(VI.) gives particulars regarding the export of the chief 
mineral products of Spain in 1883: 


ToUnited To Total expt tol 


Minerals. Kingdom France. all Countries, 
|Met. Tons Met. Tons Metric Tons. 

INRIEOY EI Sasrcus ch scicoteetoartertvone | 2,895,000 | 511,000 | 4,226,0001 
/Argentiferous galena.... | 2,400 | 2,000 13,000 
PERI ONG 2 oc... hs eae fees 1a 2,500 
IGOPDERIOTE. wcicedsscesesesersvencsesse}t 050,000 | aay | 565,000 
Zine ores— 

BIATIING.< cecccsvcacasen peice cates 5 20,000 30,0003 
WBE Ey: ES ae Ba ie pe 15,0007 
PTARIMNIONY; OO, 5.0 svc fvnncsanasi ssh 70 wh 70 
TREE SANE  cnavens ten vnaamaessnaaneae 38,300 es 4,500 
Phosphorite 1,000 ss 56,0008 
eS ee - 13,000 80,000 
|Argentiferous lead................. 31,000 20,000 51,000 
Non-argen. lead (unwrought), 51,000 25,000 77,000 

Z. Oz, Oz. 
Gold .... 243 522 765 
Silver. 190.595 | 549,090 739,686 
Lbs. Lbs. Lbs. 

REPO Yo toss. ceeraee cco 910,037 28,924 1,139,9324 
| Wrought-iron and steel......... 7,440 68,708 186,510 
|Lead in tubes and other forms a 546,4255 
‘Copper, brass, and bronze in 
| plates,tubes,andotherforms| 171,403 187,844 885,551 


Manufactures.—At the census of 1877 only about 3 per 
cent. of the classified population was returned 
as engaged in manufacturing industries. The 
principal manufacture is that of cotton, and 
the following table, which shows the position of Spain rela- 
tively to the other countries of Europe with reference to 
this branch of manufacturing industry, will also serve to 
some extent as an index of the rank belonging to Spain in 
mechanical industries generally : 


Manufac- 
tures. 


TABLE VII.—Average Import of Raw Cotton for Home 
Consumption in the Principal Countries of Europe 
during 1879-1883. 


\Millions of 
th. 


United Kingdom.| 


ate eeeee 


[Belgium .........00 
Switzerland 
Austria-Hungary Sweden 


Ttaly:....:. aterecton 0. HI 


The average import per head of population during the 
same period was as follows: United Kingdom, 41.7 th; Hol- 
land, 23.6 ; Switzerland, 18.7 ; Belgium, 9.9; France, 8.2 ; Ger- 
many, 8.2; Spain, 6.0; Austria-Hungary, 4.6; Sweden, 4.6; 
Italy, 4.0; Russia, 2.9. 
the seventh place in the consumption of raw cotton, both in 
absolute amount and relatively to population. 
years 1874-78 the average import of raw cotton into Spain 
was 79,690,000 th, so that the increase of the average in the 
succeeding period of five years amounted to 25.8 per cent. 
Nevertheless the products of this branch of industry in the 
country do not yet suffice to meet the wants of the popula- 
tion. There is every year a considerable import of cotton 
manufactures, while the export of this commodity is too 
trifling to be included in the list of chief exports. 
maritime provinces, being those most favorably situated 
for the import of coal, and, where necessary, of raw material, 
are the chief seats of Spanish manufactures, and the cotton 
industry is principally centred in Catalonia and, above all, 
in Barcelona and the surrounding district. This region is in- 
deed the only distinctively manufacturing portion of Spain, 
and in it also the manufactures of linen and woollen goods 
and of lace are mainly carried on. Flax-spinning and the 


1 Of this total 478,000 tons were exported to Holland, 142,000 to 
Belgium, and 199,000 to the United States. 

* All the blende and one-third of the calamine were exported 
to Belgium, 

% Chiefly to Portugal. 

4 Of this total 158,760 lbs. were exported to Belgium. 

5 Chiefly to Cuba. 
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It thus appears that Spain occupies | 
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| manufacture of linen goods are pursued to a considerable 
extent in Galicia and Asturias. The silk industry, which 
is likewise of high importance, but inadequate to meet the 
| home demand for silk fabrics, is chiefly centred in Valencia, 
next to which come Murcia and Seville. Metal industries 
‘are chiefly carried on in the Basque Provinces, where 
various articles in iron and copper are made, A royal 
' factory for the making of artillery and other weapons of 
war exists at La Trubia, in Asturias. Toledo is still noted, 
as it has been from the earliest times, for the excellence of 
/its sword-blades. The manufacture of leather, another 
Spanish industry of old renown, is still extensively carried 
on in Catalonia and elsewhere, but the making of cordwain 
| has long ceased to be a specialty of Cordova, from which it 
|takes its name. Boots and shoes and other articles in 
leather form the only considerable export of manufactured 
| goods. Gloves are made in great quantity in Madrid, shoes 
in the Balearic Islands. The paper industry is very 
flourishing, especially in Catalonia and Valencia. Esparto 
is twisted into cords and ropes, and plaited into a variety 
ot other articles, in Murcia and Alicante and elsewhere. 
The refining of cane-sugar is largely carried on in Barce- 
lona, Malaga, Almeria, and Granada, and the making of 
olive oil and brandy is general. So also is the making of 
charcoal, which in most parts of Spain takes the place of 
coal for all ordinary heating purposes, and even in some 
cases in mechanical industries. The large furnaces for the 
distillation of mercury at Almaden were at one time, if they 
are not still, heated solely with charcoal obtained from the 
Cistus ladaniferus. Among manufacturing industries of less 
importance are the making of porcelain (at the royal 
factory of Moncloa, near Madrid), glass and earthenware, 
soap, chocolate, and cork-stoppers. The manufacture of 
tobacco, which is a royal monopoly, is carried on at seven 
factories—at Seville, Madrid, Santander, Gijon, Coruiia, 
Valencia, and Alicante,—that of Seville being the largest. 
Foreign Commerce.—Possessing such varied resources as it 
| does, and being peculiarly favorably situated for commerce, 
Spain might be expected to take a leading place among the 
trading communities of Europe. This it did at one time 
hold, when the treasure acquired by the discovery of 
America and the conquest of Mexico and Peru was 
squandered in the purchase of various commodities from 
England, the Netherlands, and other countries. This 
period of outward prosperity, however, was also that in 
which the seeds of decline were planted. The expulsion 
of the Moors from Granada was contemporaneous with the 
discovery of the New World. Hundreds of thousands of 
Moors were driven out from the country on subsequent 
occasions, and in the act Spain lost the best of her agricul- 
turists and handicraftsmen. For the stay-at-home industry 
by which the resources of the land could be developed as 
they had been by the Moors the Spaniards of that day had 
no taste. Excited by the hope of rapidly-acquired wealth 
and the love of adventure, the more enterprising spirits 
/embarked upon a career of discovery, and agriculture and 
manufacturing industry fell into contempt. The merean- 
_ tile supremacy of the country was thus short-lived. Po- 
_ litical causes supervened to hasten the country’s decline, 
‘and it is only within recent times, since the introduction 
_of railways, that the commerce of the country has begun 
to revive. The average value of the imports and exports 
combined during the period of ten years from 1875 to 1884 
| was equal to rather less than £2 [$9.72] per head,® as against 
about £18 [$87.48] per head during the same period in the 
United Kingdom; but even this state of matters shows a 
considerable advance compared with 1859, when the total 
value of the exports and imports was equal to only about 
£1, 12s, [$7.78] per head. The following table (VIIL.) gives 
total value in round numbers of imports and exports, with 
percentages from and to Great Britain and France, at 
various dates from 1849 (the year after the opening of the 
first railway in Spain) to 1884: 


Pik, le de Se Ey the 
Value of Value of 
Years from | from to 
Imports. | Britain France, E*P0TtS- | Britain 
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On the average of the five years 1879-83 the principal ex- 
ports, in the order of their importance, were wine, metals 
and mineral ores, fruit, oil, and cork,—wine being by far 
the most valuable; the principal imports, in the order of 
their importance, raw cotton, brandy and spirits, sugar. 
machinery, tobacco, coal and coke, timber, cod-fish, iron 
(wrought and unwrought), hides and skins, chemical pro- 
ducts, cocoa, cotton manufactures, and mineral oils. The 
large imports of cod-fish (from Norway and British North 
America) are due to the large consumption of fish, espe- 
cially during Lent; the great demand for mineral oil asa 
source of light is a consequence of the dearness of coal. It 
is interesting to note the high place which cocoa takes 
among the imports. The average import of that commodity 
is nearly double that of coffee, and that of tea is quite in- 
significant (in 1884 only 155,777 Ibs.). 

The foreign commerce of Spain is chiefly carried on with 
the United Kingdom, France, Cuba, and the United States. 
In the ten years 1873-82 France, the United Kingdom, and 
the United States together (in the order named) furnished 
on an average rather more than 67 per cent. of the imports, 
and the United Kingdom, France, and Cuba (also in the 


period 75 per cent. of the exports. Next to the three 
countries mentioned, those which had the largest share in 
the import trade during the same period were Cuba, Por- 
tugal, and the Argentine Confederation, and in the export 
trade Portugal, the United States, and the Argentine Con- 
federation. From the United Kingdom Spain received in 
1884 chiefly coal and coke, iron and articles in iron (articles 
in wrought-iron and steel, however, in rather greater 
amount from Belgium), locomotives (also from Belgium), 
jute and jute yarn, hemp and flax yarn, sulphur (for use 
in the vineyards), and alkaline carbonates; from France, 
chiefly wool and woollen goods, silk and silk goods, and 
wheat flour; from the United States, petroleum, raw cotton, 
and tobacco (also fromm the Philippine Islands); from Cuba 
chiefly sugar and fine woods; from the Argentine Confed- 
eration chiefly untanned hides and skins and animal fats. 
Wheat was received chiefly from Russia, and spirits from 
Germany, which also supplied a large proportion of the 
sugar consumed in the country. 
Of the principal export of Spain—wine—by far the greater 
ohne goes to France. In 1884 that country received 
ur-fifths of the common wine, and the quantity is rapidly 
increasing. The wine classed as full-bodied also went 
chiefly to France, but that entered under the head of sherry 
and similar wines was imported chiefly by the United 
Kingdom. The destination of the minerals is shown above 
(Table VI.). Oranges were sent mainly to the United 
Kingdom, France, the United States, and Germany; raisins 
chiefly to the United States and the United Kingdom; 
olive oil chiefly tu Cuba, Denmark, and France, but in con- 
siderable quautity also to other countries; esparto grass 
almost entirely to England; cork and wool chiefly to Por- 
tugal and France; cattle chiefly to Portugal and England; 
raw silk mainly to France; and wheat flour and chickpease 
chiefly to the Spanish West Indies. 
_ The foreign trade of the country is of course carried on 
mainly by sea. In 1884 more than 80 per cent. both of the 
imports and exports were transmarine, and of the land 
ommerce by far the largest proportion is with or through 
ce. The smallness of the trade with Portugal, which 
on an average furnished less than 1} per cent. of the im- 
ports and received less than 5} per cent. of the exports dur- 
1873-82, is partly due no doubt to the similarity of the 
chief products of the two countries, but also to the defect- 
i veness of the communications between the two countries, 
circumstance largely accounted for by the physical con- 
ions already alluded to. The introduction of railways 
3 as yet only partially served to bring the countries into 
2 intimate relations. On the first of January, 1885, not 
ngle line connected with the general system of Spanish 
ays entered Portugal north of the Tagus, though 
on was connected by rail both with Madrid by way of 


SSE 


2d to connect Salamanca with the mouth of the Mon- 
was in course of construction, and a branch from the 
guese coast-line in the north was in process of being 
sted with the Spanish railway to Corufia, and by way 
on with other northern seaports. 
1e foreign commerce of Spain is greatly hampered by 
number and amount of the custom duties, which are 
ed on all the principal articles both of export and 
aport. On imports the duties vary from 6 to 28.33 per 
‘the value of the commodities, the highest duties 


1 industries). For protective reasons high import 
levied also on iron manufactures, woollen manu- 


s and with Valencia by way of Ciudad Real and_ 
At the date mentioned, however, a railway in- 
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ing upon cotton yarn, sugar, and cocoa (to protect home steamers, 


‘the amount of shipping belonging to Spain is small. 
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factures, live animals, coffee, and wine. Export duties are 
levied mostly in proportion to quantity. In the case of 
sherry it amounts to 200 pesetas (£8 [$38.88]) per hectolitre 
(22 gallons); full-bodied wines pay 112 pesetas [$21.77] per 
hectolitre, and ordinary wines 33 pesetas [$6.42| per hecto- 
litre. In the case of “ the most favored” nations slight re- 
ductions are made in the amount of the duties, and under 
a treaty which came into operation on the 15th of August, 
1886, Great Britain enjoys the benefit of the most favored 
nation treatment in consideration of a reduction in the 
import duties levied at British ports on Spanish wines. 
Shipping and Navigation.—Relatively to the extent of its 
coast-line and the number and excellence of 
its seaports (of which there are sixty on the 
Mediterranean coast, fifty-six on the Atlantic), 


Shipping. 


In 
1884 the total register tonnage was 524,000 tons, not much 
more than that of Sweden at the same date, and only about 
half that of Italy. The number of vessels was 1803, in- 
cluding 301 steamers. Nearly half the transmarine imports 
(reckoned by value) and 58 per cent. of the transmarine 


| exports were carried under a foreign flag. The following 
order named) received on an average during the same | 


table (IX.) gives further particulars as to the shipping -of 
1884: 


Metric Tons (in Thou- Percentage 
sands) of Cargo. | of Total. 
Flag. = 

Pree aa Loaded. | Imports. | Exports. 
National ccsseccchscscsney 623 766 22.6 13.0 
British... 1394 8866 50.5 65.7 
Dutch ..... ll 54 0.3 0.9 
French T7aee ye eee 6.3 113 
German 76 | 123 2.7 21 
Greek..... 41 | 2 4b obs as 
Italian....... 181 | 165° | 47 2.8 
\Norwegian ... 121 67 43 | yi 
Russian ..... 60 | 27 Zt } 04 
SWOCISE rs .cctrecacen-<t 57 ope se” PoE 0.7 

| 
! 

[Total (under all flags) 2760 =| 5880 


The following table (X.), gives the number, ete., of ships 
entered and cleared with cargo at Spanish ports in 1884: 
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The total number of vessels entered with cargo under the 
national and foreign flags in 1884 was thus 11,122, and the 
total quantity of cargo discharged by them at Spanish ports. 
2,760,378 metrie tons, the total number of vessels cleared 
with cargo 13,110, and the total quantity of cargo taken on 
board by them at Spanish ports 5,880,385 metric tons. Of 
the total number of vessels entered with cargo 6768 were 
steamers, which discharged 2,052,937 tons of cargo, and 4354 _ 
were sailing vessels, which discharged 707,441 tons of cargo. 
Of the number of vessels cleared with cargo 9506 were 
which took on board at Spanish ports 5,300,366 
metric tons of cargo, and 3604 were sailing vessels, which. 
took on board 580,019 metric tons of cargo. 
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Communication.—The communications in Spain have been 
greatly improved since the beginning of the 
present century. In 1808 there were little 
more than 500 miles of carriage roads, but now 
there are over 28,000. At the end of 1882 14,600 miles were 
state roads, all well built and well maintained, and 3027 
miles of state roads were in course of construction. The 
aggregate length of the provincial roads then completed 
was 2714 miles, and that of the communal roads 10,760 
miles. In the mountainous districts, where there are only 
narrow paths, frequently rather steep, it is still not uncom- 
mon to meet long trains of mules. 

Railways have made great advance since the middle of 
the century. The oldest line is that from 
Barcelona to Mataro, 174 miles, which was 
opened on the 28th of October, 1848. Of late 
years railway construction has been going on pretty rapidly. 
In 1880 the number of miles open for traffic was 4645, and 
in the four succeeding years it was 4800, 4867, 5118, and 


Roads. 


Railways. 


SPAIN. 


5386. All the Spanish railways belong to private com- | 
panies, but most of them have obtained subventions from | 


the Government, to which most of the Spanish railways 
will revert at the end of aterm of ninety-nine years. In 
granting a concession for a new railway the regular prac- 


tice is to give it to whatever company offers to construct it | 


with the lowest subvention. 
ventions for railway construction up to the end of 1884 was 
£25,676,690 [$124,788,713.40]. For strategical reasons the 
Spanish gauge was made different from that of France. 
The postal and telegraphic systems have been placed on 
the same footing as in other civilized countries. 
The total number of letters, postal-cards, and 
samples (including official and international 
letters, etc.) that passed through the post-office in 1882-83 
was 111 millions. The length of state tele- 
Telegraphs. graphic lines on January 1, 1883,- was 10,664 
miles, and of wires 25,989 miles. 
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sit messages and 654,000 from or to foreign countries. 


Army and Navy —Military (or naval) service is obligatory | 


The number | 
of messages in 1883 was 3,020,000, nearly 80,000 being tran- | 


The total amount of the sub- | 


on all Spaniards, but in certain cases recruits | 


are allowed to buy themselves off. Accord- 
ing to the law of January 8, 1882, the period 
of service for all arms is twelve years, of which three 
years must be passed with the colors, three years in 
the active reserve, and six years in the second reserve. 
The minister of war is empowered, however, on financial 
grounds to transfer troops serving with the colors to the 
active reserve before the period of three years’ service has 
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been fulfilled. Liability to service begins with the first. 


day of the calendar year in which the twentieth year is 
completed. Persons holding a civil appointment or pursu- 
ing any handicraft independently are allowed to buy them- 
selves off for 1500 pesetas (£60) [$291.60], and brothers are 
allowed to take each others’ place in service, or to exchange 
the numbers that have fallen to them by lot in the raising 
of the recruits for the year. For carrying out the law 
Spain is divided into fourteen military districts, the boun- 
daries of which do not at all coincide with those of proy- 
inces., 

The actual strength of the regular army is fixed at about 
94,000 men for the kingdom (including the Balearic and 


Canary Islands), but this number may be brought up to! 


400,000 in time of war. The strength of the regular army 


in Cuba is about 22,500 men, in Porto Rico about 3200, and | 
The active army is | 


on the Philippine Islands about 8200. 
divided into 140 battalions, besides the same number of de- 
pot and reserve battalions; 24 cavalry regiments, and the 
same number of depét squadrons and reserve cavalry regi- 
ments; 9 regimeuts of field artillery, and 3 of mounted artil- 
lery, besides 6 reserve regiments of artillery, and 10 bat- 
talions of engineers. There are also 13 battalions of fortress 
artillery. 

The following statement shows the strength of the navy 
in 1885: First Class—4 ironclad frigates (55 
guns), 4 screw frigates (97 guns), 6 cruisers 
(48 guns); Second Class—5 frigates (104 guns), 
3 cruisers, 12 corvettes and troopships (39 guns); Third 
Class—1 ironclad monitor (3 guns), 1 floating battery, 79 
gunboats, transports, ete. (124 guns). 

There were at the same time building one ironclad of the 
first class, five cruisers of the second class, besides torpedo 
boats, tugs, and. other vessels. For the defence of the colo- 
nies, and more particularly those of the West Indies, there 
are 35 screw gunboats, all of the same size (about 5 feet 
Benet) and each carrying a 100-pounder pivot-gun at the 

ow. ; 

The navy is manned by conscription in the maritime 
districts. In 1885 the number of seamen was about 14,000, 
that of marines about 7000. 
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Religion.—Roman Catholicism is the established religion, 
and the church and clergy are maintained by 
the state. The immense majority of the people 

| (in 1877 16,603,959 out of a total of 16,634,345) 
are professed adherents of this faith, so that, so far as num- 
| bers go, Spain is still the most ‘“ Catholic” country in the 
| world, as it has long been styled. According to Willkomm, 
| however, religious indifferentism is now very general, not 
only among the educated but also among the lower classes ; 
|and of the bigotry and fanaticism which in former times 
led to the destruction of hundreds of thousands of victims 
at the hands of the Inquisition the only traces at the present 
day are to be found, says the same authority, in the provinces 
of Aragon, Navarre, and Estremadura, where the clergy 
still exercise a considerable influence over the lower orders. 
By the constitution of 1876 non-Catholies are permitted to 
exercise their own forms of worship, but they must do so in 
private and without making any public announcement of 
their services. At the census of 1877 the total number of 
Protestants was 6654, a number below that of those entered 
as rationalists (96415). There are nine archbishopries (To- 
ledo, Madrid, Burgos, Granada, Santiago, Saragossa, Seville, 
Tarragona, Valencia, and Valladolid), and 45 bishoprics. 
The archbishop of Toledo is primate. 

Education.—By the law of July 17, 1857, primary educa- 
tion was declared compulsory on all children of 
school age (originally fixed at six to nine), and Education. 
made free to the poor, but the results of the cen- 
sus of 1877, though showing an advance in elementary edu- 
cation as compared with previous years, make it clear that 
this law is far from being efficiently carried out. At that 
date the total number who could both read and write was 
4,071,823, equal to 24.48 per cent. of the population, as against 
19.97 per cent. in 1860. The provinces in which the percent- 
age of those able to read and write was greatest were Alava, 
Burgos, Pontevedra, Madrid, Santander; those in which it 
was least were the Canary Islands, Granada, Malaga, Al- 
meria, Alicante, Castellon. 

There are ten universities—those of Madrid (founded in 
1836 to replace the long-celebrated university of Alcala), 
Barcelona, Granada, Salamanca, Seville, Valencia, Santiago, 
Saragossa, Valladolid, and Oviedo; that of Madrid is now 
the most celebrated and the best attended, while that of 
Salamanca, so renowned in the Middle Ages, is now in least 
repute. 

Political Administration.—Spain is an hereditary mon- 
archy, the constitution of which rests on the 
fundamental law of June 30, 1876. The soy- 
ereign becomes of age on completing his or her 
sixteenth year. The soyereign is grand-master 
of the eight Spanish orders of knighthood, the principal of 
which is that of the Golden Fleece (Toison de Oro}, founded 
in 1431 by Philip of Burgundy. The chain of this order 
surrounds the royal arms, in which are included, besides 
the arms of Castile, Leon. Granada, and the lilies of the 
royal house of Bourbon, the arms of Austria, Sicily, Savoy, 
Brabant, and others. The national colors are red and yel- 
low. The flag is divided into three horizontal stripes—two 
red stripes, with a yellow one between bearing the royal 
arms. 

The legislative authority is exercised by the sovereign in 
conjunction with the cortes, a body composed of two houses 
—a senate and a chamber of deputies. The senate is com- 
posed of members of three classes: (1) members by right of 
birth or office—princes, the wealthier nobles holding the 
rank of grandee (grande, a dignity conferred by the king 
either for life or as an hereditary honor, and the highest 
state officials ; (2) members nominated by the king for life; 
and (3) members elected by the state corporations and by 
the most highly taxed subjects of the state for a period of 
five years. The members belonging to the first two classes 
must not exceed 180 in number, and there may be the same 
number of members of the third class. The chamber of 
deputies consists of members elected for five years, in the 
proportion of one deputy for every 50,000 of the population. 
The electors must be twenty-five years of age and must 
have paid land-tax of twenty-five pesetas (£1 [$4.86]}) for one 
year, or an industrial tax of fifty pesetas [$9.72] for two 

ears. : , 
‘ The executive administration is entrusted to a responsible 
ministry (consejo de ministros), in which the idency 
belongs either to one of the ministers or to a president with- 
out portfolio. There are eight ministerial departm 
the first secretaryship of state, to which belongs t) 
agement of foreign affairs, the secre ips of 
justice, finance, and the interior, the depart } 
promotion of material and intellectual interests (seeretari« 
de fomento), and the secretaryships of war, marine, and the 
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terior. In each province is a civil governor nominated by | redeemable debt (internal and external) amounting to 
the crown, and the governor presides over a council, the | £70,480,000 [$342,532,800 J. 


members of which are elected by the representatives of each 
commune (ayuntamiento). 

Law and Justice.—Spanish law is founded on the Roman 
law, the Gothic common law, and the national 
code proclaimed at the meeting of the cortes at 
Toro in 1501 (the leyes de Toro). There is a court 
of first instance in each of the 501 partidos judiciales into 
which the kingdom is divided; and a court of second in- 
stance in each of 15 audiencias territoriales into which the 
partidos judiciales are grouped; and there sits at Madrid a 
supreme court modelled on the French cour de cassution. 
The administration of justice is public. Except in commer- 
cial cases the parties to a suit must always be represented 
by sworn counsel (abogados fiscales). 

Finance.—The following statement (Table XI.) shows the 
equivalent in English money of the budget 
estimates for the years noted; it should be 
explained, however, that these estimates have 
only a limited value, inasmuch as the public accounts of 
Spain have not been audited since 1870, and have not been 
passed by the cortes since 1867: 


Justice. 


Finance. 


Years. Revenue. rela | Years. Revenue. Tey 

| 
1860-61 £18,923,440 | £18,773,698 | 1881-82 £31,492,920 | £32,584,598 
1870-71, 27,901,746 $2,819,424 | 1882-83, 31,239,769 31,573,083 
1874-75, 21,792,000 | 20,821,000 | 1883-84, 32,095,075 | $2,053,999 
1877-78, 29,433,000 | 29,430,000 | 1884-85 31,444,682} 31,003,969 
1880-81) 31,666,031 83,466,047 © 1885-86 | 34,900,575 | 35,885,869 


The chief heads of revenue, according to the budget esti- 
mates of 1885-86, were—excise (including stamp duties and 
government monopolies), £10,534,480 [$51,197,572 80]; direct 
taxes on land, trade, mines, etc., £10,393,920 [$50,514,451.20] ; 
taxes on Government salaries, registration, etc., £5,362,000 

[$26,059,320] ; customs, £5,360,000 [$26,049,600]. The chief 
; items of expenditure were—the charges of the publie debt, 
£10,966,937 [$53,299,313.82]; the charges of the ministry of 
war, £6,050,944 [$29,407,587.84] ; those connected with the 
administration of state property, £5,748,593 [$27,938,161.98] ; 
the charges belonging to the ministerio de fomento, 
_ #£A,177,983 [$20,304,987.38]; those of grace and justice, 
£2,237,844 [$10,875,921.84]; those of marine, £1,756,022 
_ [$8,534,266.92}. 

The expenses of quelling the insurrection in Cuba of 
1868-78, and those subsequently arising out of a civil war 
in the Peninsula, raised the total amount of the Spanish 

debt on the Ist of January, 1881, to about £512,000,000 
A 488,320,000]; but, as it was by that time manifest that 
’ in was unable to meet the obligations thus incurred, an 
arrangement was come to by which the capital and interest 
_ of the débt were reduced. The bulk of the debt now bears 
interest at the rate of 4 per cent., and on the 1st of October, 
1884, the capital stood at 6356 million pesetas, or £254,250,000 
_ [$1,235,655,000|, and the total annual charge was 238 million 
-pesetas, or £9,522,857 ($46,281,085.02]. The principal items 
are the perpetual foreign debt, amounting in October, 1884, to 
£78,840,000 [$333,162,400], a perpetual internal debt, amount- 
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_ Hispania was the name by which the Romans called 
. the great peninsula made up of Spain and 
Plate VII. Portugal, ‘bat we know nothing certain as 
to the origin of the name, or whether it 
sin general use among the ancient inhabitants of 


the country.? ‘ 
— To the Greeks Spain, or rather its coast-line on the 
Mediterranean, was known vaguely as Iberia, a name 
we meet with Herodotus (i. 163) in connection with 
the Pheenician Tartessus, which is generally under- 
»0d to have been the country about the mouth of the 
adalquivir and to be the Tarshish of Scripture. It 
the Phoczeans, a branch of the Ionian Greeks 
J in Asia Minor, who according to Herodotus first 
up to the Greek world this remote region of the 


a: 
1 Humboldt derives it from the Basque espana (border), as sig- 
nifying the part of Europe bordering on the ocean, but his con- 
strange and fanciful. 


ing in October, 1884, to £77,840,000 [$378,302,400], and a | 


Koy 


Currency, Weights, and Measures.—The French monetary 


| system and the metric system of weights and measures 


have been introduced—the latter in 1859, the former in 1871. 
In the case of the weights and measures the French names 
also have been adopted, with only the necessary linguistic 
changes. In the case of the currency the old Spanish name 
of peseta was retained for the unit (the franc), and the peseta 
is divided into 100 centimos. According to the present value 
of the peseta, therefore, 25 pesetas may be taken as about 
equal to £1 [$4.86]. Previously to the introduction of the 
French monetary system the peseta was the fifth part of a 
peso duro, which was equal to 20 reales de vellon, or rather 
more than a five-frane piece. The only paper money in 
Spain consists of the notes of the Banco de Espafia, 


Bibliography.—The most comprehensive work on the geography 
of Spain is the Diccionario Geografico-historico e Statistico de las Dre. 
vincias de Espafia of Madoz, 16 vols., 1846-50. A more summary 
account is contained in the Resefias Geografica, Geologica, y Agri- 
cola de Espaiia, by D. Fr. Coello, ete., Madrid, 1859 ; and in Die Py- 
rendische Halbinsel, by Dr. Moritz Willkomm, Leipsie, 3 vols., 1884 
-86. Numerous notices regarding the geography of Spain are to 
be found in the Bouletin dela Sociedad Geografica de Madrid. See also 
F. Garrido, La Espana Contemporanea, Barcelona, 2 vols., 1865-67 
(the French edition, Brussels, 1862, is comparatively meagre) ; 
Davillier, L’ Espagne, Paris, 1873; A. J. C. Hate, Wanderings in 
Spain; A, Gallenga, Iberian Reminiscences, London, 1883; Web- 
ster, Spain, London, 1882; Harrison, Spain, Boston, 1882: Higgin, 
Commercial and Industrial Spain, London, 1886; together with the 
guidebooks of Ford (Murray) and O'Shea (Black). 

The botany of Spain is very fully treated in various works by 
Willkomm. Besides the Prodromus Flore Hispanice, Stuttgart, 3 
vols. 4to, 1861-80, the most important are Illustrationes Flor His- 
paniz, Stuttgart, 1881, ete., fol., and Die Strand- und Steppengebiete 
der iber. Halbinsel, Leipsic, 1852, 8vo. Of another flora by Don M. 
Colmeiro, entitled Enwmeracion de las Plantas de la Peninsula His- 
pano-Lusitana é Islas Baleares, one volume has been published 
(Madrid, 1885). It is expected to be completed in 4 vols. 

There is no recent general work on the zoology of Spain. 

The geology of the Iberian Peninsula is treated in a series of 
articles, illustrated by several maps, by D. Federico de Botella, in 
the above-mentioned Boletin, vol. ii., 1877. See also Macpherson, 
Succession Estratigrafica de los Terrenos Arcaicos de Espaiia; W.K. 
Sullivan, Notes on the Geology and Mineralogy of the Spanish Pro- 
vinces of Santander and Madrid. The geological maps of Spain 
aged completed are those of De Verneuil and Collomb, Paris, 
1864, 2d ed. (now out of print) 1868, and De Bottella y de Hornos, 
Madrid, 1879. A geological survey of the provinces of Spain is 
now in progress, and on the conclusion of the survey a map will 
be published in sixteen sheets on the scale of 1 : 400,000. 

vere the more important annual or periodical official statis- 
tical publications are the Estadistica General del Comercio Exterior 
de Espanta; Boletin Mensual de Estadistica Demografico-Sanitaria ; 
Situacion de los Ferrocarriles ; and Extadistica Minera de Exspaiia. 

The best rope agrees map of Spain is that of C, Vogel, in four 
sheets, in Stieler's Hand At/as, on the scale of 1: 1,500,000. Among 
other maps that may be referred to are that of D. Fr. Coello, scale 
1: 1,000,000, Madrid, 1861, and the Mapa Itinerario Militar de Espaiit 
Formado por el o de Estado Mayor del Ejercito en 1865, scale 
1: 500,000. An excellent map on the scale of 1: 50,000, indicating 
the elevations by means of contour lines at intervals of 20 metres, 
and by figures for particular spots (the elevations reduced to the 
mean level of the Mediterranean at the port of Alicante), and dis- 
tinguishing cultivated and uncultivated ground, and in the 
former distinguishing huertas, gardens, oliveyards, vineyards, 
orangeries, ete., where they exceed an area of 10 hectares [25 
acres] is now hei published by the Instituto Geografico y Esta- 
distico de Madrid. Of this map, however, only about 20 out of 
1080 sheets have as yet been issued. Among those which have 
already appeared is that containing Madrid. (G. G. C.) 
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extreme West, which had hitherto been a land of mys- 
tery and enchantment, imagined to be the home of the 
setting sun, and known only by the reports of adven- 
turous Phoenician mariners. The hero-god Hereules, 
it was fabled, had left traces of his presence and mighty 
working here, and the twin rocks at the entrance of the 
Mediterranean were called by his name, ‘‘ the Pillars 
of Hereules,’’-—the ‘‘ world’s end’’ to the Greeks, 
nothing but the all-encircling ocean river lying beyond. 
The Greeks seem to have planted no colonies in Spain, 
with the exception of Emporium, on the coast just 
under the eastern spur of the Pyrenees, founded prob- 
ably from Massillia (Marseilles) by the Phocaeans, and 
perhaps of Saguntum. In fact they had but very hazy 
notions about the country, and Iberia, as they called it, 


was to them little more than a name for an indefinite | 


extent of territory in the Far West, in the occupation of 
barbarous Celts and Tberians, with some Phonician 
settlements for the purposes of trade on its southern 
coasts. Several of these places were just known to 
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them by name ; but even of Gades, rich and populous 
as it seems to have been in quite early days, nothing 
but vague hearsay had reached them, and Herodotus, 
who mentions it as Gadeira (iv. 8), merely defines its 
osition as ‘on the ocean outside of (beyond) the 
Pillars of Hercules.’’ Tarraco, one of the oldest and 
most important of the cities of Spain, and one of 
which we hear continually in the subsequent history 
of the country, was also in all probability a Phoenician 
colony. ‘There are still here remains of very ancient 
walls, possibly Phoenician work. Grades, Tartessus, 
Tarraco, all seem to have been of Phoenician origin’ 
and of unknown antiquity, and they were flourishing 
places in the 7th century B.c., when the Greeks first 
made aslight acquaintance with them,—an acquaint- 
ance, however, which they did not follow up. The 
result is that we really know nothing about Spain till 
the first war between Rome and Carthage (264-241 
B.c.). There was, indeed, in the 4th century B.c., an 
embassy to Alexander the Great from the remote West, 
of Gauls and Iberians, and from that time learned 
Greeks began to discuss the geography of Spain. But 
again the country drops out of sight till the 3d_cen- 
tury B.c., when we find a close connection established 
between it and Carthage, which, being itself a Phoe- 
necian colony, would feel itself almost at home on the 
southern shores of Spain. | According to Polybius, 
Carthage, (before the First Punie War) had acquired 
at least something like a protectorate over the Iberian 
tribes as far as the Pyrenees,the then recognized boun- 
dary between the Iberians and Celts,—between, in 
fact, Spain and Gaul. 
unteers in Carthaginian armies. There must have 
been a good deal of Pheenician blood in the south of 


PAIN. 


' terference. 


Spanish troops served as vol- 


Spain for many centuries, and this no doubt. 


Cartha- 


yinian 
ascendency, eney in the country. 


after the First Punie War and the loss of 


prepared the way for Carthaginian ascend- 


settle the restless and impressionable tribes 
Not, however, till | 


Sicily was there anything that could be called a Cartha-. 5 ‘ 
year of those brilliant successes of Africanus there was 
a great rising of several of the tribes, headed by a local 


ginian empire in Spain. “Tt was in 237 B.c. that Hamil- 
car Barea, the father of Hannibal, crossed the Straits of 
Gibraltar and set foot in Spain, not, however, with any 
commission from the home Government at Carthage, 
but with the deliberately formed design of making the 
country, with its warlike population and great mineral 
wealth, into a Carthaginian province, and ultimately 
into a basis of operations in a future war with Rome 
(see Hamiiecar, HAsprRuBAL, HANNIBAL). There 
were rich mines in the mountains, which had drawn 
the Phoenicians some way into the interior, and among 
the native tribes there were the elements of a brave 
and hardy soldiery. A good army might very well 
be organized and paid out of the resources of Spain. 
All this Hamilear clearly saw, and in the true spirit of 
a statesman he set himself to the work, not merely of 
subjugating the country, but of making the Spaniards 
into loyal subjects of Carthage. He encouraged mar- 
riages between his officers and soldiers and the native 
women :*his own son Hannibal married a Spanish 
woman. Heshowed them how to work their gold and 
silver mines to the best advantage; in every way, in 
short, he made them feel that he was their friend. 
The great work of which he had laid the foundation 
was carried on after his death in 228 by his son-in-law 
Hasdrubal, under whom New Carthage, with its fine 
harbor, founded probably by Hamilecar, became the 
capital of the country. It would seem that by this 
time the Carthaginian empire in Spain was as firmly 
established over the southern half of the country as 
the fickle and uncertain temper of the native tribes 
would admit. The Spaniard of that day, as indeed 
more or less throughout his whole history, was par- 
ticularly amenable to personal influence, and an Ham- 
ilear or a Hannibal could sway him as he pleased. 
From 228 to 221 Hasdrubal was extending and 


1 For the Pheenician colonization of Spain, see Puaenicra, vol. 
. xviii. p. 819. 


chieftain, against the dominion of Rome. 
quelled after a sharp engagement; there was a general 
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strengthening the Carthaginian rule in Spain, while 
the Romans were fighting in Cisalpine Gaul. One pre- 
caution, indeed, they had taken, an und seeeaiaing 
with Hasdrubal, which might be regarded as a treaty, 
that the Carthaginian conquests were not to be pushed 
east of the Ebro. West of that river there was one 
town, Saguntum, a Greek colony, in alliance with 
Rome; this Hasdrubal had spared. His successor, 
Hannibal, after two years’ continuous fighting, which 
resulted in the submission of hitherto unconquered 
tribes and the undisputed supremacy of Carthage 
throughout almost all Spain, attacked and took the 
place in 218. 

This was the beginning of the Second Punie War. 
Spain was now for the first time eatered by Roman 
armies, under the command of the two Scipios,—the 
brothers Cneius and Publius. Six years of hard 
fighting ended in the defeat and death of these two 
brave men, but in 210 the son of Publius, the elder 
Africanus, struck a decisive blow at the Carthaginian 
power in Spain by the sudden capture of New Carth- 
age. ‘The war, however, still dragged on till 205, in 
which year it may be said that Spain, or at least that 
part of it which had been under Corthai 
was fairly conquered by the arms of Rome. 
Andalusia, Granada, Murcia, Valencia, 
Catalonia, Aragon, may be said to have become Roman 
territory. Rome had now to deal simply with the 
native Spaniards, without the fear of any foreign in- 
Hence from 205 the reduction of the 
country into a Roman province was only a matter of 
time. It proved, however, to be a tedious and trouble- 
some srk and more than once Rome’s hold on Spain 
was seriously imperilled. An oppressive governor, or 
a governor without tact and sympathy, was sure to un- 
and to stir 
up all manner of dangerous jealousies and heart-burn- 
ings. The Scipios, the elder Africanus especially, knew 
how to manage the people, and yet even in 205, the 


Roman 
conquests. 


It was 


submission on the part of the Spaniards, and many 
of them became Roman tributaries. It was some time, 


however, before the country, or even the southern half 


of it, was really subdued into complete peace and order. 
The mountains and the forests were a formidable ob- 


‘stacle to the Roman legions, and favored that gue- 


rilla warfare which makes conquest slow and labo 
rious. For a long period many of the tribes were 
rather the allies and dependents of Rome than her 
subjects, and might at any moment be roused into war. 
Tn fact Rome’s dominion west of the Ebro—Further 
Spain (Hispania Ulterior), as the province was called— 
must for very many years have been little more than 
nominal. Rome’s policy was to keep the native tribes 
disunited, and to have as many of them as possible 
under a friendly protectorate. There seem to have been 
wide differences between these tribes, —some, especially 
those in the interior and in the north 


, being fierce and 
utterly barbarous, and others in the south and south- 
west comparatively mild and civilized. The Celtiberi, 
in the interior, were a group of warlike tribes, and 
were always uncertain and intractable. At one time 
they would fight for Rome; at another they would 
serve as mercenaries for Rome's. bitter oe, the 
Carthaginian. Continually were they breaking out 
into revolt and defying the arms of Rome. The 
‘““Qeltiberian War’’ often figures in the pages of 
Roman histories, and it generally meant a war in- 
volving the greater part of Spain. In 195 the elder 
Cato had to put down a rising in the 4g 

country, in which the Celtiberi took the 

lead, but he offered them favorable terms, and sl 
himself particularly anxious to conciliate them. — 
Spanish campaigns were so far a success as to 


the Roman power east of the Ebro, and along with 
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peace and order came better administration and a de- | 


velopment of the resources of the district now known 
as Hither Spain (Hispania Citerior). Cato is said to 
have disarmed the inhabitants of this part of Spain, 
and to have even compelled the Spaniards, from the 
Pyrenees to the Guadalquivir, to pull down their forti- 
fications, but still the smouldering fires of rebellion were 
not trampled out. Some few years after- 
wards, in 179 and 178, we find the father 
of the famous Gracchi governor of Hither Spain, and 
fighting with the troublesome Celtiberi, winning vic- 
tories over them, capturing one hundred and three of 
their towns, and then securing his conquests by show- 
ing himself as great in peace.as he had been in war. 


Gracchus. 


on favorable conditions to the poorer natives. Much 
must have been accomplished by Gracchus towards 
producing contentment with the Roman rule, but in 
the west, in the valleys of the Douro and the Tagus, 
and in the region known as Lusitania, answering to 


Portugal, there seems to have been almost incessant | 


fighting, and what one general won another 


Mummius. . 
general often lost. 


a disastrous defeat from the Lusitanians, of which the 


Celtiberi_ took prompt advantage, and there was. 
another Roman defeat, with a massacre of Roman | 


citizens in one of the towns of the interior. These 
losses were avenged in 152 by Claudius 


1 : i = = 
oo Marcellus, grandson of Hannibal’s illustri- 


ous antagonist, during whose command in Spain Cor- | 


duba is said to have been established as a Roman 
colony. Marcellus was too humane and considerate to 
the Spaniards to suit the ideas of the Roman senate, 


which we may well suppose to have been greatly pro- | 
_ yoked by the trouble which pen had given them. | 


The new governors, Lucius Lucullus and Servius 
Galba, by a combination of perfidy and extortion, 
_ drove the country into a most formidable revolt, with 
which the Romans, whose hands were tied by the 
Viriathus, hird Punic War, could not for some time 
; effectually deal. A guerilla chief of Lusi- 
tania (which had been specially ill-treated by the 
~ Romans), Viriathus, headed the revolt, and from 147 
to 140 army after army of the Romans was eut to 
pieces; the formidable Celtiberi had joined his 
standard, and Spain seemed well-nigh lost to Rome. 
A treaty was even extorted by Viriathus from one of 
the Roman commanders, declaring the independence 
of the Lusitanians, and it is said ie, Ba been acknowl- 
edged and accepted by the senate. The brave man, 
however, could not hold together his fickle Spanish 
levies, and he fell at last by native treachery, 
& | he encouraged by or at least connived at by 
; the Romans. The Celtiberi, however, were 
_ still in arms ; the strong city of Numantia, the capital 
of the Arevaci, the most powerful Celtiberian tribe, 
witnessed more than once the defeat of a Roman con- 
sul before its walls (141 to 140). The besieging army 
e despondent and demoralized, and its com- 
ander, supplies failing him, had to retire, leaving 
sick and wounded behind him. — It was humiliation 
eed for Rome to be thus baffled by a half-barbarous 
country-town of no great size, in the interior of Spain. 
Bete he now sent her best general, the younger 
Scipio, into the country, and in 133 the 
e and destruction of Numantia gave Rome a hold 
r the inland district of Spain which she had never 
e had (see Scrpro). The province of Hither 
was rendered safe from Celtiberian incursions. 
ly afterwards Lusitania and its towns, after some 
ate fighting, were reduced to submission by the 
Junius Brutus, and thus Spain, with the ex- 
n of its northern coasts, the home of its most 
1s 5 Eas on nominally Roman territory. 
st have been by this time a considerable mix- 
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which the conquered Spaniards had to bear. 
Under Mummius, a/ 
governor of Further Spain (154),—the Mummius who 
in 146 took and sacked Corinth,—the Romans suffered | 
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ture of Roman blood with the native population ; there 
were several towns—Carteia, Valentia, ‘l'ar- 
raco especially among them—with a Latin 
municipal constitution and with a number 
of Latin-speaking people. The growth of Roman 
civilization had fairly begun, and it was promoted by 
a commission sent out by the senate after Scipio's vic- 
tories. Piracy in the Mediterranean was checked in 
the interest of native Spanish commerce, and the 
Roman administration generally favored the develop- 
ment of the country’s prosperity. The extensive 
mountain districts were still the shelter of banditti, 


Spain under 
Roman rule. 


but, on the whole, order was well maintained, and 
‘Spain from this time flourished under Roman rule. 
He seems to have anticipated in Spain the work | 
attempted by his sons in Italy, making grants of land | 


It abounded in flocks and herds, and had a number of 
thriving populous towns, particularly on its Mediterra- 
nean shores. It seems, too, that it was never op- 
pressed and impoverished by some of those forms of 


_tribute,—such as the exaction of a tenth of the pro- 


duce,—under which many of Rome’s_ proyincials 
smarted, Fixed money payments, and military ser- 
vice in the Roman armies, were the chief burdens 
Rome 
on the whole, by comparison, dealt tenderly with 
them. Several of their towns had the privilege of 
coining the silver money of Rome; and the flourishing 
cities along the Mediterranean coast, which were so 
many centres of civilization to the adjacent districts, 
were treated rather as allies than as subjects. In 
these parts the Romanizing process went on rapidly 
and under favorable conditions, while the west ond: the 
north and a great portion of the interior remained 
barbarous, and Roman merely in name. In 105 it 
seemed possible that the Romans might be utterly 
swept out of the country; in that year a great wave 
of invasion passed over the inland regions from the 
Cimbri, who had destroyed two Roman consular armies 
on the Rhone. Spain to a great extent was cruelly 
ravaged, and Rome was too seriously menaced by the 
barbarians nearer home to be able to protect her. The 
country was saved by the brave Celtiberi, whose de- 
a resistance forced the Cimbri back upon 
aul. 

Again in 97 and 96 we hear of a rising of these same 
Gaitsleirians against Rome, and of campaigns in the in- 
terior, in which for the first time we meet 
the name of the famous Sertorius, a name 
almost as conspicuous in ancient Spanish history as that 
of Hamilear or Hannibal. For the remarkable epi-. 
sode of the eight years’ wars of Sertorious in Spain 
against the generals of Sulla and against the great 
Pompey, mei his almost successful attempt to render 
the country independent of the home Government at 
Rome, we must refer the reader to the article Serro- 
rius. It was to his skill in winning the hearts of the 
Spaniards, more even than to his very considerable 
military ability, that he owed his successes. Rome 
was financially most grievously embarrassed by this 
tedious and difficult war, and Spain, with its Roman 
civilization and its Latinized towns on the Mediterra- 
nean, suffered severely. By the year 71 
the country had been reconquered by Pom-__ 

ey for Rome, and the two provinces of Hither and 
Purther Spain were reorganized under a somewhat 
more stringent rule, the tribute in some districts of 
the latter province being raised, and some 
of the towns in both losing their municipal ‘ 
independence. In 61 the great Caesar was governor of 
Further Spain, and carried the arms of Rome into the 
imperfectly conquered regions of the west and north- 
west, the country of the Lusitanians and of the Gal- 
leeci, and with a fleet from Gades is said to have occu- 

ied a point in the northwest answering to Coruiia. 

ut he was too short a time in Spain to reduce these 
barbarous regions to permanent subjection, and the 
work still remained to be accomplished. In the civil 
war with Pompey in 49 he was in Hither Spain, win- 
ning decisive victories over Pompey’s generals, Afra- * 


Sertorius. 


Pompey. 


Ceesar. 


nius and Petreius. 
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Once more, in 45, he had to enter | like tribes; this in great part, so as to include the 


Further Spain at the head of an army, and to defeat | country of the Celtiberi, was thrown into Tarraconensis, 
his rival’s sons at Munda, somewhere probably in the | which, and also Lusitania, were under the empire 
neighborhood of Cordova, a victory which made him | ‘‘ Czesaris provinciz,’’ the governors of them being 


undisputed master of the Roman world. Spain, how- | 


ever, the northern part at least, was not 


The thoroughly subdued—‘' pacified,’ in Ro- 
north un- : h Bal ill tl ° f 
conquered, Man phrase,—till the reign of Augustus, 


whose ambition it was to advance the 
boundaries of empire to the ocean. In the north was 
a wild and warlike highland population, a collection of 
tribes known as the Astures in the northwest, and 
their neighbors the Cantabri to the east, between a 
mountain range and the coast, ‘‘ the last,’’ as Gibbon 
says (Decline and Fall, ch. i.), ‘to submit to the 
arms of Rome and the first to throw off the yoke of 
the Arabs.’’ Cvesar’s flying visit in 61 had done some- 
thing to cow these tribes, but ever and again they 
would assert their independence. In 27 the emperor 
Augustus himself penetrated their strong- 
holds, and he passed two years in Spain; 
decisive victories were won over the northern tribes, 
and their towns and villages were converted into mili- 
tary posts in the occupation of the legionary veterans. 
Such was the origin of Saragossa, a modern survival 
of the name of Czesar Augusta then given to an old 
town on the Ebro, henceforth an important Roman 
centre in Spain. The successes of Augustus were 
commemorated by the same title bestowed on other 
ancient Spanish towns, Bracara Augusta (Braga) in 
the northwest, Asturica Augusta (Astorga) still further 
north, Emerita! Augusta (Merida) on the Guadiana, 
which became a Roman city of the first class, —‘‘ the 
Rome of Spain,’ as it has been called.—and Pax 
Augusta, perhaps the modern Badajoz. The work of 
consolidating the Roman dominion in Spain was com- 
pleted in 19 by his friend and minister, Marcus Agrippa, 
and now at last the ‘‘Cantaber non ante domabilis,”’ 


Augustus, 


as Horace has it, acknowledged Rome’s supremacy. 

Spain was fairly conquered ; the warlike 
eee a Pee of the north were cowed and bro- 
complete. ken; the south was thoroughly Romanized, 


the population having adopted Latin man- 
ners and the Latin tongue. Some of the best_speci- 
mens of Roman architecture, some of the finest Roman 
coins, have been discovered in the cities of Spain, 
which from the time of Augustus became rapidly 
prosperous, and were famous for their schools and 
their scholars. Spain, in fact, was more completely 
Roman than any province beyond the limits of Italy. 
The country which had hitherto harassed Rome with 
incessant risings and insurrections was at last peaceful 
and contented, a happy land which for the next 400 
years may be said to have had at least no military 
history. 
Under Augustus the old political constitution into 


two provinces, Further and Hither Spain, 
ee of which the Ebro had been the boundary, 
provinces. Was set aside, and exchanged for a division 


into the three provinces of Lusitania, Bze- 
tica, and Tarraconensis, sometimes spoken-of as the 
“Three Spains.’’ Of these Beetica, so called from the 
Beetis (the Guadalquivir), and answering nearly to 
Andalusia inclusive of Granada, was the smallest; 
Tarraconensis, which embraced Hither Spain and the 
interior and all the north, was much the largest. Lu- 
sitania corresponds to modern Portugal. The centres 
of administration were—for Tarraconensis, Tarraco ; 
for Bzetica, Corduba; for Lusitania, Emerita Augusta. 
We may see, in part, on what principles this division 
of the country was adopted. Lusitania and Beetica 
had tolerably distinct features, the latter having been 
from the earliest times the most civilized and the most 
tractable district of Spain. North of the’ Tagus came 
a much wilder region, the home of excitable and war- 


. 


1 Emerita, from ‘ emeriti,” soldiers whose term of service had 
expired,—in fact, ‘“ veterans from the legions.” 
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nominated by the emperor. The smaller and quieter 
province of Beetica was a “‘senate’s province”; and 
its finances were under the charge of the old republican 
official known as a ‘‘ queestor.’’ The governor of Tar- 
raconensis seems to have held decidedly the first posi- 
tion in the country; he had as a matter of course the 
greater part of the army under his command, and he 
was usually, it may be presumed, an ex-consul. The 
governorship, indeed, of this province must have been 
one of the best appointments in the emperors’ gift. 

Under the empire Spain was divided for the general 
purposes included under the head of local 
administration into fourteen *‘ conventus,”’ eeneive. 
that is, provincial parliaments or assemblies 
made up of a union or combination of so many com- 
munities or townships. ‘The town or city which was 
the centre of each ‘‘conventus’’ was the place where 
justice was administered to the inhabitants of the 
district, and would, so far, answer to our assize-town. 
In Terraconensis there were seven of these *‘ conven- 
tus,’’—Tarraco, New Carthage, and Caesar Angusta 
being the chief; in Beetica, four,—Gades and Corduba 
being of the number ; in Lusitania, the least populous 
and civilized district, three—Emerita Augusta the 
pupeash Pax Julia, perhaps the modern Beja, and 
Scalabis not far from the mouth of the Tagus. Pliny 
(the elder), to whom we are indebted for these details, 
enumerates 360 cities in Spain in the time of Vespa- 
sian. ‘These included every variety of township,—the 
‘eolonia’’ which originated in a camp or a settlement 
ranted to old soldiers, the town whose inhabitants 
had all been made Roman citizens in the fullest sense 
(‘‘municipium’’ in Roman phrase, under the empire), 
the town that had the inferior franchise (*‘jus Latii’’), 
the ‘‘ free town,’’ which might at any time have its 
freedom taken from it, aed the ‘‘tributary’’ town 
(‘‘civitas stipendiaria’’). Spain presented types of 
all these various communities till Vespasian, it is said, 
gave them all the ‘‘jus Latii,’’ which opened an easy 
door for the provincials to the full privileges of citi- 
zenship. A native-born Spaniard might now rise to 
theimperial dignity, as Trajan did; andthe Spaniards 
generally must have felt themselves to all intents and 
purposes Romans. 

The provincial constitution of Spain was revised 
and modified to some extent in the 2d cen- 
tury in the time, it would seem, of the Re-#rrange- 
Antonines and Hadrian. The vast and un- 45. aH 
wieldy province of Tarraconensis was sub- 
divided, and the divisions distinguished as Gallzecia 
(the northwest), Carthaginiensis with New Carthage 
for its capital, Tarraconensis (the old name being then 
still retained for one division) with Caesar Augusta for 
its capital, and the Balearic Isles, which had always 
been regarded as Spanish territory. Constantine ac- 
cepted this arrangement, including, however, in it a 
strip of the western coast of Africa, part of the old 
Mauritania, which, from an ancient Moorish town, 
Tinge (Tangier), took the name of Tingitana among 
the later Roman provinees. : 

Spain in 256 A.D. was invaded and ravaged by the 
Franks; T'arraco was almost destroyed, and 
several flourishing towns reduced to mere 
villages. It was, however, but a passing 
storm,—the only interruption, in fact, to the 
and prosperity of the country during 400 years. 
the departure of the Franks Spain soon 
herself, and when we next hear of her early in t 
century, we find commerce and civilization wi 
lished, and cities ranking among the finest 
in the Roman world. In 409, however, the 
year of the sack of Rome under Alaric, a 
tide of barbarism swept over the country; 
Suevi, Alani, Vandals ‘‘ravaged,’’ says a 


ith 
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the time, quoted by Gibbon (ch. 31), “with equal fury | into its remotest western districts, the West-Gothie 

the cities and the open country.’’ Spain, long so quiet kingdom in that country in full and avowed indepen- 

and prosperous, was brought down to the lowest depth dence. Kurie was something more than a successful 
of misery, At this point the precise order of events warrior: he aspired to be a legislator, and he had the 
is not quite clearly ascertainable. It seems that in ‘‘ customs of the Goths’’ recorded in writing and em- 

414 or 415 a Visigothic host entered Spain under their bodied in a code. ‘lhe work was continued by his 

king, Ataulphus, Alaric’s successor by election, who | successor Alaric IL in the beginning of the 6th cen- 

had married Placidia, the sister of Honorius, emperor | tury, under the superintendence of civil and eccle- 
of the West, son of the great Theodosius. Ataulphus’ siastical lawyers, and it was based mainly on what was 
was now Rome’s ally, and fought as her champion in known as the Theodosian code (see BrEVIARIUM 

Spain against Suevi and Vandals. A new era seemed) ALARICANUM). ‘The result was that a thoroughly 

to have opened, and we may see in this alliance a Roman character was impressed on the West-Gothie 

prophecy of the ultimate fusion of Latin and German legislation, and that Roman institutions, ideas, and 
eoples,—the beginnings, in fact, of the modern world. | manners long survived in Spain. With the conversion 

To Ataulphus, who was murdered at his new capital | of the West-Goths from Arianism to the orthodox 

Barcelona, succeeded after a brief interval in 415) faith in the latter part of the 6th century, 

Walia, a warlike and ambitious chief, who may be. under their king Recared (586-589), came —Recared. 

said to have established the Visigothic or West-Gothic | in new influences and a great accession of 

kingdom in Spain on the ruins of the old Roman power to the ecclesiastics, Recared was the first 

rovinee. Walia concluded a treaty with the emperor Catholic king of Spain. With the zeal of a convert 
onorius, and, putting himself at the head of his he set himself to root out Arianism, burning Arian 
brave Goths, in a three years’ war he destroyed or books of theology and frightening his Arian bishops 
drove into remote corners the barbarous hordes of into the profession of the Catholic belief. He seems 

Vandals, Alani, and Suevi that had settled down in| to have been thoroughly successful, and richly en- 

the country. Spain, thus reconquered, was nominally dowed churches and monasteries grew up in every part 

subject to Rome, but soon became really independent | of Spain. Pope Gregory the Great acknowledged the 
and began to be the seat of a Christian civilization. good work of Recared by a gift of sacred relics. Un- 

Section IT.—Spary unper THe West-Gorus. peli Pcikon ren Aa: ni rhe Jere 

The West-Gothie or Visigothic kingdom in Spain, beginning of the 7th century came a savage ‘a 
founded by Walia, lasted for nearly three centuries, persecution of the Jews, multitudes of whom had long 
from 418 to 711, when it fell before the Arab or Sara- been settled in Spain and had thriven, as elsewhere, 
cen invasion. ‘Toulouse was its headquarters; here! by trade and industry. ‘The Jew up to this time seems 
was held the court of the West-Gothic kings, while to have found in Spain a particularly safe and_com- 

Toledo became the centre of administration for Spain. | fortable home. Now, at the instance of a West-Gothic 

The relations of the West-Goths with Rome varied | king, he was so cruelly * oppressed and persecuted that 

from time to time: sometimes they were her friendly | even the Catholic clergy interposed to some extent on 

allies, sometimes, nominally at least, her dependants; his behalf. A decree for the expulsion of the entire 
sometimes they rose in revolt and were her Jewish community was promulgated on one occasion 

Walia. open enemies. Walia, after his victories with the sanction of the council of Toledo; but the 

in Spain, professed to restore the country Jew still held his ground in Spain and prospered and 
as once more a Roman province to the rule of the grew rich, and his presence in the country contributed 
emperor Honorius, and again we hear of the oppres- to the rapid spread of Arab conquests in the next 
sions of imperial officers and functionaries, which seem | century. 

to have been even more intolerable to the Spaniards} Among the most conspicuous features of the West- 

than the strifes and wars of Vandals, Alani, and Suevi. | Gothic kingdom in Spain we may note elec- 

Nor were these troubles finally ended; Walia had by  tive* monarchy, the great and indeed over- shares 
no means thoroughly consolidated his conquests; and shadowing power of the church, an aristo- dothie rae: 
the West-Gothie kingdom in Spain cannot be said to | cracy which had in its hands a very large 
have been firmly established till the 6th century. In part of the administration, a uniform code of laws for 
northern Spain, in Galicia‘more especially, the Vandals | all Spaniards, with both a distinctly Roman and eccle- 
and Suevi still had settlements, and were quarrelsome | siastical impress on it. ‘The church on the whole seems 
neighbors. In 428 they routed an allied army of | to have been the guiding spirit, and the Spanish bishops 
Romans and Goths, and overran the southern dis-| and clergy were held in high esteem for their learning 
tricts, plundering some of the chief cities on the coast | and virtue. It was they who mainly tke the legisla- 
before they quitted the country for Africa under their | tion of the great national councils of Toledo, which to 
king, the famous and savage Genseric. The Suevi| the West-Guoths of Spain were what the Witenagemot 

vet remained, but at the solicitation of the Romanized | was to our Saxon ancestors. The church was the centre 

panish provincials of the southern cities, who felt round which the whole of society moved. In this fact 
themselves threatened with utter exti 


inction by these we see foreshadowed much of the future of Spanish his- 
barbarians, Rome offered its intervention, which was tory, the supremacy of ecclesiastics, the extraordinary — 
4 effectually carried out by the king of the powers of the Inquisition. It had fromthe first its evil 
_ Theodorie. West-Goths, Theodoric I., grandson of side in tendencies to bigotry and persecution, but it 
: aric. Crossing the Pyrenees in 456, as was at the same time the means of giving Spain laws 
 Rome’s representative and ally, Theodoric crushed the very far above the average ideas of a barbarous peo- 
 Suevi by a decisive victory in the northwest of Spain, p!e,—laws indeed which in many respects were ra- 
near Astorga. It would seem that from this time the tional, humane, enlightened, often combining the 
Suevie power was confined within the limits of Galicia, wisdom of old Rome with the kindly spirit of Chris- 
_ which became in fact a mere dependency of the West- tianity. ‘The West-Gothic code recognized the equality 
 Gothie kingdom. Theodoric’s victories, so far from of all men in the eye of the law; such barbarisms as 
‘strengthening Rome’s hold on Spain, greatly weakened the assessment of a man’s value according to his rank 
it; and this was what he himself really intended. He and position, or judicial combat or trial by ordeal, find 
did not even make a pretence of restoring the country no oe in it. It had certainly great merits ; its 
to the imperial rule. His brother and suc- weakness seems to have been in leaving too much 
cessor Euric! (466-485) persistently defied scope on one side to the king, on the other to the 
.the empire, completing Theodoric’s work, | 


de ishi i i ied 2 Ninety thousand Jews were compelled to receive baptism 
| establishing by further successes in Spain, carrie * eee ene ek ees, 


+ Euric is said to have assassinated his brother Theodoric. | 4 Limited, however, to pure Gothie blood. 
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clergy. 
ers individual freedom was liable to disappear. 
was a danger, too, of human thou 
being wholly absorbed into theology. 
like general literature Spain seems to have been de- 
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Between the royal and the ecclesiastical pow- | ; ; 5 
here ease with which Spain, a country naturally 
ght and speculation fitted for defence, was subdued by a mere 


In anything handful of invaders. 


cidedly poor during this period, while among her neigh- | 


bors in the south of Gaul Greek philosophy was a fash- 
ionable study, testifying to the presence of considerable 
intellectual activity. Spain under its West-Gothic 


kings and its Catholic clergy may have been a fairly well / 


governed country, but long before the end came there 
must have been languor and decay amongst its people. 
After the conquest of Africa by Belisarius for the 


emperor Justinian, it seemed possible that the coun-. 


try might be once again annexed to the empire as a 
province; and an unsuccessful candidate for the 
throne,—which, it will be remembered, was elective 
—went so far as to conclude a treaty of alliance, and 
actually to cede to the troops of the empire several 
towns on the Mediterranean coast. That a Gothic 
king should condescend to ask support from such a 
quarter, and allow himself to be spoken of 


Decline 3 te 
and fallof a8 in any sense the empire’s vassal, marks 
nth a very decided decline in the old indepen- 
0 C4] ade . 4 

power. dent spirit of the nation. We may certainly 


assume that repeated disputes as to the 
royal succession had undermined its power for resist- 
ance, and the numerous and not very well affected 
Jewish colony in their midst must have been a per- 
manent source of danger. By the end of the 7th cen- 
tury northern Africa to the Straits of Gibraltar had 
passed wholly under Saracenic dominion. The strug- 
gle had been long and hard, and the West-Gothic 
kings, who had recovered the towns on the southern 


coasts, and even made some small conquests on the | 


African shores, had done something to prolong it; but 
in 710 a little band of Saracens landed unopposed at 
Gibraltar, returned in safety, and urged their a 
at once to cross the straits and take possession of the 
country. In the following year (711) Térik, at the 
head of about 5000 Saracen volunteers entered Spain. 
A great Gothic army under Roderick, ‘ the last of the 
Goths,”’ was routed in the neighborhood of Xeres on 
the Gaudalete, and the Arab or Saracenic conquest of 


Spain, with the exception of the mountainous districts | 


of the north, was accomplished with amazing ease and 
rapidity. Anything like a vigorous national resistance 
seems to have been too much for the Spaniards, ener- 
vated as they were by long familiarity with Roman 
civilization. * (W. J. B.) 


Secrion III.—Meprmvat History. 


The Arab invasion of Spain had been intended by 
raha Musé, the governor of Africa, to be merely 
invasion, plundering raid (compare MOHAMMEDAN- 

ISM, vol. xvi, p. 596). Avsingle unexpected 
success, turned it into a conquest. Tarik had already 
made himself master of Cordova and Toledo when 
Misa arrived from Africa and rewarded his too sue- 
cessful lieutenant by consigning him to prison. But 
his military ability was too valuable to be dispensed 
with, and he was speedily released to aid in complet- 
ing the conquest. ithin four years the whole Pen- 
insala, except the mountainous districts in the north, 
had submitted to the invaders. It was now Musi’s 
turn to suffer from the jealousy of his superior. Re- 


called to Damascus by Walfd, he arrived just after the | 


caliph’s death, and at once fell under the displeasure 
of his successor Suleimin. His sons, who had been 
left to rule in Spain, were involved in his disgrace, and 
the father died broken-hearted on a pilgrimage to Mecea. 


1 For the West-Gothie kingdom in Spain, Gibbon’s Decline and 
Full should be consulted, chapters 31, 36, 37, 88, 41,51. In note 
122 (ch. 38) he remarks on the obscurity of the subject, Spain hav- 
ing had during this period no chronicler like Bede for the Saxons 
or Gregory of Tours for the Franks. As to the West-Gothie laws, 
there is a good deal of easily accessible information in Guizot's 
History of Civilization, lectures 3, 6, 10,11. Compare ROMAN Law, 
vol. xx. p. 731, and SaLic Law, vol. xxi, p. 226, section (11). 


[HISTORY. 


Few things in history are more remarkable than the 


Causes of 
i its success. 
The usual causes 

assigned are the misgovernment of the Visigoths, the 
excessive influence enjoyed by the clerical caste, inter- 
nal factions and jealousies, and the discontent of nu- 
merous classes, and especially of the Jews. All of 
these doubtless co-operated to facilitate the conquest 
and to weaken the power of resistance, but the real 
cause is to be sought in the fact that the Visigoths 


had never really amalgamated with the conquered 


population. The mass of the inhabitants regarded 
their rulers as aliens, and had no reason to resent a 
change of masters. This feeling was strengthened by 
the conduct of their new conquerors. The Arab inva- 
sion undoubtedly brought with it considerable blood- 
shed and destruction of property, but it was merciful 
when compared with the previous inroads of the Ger- 
man tribes, and in the Sad it proved a blessing rather 
than a curse to the country. ‘To all who submitted 
the Arabs left their laws and customs, and allowed 
them to be administered by their own officials, The 
cultivation of the fields was left to the natives, and the 
overthrow of the privileged classes gave rise to a sys- 
tem of small holdings or properties, which was one of 
the causes of the flourishing condition of agriculture 
under Arab rule. The slaves found their lot much 
improved under a religion which taught that the en- 
franchisement of a slave was a meritorious action. 
The Jews, as they had suffered most under the Visi- 
goths, were the chief gainers from a conquest which 
they had greatly contributed to bring about. But noth- 
ing was so influential in securing ready submission to 
the Arabs as their tolerance in religious Bnitraine 
matters. Even the most bigoted adherents ‘ 
of Islam found a practical check to their zeal for prose- 
lytism in the loss that would accrue to the exchequer. 
The Christians had to pay a poll-tax, which varied 
according to the class to which they belonged. All 
property was subject to the hardj, a tax proportioned 
to the produce of the soil, but converts to Moham- 
medanism were excused from the poll-tax. A clerical 
chronicler of the 8th century, while bewailing the sub- 
jection of Spain to an alien race, says nothing against 
the conquerors as the professors of a hostile religion. 
His silence is an eloquent testimony to the haughty 
tolerance of the Arabs. 

As time went on, and the Arabs felt more secure in 
their position, their rule became not unnaturally 
harsher. Many of the treaties which had secured 
favorable terms to the conquered were broken, and the 


+ Christians were provoked to resistance by persecution. 


A notable instance of this was the edict making eir- 
cumcision compulsory for Christians as well as Mos- 
lems. Greater hardships still were endured by the 
‘*renegades,’’ most of whom had embraced Moham- 
medanism from a desire for safety or for temporal gain 
and who found that return to the old faith was blocked 
both to themselves and to their children by the law 
which punished a perverted Mussulman with death. 
At the same time their social position was intolerable, 
and they were excluded from all lucrative offices and 
from all share in the government. Their discontent 
led to numerous and stubborn rebellions, but they be- 
long to a later period, and in the 8th century the 
chroniclers record only a single rising, that of the 
Christians of Beja, and they seem to have been merely 
the tools of an ambitious Arab chieftain. 

It was fortunate for the Arabs that they succeeded 
at first in conciliating the natives, as other- 
wise their rule in the Peninsula would have nee. 
been short-lived. Internal discord offered 
the Christians an easy opportunity for sue- 
cessful revolt if they had chosen to avail th 
of it. The conquerors were united by religion but not 
by race. When the task of conquest was ieve 
and the need for unity was removed by the submission 
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of the vast majority of the natives. quarrels arose be- | abled to devote the last two years of his life to the 


tween the various races which had taken part in the 
invasion. Besides the Arabs proper, who regarded 
themselves as the true conquering race, there were 
Berbers or Moors, Egyptians, and Syrians. 
cult was it to prevent their quarrels that it was found 
necessary to subdivide the conquered territory and to 
allot separate settlements to the different tribes, a 
measure which only tended to perpetuate their differ- 
ences. Matters were made worse by the constant 
efforts of ambitious chieftains to raise themselves to 
power or to ruin their more successful equals. The 
first forty years of Arab rule in Spain are a period of 
woful confusion, and it is difficult even to enumerate 
the names of the emirs who followed each other in 
rapid succession. The great empire of the Arabs be- 
gan to fall to pieces as soon as it had reached its great- 
est extent. A movement whose end was conquest 
began to fail directly it ceased to conquer. The over- 
throw of the Omayyad dynasty by the Abbasids was 
a proof that disorder prevailed at the centre. The 
extremities inevitably displayed the same symptoms. 
Each new caliph sent a fresh emir to Spain; the gov- 
ernor of Africa claimed to interfere in the affairs of a 
rovince which had been conquered by one of his pre- 
ecessors ; and the native chiefs were often unwilling 
to submit to a new ruler whose arrival was the result 
of a revolution in which they had no share and which 
they would have prevented if they could. A capable 
and energetic governor, confronted with internal dis- 
sensions and always dreading the arrival of a succes- 
sor to supersede him, could only devise one way of 
solving the problem. The Arabs were unable to live 
at peace, and the one means of preventing them from 
warring with each other was to find them new lands to 
conquer. Hence, came the frequent invasions of Gaul, 
now ruled by the degenerate erwings, which resulted 
in the conquest of the provinces of Septimania and 
Narbonne, and at one time threatened to subject the 
whole of western Europe to the successor of Moham- 
med. But the battles of Toulouse (721) and of Tours 
{732) checked the advance of the Moslems, and by 759 
they had been compelled to retire from all possessions 
beyond the Pyrenees. Thus thrown back upon the 
ninsula, it seemed probable that their empire in 
Spain would speedily succumb to the disruptive forces 
which had no longer any external outlet. 

From this fate the Arab power was saved by ‘Abd 
al-Rahmin (Abderame), the one survivor 
of the Omayyad dynasty, who succeeded 
after a long series of romantic adventures 
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“Abd al- 
Rahman, 


his family (see vol. xvi. p. 600). His ar- 
rival in the Peninsula was welcomed by those Arab 
chieftains who had ends of their own to gain or who 
saw how impossible it was for Spain to be ruled from a 
distant centre like Damascus or Baghdad. The resist- 
ance of the Abbasid emirs, Yfisuf and ‘Alf b. Mog- 
hith, was overcome. ‘Abd al-Rahman was enabled to 
found a new Omayyad dynasty at Cordova. He and 
his immediate successors seem to have contented them- 
selves with the title of emir, but all connection with 
the eastern caliphate was cut off, and Spain became 
independent under its new rulers. The reign of ‘Abd 
al-Rahman I. was spent in almost constant warfare. 
No sooner had he reduced the southern provinces than 
a revolt broke out in Saragossa under Hosein b. Yahya. 
Driven from Spain, where he had raised the black 
standard of the Abbasid caliph, Hosein fled to the 
court of Charlemagne and implored his assistance. 
The Frankish army restored Hosein to power, but on 
its return was almost destroyed by the Basque moun- 
ineers in the famous valley of Roncesvalles (778). 
After a siege of two years Saragossa was taken, Ho- 
in was put to death asa rebel, and the whole coun- 
up to the Pyrenees was compelled to submit to the 
ay A formidable eect the sons of Yuisuf 
as put down in 786, and ‘ al-Rahmin was en- 


in escaping from the general massacre of 


So diffi- | 


arts of peace and to the construction of his famous 
mosque at Cordova. Before his death he settled the 
succession on his third son, Hisham, who had been 
born in Spain, and compelled his followers and his 
elder sons to swear fealty. 

Hishim’s reign, which lasted only eight years (788- 
796), was comparatively uneventful. He 
was successful in foiline the attempt of his 
elder brothers to seize the throne, but a projected in- 
vasion of Gaul was repulsed by the courage of’ the 
count of Toulouse. Hish4m was a devotee,—strict in 
the performance of religious duties and absorbed in 
works of charity. He completed the mosque which 
his father had begun, and endeavored to make Cor- 
dova the educational centre of Islam. His son and 
successor, Al-Hakam, was of a very different ‘AGE 
temperament. With a keen enjnyment of “"*°**™ 
the pleasures of life, Al-Hakam disregarded the pre- 
cepts of the Koran which forbade the use of wine, and 
his lax practices irritated the fakths, the ‘‘ scribes”’ 
of Mohammedanism. The inability of the Arabs to 
adapt themselves to a life of peace found expression in 
a number of isolated risings, of which the most not- 
able took place in Toledo and Cordova. The inhabi- 
tants of Toledo had never forgotten that their city had 
once been the capital of Spain, and most of them be- 
longed to the class of ‘‘renegades,’’ who had no real 
attachment to the dominant faith. Al-Hakam deter- 
mined to suppress their discontent by a notable act of 
cruel treachery. Feigning the most complete good- 
will, he invited the chief citizens to a banquet in honor 
of the presence of his son in Toledo. As they entered 
the door they were conducted to an inner chamber 
and massacred by a band of assassins. More than 
seven hundred are said to have perished on this ‘‘ day 
of the fosse’’ (807), and the citizens, deprived of their 
leaders, submitted with the torpor of despair. The 
fate of Toledo terrified the Cordovans, and postponed 
their rising for seven years. But in 814 the murder 
of a blacksmith by one of Al-Hakam’s body-guard 

rovoked a terrible outbreak. Besieged in his palace 

y the infuriated mob, Al-Hakam only escaped death 
by his own coolness and presence of mind. <A de- 
tachment of his guard was sent to fire the houses of 
the citizens; the mob hurried off to save their fami- 
lies and goods; and a sudden charge of the emir and 
his soldiers threw them into complete disorder. With 
politic severity Al-Hakam destroyed a whole quarter 
of the city and condemned all the inhabitants to 
exile. Part of them found a new home in Africa, 
but others, after a temporary sojourn in Alexandria, 
conquered Crete, where they founded a dynasty, which 
lasted till 961, when the island was recovered by the 
Greeks. The fukths, the real instigators of the rebel- 
lion, were treated with conspicuous leniency, and their 
leader, Talit, was even admitted to Al-Hakam’s favor. 

By the end of the 8th century it had become evident 
that the Arabs had committed a great error 
in not reducing the whole Peninsula, and 
that the contemptuous indifference with 
which they had left the northern mountains to a hand- 
ful of refugees was destined to bring its own punish- 
ment. The early history of the Christian states of 
Spain is wrapped in a mist of fable and meee: but it is 
not hard to cas the main outlines. scanty band 
of warriors, headed by Pelayo, probably a member of 
the Visigothic royal family, found refuge in the cave 
of Covadonga, among the inaccessible mountains of 
Asturias. Their own bravery and the difficulties of 
the country enabled them to hold their own, and the 
became the rallying point for all who preferred a life 
of hardship to slavish submission. The formation of 
a Christian kingdom was the work of Pelayo’s grand- 
son. Alfonso L., who seized the opportunity when the 
Arabs were oceupied in the disputes attending the 
accession of ‘Abd al-Rahmain I. After driving the 
Berbers from Galicia, Alfonso advanced with his vic- 
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torious troops as far as the Douro. But he had not 


followers enough to colonize the conquered territory, | 


and contented himself with the northern districts, 
leaving a desert to form a natural boundary between 
himself and the Moors. Alfonso’s son and successor, 
Fruela I. (765-775), fixed his capital at Oviedo, but 
the greater part of his reign was occupied with the 
suppression of internal disorders, and I 
fell a victim to assassination. His throne was success- 
fully usurped by his cousin Aurelia and his nephew 
Silo, both of whom sought security against domestic 
enemies in an alliance with ‘Abd al-Rahman. On the 
death of Silo (784) a party among the nobles elected 
Fruela’s son, Alfonso IL, but for six years the western 
half of the kingdom obeyed a bastard son of Alfonso 
I. by a Moorish captive, nicknamed from his origin El 
Maurecato. Under Alfonso the Chaste, whose long 
reign lasted till 842, the Christian kingdom of Oviedo 
was firmly established. It is impossible to find an 
accurate account of his achievements. The mond Fe & 
chroniclers are hardly trustworthy authorities for mili- 
tary history, and they prefer to confine themselves to 
the more congenial subject of the founding and endow- 
ment of churches. The discovery of the pretended 
tomb of St. James at Compostella is in their eyes the 
greatest event of the reign, and it undoubtedly aided 
to give a religious character to the war which was 
destined to be the great crusade of the west. 

Alfonso II.’s reign witnessed the establishment of 
another Christian state in Spain. Charles the Great 
had been too much occupied elsewhere to avenge the 
ou disaster at Roncesvalles, but he was only waiting 
or his opportunity. This was offered in 800 by the 
treachery of another governor of Saragossa, who had 
revolted against Al-Hakam and sought assistance from 
the Franks. Charles himself was on his way to Italy 
to assume the imperial crown, but he sent his son 
Louis across the Pyrenees. In his first campaign 
Louis reached the Ebro, but he had to return in 801 
to vanquish the obstinate resistance of Barcelona. 

he administration of the ‘‘ Spanish mark’’ was in- 
trusted to Bera, a man of Gothic descent, who proved 
fully capable of the task imposed upon him. The 
attacks of the Arabs were repulsed and their last pos- 
sessions beyond the Ebro were lost in 811, when Tor- 
tosa, after a siege of two years, succumbed to the 
forces which Louis the Pious had again led over the 
mountains. Henceforth the province was ruled by 
the counts of Barcelona, as representatives of the 
Frankish kings. 

To avoid the difficulty of frequent transitions, it will 


be best to sketch in advance the main outlines of the | 


_ history of the Christian states down to the formation 
of the three kingdoms of Aragon, Castile, and Na- 
varre, leaving their relations with the Moors to be 
narrated in connection with the caliphate of Cordova. 
It is impossible to do much more than trace the 


dynastic and geographical changes, as their mutual | 


quarrels are intricate and wearisome, and of little im- 
portance except as prolonging the rule of the Arabs 
in the Peninsula. The county of Barcelona 


paar of may be dismissed with a few words. It 
(813-1150), continued for some time to be subject to 


Frankish suzerainty, and it suffered from 
the disorders that followed the break-up of Charles the 
Great’s empire. Bera, its first count, was exiled, and 
his successor, Bernhard, played a prominent part in 
the intrigues of that troubled period. At one moment 
he added Septimania to the Spanish mark, at another 
he was disgraced and exiled; and finally he was 
treacherously murdered. In the later part of the 9th 
century all connection with Septimania was cut off, 
and Wilfrid the Hairy (d. 907) was able to make the 
county hereditary in his family. With its mixed 
Shier ra and its long line of coast the county of 

arcelona, or Catalonia as it came to be called, was 
more involved in the affairs of Gaul than of Spain. 
Berengar I. annexed the county of Carcassonne and 


ne ultimately | 
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‘other districts north of the Pyrenees (about 1050- 
1076), and Berengar III. (1092-1131) obtained Proy- 
ence by marriage. On the latter's death Catalonia 
and the transmontane territories were divided between 
/his two sons, and in 1150 Berengar IV., by marriage 
with Queen Petronilla, obtained the kingdom of Ara- 
gon, with which Catalonia was henceforth united. 
The history of Oviedo is more important and more 
complicated. Alfonso IT.’s successors, Ra- 


miro I, (842-850) and Ordofio I. (850-866), Kingdom 
had to contend both with the great nobles, or Leon. 


who aimed at independence, and with the 
Basques, who had never Jearnt to submit to orderly 
rule. Alfonso ITL., in a long reign of nearly fifty years 
(866-910), won the title of ‘‘The Great’’ from the 
success which attended his arms. While his plunder- 
ing raids extended as far as Coimbra and Lisbon, he 
really advanced his frontiers to the Douro, and in order 
to defend these more exposed territories he transferred 
his capital from Oviedo to Leon, on the further side 
of the mountains. In accordance with the universal 
custom of the Germans, Alfonso divided his territories 
among his three sons, Garcia- receiving the southern 
districts with Leon as a capital, Ordotio LI. western 
Galicia, and Fruela II. the original district round 
Oviedo. In 931, however, the kingdom was again 
united under Ramiro II., a son of Ordofio IL., and 
henceforth called after the new capital, Leon. Under 
Ramiro, a great warrior against the Arabs, we first 
hear of a district that was destined to become the 
most important in Spain. The border territory, a 
march to the southeast of Leon, previously Bardulia, 
was now known as Castile, from the number of castles 
that had been raised to hold it against the infidels. 
Its count, Fernan Gonzales, was the most powerful 
noble in the kingdom of Leon, and sought to make 
himself independent. Ramiro reduced him to sub- 
mission and then bound him to his side by marryin 
his eldest son to the count’s daughter. Ordoiio ILI. 
(950-957) sought to emulate his father’s achievements 
against the Arabs, but was hampered by the revolt 
of his brother Sancho and his father-in-law Fernan 
Gonzales. Sancho I. (957-966) found an enemy in 
his recent ally, who attempted to place a rival king 
upon the throne, and he could only procure restoration 
to his kingdom by an alliance with the caliph of Cor- 
dova. This alliance lasted during the pie of his 
son, Ramiro III. (966-982), who was de by the 
malcontent nobles in favor of his uncle Bermudo II. 
(982-999). The latter, too mild a ruler for such 
troubled times, had a hard struggle against domestic 
treachery and foreign enemies, and left a desolate 
kingdom to his son Alfonso V._ Alfonso succeeded in 
restoring order, and to his reign are attributed the 
most important of the fveros, on which were based 
the local institutions of his kingdom. 

Meanwhile a new kingdom had sprung up to the east 
of Leon, which for a time seemed likely to 


become the chief’ state of Christian Spain. See ng 
The district in the western Pyrenees border- Castile, 
ing on the Bay of Biscay was the most ingens. 


defensible position in the Peninsula. It | 
was there that the Basques had held out against the 
German invaders, and that the Suevi had found a 
refuge from the Visigoths. The sovereignty of the 
Moslems and of ‘he Franks had been in turn acknowl- 
edged, but had never been more than nominal. About 
the beginning of the 10th century Sancho founded here 
the kingdom of Navarre, and he succeeded in extend- 
ing his rule as far as the lower Ebro. His means of 
defence were primitive but efficient. When attacked 
by the infidels in overwhelming numbers he re 

to the inaccessible mountains, and recovered | 
ground as soon as the enemy had turned his 

His grandson, Sancho the Great (970-1035), profited 
by the disasters which befell Leon. He married the 


sister of Garcia, count of Castile, and when his brother- 


in-law fella victim to a conspiracy he seized the 


. 
| 
| 
| 
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tunity to avenge his death by annexing the northern | 
portion of his country. In 1034 he picked a quarrel 
with Bermudo ITT. (1028-1037), the son and successor 
of Alfonso V., and conquered eastern Leon as far as 
the river Cea. More important still were his acquisi- 
tions in the southeast of Navarre. Partly by mar- 
riage connections, and partly by the sword, he obtained | 
= of the counties of Aragon, Sobrarbe, and | 
Ribagorga, which had for years ee struggling to 
maintain their independence against the Mussulman 
governor of Saragossa. ‘lhese considerable territories 
Sancho divided on his death (1035) among his four 
sons, and the division is an important event in the 
history of Spain. Garcia, the eldest, received Navarre, 
with a small district on the right bank of the Ebro; 
Ferdinand, the second son, obtained Castile, with the 
addition of the district of Palencia, which had been 
wrested from Leon; the counties of Ribagorca and 
Sobrarbe ‘passed to Gonzalo, and that of Aragon to 
Ramiro, a bastard. 

The death of Sancho the Great seemed to offer Ber- | 
mudo ILI. an opportunity for recovering his lost ter- | 
ritories, and he at once collected his forces to attack | 
Ferdinand. Ina pitched battle near the river Carrion, 
Bermudo was defeated and killed, and the conqueror 
at once annexed Leon with its dependencies—Galicia | 
and Asturias—to his new kingdom of Castile (1037). 
The eldest brother, Garcia, resented a change which 
threatened to deprive Navarre of the pre-eminence 
which it had enjoyed under his father. To gratify his 
jealousy he did not scruple to ally himself with the 
emirs of Saragossa and Tudela. But in the battle of 
Atapuerca (1054) the unnatural coalition was defeated, 
Garcia lost his life on the field, and Ferdinand added 
to Castile the district on the right of the Ebro, leav- 
ing the rest of Navarre to his nephew, Sancho IV. 
Meanwhile Ramiro, equally ambitious and successful, 

ot rid of his brother Gonzales, and seized upon 
brarbe and Ribagore¢a to form, with his own inheri- 
tance, the kingdom of Aragon. Henceforth the his- 
tory of Christian Spain centres round the two great 
states of Castile and Aragon. Leon, much to the dis- 
ust of its inhabitants, becomes a province of the 
former, and Navarre is soon afterwards deprived of 
eeoaenee by its more powerful neighbor. 

e must now return to the history of the Arabs. 
Under ‘Abd al-Rahman II. (822-852), one of the 
wildest and most cultivated of the Omayyad dynasty, 
began a period of disorder and anarchy 
which might have ruined his power if the 
northern states had been prepared to take 

advantage of it. ‘Toledo, which had recovered its in- 

dependence soon after the ‘‘ day of the fosse,”’ was not 
as reduced until after a desperate struggle of 

Rahmanu, eight years, and then its fall was mainly 

‘ due to internal quarrels. More serious 

was the growing spirit of insubordination among the 

Christian population of the south. In spite of the 

tolerance with which they were treated, the priests 

rsisted in preaching against the rule of the infidel. 
nder the leadership of Eulogius and his friend Al- 
varo, a fanatical sect was formed which sought to em- 
ulate the glory of the early martyrs. So averse was 
the Government to resort to persecution that it was 
only by publicly blaspheming Mohammed that they, 
could bring themselves under the penalties of the law. 
_ Eleven persons were put to death for such conduct, 
who are celebrated in Spanish history as the ‘‘ martyrs 
% Cordova.”’ It was in vain that the moderate party 
- denounced their conduct as wanton suicide; the en- 
Py thusiasts persisted in their defiant conduct. 
one Mohammed (852-866), sterner and more 
f narrow-minded than his predecessor, was 
unwilling to take repressive measures, and the 
execution of Eulogius, iho had been chosen arch- 
shop of Toledo, seems to have checked for a time. 

e thirst for martyrdom. But the movement had 

lin provoking a feeling of distrust between 
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the two religions, and it was difficult to return to the 
old attitude of easy tolerance. The ‘‘ renegades’? found 
their position altered for the worse, and under Moham- 
med they were jealously excluded from all the higher 
offices of state. 

A series of revolts showed how prevalent was the 
feeling of discontent. The Gothic family of Benf- 
Casi, which had embraced Mohammedanism in order 
to advance itself, had become extremely powerful in 
Aragon. Mutisd, the head of this family, made him- 
self master of Saragossa, Tudela, and Huesea, con- 
cluded a close alliance with Toledo, which had again 
recovered its independence, and claimed to be the 
‘‘third king in Spain.’’ Miisa’s death in 862, in a 


/war with Ordonto IL. of Oviedo, enabled Mohammed to 


regain Tudela and Saragossa, but his troops were soon 
expelled by Miuisd’s sons, and the Beni-Casf, with the 
help of Alfonso III., were for a long time able to 
bid defiance to the authority of the emir. About the 


same time an independent state was formed in the west 


by Ibn-Merwian, a renegade of Merida. But. by far 
the most formidable of these risings was that of ‘Omar 
b. Hafstin, who began as a brigand in the mountains 


| of Andalusia, but whose castle at Bobastro became the 


centre of all the dissatisfied Christians and renegades 
of the south. Neither Mohammed nor his son and 
successor Mondhir (886-888) could reduce this im- 
pregnable fortress, and for years ‘Omar was the real 
ruler of Andalusia. His authority was far greater than 
that of the emirs had ever been; his administration 
of justice was rude but efficient ; and the Arab his- 
torians maintain that a girl laden with treasure could 
in his time cross the mountains in safety. 

The premature death of Mondhir, a brave and chiv- 
alrous prince, gave the succession to his 
brother ‘Abdallah (888-902), who ascended ‘Abdallah. 
the throne at a very critical moment. Not 
only had the rising of the Christians and renegades 
assumed an almost national character, but the Arab 
nobles had taken advantage of the general disorder to 
assume the independence that was so congenial to 
them. ‘Abdallah, considering the latter danger the 
more formidable, sought to gain over the Spaniards, 
and even offered Ibn Hafgtin the government of Regio, 
on condition that he would acknowledge himself as 
sovereign. But the negotiation came to nothing, and 
the only result was to provoke the indignation of his 
own race against the emir. Luckily for him the 
Spaniards had an old debt to pay off against the Arabs, 
who had long treated them with insufferable contempt. 
In various districts a desperate civil war broke out, 
which was destructive of all law and order, but was 
not directly aimed against the central Government. 
The most violent struggle was in the province of Elvira, 
where for a time the natives got the upper hand, and 
it was only after a desperate conflict that the Arab 
domination was maintained by the heroism of two suc- 
cessive leaders, Sauwdr and Sa‘fd. In Seville a similar 
contest arose, and ‘Abdallah, after attempting in vain 
arties, Was at 


last compelled to espouse the cause of the Arabs. An 


‘insurrection, in which the life of Mohammed, the 


emir’s eldest son, was in imminent danger, was pun- 
ished with ruthless severity ; but it was the Arab 
nobles who profited by the success to make themselves 
absolute masters of the province. The central authority 
was almost powerless. Most of the provincial gover- 
nors had thrown off all connection with Cordova, and 
the others only rendered obedience when it was con- 
venient to themselves. But at the moment_when 
matters seemed at their worst the tide turned. In 890 
‘Abdallah won his first victory over Ibn-Hafstin, and 
during the remainder of his reign he gradually re- 
covered power in the revolted provinces. The work 
was continued by his son and successor, ae iG. 
‘Abd al-Rahmaan (or Abderame) III. (912- Rahman. 
961), the greatest of the rulers of Cordova. ; 
Under this prince, who at last assumed the title of 
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caliph, the unity of Mussulman Spain was for the time 
restored. 


No sooner had ‘Abd al-Rahmin completed the first | 


yart of his task by the reduction of the family of Ibn- 
Tafstin than he found himself confronted by two dan- 
gers. In Africa the Fatimites were establishing a 
great empire, and it was almost certain that they 
would turn their attention to Spain as soon as their 
power was secure in the southern continent. In the 
north the Christian states had profited by the long 
anarchy among their old foes and were assuming a 
very threatening attitude. Alfonso III. had moved 
his capital across the mountains to Leon, and Sancho 
had recently created the kingdom of Navarre. As 
regards Africa, ‘Abd al-Rahman contented himself 
with encouraging and subsidizing the princes that still 
held out against the Fatimites, and with obtaining 
possession of Ceuta, so as to have complete command 
of the straits. The northern danger was the more 
pressing. In 914 Ordomio II. made a successful raid 
into the territory of Merida, and two years later he 
defeated the army which had been sent to avenge the 
insult. Although Merida had not yet returned to 
submission, ‘Abd al-Rahman was determined to con- 
ciliate his subjects by proving his ability to defend 
them. He spared no pains to collect a magnificent 
army, and his efforts were rewarded in 918 by a great 
victory over the combined forces of Leon and Navarre. 
This was the first of a series of successful campaigns, 
in the course of which he penetrated as far as Sancho’s 
capital, Pamplona. But his victories brought him 
little beyond glory and revenge. As soon as his 
troops were withdrawn, the enemy showed himself to 
be really unconquered. In 921 Ordofio is said to have 
advanced within a day’s journey of Cordova, and in 
923 Sancho excited a panic in Mussulman Spain by 
the capture of Viguera. But the disorders in Leon 
that followed Ordotio IT.’s death were a great blow to 
the Christians, and enabled ‘Abd al-Rahman to com- 
lete his work of internal reorganization and to turn 
is attention to resisting the Fatimite conquest of 
Mauretania. On the death of Sancho, his widow 
Tota recognized the caliph as suzerain of Navarre. 

In his later years ‘Abd al-Rahman was less uni- 
formly successful. ‘The Arabs were disgusted by his 
policy of excluding the nobles from all share in the 
government and of filling the chief offices with ‘‘Slavs,”’ 
the generic title for all foreign servants of the court. 
Ramiro IT. had succeeded in restoring unity to Leon, 
and resumed the warlike policy of his predecessors. 
In 939 he inflicted a serious defeat upon the army o 
the caliph at Alhandega, and was only prevented from 
following up his victory by a quarrel with the famous 
count of Castile, Fernan Gonzales. The divisions 

*which followed Ramiro’s death were an additional 


the most conspicuous success of his reign when his 
troops restored the deposed Sancho I. to the throne 
of Leon. This was almost his last act, as he died in 
October, 961. 

‘‘Among the Omayyad princes of Spain ‘Abd al- 
Rahman IIT. incontestably holds the first place. His 
achievements bordered on the fabulous. He had 
found the empire in a state of anarchy and civil war, 
divided amongst a crowd of chiefs of different race, 
exposed to constant raids from the Christians of the 
north, and on the verge of being absorbed either by 
Leon or by the Fatimites. In spite of innumerable 
obstacles he had saved Andalusia both from itself and 
from foreign rule. He had given to it internal order 
and prosperity and the consideration and respect of 
foreigners. He found the treasury in disorder ; he 
left it in the most flourishing condition. <A third of 
the annual revenues, which amounted to 6,245,000 
pieces of gold, sufficed for the ordinary expenditure ; 
another third was kept as areserve; the rest was de- 
voted to buildings. The condition of the country was 
equally prosperous. Agriculture, industry, commerce, 
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‘father’s throne. But he never really ruled. 
advantage to ‘Abd al-Rahman ; and in 960 he gained | 
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the arts and sciences, flourished together. The for- 
eigner was lost in wonder at the scientific system of 
irrigation, which gave fertility to lands that appeared 
most unpromising. He was struck by the perfect 
order which, thanks to a vigilant police, reigned in 
the most inaccessible districts. Commerce had devel- 
oped to such an extent that, according to the report 
of the superintendent of the customs, the duties on 
imports and exports constituted the most considerable 
yart of the revenue. A superb navy enabled ‘Abd al- 
Rahitiéa to dispute with the Fatimites the empire of 
the Mediterranean, and secured him in the possession 
of Ceuta, the key of Mauretania. A numerous and 
well-disciplined army, perhaps the best in the world, 
gave him a preponderance over the Christians of the 
north. The most haughty sovereigns were eager for 
his alliance. Ambassadors were sent to him by the 
emperor of Constantinople and by the sovereigns of 
Germany, Italy, and France.’’—Dozy, iii. 90. 

The new caliph, Al-Hakam II. (961-976), was dis- 
tinguished as a patron of literature and a 
collector of books. The number of volumes 
in his library was reckoned at 400,000, and 
he is said to have read and arinotated them 
all. For politics he had comparatively little taste. 
Naturally averse to war, he was only forced into hos- 
tilities by the obstinate refusal of Sancho I. to fulfil 
the treaty which he had signed on his restoration, and 
he hastened to conclude peace on an empty renewal 
of the treaty. The disorders which arose during the 
minority of Ramiro III. put an end to all danger on 
the side of Leon, and the death of Fernan Gonzales 
in 970 removed a ruler who had always been a thorn 
in the side of the infidel. The most notable event of 
Al-Hakam’s reign is the rise to influence of a man who 
was destined to play a more prominent part in the his- 
tory of Spain than any of the caliphs, not, excluding ‘Abd 
al-Rahmin III. Mohammed Ibn-abi-‘ Amir was the de- 
scendant ofa family which had long been distinguished 
in the civil administration, but had never n ad- 
mitted to the higher nobility of the sword. From his 
earliest youth he was inspired with the thought that 
he was destined to rule. His ability and the favor of 
Al-Hakam’s favorite wife, Sobh, combined to bring 
about his speedy advance, and by the time of the 
caliph’s death he held a high office in the court. Al- 
Hakam had done all in his power to secure the succes- 
sion of his son by Sobh, Hisham, a boy of ten years 
of age. But the chief eunuchs, dreading the influence 
which a minority would give to Moshafi, the hdjib or 
chief minister, sought to give the crown to Moghfra, 
a brother of Al-Hakam. With the help of Ibn-abj- 
‘Amir, Moshafi defeated the plot; Mo inion was put 
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to death, and Hishim succeeded to his 


Tbn-abi-‘Amir, still aided by Sobh, whose 
lover he was popularly supposed to be, gradually rose 
to absolute power. Moshafi, a man of little real 
ability, was ¢ — with peculation and deposed, and 
his younger rival was appointed Adjib in his place. 
To free himself from all danger from the mob at Cor- 
dova, the all-powerful minister transferred the govern- 
ment and the court to Zahré, which he built for the 
purpose. There the young caliph was immured in a 
magnificent palace, and was carefully secluded from 
all contact with public affairs. His education was 
purposely neglected, and he never made the slightest 
effort to free himself from his gilded imprisonment. 
To remove all obstacles to his authority, [bn-abi-‘Amir 
reorganized the army. He filled the ranks with Moors 
from Africa and with Spaniards from Leon Costile, 
and Navarre, whom he bound to his eause by lavish 
enerosity. The old tribal distinctions among the 
ere so long the source of jealousy and quarrel he 
completely disregarded in the forming of reg 5 
and thus completed the work of assimilation w 
‘Abd al-Rahmin III. had commenced. Thor 
trained to the study of the law and experienced 
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in civil affairs, he speedily mastered the art of war and | 


conciliated the popular favor by victories such as no 
caliph had ever won. In 981 he defeated Ramiro III. 
and his allies in a pitched battle, took Zamora and 
Simaneas, and was only prevented by a 
storm from capturing Leon. On his return 
he assumed the name of Almansér (victo- 
rious by the help of God), by which he is usually 
known in history. Bermudo I., whom the nobles of 
Leon raised to the throne in place of the defeated 
Ramiro, could only secure himself by paying tribute 
to the ruler of Cordova, In 985 Almansér invaded 
Catalonia, which had hithorto been respected as a 
Frankish fief, drove the count Borrel into exile, and 
took and sacked Barcelona. When Bermudo II. 
sought to free himself from the harsh conditions that 
had been imposed upon him and drove the Moslem 
troops from his kingdom, Almansér took a terrible 
revenge. In 987 he stormed Coimbra and razed it to 
the ground. In the next year he advanced into the 
heart of the kingdom. Leaving Zamora, where Ber- 
mudo awaited him, on oneside, he marched against the 
city of Leon, and took it after an obstinate resistance. 
The fortifications were utterly destroyed, with the ex- 
ception of one gate, which was left to commemorate 
the victor’s triumph. Zamora was then attacked, and 
Bermudo fled to his northern territories, which were 
all that were left to him. 


Alman- 
sor. 


In spite of these successes Almansér had to face | 


more than one conspiracy on the 
were jealous of his pre-eminence. -The most formid- 
able of these was fomented by his former patroness, 


art of those who | 


Sobh, who found herself more and more thrust into | 
the background. She succeeded in gaining over her 


son, but Almansér soon recovered his ascendency 
over the feeble caliph, from whom he extorted a docu- 
ment transferring all powers to himself. A refusal of 
Bermudo II. to continue the payment of tribute led 
to the last and most famous of his campaigns, in 
which he took Compostella and carried off the gates 
and bells from the shrine of St. James, the patron 
saint of the Christians. At the same time his generals 
were gaining victories in Mauretania, and his power 
was almost equally dreaded on both sides of the straits. 
His death in 1002 apa the Spanish Moslems of 
the greatest ruler and warrior, considering his origin, 
that their race had produced. His campaigns against 
the Christians, which are reckoned by the Arab histo- 
rians as more than fifty, were almost uniformly suc- 
cessful. Three capitals—Leon, Pamplona, and Bar- 
celona—had been conquered by him. His home 
administration was as successful as his generalship, 
and much of his attention was devoted to the construc- 
tion of roads and bridges, so as to facilitate communi- 
cation between all partsof Spain. He was a zealous 
if not an intelligent, patron of literature, but his real 
interests were always practical. Finding that he was 
‘sus by the people of a laxness in religious belief, 
he did not hesitate to prove his orthodoxy by an_ act 
of politie vandalism. Taking the chief ‘w/emd into 
the library of Al-Hakam IL., he begged them to col- 
lect all the books on philosophy, astronomy, and other 
_ prohibited sciences; and when they had completed 
_ their task he ordered the condemned books to be burnt 
“on a vast pile. 
Re 


-ealiphate, but he dreaded the inveterate attachment 

people to the Omayyad dynasty. He had, how- 
ar, taken steps to secure the continuance of his 
family in power. His son, ‘Abd al-Melik Mozaffar 
sueceeded to the office of Adjib, and ruled with the 
e authority and success as ; 
position was really untenable. An hereditary mon- 

hy is intelligible, but an hereditary line of chief 

listers is not. "The early death of ‘Abd al-Melik 
8) gave the government to the weaker hands of 


Almansér had been absolute in everything but. 
name. He had desired at one time to take the final. 
‘step and to supersede the incapable Hish4m IT. in the’ 


his father. But the’ 


his brother ‘Abd al-Rahmain. The latter was hated 
by the Mohammedan clergy, partly because he in- 
dulged in the use of wine, and partly because his 
mother had been born a Christian. She was the 
daughter of a Sancho, either the king of Navarre or 
the count of Castile, and her son was nicknamed 
Sanchol, or the little Sancho. The Amirids were not 
popular. Their exaltation irritated, not only the 
families that claimed a higher rank by birth, but also 
those who thought themselves their equals. Without 
having any actual grievance to complain of, the people 
vaguely desired a change of rulers. It was easy eoaat 
the circumstances to effect a revolution. When San- 
chol returned from a campaign against Leon in 1009 


| he found that his power had been completely over- 


thrown. Mohammed, a great-grandson of ‘Abd al- 
Rahman ITL., had headed an insurrection'in the capital 
and had gained possession of the caliph’s person. 
Sanchol was put to death, and the magnificent palace 
which his father had erected at Zahra was razed to 
the ground. The Amirids fell, and with them ended 
the grand period in the history of Moslem Spain. 
Mohammed was not long content with the office of 
hdjib. Scrupling to kill the unfortunate 
Hishim, who had never made any opposi- 
tion to the acts that had been committed 
in his name, he closely imprisoned him and buried 
the corpse of a Christian who bore a strong personal 
resemblance to the caliph. Mohammed was now 
raised to the caliphate, and assumed the title of Al- 
Mahdf (guided by God). But his reign was not des- 
tined oy or untroubled. He had been raised 
to power by a combination of orthodox Moslems, of 
the so-called ‘‘ Slavs’’ (foreign slaves serving in the 


Moham- 
med. 


‘royal harem and in the army of the caliph), and of 


Berbers, and he alienated each in turn. The Berbers, 
who formed an important part of the army, were the 
first to revolt. Raising the standard of Noleiman, a 
member of the Omayyad family. they obtained assist- 
ance from Count Sancho of Castile, marched upon 
Cordova, and inflicted a serious defeat upon the troops 
which Mohammed imprudently led out to meet them. 
Mohammed endeavored to strengthen his position by 

roducing Hisham IT., whom he a: given out as dead. 

ut the Berbers refused to be turned from their pur- 
pose, and occupied Cordova in November, 1009. ‘The 
wretched Hishim was compelled to abdicate in favor 
of Soleim4n, and returned to his prison. Mohammed, 
who had escaped to Toledo, now turned for assistance 
to the Christians, who, by a sudden change of circum- 
stances, had become the arbiters of Mohammedan 
affairs. With the help of troops from Catalonia he 
recovered Cordova, Taleh ‘had to pay in constant 
sieges a terrible penalty for the levity with which it 
had welcomed the fall of the Amirids. In pursuing 
the Berbers, however, Mohammed was again defeated. 
The Slavs, who had hitherto supported him for their 
own ends, determined to desert the unsnecesful caliph. 
Hish4m II. was again dragged from prison to assume 
the throne, and Mohamed: was murdered in his pres- 
ence. Wadih, the leader of the Slavs, was now haih, 
and aspired to play the part of Almansér. But his 
resources were at an end. An attempt to increase the 
taxes roused general indignation, and he was put to 
death by his own followers (1011). Two years later 
the nominal reign of Hish4m II. came to an end. 
Cordova was taken by Soleimén and the Berbers, and 
the caliph disappeared (1013). His fate remains one 
of the unsolved secrets of history. 

Soleimin was now formally proclaimed caliph, but 
his power was more nominal than real. Anema 
The provincial governors had taken advan- ‘ 
tage of the civil war to make themselves independent, 
and Soleimén’s authority was only recognize five 
towns—Cordova, Seville, Niebla, Oksonoba, and Beja. 
Even within this district he soon found an opponent. 
The Slavs were unwilling to submit to the domination 
of the Berbers, whose excesses the caliph was unable 
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to check. Their most powerful leader, Khairan, had 
been badly wounded in the late struggle, but on his 
recovery he determined to avenge his defeat. He 
found a capable ally in ‘Alf b. Hammuind, a descend- 
ant of the famous son-in-law of the Prophet, but 
whose family had almost ceased to be Arab in their 
long residence in Africa. ‘AIf relied not only upon 
the Slavs but also upon the Berbers, who regarded 
Soleiman with contempt, and looked upon ‘Ali as a 
fellow-countryman. Soleimén’s government was easily 
overthrown (1016), but Khairan’s attempt to discover 
Hishim II. was unsuccessful, and he had to acknowl- 
edge ‘Alf as caliph and to content himself with the 
office of Adjib. The Hammiidite dynasty, 
thus established in Cordova, was not des- 
tined to enjoy a long tenure of power. 


Ham- 
muidites, 
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Khairén revolted against a sovereign who was too. 
able and spirited for the part of a Hisham IL., and | 


set up an anti-caliph in the person of another Omay- 
yad, ‘Abd al-Rahman IV., a great-grandson of ‘Abd 
al-Rahmain III., who took the name of Mortada. 


orters rallied round his brother Kasim. 
or -five years a confused civil war raged 
which was complicated by the hostility to 
Kasim of ‘Ali’s son, Yahyd. In 1023 
Mortada was slain in battle, and the Omayyad party 
gave the crown to another ‘Abd al-Rahman, a brother 
of the detestable Mahdi. Two months later the young 
prince was murdered, but his successful rival, Moham- 
med b. ‘Abd al-Rahman was driven from Cordova in 
1025. The Hammiidite caliph, YahyA, now occupied 
the capital, but was slain in attempting to reduce the 
rebellious wali of Seville to obedience. Hisham IIL, 
a brother of ‘Abd al-Rahm4n Mortad4, was now 
raised to the throne. But all central government was 
by this time at an end; no revenues could be drawn 
from the rebellious provinces; and in 1031 Hishim 
abdicated a title which had ceased to have any mean- 
ing, and sought peace and retirement in the neighbor- 
hood of Saragossa. His death five years later was 
almost unnoticed even in Cordova. With him ended 
the Omayyad dynasty, which had ruled in Spain for 
nearly three centuries, and which had produced 
princes worthy to be ranked with the greatest of their 
contemporaries. Its decline dates from the time when 
it allowed power to slip from its hands and to be 
wielded by ambitious ministers. 

Ever since the death of Almansér Moslem Spain 
had been gradually splitting up into a number of 
independent principalities. ith the extinction 
of the Omayyads the last semblance of unity disap- 

eared. ‘‘The Berber generals shared the south ; the 

lavs ruled in the east; the rest was divided either 
among successful adventurers or among the small 
number of noble families who had been fortunate 
enough to escape the blows which ‘Abd al-Rahmén 
and Almansér had struck at the aristocracy. _ Finally, 
the two most considerable towns, Cordova and Seville, 
were organized as republies’’ (Dozy). Into the his- 
tory of the numerous dynasties arta f were established 
during this period it is impossible to enter here, but 
the reader will find the subject not only fully but at- 
tractively treated in the fourth volume of Dozy’s 
2 abe des Musulmans d’ Espagne. See also Plate 
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It was of additional moment that this disruption 
of the Mussulman power was contemporary 


ciatesof with the formation of the great Christian 
and states of Aragon and Castile. They were 
Zico" not slow to profit by the opportunity held 


out to them. It was in this century that 
the Christian cause found a champion in the famous 
Ruy Diaz Campeador, who under the name of ‘‘ The 
Cid” became the traditional hero of Spanish medizeval 
history. Ferdinand I. of Castile (1037-1067) cap- 
tured the strong places of Viseu, Lamego, and Coim- 
bra, and was only diverted from the conquest of 


| 


lretain the Gothic ritual. 
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Toledo by the humble submission of the emir, who 
undertook to pay tribute to the Christian king. The 
unfortunate division of his territories between his 
three sons gave occasion to civil wars, which were only 
terminated in 1072 by the reunion of the whole king- 
dom under Alfonso VI. Following up his father’s 
successes, Alfonso made himself master of Toledo, 
which once more became the capital of a Christian 
state. Meanwhile Ramiro I. of Aragon (1035-1063) 
drove the Moors from their last possessions in the 
counties of Aragon and Sobrarbe. His son, Sancho 
Ramirez (1063-1094), joined Alfonso VI. in an attack 
on Navarre which resulted in the partition of that 
state between the two kings, and commenced a war 
against the emir of Saragossa which ended, under his 
successors Pedro (1094-1104) and Alfonso I. (1104- 
1136), in the conquest of Huesca and Saragossa. The 
latter town became henceforth the recognized capital 


|of Aragon. 


This period is also important in another aspect. 


Hitherto the Christian kingdoms of Spain 
‘Alf was murdered in his bath (1017), but his sup-. 


had been naturally isolated from the rest Relations 
‘of Europe. But the papacy, under the Rome. 


guiding hand of Hildebrand (Gregory VIL.) 
was now making his ecclesiastical supremacy a reality, 
and was not likely to tolerate independence even in 
the most distant members of the church. Aragon, 
which lay nearest to the other states of Western 
Christendom, made little difficulty about complying 
with the papal demands. Ramiro not only agreed to 
adopt the Roman ritual in his kingdom, but even sent 
tribute to Alexander IT. Castile, lying farther dis- 
tant, was more inclined to resent dictation. At a 
council at Burgos (1077) it was formally decided to 
But Alfonso VI. realized 
the danger of isolating his state from the rest of 
Europe, and of his own accord conceded the demands 
of Gregory VII. From this time Christian Spain 
was directly connected with Rome, and became the 
most faithful, if not the most servile, of Roman 
Catholic countries. 

The Christian victories of the 11th century seemed 
likely at one time to annihilate the Mo- 
hammedan power in-Spain. From this A!moravid 


fate, however, it was saved, not by any iy epein 
internal strength, but by the arrival of as- —_ (1069-91). 


sistance from Africa. The emir of Seville 

Al-Mo‘tamid, the most powerful of the Moslem 
princes, watched with profound misgiving the progress 
of the Castilian arms. When Toledo fell before 
Alfonso VI. he determined to appeal to Yiisuf b. 


| TAshufin, the king of the Almoravids,—a confederation 
of Berber sectaries that had recently established a vast 


empire reaching from the Senegal to Algiers. Yuisuf, 
who had established his capital at Morocco in 1069, 
was at this time eighty years of age, but he did not 
hesitate to accept the prospect of a new field of con- 
quest and adventure. In 1086 he sailed from Ceuta 
to Algesiras, the cession of which he had demanded as 
the price of his aid, and was at once joined by the 
forces of the emirs of Andalusia. Alfonso VI. has- 
tened to obtain assistance from the king of Aragon 
and the count of Barcelona, and with a larger force 
than had ever before been assembled in the Christian 
cause he met the Moors in the battle of Zallaka 
(Sacralias), a few miles from Badajoz (October, 1086). 
After an obstinate struggle bres declared for the 
infidels, and Alfonso had great difficulty in escaping 
with his life. Luckily for the Castilians, Yuisuf was 
recalled to Africa by the death of his eldest son, whom 
he had left at Ceuta, and his victory, which might 
have been as decisive as that of Tarik, was not fol- 


lowed up. Alfonso even ventured to resume his 
aggressions, and laid mere the important of 


urciaand Almeria. Mo‘tamid, seeing that 
ger was as great as ever, proceeded to ‘Avion i 
in order to urge the return of Yusuf. The 
prince, on whom the attractions of An 


5 a , ‘al 


11TH TO 13TH CENTURY. | 


SPAIN. 


331 


made a profound impression, crossed again to Algesi- | 1158, that of St. James of Compostella in 1175, and 


ras (1090), and this time the predictions of the princes 
who had foreseen the risk of calling in so powerful an 
ally were fully verified. Postponing the task of 
resisting Alfonso, Yuisuf set to work to make himself 
master of Andalusia. Mo‘tamid himself had to fly 
from his territories, after a futile appeal for aid to the 
king of Castile. Captured by the Africans, the emir 


the order of Alcantara in 1176. The kingdom of Por- 
tugal, which hsd risen with great rapidity in the 12th 
century, had a no less distinguished order, that of 
Evora. These military priests, debarred by their 
profession from the ordinary interests of humanity, 
gave a firmness and consistency to the Christian cause 
which had too often been sacrificed to the dynastic 


of Seville was condemned to end his life in close im- | quarrels of the temporal princes. 


prisonment. In the course of a few years the whole 
of Moslem Spain was reunited under the king of Mo- 
roeco, and the death of the Cid in 1099 enabled the 
Moors to recover Valencia, which he had taken in 
1094. This was the last event of the reign of Ytisuf, 


The empire of the Almoravids, like so many of its 
redecessors, had soon begun to fallto pieces. 
t was too large and unwieldy for perma- 

nence. Its real centre was at Morocco, and 
the attention of the caliphs was absorbed in 


Struggles of 
Almoravids 
and Almo- 
hades. 


who in 1103 handed over the government to his son the affairs of Africa, while the extortion 
Ali and returned to Africa, where he died three years | and misgovernment of their viceroys excited discontent 


later at the ripe age of a hundred years. 


among the Mohammedans of Spain. This state of 


Alfonso VI. of Castile had raised his kingdom to | things gave a great advantage to Alfonso VIL. of Cas- 


Spas Vi. 
of Castile. . 

Spain.” 
later years. 


such pre-eminence in the Peninsula that he | tile, who revived the title of emperor of Spain, allied 
had assumed the title of ‘‘emperor of himself with Raymond Berengar of Barcelona and 
But a great disaster clouded his| Aragon, and sought to emulate the achievements of 
In 1108 his only son Sancho perished) his grandfather. 


For the second time the Moorish 


with the flower of the Castilian chivalry on the fatal) power in Spain was only saved from dissolution 


field of Ucles, and most of Alfonso’s conquests passed 
into the hands of the victorious ‘Ali. In 1109 the 
emperor died, leaving the succession to his daughter 

Urraca, the widow of Count Raymond of 
Temporary Burgundy. In order to secure the unity of 


; f eS é 
Castileand the Christian kingdoms, Urraca was mar- 
Aragon, ried to Alfonso I. of Aragon (1104-1134); 


who imitated his father-in-law in assuming 

the imperial title. But the marriage failed to produce 
the desired result. Urraca induced the Castilian 
nobles to revolt against the Aragonese rule and to set 
up Alfonso VIL., her son by her first marriage. A 
civil war ensued, which was only ended in 1127 by the 
separation of the kingdoms. Alfonso I. retained 
Aragon and Navarre, while Castile, with Leon and 

| Galicia, passed to Alfonso VII. Alfonso of Aragon 


renewed the war against the Moors which he had so 
gloriously begun by the capture of Tudela and Sara- 
posse, but in 1134 he was completely defeated in the 
ttle of Fraga, a disaster which hastened his death. 
As he had no children, he bequeathed his territories 
to the great crusading order of the Templars. The 
Aragonese, however, refused to recognize this testa- 
ment, and gave the crown to his brother, Ramiro II. 
(1134-1137), who was brought out of a monastery to 
continue the dynasty. Ramiro fulfilled his duties by 
marrying a sister of the duke of Aquitaine, who bore 
him a daughter, Petronilla. At the age of two the 
child was betrothed to Raymond Berengar IV. of 
Barcelona, and Ramiro, leaving the administration of 
the kingdom to his son-in-law, hastened to return to 
his cloister. Thus a permanent union was effected 
- between Aragon and Catalonia, both of which passed 
jn 1162 to Petronilla’s son, Alfonso IL. But, if Cata- 
lonia was gained, another province, Navarre, was lost. 
‘The Navarrese had long desired to recover their inde- 
a pendence, and on the death of Alfonso I. 
Navarre in- they refused to acknowledge Ramiro, and 
dependent. ¢hose a ruler of their own, Garcia Ramirez. 
Ramiro, who needed Garcia's generalship 
nst a threatened attack from Castile, recognized 
, first as a vassal of Aragon and afterwards as an 
ependent king. ‘Thus Navarre regained its place 
ong the ketone of Spain, though it never enjoyed 
old importance. 
The main interest of Spanish history in the 13th 
century centres round the war against the 
Moors, which was beginning to attract the 
interest and assistance of the other European 
Tt was the age of the great crusades, and 
ndom was absorbed in the sre against the 
Jel, both in the East and West. Spain, like Pal- 
s, had its crusading orders, which vied with the 
emplars and Hospitallers both in wealth and military 
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. The order of Calatrava was founded in | (July 16, 1212). 


by the arrival of reinforcements from Africa. As 
happened so often in Mussulman history, a movement 
which began with religious reform ended with the 
formation of an empire. Mohammed b. ‘Abdallah, 
an Arab from Mount Atlas, gave himself out as the 
expected Mahdf, and formed a sect known as the Al- 
mohades (Unitarians). His disciple, ‘Abd al-Mu’min, 
was chosen as his successor, aaa soon overthrew the 
power of the Almoravids. Tshufin, ‘Ali’s son, made 
a vigorous but ineffectual resistance, and the conqueror 
crossed the sea to complete his work by the reduction 
of Spain (1146). The success of ‘Abd al-Mu’min, if 
less rapid than that of Yvisuf, was quite as complete. 
The Almoravids appealed to the Christians, and_both 
Castile and Aragon came to their aid. Alfonso VIL., 
with the help of the Genoese and Pisan fleets, besieged 
and took Almeria, while Raymond Berengar captured 
Tortosa. But these successes were only temporary. 
In ten years the Almoravids had been driven from the 
mainland, and only a small remnant found refuge in 
the Balearic Islands. Almeria was again wrested from 
the Castilians, and in 1157 Alfonso VIL. died, the 


last of the series of ‘‘emperors of Spain.’’ His terri- 
tories were divided between his two sons, 

the elder, Sancho, succeeding to Castile, peer 
while Leon went to his brother Ferdinand. gua Leon, 


The quarrels which resulted from this par- 
tition would probably have been fatal to the Christian 
cause but for the exertions of the great knightly 
orders. ‘The successors of ‘Abd al-Mu’min (d. 1163), 
Yiisuf and Ya'kuib Almansér, continued to advance 
the power of the Almohades, and the latter inflicted a 
crushing defeat at Alarcos (1195) upon Alfonso VITT. 
of Castile, who had succeeded his father Sancho in 
1158. Castile was at this time distracted by the feuds 
of the great families of Lara and Castro, and the count 
of Castro, who had been worsted by his rival, rendered 
conspicuous service to the infidels in the battle. Even 
Sancho of Navarre, out of jealousy of the rival kings, 
concluded an alliance with the Almohades. 

Luckily for the Christians Ya‘kiub, the most formi- 
dable opponent they had had to face since the 
ereat Almansér, died in 1199, and his death Se eytt vat 
was followed by a rising of the Almoravids hates 
which took five years to suppress. Mean- 
while successful efforts had been made by the pope 
and clergy to arrange the differences among the 
Christian states, and a confederation was formed 
tween the five kings of Castile, Aragon, Leon, Nav- 
arre, and Portugal. When Ya‘kiib’s successor Mo- 
hammed al-Nasir, had succeeded in restoring order in 
Andalusia and prepared to march against the Chris- 
tians, he was confronted by the allies in the famous 
battle of Las Navas de Tolosa, in the Sierra Morena 
After an obstinate struggle the 
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Christians gained a decisive victory, and their success 
decided the fate of Spain. The religious impulse 
which had constituted the original strength of the 
Almohades had come to an end; they were regarded as 
infidels by the orthodox Moslems, and their first failure 
necessarily led to their downfall. The cruelties with 
which they sought to repress the rising discontent only 
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excited popular feeling against them, and when Al- | 


Motawakkil, a descendant of the family of [bn Hid 
which had once ruled in Saragossa, raised the standard 
of revolt in Andalusia, the bulk of the population 


joined him, and Al-Ma’miin, the last of the Almo- | 


hades who held any power in Spain, fled to Africa in 
1232. The chief result of their rule was to depress 
the Arab element in the Mussulman population of 
Spain. Hitherto the Arabs, though numerically in a 
minority, had retained the preponderance due to their 
original prestige. Henceforth the infidels of Spain 
can only be considered and spoken of as Moors. 

After the fall of the Almohades the triumphs of the 


Christian arms were rapid and decisive. The | 


conte on Separation of Castile and Leon, which had 
reunited, been productive of so much disaster, was 


finally terminated in 1230 by the accession 

of Ferdinand III., the son of Alfonso LX. of Leon 
and Berengaria of Castile. The province of Estre- 
madura had been annexed to Leon by Alfonso IX., 
and now formed part of the united kingdom which 
under Ferdinand III. rapidly extended itself south- 
wards. In 1233 the Castilian army won a great 
victory over the Moors under Al-Motawakkil, and 
three years later Ferdinand himself captured Cordova, 
so long the capital of the Mohammedan rulers and one 
of the most wealthy and beautiful cities of Europe. In 
1237 Al-Motawakkil was assassinated, and with him 
perished the last semblance of Moorish unity. The 
numerous emirs became independent rulers, and the 
most powerful of them, Mohammed Ibn al-Ahmar of 
Granada, became a tributary of Castile and ceded the 
strong town of Jaen (1246).. In 1248 Seville, the 
second of the Mohammedan cities, submitted to Fer- 
dinand, who within a few years annexed Xerez de la 
Frontera, Medina Sidonia, and Cadiz. By these ac- 
quisitions the frontier of Castile was extended to the 
southern coast before Ferdinand III.’s death in 1252. 
A considerable number of Moors submitted to the 
rule of Castile, but the Christians had become intolerant 
during the long war, and most of the conquered popula- 
tion sought a new home either in rem or in Africa. 
Meanwhile Aragon had taken a no less important 
part in the struggle. Pedro I. (1196-1213), 


Successes 


of Aragon, the successor of Alfonso II., had excited 
the discontent of his subjects, ve a 
., an 


an coronation from Pope Innocent 
partly by his excessive taxation. The ‘“‘union’’ of 
nobles and towns compelled the king to diminish his 
exactions. Pedro took part in the battle of Navas 
de Tolosa, but his attention was diverted from Spanish 
affairs by his relationship with Raymond of Toulouse, 
which involved him in the Albigensian crusade, where 
he met his death. His son James I. (1213-1276), 
however, resumed the war against the infidels, 
and won in it the title of ‘The Conqueror.’ 
With the help of his Catalonian subjects, at that 
time perhaps the most accomplished sailors in 


the world, he conquered the Balearic Islands (1229-_ 


1233), which had long been a stronghold of the 
Moslem and a centre for piratical attacks upon the 
Christian states. Still more important was his reduc- 
tion of Valencia (1238), which had once before been 
conquered by Ruy Diaz. 

reat king was the conquest of the province of Murcia 

1266), the last of the Moorish territories in Spain ex- 
cept Granada. Murcia, though reduced by Aragon, 
was handed over to Castile. By the acquisition of 
Algarve Portugal had already acquired frontiers 
which correspond roughly to those which it has at the 
present day. 


The last achievement of the | 
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From the latter half of the 13th century the crusading 
energy of the Spaniards came to a sudden 
standstill, and the Moors were allowed to sige 
retain possession of Granada for more — ermsarde 
than two centuries. The causes of this ab- 
rupt termination of the war before it had reached 
what seemed to be its natural and legitimate end have 
often been discussed. In the first place Castile was 
henceforth the only state which was direetly interested 
in the war. By the acquisition of Seville and Murcia 
it had separated Granada both from Portugal and Ara- 
gon, neither of which states had henceforth any con- 
terminous frontier with the Moors. The state of 
Granada, though small when compared with Castile,was 
by nature easily defensible, as was made amply apparent 
in the last campaigns under Ferdinand and Tarbell. 
The attention of Castile was often distracted by foreign 
interests or by internal dissensions. Again, the Moors 
were more concentrated and homogeneous in Granada 
than they had been when their rule was more exten- 
sive. The large subject population, many of whom 
were Christians or renegades, had been a great source 


/of weakness, and this no longer existed. They, like 


their opponents, had given up the tolerance that had 
once distinguished them, and hardly any but true Mo- 
hammedans can have remained in Granada. . Some- 
thing, too, must be attributed to the wily policy and 
well-timed submission of Mohammed Ibn al-Ahmar, 
who even gave assistance to Ferdinand IIL. against the 
other Moorish emirs. 

With the termination of the crusade Spanish history 
loses what little unity it had possessed for 
the last two centuries, and it becomes neces- 
sary to follow the fortunes of each state sepa- 
rately. Into the history of Granada it is as impossible 
asit would be tedious to enter within the limits of 
this article. It is a long record of revolution and civil 
war, in which nothing above the most petty personal 
interests are concerned. There is no change of dynasty, 
but one perpetual struggle between members of the 
same family. It would not be easy to enumerate even 
the names of the successive rulers, many of whom 
were several times deposed and restored to power. 
Even during the final struggle, when the existence of 
the kingdom was at stake and the one hope of resist- 
ance lay in unity, the national cause was sacrificed to the 
jealous rivalry of three claimants of the throne. The 
history of Castile and Aragon, on the other hand, as- 
sumes a new character and interest when the attention 
of kings and people ceased to be absorbed in the over- 
whelming excitement of a great religious war. 

The constitution of Castile traced its origin back to 
the institutions of the Visigoths, which had 
been carried by the original refugees into 
the mountains of Asturias, but it had been 
profoundly modified by the circumstances 
under which the kingdom had risen to greatness. The 
war with the infidel, while it had given strength and 
unity to the monarchy, had at the same time com- 
pelled the granting of considerable inde- 
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yendence to the nobles and the great towns. Boe sega 
he religious character of the war had en- “kingdom. 


abled the clergy to retain greater powers 

than they possessed in any other Kuropean country, 
though they had lost that omnipotence which they 
had enjoyed under the Visigoths. Their councils and 
synods, which had once formed the sole constitutional 
machinery of the country, had been superseded by 
the secular assembly of the cortes. The early history 
of the cortes is wrapped in great obscurity, but its 
main outlines are fairly discernible. Originally a meet- 
ing of the great nobles and royal household, it had 
attained the position of a national assembly in 1162 
when the deputies of the chief towns were | | 
to membership. Its fale and procedure 
gradually, and naturally varied according to 
acter of the different kings. Its first ions ¥ 
the approval of legislation and the granting of extra- 
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ordinary taxation, though it is difficult to say when its 
sanction of such measures was regarded as essential. 
The assembly consisted of the three estates—clergy, 
nobles, and citizens—who deliberated sometimes sepa- 
rately and sometimes together. Representation existed 
only in the case of the third estate, whose members 
were elected at first by all free citizens, and afterwards 
by the municipal magistrates. The number of cities 
which sent deputies varied very much at different 
times. As to what constituted the right of attendance 
in the case of the nobles and clergy there is great ob- 
seurity, but it probably depended partly upon tenancy- 
in-chief, and partly upon royal summons. As both 
classes were exempt from taxation, their functions 
were less important than those of the third estate, 
and on more than one occasion we find meetings of 
the cortes in which the upper orders took no part. 
The weakness of the assembly, as contrasted with the 


English parliament, lay mainly in the absence of any | 


class like the knights of the shire to form a link between 
the burgesses and the great nobles. In early times, 
probably the most effective check upon the royal 


power lay in the independent privileges claimed and 
! { Their tenants were 
bound to feudal service ; and the right of private war | 


exercised by the chief feudatories. 


made them petty sovereigns on their own estates. The 
long feud of the families of Castro and Lara is only 
a notable example of the difficulties which the central 
power had to contend with. 
their privileges, both nobles and towns claimed the 


right of forming an armed union or hermandad, which | 
resembled the right of ‘‘ confederation ’’ exercised in | 


later times by the nobles of Poland. The ordinary 
administration, except when war was going on, was 
loeal rather than central. The nobles had judicial 
powers within their domains, though it appears that 
these were granted by the crown rather than de- 
rived from their territorial position. The bishops and 
higher clergy administered ecclesiastical jurisdiction 
as in other countries, and at the same time exercised 
the same powers as the secular lords over the large 
_ estates which the 
of benefactors ha 


| 


conferred upon them. ‘The con- 
nection with Rome, though established in the 11th 
century, had not become very close before the middle 
of the 12th century ; the appointment to most of the 
-benefices was in the hands of the crown, and the 
ehureh of Castile was more independent even than 
that of England. In the cities and great towns, most 
of which included a considerable extent of adjacent 
territory, the administration both of justice and of 
loeal affairs was in the hands of elected corporations, 
which had received grants of liberties at the time when 
they had served as important outposts against the 
attacks of the infidel. In theory, probably, there ex- 
isted in all cases a right of peciab e the crown, but 
this was a right which, in the nature of things, was 
rarely exercised. The attempt of subsequent kings 


sted as an encroachment upon traditional liberties. 
iven the taxes, though granted by a central assembly, 
r and collected by the local officials, and 
alous care was taken to secure that they should only 
pplied to the purpose for which the grant had been 


'erdinand ITT., ‘‘ The Saint,’’ was succeeded in 1252 

by his son, Alfonso X., ‘‘The Wise.”’ The 

S new king 
~’ father, and the only territorial acquisition 
of his reign, the province of Murcia, was won for 
l the arms of Aragon. On_the other hand, 
as a great student and patron both of literature 
cience, especially of astronomy. He invited to 
urt the most distinguished scholars, not only in 
n but also in Arabic lore, and he raised the 
ity of Salamanca to rank with the great schools 
and Oxford. He also turned his attention 
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For the protection of | 


iety or superstition of generations | 


to control or supersede the local administration of jus- 
e by the appointment of corregidores was always. 


ee up the military policy of his | 
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| to legislation, and his code, the Siete Partidas, is one 
of the great legislative monuments of an age which 
|produced the Mtublissements of St. Louis and the 
| great statutes of Edward I. Compiled under the in- 
fluence of the civil and canon laws, the Siete Partidus 
was in some respects disadvantageous, especially as 
admitting papal encroachments upon the ecclesiastical 
en of the crown. Though drawn up under Alfonso 
| X., it did not finally supersede the ancient fveros until 
| 1348, when it was formally approved by the cortes. 
But Alfonzo’s reign, though distinguished in the his- 
| tory of literature and law, was not on the whole a 
/ prosperous period for Castile, and it was to a great 
extent his fault that the opportunity of driving the 
Moors from the Peninsula was allowed to slip. On the 
fall of the Hohenstaufen he came forward as a can- 
|didate for the imperial dignity, and through the 
period known as the ‘‘great interregnum’’ he and 
Richard of Cornwall, chosen by rival parties among 
the electors, bore the empty title of king of the Ro- 
mans. The expense of bribing the electors and of 
maintaining a magnificent court involved Alfonso in 
ecuniary difficulties and compelled him to alienate 
1is subjects by imposing heavy taxes and by debasing 
the coinage. But the hardships inflicted on the coun- 
try by the king’s futile ambition were as nothing com- 
pared with those which arose from a disputed succes- 
sion to the crown. By the old custom of Castile near- 
ness of blood gave a superior claim to priority of de- 
scent, so that the second son of a king would be pre- 
ferred to the children of the eldest son. The Siete Par- 
tidas recognized the more modern rule of succession ; 
but as that code had not yet been accepted by the cor- 
_ tes, its ruling had no binding force. The question arose 
in 1275, when Alfonso’s eldest son, Ferdinand de la 
Cerda, perishedin a campaign against the Moors, 
leaving two sons, Ferdinand and Alfonso. The king’s 
second son, Sancho, was at once declared heir to the 
crown, but the widow, Blanche, announced her inten- 
tion to uphold the rights of her children, and she re- 
ceived support both from Pedro III. of Aragon and 
from her brother, Philip III. of France. A long war 
followed, which was further complicated when Alfonso 
X., having quarrelled with his son, proposed a par- 
tition between the rival claimants. So far did the 
dispute go that the Moors, instead of being attacked 
in Granada, were called upon to give their assistance 
to the factions among their enemies. 

The result of these internal quarrels was to increase 
the already excessive power of the noble families, and 
this was productive of further disturbances in the reign 
of Sancho IV. (1284-1295). The family of 
Castro seems to have sunk into comparative Sancho IV, 
insignificance, but the Laras had found a 
new rival in the house of Haro. The whole state was 
divided by their feuds, and the king found himself de- 
graded from the position of arbiter to that ofa partisan. 
The condition of affairs became even worse when the 
death of Sancho gave the crown to his infant son Fer- 
dinand TV. (1295-1312). In anearly stage 
of society a minority is always an evil, and Ferdinand 
Castile at this period had more than a fair IV. 
share of such misfortunes. The crown was 
contested, not only by the late king’s brother John, 
but also by Alfonso de la Cerda, who returned from 
France to maintain a claim which had already been 
negatived by the accession of Sancho. The king of 
Aragon supported Alfonso, while the rulers of Portugal 
and Granada mixed themselves up in the quarrel to 
obtain advantages for themselves. The regency had 
been bequeathed by Sancho to his widow, Maria de 
Molina, but her marriage had been declared uncanonical 
by the pope, so that a slur was cast upon the legitimacy 
of her son. Nothing but the great skill and capacity 
displayed by the regent could have secured victory under 
' such discouraging circumstances. By mingled submis- _ 
sion and defiance she disarmed one opponent after 
‘another, induced the pope to ratify her marriage, and 


334 


finally succeeded in transferring the government to her 
son on his coming of age. Ferdinand’s harshness pro- 
voked a renewal of the conflict; but ultimately the 
treaty of Camillo (1305) put an end to the struggle, 
and compensated the princes of La Cerda with lavish 
cessions of territory. Alfonso preferred to remain an 
exile rather than to abandon his claims, but his son 
accepted the profferred conditions and became the 
founder of the great house of Medina Sidonia. But 
the treaty made little difference to the country. Dis- 
order and civil war had become a chronic disease in 
Castile and Ferdinand IV. was himself too deeply im- 
bued with the spirit of the age to maintain peace with 
a strong hand. The story that is told about his death 
illustrates his character. In spite of a solemn promise 
made twice during his reign that every accused person 
should have a fair trial, he ordered two brothers of the 
name of Carvajal to be put to death without the pre- 
tence of judicial forms. ‘They summoned him to ap- 
pear before the supreme tribunal within thirty days, 
and on one morning within that period he was found 
dead in his bed. The cause of his death was never 
ascertained, but the people regarded the event as a 
judgment, and he has received from this story the name 
of **The Summoned” (El Emplazado). 
Ferdinand LV.’s death was followed by another and 
still longer minority, as his son, Alfonso XI. (1312- 
1350), was only two years old at the time. 
Alfonso XI. The regency was claimed by the late king's 
brother Don Pedro and by his uncle Don 
John, and from this dispute arose a civil war fiercer 
and more destructive than any of its predecessors. 
The central authority ceased to exist ; both nobles and 
towns had to protect themselves as best they could ; 
the royal domains were seized upon by rapacious neigh- 
bors, and the person of the young king was only saved 
by his being concealed in the cathedral of Avila. At 
last the mediation of the pope and of Maria de Molina 
brought about a compromise, and the administration 
was divided between the two regents,—Pedro taking 
the southeastern and John the northwestern provinces 
(1315). But a fewyears later they were both killed in 
a joint campaign against the emir of Granada, and the 
disorders broke out with worse violence than ever 
(1319). Four ‘‘infants,’’ as the members of the royal 
family were called, contended for the government, an 
the assumption of power by the king himself at the 
age of fifteen failed to put a stop to their feuds. The 
character of Alfonso XI. was as harsh and brutal as 
was to be expected in a man who had been educated in 
such troubled times. He invited his cousin, a younger 
Don John, to a banquet in the royal palace, and treach- 
erously murdered him. His treatment of his first wife, 
whom he divorced in order to marry a daughter of the 
king of Portugal, provoked her father, Don John 
Emanuel, a nephew of Alfonso X., to head a rising 
which took years to suppress. The Portuguese princess 
was also repudiated by her husband, who had been in- 
spired with a passion for the beautiful Eleanor de 
Guzman, and the forces of Portugal were added to those 
of the Castilian rebels. After a long struggle (1335- 
1337) Alfonso XI. succeeded in reducing his opponents 
to submission, while he conciliated Alfonso [V. of 
Portugal by restoring his daughter to her position as 
queen. The restoration of unity was extremely oppor- 
tune, as Spain was threatened at this moment by a new 
invasion from Africa. Abu’l Hakam, the head of the 
Merinids and emir of Fez, crossed over to Gibraltar 
with a huge army in 1339, and was acknowledged as 
suzerain by the ruler of Granada. Assistance was ob- 
tained both from Aragon and Portugal, and in 1340 
Alfonso XI. marched to the relief of Tarifa, which 
was besieged by the Moors. On the banks of the 
Salado the Christians won a great victory, which de- 
stroyed the last chance of a revival of the Moham- 
medan power in Spain. Abu’l Hakam fled to Africa, 
and in 1344 Alfonso concluded a glorious war by the 
reduction of Algesiras. In the hope of cutting off 
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|all connection between Granada and Africa, Alfonso 
laid siege to Gibraltar in 1350, but before he could 
accomplish his design he was carried off by the Black 
Death. His victories over the infidel have led the 
Spanish historians to gloss over the acts of cruelty and 
treachery which have left an ineffaceable stain upon 
his character. His reign, troubled as it was, consti- 
tutes an important epoch in the history of Castilian 
liberties. In 1328 he issued two laws which formed 
the firmest basis of the powers of the cortes. He 
recognized the right of that assembly to be consulted 
in all important matters of state, and he solemnly 
pledged himself and his suecessors not to impose any 
new tax without its approval and consent. These con- 
cessions were to some extent counterbalanced by his 
restriction of the right of electing deputies to the reg?- 
dores or magistrates of each city. This narrowing of 
the franchise was a great blow to the popular rights, 
and it gave the crown facilities for tampering with the 
elections which were frequently abused in later days. 
But at the time the municipal magistrates enjoyed con- 
siderable independence, and for several generations the 
cortes showed no signs of subservience. In fact Al- 
fonso’s position made him dependent upon the sup- 
port of the citizens against the great lords, so that he 
was not likely to aim at diminishing the power of the 
former class. Another important event of the reign 
was the granting by the cortes, for the expenses of the . 
Moorish war, of the alcavala, a tax of a twentieth upon 
every sale of real or personal property. This tax, one 
of the most ruinous that can be conceived, illustrates 
the want of economical insight in the 14th century, 
and was destined in later times to seriously impede the 
' industrial and commercial development of Spain. 

The atrocities of Alfonso XI.’s reign sink into in- 
significance when compared with those com- Pedro I 
mitted by his son and successor, Pedro IL. aa 
(1350-1369). The story of the latter’s rule is mainly 
derived from the narrative of his avowed enemies, but 
there is no reason to doubt the substantial accuracy of 
the charges which have given him the name of ‘‘ The 
Cruel.’’ Some of his actions may perhaps be attrib- 
uted to a politic desire to destroy the ascendency of the 
great nobles, whom the princes of the royal house had 
often headed against the crown; but most of them can 


d|only be explained by a thirst for bloodshed which 


almost amounted to mania. He ascended the throne 
at the age of sixteen, and was at once urged by his 
mother Maria of Portugal to avenge the wrongs which 
she had endured at the hands of her rival, Eleanor de 
Guzman. The unfortunate Eleanor was strangled in 

rison, and her sons could only secure safety by flight. 

he eldest, Henry of Trastamara, found a refuge first 
in Portugal and afterwards in France. A wife was 


now found for the young ef Blanche, daughter of 
the duke of Bourbon, in the hope of strengthening his 
throne by a French alliance. But Pedro had formed a 
connection with Maria de Padilla; and, when he was 
at last induced to go through the marriage ceremony 
with Blanche, he quitted her immediately to return to 
his mistress, whose brothers he advanced to the chief 
offices of state. A conspiracy of nobles, headed by 
Alfonso of Albuquerque, lately the king’s favorite, was 
suppressed with ruthless severity. Pedro now con- 
cluded a second marriage with Juana de Castro, 
although Blanche was still lia but he again re- 
turned to Maria de Padilla. nother conspiracy, 
backed up by the pope and the French king, was more 
successful. After standing a long siege in Tordesillas, 
Pedro was compelled to concede the demands of the 
coalition and to acknowledge Blanche as his lawful 
ueen. But his submission was only feigned. Seizing 
the opportunity of a hunting-party te escape fron 
imprisonment in which he was kon at Toro, he re 
a mercenary army round him and took terri 
ance upon his opponents (1355-56). FE 
Dredtandaes who had joined in the rising, escape 
'France, where he took part in the war agains 
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English. It would be wearisome to catalogue the long 
list of cruelties, beginning with the murder of the un- 
fortunate Blanche of Bourbon, of which Pedro was 
guilty during the next ten years. It seems almost in- 


credible that such a monster should have been allowed | 
to reign in a country which had already shown so much | 


independence as Castile. But several causes combined 
to secure him against deposition. 

was upon the nobles ka 

with such severity, while to the citizen class he was on 
the whole a lenient ruler. 


endeavored to secure the succession to his own children, 
In 1362 he solemnly swore that he had been lawfully 
married to Maria de Padilla, and his four children by 
her were recognized as heirs to the crown. His son 
Alfonso, however, died in the same year, and only two 
daughters, Constance and Isabella, survived their 
father. Another point in Pedro’s favor was the out- 
break in 1356 of a war with Aragon, which lasted 
almost without intermission for the rest of the reign, 
and in the course of which the Aragonese king was 
joined by Henry of Trastamara. Much as the Cas- 
tilian nobles hated Pedro, they hated Aragon still more, 
and they were unwilling to accept a king who might 
seem to be forced upon them by the neighboring king- 
dom. This war was in a way harmful to the interests 
of both kings. They were both eager to depress the 
owerful nobles in their territories, but their continued 
hostilities only enabled these nobles to extend their 
power. On more than one occasion this community 
of interest was on the verge of leading to an agreement 
which would probably have excluded the house of 
Trastamara forever from Castile, but each time na- 
tional and personal enmity combined to revive the 
quarrel. Though Castile was larger and possessed of 
more resources than its rival, the presence of a large 
number of Castilian exiles in Aragon made the combat 
fairly even. But in 1365 Henry of Trastamara ob- 
tained new and more formidable auxiliaries. Charles 
V. of France, who was now beginning to reorganize 
that country after the English wars, was only too glad 
to allow the disorderly bodies of disbanded soldiers to 
seek employment in Spain under the leadership of 
Boxed. du Guesclin. To these formidable enemies 
Pedro did not venture to offer resistance and fled to 
Bayonne, while his half-brother Henry was everywhere 
acknowledged as king (1366). But Pedro succeeded 
in convincing the Black Prince of the justice of his 
cause and of the impolicy of allowing the French king 
to gain overwhelming influence in the Peninsula. Be- 
fore the end of the year Edward’s army had crossed 
the Pyrenees, a number of English mercenaries in Du 
Guesclin’s service deserted to the banner of their old 
leader, and in April, 1367, was fought the great battle 
of Najera or Navarrete, near Logroiio. Du Guesclin 
was taken prisoner; Henry of Trastamara fled to 
France ; < § Pedro was restored to his throne. But 
the Castilian king had learnt no wisdom from ad- 
versity. His barbarity disgusted his allies, who were 
further alienated by his failure to furnish his promised 
supplies. The fever had already begun to decimate 
his troops and to weaken his own health when the 
Black Prince quitted Castile. His departure gave 
another opportunity to Henry of Trastamara, who had 
obtained h reinforcements from Charles V. In 
1369 the battle of Montiel was decided in Henry’s 
favor. Pedro was taken prisoner, and was killed in a 
_ personal struggle with his rival, into whose tent he was 
aught. His two surviving daughters had been left 
as hostages at Bordeaux, and were married to two 
brothers of the Black Prince,—John of Gaunt, and 
Imund Langley, duke of York. 
Henry IL. (1369-1379) was of illegitimate birth, and 
te his marriage with the heiress of the La 
entry“ Gerdas was hardly sufficient to remove all 
doubts as to his claim to the suecession. But within 
1is kingdom he met with little opposition. The Cas- 
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In the first place, it | 
the Jews that his hand fell | 


i This explains why it was | 
that the cortes made little or no opposition when he | 


tilians were glad to settle down under an orderly gov- 
ernment after the late reign, and the few malcontents 
exiled themselves to join the foreign claimants of the 
throne. The most important of these was Pedro LI. 
of Portugal, whose grandmother belonged to the le- 
gitimate line of Castile, and John of Gaunt, who came 
to Spain to vindicate the rights of his wife Constance. 
Pedro I. proved for a time a formidable enemy. He 
allied himself with the Moors, who seized the oppor- 
tunity to recover Algesiras, and with the king of 
Aragon, who annexed the border districts of Castile. 
But Pedro was an incapable warrior, and soon aban- 
doned his own claim to obtain the English support by 
acknowledging John of Gaunt. But this enabled 
Henry to renew his alliance with France, and with 
the help of French troops he invaded Portugal, be- 
sieged Lisbon, and compelled Pedro to make peace. 
Two years later a treaty was concluded with the king 
of Aragon, by which his conquests were restored. For 
the remainder of his reign Thiele throne 

was secure, and he left the kingdom in 
peace to his son John I. (1379-1390). The 
chief interest of the new reign centres round the rela- 
tions with Portugal. The first renewal of the war was 
the work of the Portuguese king Ferdinand, who again 
supported the English claims upon Castile. But the 
alliance with England was not popular in Portugal, and 


John I. 


\in 1383 a treaty was concluded, which, however, 


proved productive rather of evil than of good. Beatrix, 
the only daughter of Ferdinand, was married to the 
Castilian king; and it was agreed that her children, 
whether male or female, should succeed to the throne 
of Portugal. A few months later Ferdinand died. 
Beatrix was at once proclaimed queen, and her mother 
undertook the regency. But the idea of union with 
Castile, which would involve the subordination of the 
smaller kingdom, was intensely unpopular at Lisbon. 
A rising overthrew the authority of the queen-mother, 
and the administration was intrusted to John, a brother 
of the late king. John of Castile at once entered Por- 
tugal to enforce what he considered to be the rights of 
his wife. But his high-handed measures only added 
strength to the opposition, and made the new regent 
the leader of a national movement. In 1384 the 
Castilian forces laid siege to Lisbon, which held out 
with obstinate resolution for five months, when the 
besiegers retired. Exulting in their success, the Portu- 
guese determined to have nothing more to do with 
Beatrix ; and an assembly of the cortes gave the crown 
to the regent John. ‘he Castilian king now made a 
determined effort to ete his failing cause, but at 
the great battle of Aljubarrota (August, 1385) his 
army suffered a crushing defeat. It was now the turn 
of the Portuguese to take the aggressive, and the ar- 
rival of John of Gaunt dnabled them once more to 
take up his cause. It was only the aid of France and 
the dislike of the Castilians for the foreign-bred Con- 
stance and her husband that enabled John to make 
head against his numerous enemies. In 1387 he sue- 
ceeded in terminating the English part of the quarrel. 
His eldest son Henry, the first heir to the crown who 
received the title of prince of Asturias, was betrothed to 
Catherine, daughter of Constance, in whose favor John 
of Gaunt renounced all claims on behalf of his wife 


(1387). The war with Portugal now sunk into a 


chronic struggle on the frontier, but was still going on 
when John ii died in 1390. 

With the accession of Henry IIT. (1390-1406), a boy 
of eleven, Castile was again face to face 
with the difficulties of a minority, and these Henry III. 
were the more formidable on account of the 
absence of any prince of the blood-royal to assume the 
regency. By the will of the late king the administra- 
tion was intrusted to a council to be formed by joint 
representation of the three estates. But the composi- 
tion of this body was altered so as to give more power 
to the great nobles and prelates, and their quarrels 
soon involved the kingdom in the troubles of a civil 
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war, from which it had been comparatively free in the | ereign that ruled in Castile before the 17th century. 


last two reigns. Luckily for Castile, the young king, 
who assumed the government in 1393, showed himself 
to be a man of equal insight and resolution. 


cortes, he succeeded in taking efficient measures against 
the nobles. 
during his minority had to be restored, and all confed- 
erations among the barons were declared illegal and 
dissolved. ‘The discontent which these measures pro- 


voked was promptly suppressed before it could develop | 


into insurrection. At the same time the country en- 
joyed the blessings of external peace. Henry’s mar- 
riage with Catherine of Lancaster secured him against 
hostilities not only from England but also from Portu- 
gal, whose queen was Catherine’s sister. Unfor- 
tunately for the kingdom which he ruled with such 
wisdom and success, Henry III. died in 1406 at the 
age of twenty-seven, leaving an infant son to succeed 
nim, 

The minority of John II. was the most orderly 
period of his reign (1406-1454). The gov- 
ernment was wielded by the able hands of 
his uncle Ferdinand, to whom the Castilians 
would have given the crown if he had been willing to 
supplant his nephew. Even after his accession to the 
throne of Aragon in 1412 he continued to give his ad- 
vice to the queen-mother. The administration during 
these years was strong and orderly. The fortress of 
Antequera was taken from the Moors, and the Castilian 
nobles were kept in the same subjection as in the late 
reign. A new and disastrous period commenced in 
1417, when the death of his mother transferred the 
reins of government to John IL. at the age of fourteen. 
Averse to the cares of business and absorbed in per- 
sonal pleasures, the young king was only too ready to 
allow himself to be guided by any one who would take 
the responsibility of rule upon his own shoulders. 
Before many years had elapsed he had fallen com- 
pletely under the influence of Alvaro de Luna, grand- 
master of the order of St. James and constable of 
Castile. The minister, possessed of all the qualities 
which would have endowed a great monarch, set him- 
self to increase the royal power. Not only were the 
nobles depressed to a condition of impotence which 
they had never yet experienced, but steps were also 
taken to diminish the powers of the third estate. 
Many of the lesser towns in Castile, as in England at 
the same period, found that the right of representation 
involved pecuniary burdens which they were eager to 
get rid of, This made it easy for the minister to re- 
duce the number of towns sending deputies to the 
cortes to some seventeen or eighteen of the larger 
cities. This diminution of the third estate, though not 
resented, was an insidious blow at its real interests, 
and made it easy for Charles V. and his successor to 
reduce the cortes to impotence. The arbitrary govern- 
ment of John IL., which might have been endured if 
it had been really directed by the king himself, was 
intolerable to the nobles when it was known to be in- 
spired by his minister. The reign is filled by a series 
of conspiracies, in which the domestic malcontents 
found powerful allies in John IT.’s cousins, John and 
Henry of Aragon. But Alvaro de Luna was a warrior 
as well as a politician, and succeeded in foiling all 
direct attempts to effect his overthrow. His ultimate 
fall was due to the ingratitude of the king whom he 
had served too well. John’s second wife, abel of 
Portugal, disgusted at the small amount of influence 
which the minister allowed her to exercise, set herself 
to effect his overthrow. Once deprived of the royal 
favor, Alvaro de Luna had no further support to rest 
upon. The very absolutism which he Aanaele had 
built up was turned against him, and he was executed 
after a trial which was notoriously unfair. A year 
later John II. followed him to the grave, and the 


John II. 


crown passed to his son, Henry IV., the feeblest sov- | balleros or k 


All domain-lands which had been alienated | 


By | 
throwing himself boldly upon the support of the third | 
estate, and by giving them the predominance in the | 


His mind was as feeble as his body, an 

the contempt of his subjects has fixed upon 
him the title of ‘The Impotent.’’ is 
first favorite, the marquis of Villena, was supplanted, 
after Henry’s marriage with Joanna of Portugal, by 
Beltran de la Cueva, whom scandal declared to be the 
queen’s paramour. The birth of a daughter did 
nothing to check these rumors, and the unfortunate 
infanta was only known as ‘‘ la Beltraneja.’’ he gov- 


Henry IV. 


‘ernment was not exactly oppressive, but it failed to 


command respect, and personal jealousies and ill- 
feeling were sufficient to produce a revolt. The leaders 
were the marquis of Villena and Carillo, archbishop 
of Toledo, both of whom had objects of their own to 
serve. In 1465 the rebellion broke out, and its first 
act was the formal deposition of Henry at Avila, after 
an absurd ceremony in which the king was represented 
by a puppet. ‘The conspirators denounced the infanta 
Joanna as illegitimate, and offered the crown to Henry’s 
brother Alfonso. In the course of the civil war which 
followed, Alfonso died (1468), and his partisans at 
once put forward the claims of his sister Isabella. But 
the infanta, who already displayed a wisdom and 
moderation beyond her years, refused to be involved 
in hostilities with her elder brother, and she succeeded 
in arranging a treaty by which she was recognized as 
Henry IV.'s heiress. The king himself struggled hard 


to evade these conditions, and after his death in 1474 
Joanna’s cause was espoused by her uncle, 
Alfonso V. of Portugal. But Isabella sue- Isabella. 


ceeded in securing her accession to the 
throne, and her marriage with Ferdinand of Aragon, 
by paving the way for the union of the two kingdoms, 
begins a new period in which for the first time there is 
a real history of united Spain. 

The kingdom of Aragon which we left in the reign 
of James the Conqueror (1213-1276), con- 


a - , ARAGON 
sisted of the three provinces of Aragon, (1213-1479). 
Catalonia, and Valencia. Each province n- 


retained its own laws and institutions, and 
Valencia and Catalonia regarded with the keenest 
jealousy any attempt to govern them on the principles 
which prevailed in Aragon. The powers of the crown 
were far more limited than in the neighboring king- 
dom of Castile. The great nobles, or ricos hombres, 
formed a small and exclusive class, whose privileges 
made them almost the equals of the monarch. All 
conquests had to be divided between them, and the 
king was forbidden to confer a fief or honor upon any 
person outside their ranks. They Leone and ex- 
ercised the right of private war, and were entitled at 
will to renounce their allegiance to their sovereign. 
The smallness of their numbers made them much 
more united than the nobles of Castile, and propor- 
tionately more formidable. The difference een 
the two kingdoms was recognized by Ferdinand the 
Catholic orith his usual acuteness when he said that 
‘it was as difficult to divide the nobles of Aragon as 
it was to unite those of Castile.’’ But the privileges 
of the nobles, great as they were, were not the ouly 
check upon the royal power. Each province had its 
own cortes, which possessed from a very early date 
the right of granting taxes and approving legislation. 
In Valencia and Catalonia the cortes consisted, as in 
Castile, of the ordinary three estates; but in Cata- 
lonia, where a maritime life had inspired the inhabi- 
tants with a passionate love of om, the commons 
enjoyed a predominance which was hardly to be 
paralleled in any other country in the Middle Ages. 
The cortes of Aragon, which were more important, 
and whose history has been more carefully eluci 
consisted of four estates or arms (brazos). 
the great prelates and the ricos hombres, both of who 
had the right of appearing by proxy, there was a sepa- 
rate chamber of smaller landholders. This ce ; 

the infanzones, or lesser tenants-in-chief, and the ea- 
nights, who were tenants of the greater 
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barons but whose military rank gave them the right 
of personal attendance. The fourth chamber alone 
Was representative, and consisted of the deputies of 
the towns. ‘Their presence is first ection in 1133, 
thirty years before anything is heard of popular repre- 
sentation in Castile. Their numbers were naturally 
small, as the kingdom was of very limited extent, but 
it seems to have been early established that a town 
which had once sent deputies was permanently éntitled 
to the privilege, and this preserved them from having 
their rights tampered with by the crown as was done 
in Castile. Besides their legislative and taxative 
functions, the Aragonese cortes were also a supreme 
court of justice, and in this capacity were presided 
over by the justiciar, an official whose unique powers 


have attracted the attention of all writers on Spanish | 


history. In its origin the office had nothing very re- 
markable about it, and it is only the peculiar circum- 
stances of the kingdom which forced it into such 
prominence. The justiciar was not at first intrusted 
with any political functions, but the difficulty of ad- 
justing the relations between the king and the barons 
ed to his being called in as mediator. By the 14th 
century he had become almost the supreme arbiter in 
all constitutional questions. To him the people could 
appeal against any infraction of their liberties, while 
the king regarded him as his chief councillor and as 
the most efficient barrier against armed rebellion, 
which was the only alternative method of settling 
disputes between his subjects and himself. As the 
justiciar thus became the pivot of the constitution, 
it was of great importance to secure that he should 
exercise his functions with firmness and impartiality. 
As the ricos hombres were exempted from corporal 
punishment, he was always chosen from the lesser 
nobles or knights, and was made responsible to the 
cortes under penalty of death. The dignity of the 
office was enhanced by the character of its successive 
holders; and the medizeval history of Aragon abounds 
with instances of their fearless opposition to the crown 
and of their resolute resistance to despotism on the 
ove hand and to anarchy on the other. 

The glorious reign of James (I.) the Conqueror was 
disturbed towards its close by quarrels which arose 
from his scheme of partitioning his conquests among 
his children. The death, however, of his youngest 
and favorite son put an end to these projects, and the 
Pedro tr, ™0st important of the provinces passed 

* into the hands of Pedro III. (1276-1285). 
Under Pedro and his son and successor Alfonso III. 
hacia lll attention was almost wholly diverted 
rom internal affairs to the conquest of Sicily. By 
his marriage with Constance, the daughter of Man- 
fred, Pedro could put forward a claim to succeed to 
the Hohenstaufen in Naples and Sicily, but it is not 
probable that he would hav been able to make any 
use of the claim if the Sicilian Vespers (1283) had 
not thrown that island into his hands. The result 
was a long series of wars with the Angevin rulers of 
Naples, but the hold upon Sicily was steadily retained. 
These wars had a notable influence upon Aragonese 
history, as they compelled the kings to purchase the 
support of their subjects by concessions which could 
bal; with great difficulty have been extorted from 
them. Thus in 1283 Pedro IIL. granted the famous 
“General Privilege,” the Magna Carta of Aragon. 
By this the crown formally laid down a number of 
iaiieh to secure all classes against oppression. The 
General Privilege is quite as important a document as 
the English charter; it is even more full and precise, 
and its numerous confirmations show that it was as 
highly prized. It had the additional advantage of 
elng issued to a people already possessed of institu- 
18 sufficiently developed to employ and defend the 
al liberties. But if Pedro’s concessions were 
for the advantage of his country, his succes- 
sor went to an extreme which was equally 
In 1287 Alfonso III. signed the famous 
VoL. XXII.—1118 
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** Privilege of Union,” by which his subjects were 
formally authorized to take up arms against their 
sovereign if he attempted to infringe their liberties, 
The right of revolt, while it is and must be the ulti- 
mate safeguard against oppression, becomes at once 
liable to abuse when it is formulated and discussed. 
The act of 1287 gave an unlimited license to disorder, 
which could always disguise itself under the pretence 
of defending liberty. Until it was repealed there was 
always a danger that the constitution would succumb, 
not to the tyrannical usurpations of the crown, but to 
the selfish interests of the nobles. 

On the death of Alfonso ILL. the crown passed to 
his brother James II. (1291-1327). The 
new king handed over Sicily to his younger 
brother Yeederiok, thus creating a separate dynasty in 
that island. In the hope of depressing the greater 
barons, James IT. strengthened the hands of the jus- 
ticiar and sought to conciliate the clergy and citizens 
to the crown. By these steps he succeeded in avoid- 
ing any open conflict during his reign, and at the same 
time he sought to secure external unity by an edict 
which declared the three provinees of Aragon, Cata- 
lonia, and Valencia to be forever indivisible (1319). 
But his successor, Alfonso IV. (1327- eee 
1336), did not hesitate to break this edict, ra ae 
in spirit if not in letter, by carving out great fiefs for 
his second wife, Eleanor of Castile, and her children. 
By this measure he gave rise to the difficulties, and 
indirectly to the triumphs, of his son, Pedro pear 
IV. (1336-1387). Pedro’s reign is a great ish Fd 
epoch in Aragonese history, as to him is due the arrest 
of the tendencies which threatened to divide and 
destroy the kingdom. He began by recalling his 
father’s excessive grants to his stepmother and his 
half-brothers. The intervention of Alfonso XI. of 
Castile on behalf of his sister failed to make any im- 

ression upon the king, and it was only the pressing 
Peano from the Moors, which was removed in 1340 
by the Castilian victory on the Salado, that induced 
him at last to consent to a compromise. The same 
desire to unite all the possessions of the Aragonese 
crown is apparent in his treatment of the king of 

ajorca, James IT., the descendant of James I.’s 
younger son, who had received from his father the 
Balearic Islands with Roussillon and Cerdagne as a 
vassal kingdom. As James II. showed inclination to 
evade his legal duties towards his suzerain, Pedro 
seized the first opportunity to pick a quarrel with him. 
In 1344 all the territories of the king of Majorca were 
declared to be united to Aragon; and, though James 
II. made an obstinate resistance, he met with little 
support from his former subjects, and the hopeless 
struggle was ended by his death in 1348. 

These high-handed measures not unnaturally excited 
the misgivings of the nobles of Aragon, whose privi- 
leges were not likely to be very scrupulously respected 
by a prince with such an obvious sense of his own 
rights and duties. In 1347 chance gave them an emi- 
nent and capable leader. There was no law against 
female succession in Aragon, and there was the pre- 
cedent of Queen Petronilla in its favor. On the other 
hand, there was a strong prejudice against it, and as a. 
rule preference had been given to males, although 
further removed from the direct line. Pedro IV. had 
an only daughter, Constance, and he was eager to 
secure the succession to her in preference to his 
brother James, who was popularly regarded as the 
heir to the throne. This unconcealed intention ex- 
cited the indignation of James, who was already dis- 
contented at the harsh treatment of the king o Ma- 
jorea. He had no difficulty in inducing most of the chief 
nobles, including his half-brothers, to form a “Union,” 
which was also joined by several of the towns in their 
discontent at the projected settlement of the succes- 
sion (1347). Pedro was taken <bean and could 

e promised to con- 
voke annual meetings of the cortes, to choose his coun- 


James IT, 
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cillors with the approval of the estates, to revoke his | 


will in favor of his daughter, and to recognize his 
brother as his heir. Soon after thisagreement, which 
left the Union master of the situation, James died ; 
and men were not slow in attributing his death to the 
machinations of the king. This event was of the 
greatest advantage to Pedro, as it deprived his oppo- 
nents of their leader, and from this moment the rebel- 
lion began to be split up by personal rivalries. The 
king and his advisers were not slow to avail themselves 
of the opportunity thus offered. 
strongest in Aragon and Valencia, and Pedro suc- 
ceeded in gaining over the Catalonians, who were 
always prone to act in isolation from the other prov- 
inces. With the troops thus acquired he met the 
army of the Union at Hpila (1348) and won a complete 
victory. He followed up his success by destroying all 
the charters which gave any sanction to armed resist- 
ance to the crown, and especially the Privilege of 
Union of 1287. His elder Doe Pastas Ferdinand, who 
had succeeded James as leader of the revolt and as 
heir-apparent to the throne, fled to Castile, but the 
chief nobles were severely punished, and the power of 
the crown was raised to a height which it had never 
before attained. 

Thus Aragon, following the tendencies of the age, 
became centralized under a powerful monarchy, and 
the forces of feudal disunion received a final check. 
But Pedro LV. was far from establishing anything like 
a despotism. While destroying the Privilege of 
Union, he took a solemn oath to respect the political 
and personal liberties of his subjects, and enjoined the 
same oath upon his successors. At the same time he 
strengthened the powers of the justiciar, whose pre- 
eminence dates from this reign. ‘The position of the 
king was immensely strengthened by the birth of a 
son, which destroyed the claims of his half-brothers. 
The later part_of his reign was occupied with a war 
against Henry II. of Castile, which has been referred 
to above, and with resistance to James III. of Majorca, 
who made an unsuccessful effort to recover the ter- 
ritories of his father. 
riage with Sibilla, daughter of a Catalonian knight, 
and her influence involved him in a quarrel with his 
eldest son, whom he attempted to deprive of the office 
of lieutenant-general, which custom assigned to the 
heir to the throne. But he found that the authority 
of the justiciar was now strong enough to restrain the 
crown as well as the nobles. ‘Dominic de Cerda, who 
now held the office, pronounced that the infant was 
legally entitled to the dignity from which he had been 
ousted, and compelled the king to restore him. The 
oR brief reign of John I. (1387-1395) was 

aaah mainly occupied with wars in Sicily and 
Sardinia. The expense which these involved, which 
was increased by the luxury of a magnificent court, 
excited the most lively discontent on the part of the 
cortes. The remonstrances of his subjects were re- 
sented by the king, but they were backed up by the 
authority of the justiciar, and John IL. gave way so 
far as to banish the unpopular favorites from the 
court. On the king’s death his daughters were passed 
over, and the crown was transferred to his brother 
Setithe Martin, who was occupied in restoring the 

i Aragonese supremacy in Sicily. nder 
Martin a private war between the great families of 
Urrea and Luna was put down, and the dependence 
of the great nobles was more firmly secured. But the 
death in 1409 of the king’s only son, Martin the 
younger, brought the kingdom face to face with the 
difficulty of a disputed succession. There were two 
male claimants,—the count of Urgel, a great-grandson 
of Alfonso IV., and the duke of Gandia, a grandson 
of James II. The former was the undoubted heir if the 
succession was absolutely limited to males, while the 
latter was advanced in years and could only bring for- 


ward the old contention of nearness to the royal stock. 


But, although precedent was in favor of the exclusion 
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of females, there was no definite rule to prevent the 
succession of their male descendants. Of such claim- 
ants there were two,—Louis of Calabria, the son of 


‘John L’s daughter Violante, and Ferdinand, infant of 


Castile, the son of Martin’s sister Eleanor. Moreover, 
Martin the younger had left an illegitimate son, Fred- 
erick, count of Luna, and if the question had arisen a 
century earlier, before the clergy had obtained so much 
power, it is probable that his claims would have been 
preferred. ‘The question was still unsettled on the 
death of the elder Martin in 1410, with whom ended 
the male line of the counts of Barcelona. A prolonged 


‘civil war seemed inevitable, and for two years the 


kingdom endured the evils of an interregnum. If the 
dispute was to be settled by force of arms, the count 
of Urgel seemed likely to carry all befure him, as he 
had the pretty unanimous support both of the Cata- 
lans and of the powerful family of Luna. But his fol- 
lowers, confident in their superiority, allowed them- 
selves to indulge in acts of violence which alienated 
the more orderly part of the population. The justiciar, 
Juan de Cerda, who had acted with such impartial 
firmness in the reign of John I., succeeded in forming 
a patriotic party which determined to settle the dis- 
pute by a legal decision. Jealousy of the De Lunas 
gave to this party the support of the rival house of 
Urrea. They succeeded in procuring the appointment 
of a joint commission of nine members,—three from 
the cortes of each province. After a careful examina- 
tion of all the claims, the commissioners decided, on 
what principle it is difficult to determine, in favor of 
the infant Ferdinand, who was then acting - ; 
as regent of Castile for his nephew John gee 
If. (1412). As far as ability and merit 

went, the choice was probably the best that could have 
been made. By mingled firmness and concession 
Ferdinand succeeded in restoring order and unity to 
the kingdom and its dependencies. A revolt headed 
by the disappointed count of Urgel in the next year 
was suppressed. and its leader was punished with the 


. 


confiscation of his territories and perpetual imprison- 


Pedro concluded a second mar- | ment 


Thus the house of Trastamara succeeded in obtain- 
ing the crown of Aragon as well as that of Castile. 
Ferdinand L., the first. king of the new dynasty, did 
not live long to wield the cere which he had so for- 
tunately acquired. On his death in 1416 the crown 

assed to his son Alfonso V. (1416-1458). Aledes-V 

he new prince played little part in Ara- : 
gonese history, as his attention was almost wholly ab- 
sorbed in the affairs of Italy. To his inherited posses- 
sions of Sicily and Sardinia he added the kingdom of 
Naples after a seven years’ contest with the Angevin 
claimant, René le Bon of Provence (1435-1442). 
From this time he never quitted his new kingdom, 
where his politic rule and his patronage of literature 
acquired for him the name of *‘ The agnanimous, ”’ 
During his absence the government of Aragon was in- 
trusted to his brother John, as lieutenant-general. 
The arbitrary character of this prince, which is so 
clearly visible in his subsequent history, seems to have 
been foreseen by his subjects. In order to secure the 
justiciar from undue influence on the part of the crown 
a law was made in 1442 that the office should be held 
for life,and that its occupant could only be dismissed 
by the king with the express approval of the cortes. 
In 1461 this provision was followed up by another law 
which directed that all complaints against the justiciar 
should be heard before a commission regularly chosen 
from the four estates. 

The history of John, both as regent for his brother 
and later as king in his own right, centres 
round the family quarrels which finally led Relations 
to a formidable i iedlion against him. His 
first wife was Blanche, widow of Martin of - 
Sicily and heiress of Navarre. This little 
kingdom, which comprised territory on both sides of 
the Pyrenees, had been more closely connected with 
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France than with Spain since its separation from Ara- 
gon on the death of Alfonso I. (1134). In the 13th | 
century it was united to the French crown by the mar- 
riage of Jeanne of Navarre with the French king 
Philip IV., but it again became independent on the 
death of Louis X. in 1315. His danchter Jeanne was | 
the undoubted heiress of Navarre, and, though she 
was kept out of her rights by her uncles, Philip V. 
and Charles IV., she was allowed to succeed after their 
death. In 1329 she was crowned at Pamplona with 
her husband, Philip of Evreux. Her son, Charles the 
Bad (1349-1387), obtained an unenviable notoriety for 
the part which he played in French history during the 
troublous period of the English wars. His son, 
Charles II. (1387-1425), was a peace-loving prince, 
who devoted more attention to art and literature than 


to aati The marriage of his daughter Blanche 
with John of Aragon brought the mountain-kingdom 


once more into close connection with the western pe- 
ninsula. By her marriage contract, Navarre was to 
ass on her death to her children and not to her hus- 
and, but a later agreement enjoined her son, before 
assuming the sovereignty, to obtain ‘‘ the goodwill and 
approbation of his father.” When Blanche died in 
1442, John seems to have considered that this later 
stipulation justified him in retaining the title of king 
of Navarre, though he intrusted the administration of 
the kingdom to his son, Charles of Viana. For some 
time no difficulty was made about this arrangement. 
But in 1447 John married asecond wife, Joanna Hen- 
riquez, a descendant of the royal family of Castile, and a 
few years later he sent Joanna to share the government 
of Navarre with his son. This appointment coupled 
with the arrogant conduct of his stepmother, was regar- 
ded asan insult by Charles of Viana, who was not slow 
toremember that by right he was entitled to the crown. 
The old parties of x avarre, the Beaumonts and Agra- 
monts, seized the opportunity to renew their feuds,— 
the former espousing the cause of the prince, the lat- 
ter that of the queen. Before long the dispute devel- 
oped into civil war, and John marched into Navarre 
to assist his wife, who was besieged in Kstella by her 
stepson. At Aybar the hostile forces met in open con- 
flict, but the superior discipline of the royal troops 
gave them a complete victory, and Charles fell a pris- 
oner into his father’s hands (1452). The prince was 
released after a short imprisonment, but the recon- 
ciliation was only a hollow one. The birth of a son to 
Joanna Henriquez (1452), afterwards famous as Ferdi- 
nand the Catholic, was a serious blow to th interests 
of the elder son. The queen scarcely concealed her 
desire to secure the succession to her own child, and 
her influence over her husband was unbounded. Charles 
found that his defeat had given the supremacy in 
Navarre to the hostile party, and after a vain attempt 
to recover his power he went to Naples to appeal to 
his uncle Alfonso V._ But his hopes in this quarter 
were destroyed by Alfonso’s death in 1458. Of his 
‘John IL possessions, Aragon, Sicily, and Sardinia 
. passed to his brother John IT., while Na- 
_ ples, as a private acquisition of his own, was bequeathed 
to his natural son Ferdinand. The Neapolitan barons, 
dreading the gloomy and tyrannical character of their | 
_ new ruler, offered to support Charles of Viana as a 
candidate for the throne, but he refused to oppose his 
cousin, and retired to Sicily, where he spent the next 
two years in seclusion. In 1460 he was induced to re- 
turn by the solicitations of his father, who seems to 
have been disquieted by the popularity which the prince 
had obtained among the Sicilians. The intrigues of 
oanna were not long in exciting the old mistrust be- 
en father and son, and her hostility towards Charles 
by his attempts to obtain the hand of 
ella of Castile, whom she had already fixed upon 
suitable bride for her own son Ferdinand. | In 
1461 Charles was induced to meet his father at Lerida, 
nd was at once imprisoned. When asked about the 


e of this arbitrary proceeding, John only replied 
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with obscure hints at a conspiracy. But his subjects 
were not prepared to acquiesce in this unnatural treat- 
ment of a prince whom they had learned to love and 
whom they regarded as their future ruler. The Cata- 
lans, always easily moved, rose in arms and marched 
upon Lerida, and it was only by a hasty retreat that 
John was able to escape with his court to Saragossa. 
But the revolt speedily spread from Catalonia to the 
other provinces, and even to Sicily and Sardinia, while 
it found supporters in the king of Castile and in the 
faction of the Beanmonts in Navarre. Surrounded 
by enemies, John IT. found it necessary to yield. He 
not only released his son, professing that he did so at 
his wife’s request, but appointed him lieutenant-gene- 
ral of Catalonia and promised not to enter that prov- 
ince without the permission of the cortes. But no 
sooner had Charles of Viana regained his liberty than 
he died, on September 23, 1461 ; and the circumstances 
led ready credence to be given to the suspicion that he 
had been poisoned during his captivity. 

The crown of Navarre now devolved by right upon 
Charles’s elder sister Blanche, who had been married 
to and afterwards repudiated by Henry LV. of Castile. 
But she had incurred her father’s enmity by the sup- 
ort which she had given to her brother; and John 
I. was not unwilling to curry favor with France by 
securing Navarre to his second daughter Eleanor of 
Foix, whose son Gaston had married a sister of Louis 


'XI. The unfortunate Blanche was committed to the 


guardianship of her younger sister, and after two years 
of imprisonment in the castle of Orthez she died of 
poison. But Eleanor reaped little advantage from the 
crime which all historians impute to her. Her father 
retained the crown of Navarre till his death, and she 
only survived him a few weeks. She was succeeded 
by her grandson Francis Phebus, but he only lived for 
four years, and his sister and heiress Catherine brought 
the crown of Navarre by her marriage to the French 
house of D’Albret, from which it was wrested by 
Ferdinand the Catholic in 1512. This third union 
with Aragon proved permanent, although the district 
north of the yp obhene was subsequently annexed to 
France. 

Meanwhile the troubles of John II. were by no 
means removed by his son’s death. In Aragon the 
young Ferdinand was acknowledged as heir, and was 
then sent with his mother to Catalonia to receive the 
oath of allegiance from that province. But the Cata- 
lans rose again in rebellion, and besieged Joanna and 
her son in the fortress of Gerona. As John II. was 
unable to advance through the revolted province to 
his wife’s relief, he purchased the assistance of Louis 
XI. by a promise of 200,000! gold crowns, as security 
for which he pledged the counties of Roussillon and 
Cerdagne (1462). The Catalans replied to this alliance 
by throwing off their allegiance to John and proclaim- 
ing a republic. As, however, Gerona was relieved by 
the French, and the royal troops succeeded in reducin 
several of the chief towns, they determined to appea 
for foreign aid. The crown was offered first to Henry 
IV. of Castile and then to the constable of Portugal, 
who was descended from the old counts of Barcelona. 
On the death of the latter in 1466 the rebels turned to 
the traditional rivals of the house of Aragon, and 
offered the crown to René le Bon, the head of the 
Angevin house. René, whose life had been spent in 
putting forward claims which he had never been able 
to enforce, accepted the offer and sent his chivalrous 
son John of Calabria to assist the Catalans (1467). 
John IT.’s fortunes were now at their nadir. He had 
lost his eyesight, and the death of his wife in 1468 de- 
prived him of the companion and adviser who had for 
years directed and inspired his policy. John of Cala- 
bria, whose enterprise was secretly encouraged by the 


treacherous king of France, was steadily regaining 


1 [300,000 crowns or ¢. 171,000 for silver coin. See ROUSSILLON, 
vol. xxi. p. 34. At the valuation of the ancient golden crown, the 
pawn would equal $210,000 by weight.—Am. Ep.] 


340 


SPAIN. 


[mIsTorY. 


much of the ground which had been lost by the Cata-| II. by his first wife, passed to his dau hter by that 


lans before his arrival. But the old king, whose sight | 
was restored by a surgical operation, fought on with a} 
dogged obstinacy worthy of a better cause. The death 
of the duke of Calabria in 1469 deprived his opponents 
of their leader, and from this moment their ultimate | 
defeat was inevitable. ‘The fall of Barcelona (1472) 
completed the reduction of Catalonia. But John did 
not venture to abuse the victory which he had so 
hardly won. He granted a general amnesty, and took 
a solemn oath to respect the Constitution and liberties 
of the conquered province. The only notable event 
of the remaining years of John II.’s reign was an at- 
tempt to recover Roussillon and Cerdagne. But Louis 
XL. kept a firm hold by arms upon the provinces 
which his diplomacy had won, and they were only re- 
stored to Aragon in 1493 when Charles VIII. ceded 
Ferdinana them to Ferdinand the Catholic. In 1479 


the the death of John IL, at the ripe age of 
Catholic. — gjghty-two, transferred the crown to his 


son, Ferdinand, who ten years before had concluded 
his marriage with Isabella of Castile. 
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Section [V.—Mopern History. 


The history of Spain as a united state dates from 
Ferdinand the union of Castile and Aragon by the 
an marriage of Isabella and Ferdinand. The 
Isabella marriage took place in 1469, before the ac- 
cession of either sovereign. In 1474 the crown of 
Castile was claimed by Feat on the death of her 
brother Henry IV., whose daughter Joanna was uni- 
versally believed to be illegitimate. It was contended 
by the partisans of Ferdinand that female succession 
was prohibited in Castile, and that he was entitled to 
the crown as the nearest male heir after his father. 
Ultimately the question was settled in Isabella’s favor 
and she obtained the most important rights of 
sovereignty, though the government was carried on in 
their joint names. It is possible that Ferdinand would 
have refused to accept this arrangement, if concerted 
action had not been necessary to oppose the party 
which espoused the cause of Joanna. A number of 
the Castilian nobles, headed by the marquis of Villena, 
dreaded the danger to the privileges of their order 
that might arise from the establishment of a strong 
government. ‘They found an ally in Alfonso V. of 
Portugal, who was Joanna’s uncle by the mother’s 
side, and who cherished the design of obtaining the 
Castilian throne by a marriage with his niece. In 
1476 the confederates were routed in the battle of 
Toro, and Alfonso departed to France with the 
chimerical plan of seeking assistance from Louis XI. 
The treaty of St. Jean de Luz between France and 
Castile in 1478 ruined these hopes, and in the next 
year Alfonso was compelled, by the treaty of Lisbon, 
to abandon the cause of his niece. This terminated 


the war of succession in Castile; and Joanna, known 
from her reputed father as La Beltraneja, retired 
into a convent. A few months before the treaty of 
Lisbon the death of John IL. (January 20, 1479) gave 
to Ferdinand the succession of Aragon, Sicily and 
Sardinia. Navarre, which had been brought to John 


marriage, Eleanor, countess of Foix. Two provinces 
of the Aragonese crown, Roussillon and Cerdagne, had 
been pledged by John to Louis XI. of France, and 
were still retained by that monarch. The union of 
Castile and Aragon effected in 1479 was merely a per- 
sonal union. Each province retained its own institu- 
tions and its own laws, and each would have resented 
the idea of absorption in the other. 

The first care of the two sovereigns was to reform 


the system of government, especially in  Adminis- 
Castile, where the recent civil wars had trative 
reforms, 


given rise to serious disorders. One 0 
their chief objects was to depress the nobles, whose 
privileges, acquired during the long struggle against 
the Moors, were inconsistent with a strong centralized 
government. In accordance with true policy and with 
the spirit of the age Ferdinand and Isabella sought to 
counterbalance the nobles by relying upon the burgher 
class. The Santa Hermandad, or Holy Brotherhood, 
which was organized in 1476, was a popular confedera- 
tion of the whole kingdom for police and judicial pur- 
poses. Its affairs were seve by local courts,—from 
which appeals could be made to a supreme tribunal,— 
and by a general junta composed of deputies from all 
cities, which was convened once a year. A body of 
2000 cavalry was at the disposal of the association, 
anda ipicbial code of laws for its guidance was compiled 
in 1485. The institution was completely successful in 
maintaining order and in diminishing the indepen- 
dence of the local jurisdiction of the great nobles. About 
the same time the lavish grants from the royal domain, 
which had enriched the nobles at the expense of the 
crown, were revoked, the central judicial courts were 
made more efficient by the introduction of trained law- 
yers, and steps were taken to codify the numerous laws 


‘that had been made since the Siete Partidas of Al- 


fonso X. The grand-masterships of the great orders 
of St. Iago, Calatrava, and Alcantara, which conferred 
powers too great to be entrusted to a subject, were on 
successive vacancies secured to the crown. Trade was 
encouraged by protective measures, by the breaking 
down of the barriers between Castile and Aragon, by a 
strict reform of the currency, and by the commutation 
for a fixed impost of the detested alcavala, a tax of 
one-tenth upon all sales and transfers of property. 
The increased prosperity of the country is well illus- 
trated by the steady rise of the reyenue. ‘In 1474, 
the year of Isabella’s accession, the ordinary rents of 
the Castilfan crown amounted to 885,000 reals [$116,- 
484.60 plate reals]; in 1477 to 2,390,078 [$314,594.02 
plate reals}; in 1482, after the resumption of the 
royal grants, to 12,711,591 [$1,713,663.17 plate sels) 
and finally, in 1504, when the acquisition of Granada 
and the domestic tranquillity of the kingdom had en- 
couraged the free expansion of all its resources, to 
26,283,334 [$3,359,746.33 plate reals], or thirty times 
the amount received at her accession. All this was de- 
rived from the customary established taxes, without 
the imposition of-a single new one”’ (Prescott, ii. 575). 
No attack was made upon the liberties of the subjects ; 
the cortes of Castile were frequently convened ; the 
same towns were called upon to send deputies; and 
the only innovation was the frequent ‘bled to sum- 
mon the nobles. The numerous pragmaticas, or royal 
ordinances, were mostly limited to administrative 
matters or to the interpretation of the law. The 
credit for the domestic administration rests mainly 
with Isabella. Ferdinand busied himself more with 
military and diplomatic affairs, and comparatively few 
innovations were made in Aragon. The Hermandad 
was introduced, and in some other points the example 
of Castile was followed. But the advanced 
tional liberties of Aragon were uncongenial to Ferdi- 
nand. He summoned the cortes as rarely as po! 
and when that assembly met he spared no pains t& 
fluence its composition and its decisions. e cer 
izing tendencies of the reign were carried 
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in both provinces in the later period when Ximenes, 


the chief influence. Five councils were entrusted with 
the administration of affairs: the ‘‘royval council,”’ 
the chief court of justice; the ‘‘council of the supreme” 
for ecclesiastical business; the ‘‘ council of the orders ’”’ 
for the great military fraternities; the ‘‘ council of 
Aragon’’ for the management of that kingdom and of 


Naples ; and the ‘council of the Indies” fur the great | 


discoveries of Columbus and his companions. 

The political unity of Spain was to be based upon 
its religious unity. Both Ferdinand and 
Isabella were imbued with that stern spirit 
of orthodoxy with which the Spaniards 
were inspired by their long crusade against the infidel. 
No institution of their reign was so important as the 
Inquisition, which was authorized by a bull of Sixtus 
LY. in 1478, and constituted for the two kingdoms in 
1483 under the presidency of Torquemada. Its ex- 
tension to Aragon was bitterly protested against by the 
liberty-loving people, but was forced upon them by 
the iron will of Ferdinand. 
Oifice was at first directed against the Jews, whose 
obstinate adherence to their faith in spite of persecu- 
tion was punished by an edict for their expulsion in 
1492. Their departure deprived Spain of many indus- 
trious inhabitants; but its importance has been much 
exaggerated by authors who have failed to notice that 
it was followed, not by the decline of Spain, but by the 
period of its greatest prosperity. In spite of their 
orthodoxy, however, Ferdinand and Isabella were by 
no means slavish adherents of the papacy. The claim 
of the popes to appoint to important benefices was 
strenuously resisted, and the chief control of ecclesias- 
tical affairs was successfully vindicated for the crown. 

The steady extension of the royal power in Spain 
was due in no small degree, as Machiavelli has pointed 
out, to the constant snecession of enterprises in which 
the attention of the nobles was absorbed. These en- 
terprises may be summarized under three heads: (1) 
the union of the Peninsula; (2) the extension of col- 
onial empire ; and (3) the acquisition of foreign terri- 
to 
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unity. 


ries, 
(1) Under the first head the most important achieve- 
ment was the final extinction of the Moorish 


Union of : i A = 
the Pens power in Spain. The war which began in 
insula. 1481 was carried on in a desultory manner 


for ten years, and was completed in 1492 by the con- 
uest of Granada. The Moors, who had fought with 

e courage of despair, received very lenient terms 

from their conquerors. They were secured in the free 
exercise of their religion, and were allowed to retain 
their own laws, customs, and language. In some points, 
such as the trade with Africa, ay obtained privileges 
which were not even shared by the Castilians. But the 
spirit of proselytism was too strong in Spain to allow 
this treaty to be observed. The measures taken by 
Ximenes to bring about the conversion of the Moors 
provoked a revolt in 1500, which was put down with 
great severity. They were compelled to choose between 
conversion or banishment, and although most of them 
accepted the former alternative, the Moriscoes, as they 
were now called, found themselves henceforward in the 
hopeless position of a proscribed and hated minority. 
In 1493 Petdinand extorted from the fears and hopes 
of Charles VIII. of France the restoration of Roussil- 
lon and Cerdagne by the treaty-of Barcelona. In 1512, 
after Isabella's death, he annexed Navarre. The 
whole Peninsula was now united, with the exception 
of Portugal, and steps had been taken for the accuisi- 
tion of that kingdom by marriage. Isabella, Ferdi- 
~ nand’s eldest daughter, was married to Alfonso, the 
‘son and heir of John IT. of Portugal. After the death 
_of that prince his widow married Emanuel, who suc- 
ceeded to the Portuguese crown in 1495. Isabella her- 
died in giving birth to a son, but the connection 
as still maintained by the marriage of Emanuel to 
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i : bog were not reaped, however, till the reign of 
who became archbishop of Toledo in 1495, exercised | 


-hilip IL. 

(2) Maritime discovery was the task of the age, a 
task forced upon it by the Turkish occupa- 
tion of the Levant, which had closed the 
old commercial routes to the East. ‘I'he 
foremost pioneers in the work were the Portuguese 
and Spaniards, whose efforts brought them into rivalry 
with each other. The treaty of Lisbon in 1479 se- 
cured the western coast of Africa to Portugal, but en- 
abled Spain to complete the annexation of the Cana- 
ries. ‘The Spaniards now turned further westwards, 
and a wholly new problem was created by Columbus’s 
discovery of the West Indies in 1492. His voyage 
had been undertaken under the patronage of Isabella, 
and the new territories were regarded as pertaining to 
Castile. ‘To solve any difficulties that might arise, a 
bull was obtained from Alexander VI. in 1493, which 
granted to Spain all discoveries west of an imaginary 
line drawn 100 leagues to the west of the Azores and 
the Cape Verd Islands. As this arrangement excited 
Portuguese discontent, it was modified by a treaty at 
Tordesillas in 1494, which removed the boundary line 
to 370 leagues west of the Cape Verd Islands. This 
modification had important results for the Portuguese, 
as giving them their subsequent claim to Beas In 
the meanwhile Spain redoubled its exertions. In 1498 
Columbus landed on the continent of South America, 
and in a few years the whole western Atlantic coast 
was explored by subsequent adventurers. In 1512 
Ponce de Leon discovered Florida, and in the next 
year Balboa crossed the Isthmus of Darien and gazed 
for the first time upon the Pacific. No exertions were 
spared by the Government to encourage settlement in 
its new territories ; but the regulations of colonial 
trade, and especially the provision that it should pass 
through the single port of Seville, were conceived in 
a narrow and selfish spirit which prevented the full 
development of their resources. 

(3) The foreign affairs of the reign, which were al- 
most wholly connected with Italy, were con- 
ducted by Ferdinand on behalf of Aragon, 
just as the extension of the colonies was 

irected for the benefit of Castile. Charles VITI.’s 
invasion of Naples, which was ruled by an illegitimate 
branch of the house of Aragon, was undertaken in 
the full belief that the support or at least the neutral- 
ity of Spain was secured by the treaty of Barcelona. 
But Ferdinand, jealous of the rapid success of the 
French, seized the first pretext to disregard the treaty, 
and became a member of the league which was formed 
at Venice in 1495 against Charles. His troops, under 
the famous Gonsalvo de Cordova, took a prominent 
part in restoring Ferdinand II. to the Neapolitan 
throne. With the accession of Louis XII. came a 
great change in Ferdinand’s policy, and he determined 
to advance the claim to Naples which he himself pos- 
sessed as the legitimate head of the Aragonese house. 
By the treaty of Granada in 1500 Naples was to be 
divided between France and Spain, and the reigning | 
king Frederick could make no resistance to such over- 
whelming forces. But a quarrel naturally arose about 
the terms of the partition, and by 1504 Gonsalvo de 
Cordova succeeded in expelling the French from 
Naples, which was henceforth annexed to the crown 
of Aragon. 

In 1504 the unity of Spain was interrupted for a 
time by the death of Isabella. The succes- iy, og 
sive deaths of the infant John (1497), of Isa- — Jsaheula. 
bella of Portugal (1498), and of her infant 7 
son Miguel (1500) had left the succession in Castile to 
the second daughter, Joanna; she was married to the 
archduke Philip, son of Maxamilian I., and_ruler, 
through his mother Mary of Burgundy, of the Nether- 
lands and Franche-Comté. Unfortunately Joanna, who 
was the mother of two sons, Charles and Ferdinand, 
had already given signs of that insanity which was 
to cloud the whole of her subsequent career. Philip, 
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who had visited Spain in 1502, had then excited the | 
distrust of his wife’s parents, and Isabella by her will | 
left the regency in Castile to her husband until the | 
majority of their grandson Charles, But Ferdinand, | 
in spite of his brilliant successes, was not popular 
among the Castilian nobles, who seized the opportu- 
nity to support the more natural claims of Philip to 
govern on behalf of his wife. Ferdinand showed his 
disgust by actions which threatened to undo all the 
previous objects of his policy. He concluded a treaty 
with Louis XIL. in 1505, by which he undertook to 
marry the French king’s niece, Germaine de Foix. 
To her Louis resigned his claims upon Naples, but in 
case of her death without issue his share in the king- 
dom by the treaty of Granada was to revert to France. 
Thus Ferdinand was willing to gratify his spite and to 
perpetuate the division between Aragon and Castile, 
under the penalty of forfeiting his recent conquests in 
Italy. His second marriage was concluded in March, 
1506, and two months later he resigned the regency in 
ie to Philip, and soon afterwards sailed to 
aples. 

But the division of the Peninsula was not destined 
to last long. On September 25, Philip died at the age 
of twenty-eight, and the devotion of Ximenes secured 
the restoration of the regency to Ferdinand. Joanna, 
who had been devotedly attached to her husband, lost 
all semblance of reason after his death, and made no 
attempt to exercise any influence over the conduct of 
affairs. The remaining part of Ferdinand’s reign is 
uneventful in the history of Spain. The government 
was carried on on the same system, but with more 
avowed absolutism, as during the lifetime of Isabella. 
Ximenes, whose energies found insufficient occupation 
in the compilation of his Polyglott Bible and in the 
foundation of the university of Alcala de Henares, 
fitted out and headed an expedition to Oran in 1509, 
which resulted in extensive but short-lived conquests 
in northern Africa. Ferdinand threw himself with 
more energy than ever into the current of European 
politics. By joining the league of Cambray he wrested 
from Venice five important towns in Apulia which had 
been pawned to the-republie by Ferdinand II. As a 
member of the Holy League against France he suc- 
ceeded in conquering Navarre in 1512. Navarre had 
passed to the French family of Albret by the marriage 
of Catharine de Foix with Jean d’Albret, and it was 
the close connection with France which gave Ferdi- 
nand a pretext for its invasion. In 1515 his new con- 
quest was formally incorporated with the kingdom of 
ee astile. This was Ferdinand’s last success ; 
Ferdizana. and he died on January 23, 1516. His 

will recognized Joanna as his heiress in 
Aragon, and his grandson Charles as the regent in 
both kingdoms. Until his arrival, the administration 
of Castile was intrusted to Cardinal Ximenes and that 
of Aragon to his own natural son, the archbishop of 
Saragossa. ‘ 

With the death of Ferdinand begins the period of 

uninterrupted Hapsburg rule in Spain, 


Fee. which lasted for nearly two centuries. In 
1700). the course of this period the monarchy ob- 


tained absolute authority, and Spain, after 
rising for a time to be the foremost state in Europe, 
sank to the position of a second-rate power, from 
which it has never since emerged. At first the con- 
dition of affairs was by no means promising for the 
crown. The unity of Spain, which had advanced 
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‘ruler was a youthful foreigner, who had 


with such rapid strides after the marriage of Ferdinand 
and Isabella, had been seriously shaken by the selfish 
policy pursued by the king since his wife’s death. 
Aragon and Castile were distinct kingdoms, and the 
former was again divided into the three provinces of 
Aragon, Catalonia, and Valencia, each of which had 
its own cortes, its own privileges, and the most warmly- 
cherished traditions of independence. Classes were 
everywhere divided against each other, and within 
each class jealousies and quarrels were frequent. The 
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foreign possessions of the two crowns were a source 
of weakness rather than of strength. France stood 
ready at the earliest opportunity to contest the posses- 
sion of Navarre with Castile, and that of Naples with 
Aragon. 

The difficulties of domestic government were in- 


creased by the fact that the prospective 

Charles I. 
=e" anal (emperor 
never visited Spain, and who was com- Charles V.). 


pletely ignorant of the customs and even 
of the language of the country. Charles had been 
born and educated in the Netherlands, of which he 
had been nominal ruler ever since the death of his 
father in 1506. All his friends and advisers were 
Flemings, who cared nothing for Spanish interests 
and had already acquired an evil reputation for selfish 
greed. The first symptom of discontent in Spain was 
excited by Charles’s demand to be recognized as king, 
in utter disregard of his unfortunate mother. In 
Aragon the demand was unhesitatingly refused, but 
in Castile the vigorous measures of Ximenes secured 
Charles’s proclamation. The regent, however, had 
great difficulties to face. The nobles, delighted to be 
rid of the strong government of Ferdinand, wished to 
utilize the opportunity to regain the privileges and in- 
dependence they had lost. In this erisis the loyal de- 
votion of Ximenes saved the monarchy. Throwing 
himself upon the support of the citizen class, he organ- 
ized a militia which overawed the nobles and main- 
tained order. A French invasion of Navarre was 
repulsed, and to avoid any danger from the discontent 
of the inhabitants all the fortresses of the province, 
with the single exception of Pamplona, were dis- 
mantled. These distinguished services were rewarded 
with more than royal ingratitude by Charles, who 
came to Spain in 1517, and who allowed the aged car- 
dinal to die on November 8th without even granting 
him an interview. 

The young king soon felt the loss of so able and ex- 
perienced an adviser. His Flemish ministers, with 
Chiévres at their head, regarded Spain as a rich booty 
to be plundered at will. The Castilians, the proudest 
nation in Europe, found all the places of honor and 
profit seized by greedy foreigners. The cortes had 
shown their loyalty by acknowledging Charles as joint- 
king with his mother and by granting him an unpre- 
cedented service of 600,000 ducats [$1,360,800]. But 
they had accompanied their grants with eighty-eight 
significant demands, which the young king accepted 
but made no pretence of fulfilling. In Aragon and 
Catalonia more difficulty was experienced. Nearly two 
years were wasted in obtaining the recognition of the 
royal title, and no supplies were forthcoming. Valen- 
cia was not visited at all, and the attempt to induce 
the people to do homage to a viceroy was a failure. 
A civil war broke out in the province between the 
privileged nobles and a germanduda, or brotherhood 
of the burgher class. The Government exaspera 
parties by supporting each in turn, but ultimately 
threw in its lot with the nobles. 

Meanwhile the death of Maximilian had given 
Charles the succession to the considerable Hapsburg 
territories in Germany, and in 1519 the German elee- 
tors had chosen him to be king of the Romans. He 
was now the first prince in Europe; and it was neces- 
sary for him to leave Spain to look after his interests 
in Germany and to cement their alliances which he 
needed against the inevitable hostility of France. But 
his elevation by no means increased his popularity 
in Castile. The Castilians had already plenty of 
grounds for complaint in the rapacity of the Flemings 
and in Charles’s failure to perform his promises to 
the cortes. But these were as nothing compared with 
the prospect that Castile might no lon 
primary state of their king, anc that their reve 
might be employed in the attainment of objects 
which they had not the slightest interest. While 
opinions were thus excited, Charles, who had beer 
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reduced to great straits by military preparations and 
his promises to the German electors, summoned the 
cortes to meet at Santiago (Compostella) in Galicia, 
and thence transferred them to Coruiia in order to 
embark as soon as he had obtained the supplies he 
needed. The place of meeting was carefully chosen 
so as to isolate. the assembly and to expose it to royal 
influence or intimidation. ‘The lead of the opposition 
was taken by Toledo, which refused to wet its two 
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deputies, as being too favorable to the crown, but sent | 
: : 
other representatives to remonstrate with Charles and 


to encourage the other cities. They were driven from 
Corufia, and the deputies of Salamanca were ex- 
eluded from the cortes. By these and similar means 
the desired grant was extorted. Charles hastened to 
quit Spain with the first favorable wind, leaving 
Adrian of Utrecht as regent in Castile, and two native 
nobles in Aragon and Catalonia. His departure was 
really necessary for his other interests; but it must 
have seemed reckless to the Spaniards at a time when 
Valencia was in the flames of civil war and Castile was 
on the verge of rebellion. Before starting he had or- 
dered the removal of the magistrates of Toledo, and 
she had sent a new governor to reduce the city 
Seung to obedience. ‘Ihe citizens, headed by a 
communes. young noble, Juan de Padilla, resisted this 
order and raised the standard of insurrec- 
tion. Other cities hastened to join the movement, 
and a central committee, known as the ‘‘ Holy Junta,”’ 
established itself at Avila. The unfortunate regent, a 
churchman of distinguished piety and gentle charac- 
ter, found himself face to face with difficulties that 
would have taxed all the resources of Ximenes. His 
attempt to reduce Segovia by arms was a lamentable 
failure, and he had to confess his utter defeat by dis- 
banding his forces. The nobles, alienated by the ap- 
pointment of a foreigner to the regency, made no 
attempt to check a movement against a Government 
they detested. ‘The insurgents had matters their own 
way, and Padilla, advancing to Tordesillas, made him- 
self master of the person of Joanna, in whose name it 
was intended to conduct the government. But this 
movement was less advantageous than it at first 
appeared. Joanna refused to transact any business or 
to sign any document, and this publie proof of her in- 
capacity served to justify Charles’s contention that he 
was the only possible ruler. The Castilians were not 
prepared to get rid of the monarchy, so that it was 
necessary for the rebels to consider the possibility of 
‘coming to terms with Charles. The ‘‘ Holy’ Junta,” 
which had moved from Avila to Tordesillas, drew up a 
series of demands, which, if acceded to, would have 
established a constitutional monarchy in Spain. But 
their envoys to Germany found it impossible even to 
secure an audience from the king, and meanwhile the 
failure of the insurrection was decided. The very ease 
with which the rebels had triumphed proved an evil, 
because it encouraged internal dissensions which oppo 
sition might have healed. Especially Burgos showed 
its jealousy of the leading position which had been as- 
sumed by Toledo. Class differences, the bane of every 
country in the Middle Ages, supplied the final stum- 
bling-block. Many of the demands of the communes 
were diametrically opposed to the interests of the 
nobles, whose eyes were at last opened to the danger 
of their attitude of neutrality. Their chief grievance 
had been removed by Charles’s appointment of the 
admiral and constable of Castile as joint-regents with 
Adrian. An army was raised, ca on the field of 
Villalar the forces of the communes were utterly de- 
feated (April 23, 1522). Padilla, who had shown 
more enthusiasm than ability, was executed, and one 
city after another was reduced to submission. A por- 
tion of the victorious army was sent to the assistance 


_of the nobles in Valencia, where the germandada was 
at last crushed. The return of Charles to Spain in 


June, 1522, completed the triumph of the monarchy. 
In 1523 he convened the Castilian cortes, and com- 
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pelled them to grant supplies before presenting their 
petitions for redress, thus establishing a precedent 
which was conclusive for the future. 

Charles’s reign belongs to the history of Europe 
rather than to that of Spain, and has been sufficiently 
treated elsewhere (see CHARLES V.). His enormous 
inheritance was increased by the successes of Cortes in 
Mexico and of Pizarro in Peru, by his own annexa- 
tion of the Milanese, and by his conquests in northern 
Africa. In the government of this vast empire Spain 
played an important but on the whole a subordinate 
part. Its soldiers and its subsidies were Charles's most 
effective weapons, and to render them more readily 
available it was necessary to depress still further the 
liberties of the country. The independence of the 
towns had been crushed at Villalar, but only by the 
intervention of the nobles ; and these had now to pay 
the penalty of their selfish loyalty. In 1538, after 
Charles had for a time concluded his struggle with 
France by the truce of Nice, he proposed to raise sup- 
plies in Castile by an excise upon commodities. The 
nobles objected on the ground of their exemption from 
taxation, and the emperor had to give way, But he 
took his revenge by excluding them altogether from 
the cortes, which henceforth consisted only of thirty- 
six deputies from eighteen towns, a body that was 
powerless to oppose the wishes of the crown. 

The vast enterprises in which Charles was involved 
exhausted his energies, and the failure of his policy 
in Germany reduced him to despair. In 1555-56 he 
resigned all his dignities, and ended his life in 1558 in 
retirement at Yuste. From this time the house of 
Hapsburg is divided into two branches of Spain and 
Austria. Charles’s brother Ferdinand became king 
of the Romans and obtained the German territories 
of the family, to which he had added the itlin if 
crowns of Bohemia and Hungary. Philip ree 
IL., Charles’s only legitimate son, succeeded to the 
Spanish and Burgundian inheritance, with the addi- 
tion of Milan. Philip IT., like his father, played a 
great part in European history (see Patti IT.), but 
with this important difference that Castile was deft- 
nitely the central point of his monarchy, and that his 
policy was absolutely directed by Spanish interests. In 
character and education he was a Spaniard of the 
Spaniards, and after 1559 he never quitted Spain. He 
gave the country a capital, which it had never yet 
possessed, by fixing his residence at Madrid. Castile, 
under the direct supervision of the king, was subjected 
to the most crushing despotism. Aragon, Catalonia, 
and Valencia were governed as mere provinces, in the 
same manner as Milan, Naples, and Sicily. The con- 
tinuance of the old divisions of the country, while it 
lessened its strength, was an immense advantage to 
the royal power. It was easy for the king to employ 
the forces of one province to crush the liberties of the 
others. And Philip possessed a formidable weapon 
in the Inquisition, which he did not scruple to use for 
secular purposes. Political independence was crushed 
with the same relentless severity as religious dissent. 
Hitherto Aragon had preserved its medizeval privileges 
almost intact. The king was not entitled to the 
allegiance of the province until he had solemnly sworn 
to observe its ‘‘fueros.’’ For the decisions of the 
cortes unanimity was required, so that each deputy 
had a practical right of veto. The authority of the 
justiciar rivalled that of the crown. It was natural 
that Philip should seize the first opportunity of at- 
tacking institutions which could thwart his will. In 
1590 Antonio Perez (see PEREZ), a minister who had 
incurred the king’s displeasure, fled to rey ate and 
appealed to its fueros for protection. Philip had him 
brought before the Inquisition, and when the people 
rose in defence of their liberties they were crushed by 
troops from Castile. The justiciar was put to death, 
and his successors became nominees of the crown. 
The cortes were assembled in 1591 at Tarragona, and 
compelled to abolish the most obnoxious fueros. 
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Their control over the judicial administration was ab- | 


rogated, and the necessity of unanimity was only re- 
tained in certain specified cases, notably the granting 
of supplies. ‘To avoid any danger from the few privi- 


leges that were left, a citadel was built in Saragossa | 


for the reception of a royal garrison. The creation of 
a regular standing army completed the edifice of abso- 
lutism, while the militia which had been established 
by Ximenes was retained and extended for the sup- 
pression of local disorders. 

Philip’s internal administration was everywhere 
shaeserail in obtaining the objects which he set before 
himself. A rising of the Moors in the Alpujarras was 
crushed by the military ability of his famous half- 
brother, Don John of Austria. 
the crown of Portugal, which Philip derived from his 
mother, was successfully asserted. Thus the unity of 
the Peninsula was at last completed, while the colonial 
territories of Spain were immensely extended. Un- 
fortunately, no attempt was made to conciliate the 
Portuguese to their new ruler. 
treated as a conquered province ; all who had resisted 
the Spanish invasion were punished as traitors; the 
native nobles were excluded from all share in the 
government, which was entrusted solely to Spaniards; 
the commerce of the country was ruined by provisions 
which conferred a practical monopoly upon Spain. The 
result of this short-sighted policy was that the Portu- 
guese stifled their discontent, and eagerly awaited the 
first opening for the recovery of their independence. 

Outside 
failure. 
of the Netherlands, which ended in the loss of the 
seven northern provinces. His grand schemes against 
England were utterly ruined by the destruction of the 
Spanish Armada. And, finally, his endeavor to es- 
tablish a preponderant Spanish influence over France 
was foiled by the accession and triumph of Henry IV. 
The treaty of Vervins, by which he acknowledged his 
humiliating defeat, was almost the last act of Philip 
IL.’s reign, which ended with his death on September 
13, 1598. 

Philip IT. left to his son and successor, Philip IIL., 
an_ empire which was nominally undiminished, as the 
independence of the United Provinces had never been 
recognized, and the war for their reduction was still 
going on. But the unwieldy mass was suffering from 
internal exhaustion. The resources of Spain and the 
New World had been squandered in the prosecution 
of schemes of ambition which had ended in failure. 
The attention of the people had been distracted from 
peaceful industry to the unprofitable occupation of 
war. The soldiery of Spain, once reckoned invincible, 
had lost their prestige in the marshes of Holland. 
The enormous taxes, from which nobles and clergy 
were exempted, fell with ruinous severity upon the 
productive classes. Castile had suffered most, be- 
cause it was most completely subject. 
which retained their liberties longest were more prosper- 
ous, even though they had no share in the riches that 
were poured into Castile from the western colonies. 
But they, too, had suffered from the king’s reckless 
ambition and from an economic policy which followed 
the most glaring errors of the Middle Ages. Every 
other consideration had been sacrificed to the accumu- 
lation of specie, with the result that prices were forced 
up to an abnormal height, while the wealth of the 
country bore no proportion to the currency. The 
nobles were carefully excluded from all political affairs 
and ceased to take the slighest interest in the adminis- 
tration. When this exclusion came to an end after Philip 
II.’s death, they appear as mere courtiers, rivalling 
each other in the extravagance of their expenditure, 
but contributing nothing to the efficiency of the state. 
The government had been centralized by successive 
kings, but it was carried on without either wisdom or 
imparaality. The administration of justice was venal 
and incompetent. The people had been deprived of 
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Spain Philip’s policy proved a complete | 
His religious intolerance excited the revolt 


The provinces | 
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their liberties, but they failed to receive compensation 
in increased order and security. Spain had to pay 
dearly for its short period of glory. Its rapid de- 


cline in the 17th century was the inevitable penalty 


for the faults and errors of the 16th. 

‘“God,”’ said Philip IL, eee has been gracious in 
giving me so many states, has not given 
me an heir capable of governing them,’? ?>!ip HI. 
His successor was the natural product of his father’s 
system; the exhaustion of Spain was inevitably ac- 
companied by the degeneracy of its rulers. Philip 
III., who was twenty-one years old at his accession 


had been brought up among priests and women, and 


showed all the defects of his education. Spanish 
writers are never weary of dilating upon his piety and 
his devotion. The cares of government he left en- 
tirely to his favorite, the duke of Lerma, while he 
contented himself with the performance of religious 
duties and the ceremonies of a stately court. The 


change of rulers was significantly marked in a quarrel 
The kingdom was | 


with the province of Biscay, which still retained its 
ancient privileges intact. An attempt was made in 
1601 to impose new duties by a royal ordinance; the 


| Biscayan deputies protested vigorously against this 
encroachment upon their liberties, and openly threat- 


ened to seek another ruler. Philip IIT. hastened to 
avert the storm by withdrawing the obnoxious ordi- 
nance. Thus the policy of centralization was aban- 
doned, and the tendencies to division and isolation 
were confirmed. : 

The piety of Philip III., which was as disastrous to 
Spain as the more masculine bigotry of his 


predecessors, found characteristic expres- taped Moots 
sion in the persecution of the Moriscoes. from pain. 


Ever since the suppression of their first 
revolt in 1502,—a revolt which was provoked by the 
breach of the compact made on the fall of Granada, — 
the conquered i pe had been cruelly oppressed. 


Charles V. renewed the edict of 1502 in 1526, and the 
overt profession of Mohammedanism was extinguished 
in Spain. But in secret they continued to cherish the 


faith of their ancestors, and this was enough to exas- 
perate a monarch who preferred to have no subjects 
at all rather than to rule over heretics. An edict of 
Philip II. in 1566 forbade them to speak or write in 
Arabic, and ordered them to renounce all their tradi- 
tional habits and ceremonies. Futile remonstrances 
were followed by a desperate rising, which was quelled 
in 1570. The most obstinate of the rebels were exiled 
to Africa; but most of them sullenly submitted. Philip 
III. determined to prove his zeal for orthodoxy by 
completing the work which his father had left unfin- 
ished. In 1609 all the Moriscoes were ordered to de- 
part from the Peninsula within three days, and the 
penalty of death was decreed against all who failed to 
obey, and against any Christians who should shelter 
the recalcitrant. _The edict was obeyed, but it was the 
ruin of Spain. The Moriseoes were the backbone of 
the industrial population, not only in trade and manufae- 
tures, but also in agriculture. The haughty and indo- 
lent Spaniards had willingly left what they considered 
degrading employments to their inferiors. 'The Moors 
had introduced into Spain the cultivation of sugar, 
cotton, rice, and silk. They had established a system 
of irrigation which had given fertility to the soil. The 
province of Valencia in their hands had become a 
model of agriculture to the rest of Europe. In manu- 
factures and commerce they had shown equal supe- 
riority to the Christian inhabitants, and many of the 
products of Spain were eagerly sought for by other 
countries. All these advantages were sacrificed to an 
insane desire for religions unity. ‘i 
The resources of Spain, already exhausted, never 
recovered from this terrible blow. Under these cir 
cumstances it was an absolute necessity that the ambi 
tious schemes of previous rulers should be abando 
and it was fortunate that Lerma was pers 
clined to a policy of peace and that events occurred 
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to favor its adoption. The accession of James I. in 
England gave a convenient opportunity for concluding 
the long war that had been carried on with Elizabeth. 
English mediation brought about a twelve years’ truce 
in 1609 with the United Provinces, which amounted 
to a practical recognition of their independence, The 
death of Henry IV. and the regency of Mary de’ Me- 
dici enabled Lerma to arrange an alliance with France, 
which was cemented by a double marriage. Louis 
XILL married the infanta Anne of Austria, and Eliz- 
abeth of France was betrothed to the son and heir of 
Philip U1. _Forthe moment Spain occupied a higher 
position in Europe than it had held since the defeat 
of the Armada. James I. was weakened by quarrels 
with his parliament and by the want of a definite 
policy. France under the regency had abandoned the 
attitude of Henry IV. and was distracted by internal 
squabbles. The empire was in the feeble hands of 
ating, and the Austrian Hapsburgs were still di- 
vided by the family jealousies that had arisen from the 
deposition of Rudolph II. The Turks had declined 
since the days of Soliman the Magnificent with a ra- 
pidity characteristic of Oriental powers. In the midst 


of these states Spain, subject to an apparently abso- | 


lute monarchy, enjoyed much the same prestige as in 
the best days of Philip II. With the consciousness 
of power the oldambitions revived. An arrangement 
was being discussed for the recognition of the arch- 
duke Ferdinand as the successor of Mathias in the 
Austrian territories. Philip III., however, advanced 
a claim to Hungary and Bohemia on the ground that 
his mother was a daughter of Maximilian II., whereas 
Ferdinand was only descended from that emperor’s 
brother. The claim was by no means indisputable, 
but it was inconvenient to Ferdinand to have to dis- 
cuss it. He agreed, therefore, to purchase the sup- 
port of Spain by ceding Alsace, and the vacant impe- 
rial fief of Finale in Italy (1617), and on these terms 
he succeeded in effecting his designs. Thus a prospect 
was opened to Spain of connecting its Italian posses- 
sions with the Netherlands and of forming a compact 
Spanish dominion in central Europe. At the same 
time the old policy of advancing Roman Catholicism 
was resumed, as the suecess of Ferdinand promised to 
secure a signal victory for the Counter-Reformation in 
rmany. But this forward policy was distasteful to 
Lerma, who found it necessary to retire in 1618. His 
withdrawal from affairs was not accompanied by any 
loss of the royal favor, and the offices which he had 
held were conferred upon his son, the duke of Uzeda. 
The alliance between the two branches of the house 
of Hapsburg was not finally completed by the ar- 
rangement with Ferdinand. It was vigorously urged by 
Ojiate, the Spanish representative at Vienna, by Khe- 
venhiiller, the Austrian envoy at Madrid, and by the 
Spanish party, headed by Zufiiga, which had always 
opposed the policy of Lerma. But neither Uzeda nor 
the royal confessor Aliaga was in favor of an alliance 
by which Spanish blood and treasure were to be ex- 
pended in securing the interests of Austria. Philip 
. IL., however, was gained over by an appeal 
yey war, to his religious feelings, and in January, 
; 1620, he undertook to send assistance in 
men and money to Ferdinand IT. Thus Spain was 
involved in the Thirty Years’ War, which had been 
- commenced in 1618 by the revolt of Bohemia against 
Ferdinand, and the acceptance of the crown by the 
elector-palatine Frederick V. Spanish troops from 
Italy aided Tilly to win the battle of the White Hill, 
d Spinola led an army from the Netherlands against 
the alatinate. But the party of peace was still 
strong in Spain. Frederick V. was the son-in-law of 
s I., and his complete humiliation would hinder 

' ce haties a project of a marriage between 
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ee Charles and the Spanish infanta. The truce 
land would expire in April, 1621, and if the 
‘was to be resumed with the Dutch it was essential 
isolate them by concluding the alliance with Eng- 
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land. Moreover, the finances of Spain were by no 
means in a condition to support the extraordinary ex- 
penses of a European war. All these considerations 
| pointed to peace, and Philip ILI. was on the point of 
recalling Lerma, when he died in March, 1621. His 
reign had not been glorious or advantageous to Spain, 
but it contrasts favorably with those of his successors. 
Spanish literature and art, which had received a great 
impulse from the intercourse with foreign countries 
under previous rulers, reached their zenith during his 
lifetime. Three writers have obtained European fame 
—Cervantes, who produced the immortal Don Quixote 
between 1605 and 1613, and two of the most fertile of 
romantic dramatists, Lope de Vega and Calderon. In 
the domain of art Spain produced two of the greatest 
masters of the 17th century, Velasquez and Murillo. 
The time which Philip III. had spent on his de- 
votions was given by his successor to the 
more secular pleasures of hunting and the 
theatre. But Philip IV. shared to the 
full his father’s disinclination to burden himself with 
the cares of government. The office of first minister 
was given to Zuniga, the chief advocate of an aggres- 
sive policy in the late reign. Lerma and Uzeda were 
banished from the court. But the chief influence over 
the administration was exercised from the first by the 
royal favorite, the count of Olivares, who succeeded to 
Zuiiiga’s office on the latter’s death. Olivares was a 
man of considerable industry and ability, though his 
reputation has suffered from the inevitable comparison 
with his great contemporary and rival, Richelieu. He 
conceived the plan of restoring Spain to_its former 
greatness by returning to the policy of Philip I. 
regardless of the change in the internal resources 0 
the country. All ideas of peace were abandoned, and 
Spain plunged headlong into the European struggle. 
The truce with the United Provinces was unpopular 
because the commercial progress of the Dutch was 
fatal to the trade of the Spanish Netherlands, and 
Amsterdam had already begun to take the place of 
Antwerp. The expiration of the truce in April, 1621, 
was followed by an immediate renewal of the war. To 
make the war successful it was imperative to secure 
the alliance with England, but this was sacrificed be- 
cause the emperor insisted upon confiscating the Pala- 
tinate, which was conferred upon Maximilian of 
Bavaria. The match with the Spanish infanta was 
broken off, and Prince Charles married Henrietta 
Maria of France. The alienation of England was 
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enough in itself to ensure the ultimate failure of the 
Dutch War. On the mainland the successive stadt- 
holders, Maurice and Frederick Henry, held their own 
eyen against the experienced Spinola, and after the 
latter’s recall in 1629 had a distinct advantage. But 
it was by sea that the Dutch gained their most con- 
spicuous successes. In 1628 the Spanish _treasure- 
fleet was captured by Admiral Hein, whose booty was 
estimated at seven millions of guilders [$2,842,000]. 
The greater part of Brazil, together with Malacca, 
Ceylon, Java, and other islands, were conquered by 
the Dutch sailors. Instead of conquering the northern 
provinces, Spain had to make co exertions to defend 
the frontiers of the southern Netherlands. 

Tn central Europe the fortune of war was more favor- 
able to Spain and her allies. The crushing defeat of 
the elector-palatine was followed by the humiliation 
of the Protestant champion, Christian IV. of Den- 
mark. Ferdinand II. enjoyed for a moment greater 

ower than any other successor of Charles V., and the 

dict of Restitution seemed to complete the triumph 
of the Catholic reaction in Germany. But the revival 
of the Hapsburg power awakened the jealousy of 
France, which in 1624 had fallen under the, strong 
rule of Richelieu. The Spaniards had occupied the 
Valtelline, an important pass which connected Lom- 
bardy with Tyrol. A French army expelled the con- 
querors in 1624, and the treaty of Moncon restored the 


pass to the community of the Grisons, For a time 
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France was occupied with the suppression of a Hugue- 
not rising, but no sooner had La Rochelle fallen than 
Richelieu again interfered to thwart the designs of 
Spain in the question of the Mantuan succession. The 
Spaniards endeavored to exclude the duke of Nevers, 
the rightful heir to the duchy, on account of his con- 
nection with France. But Richelieu forced the Spanish 
troops to raise the siege of Casale, and ultimately ex- 
torted the treaty of Cherasco (1631), by which the em- 
peror recognized the succession of the duke of Nevers 
in Mantua. The occupation of Pinerolo in this war 
gave the French an opening into Italy and threatened 
the ascendency which Spain had so long exercised in 
the Peninsula. Meanwhile the victories of Gustavus 
Adolphus had destroyed the imperial and Catholic 
ascendency in Germany. The Spaniards were igno- 
miniously driven from the positions which they occu- 
pied on the Rhine. 

The death of Gustavus Adolphus at Liitzen inspired 
the Roman Catholic powers with new hopes. Spain 
determined to strain every nerve to turn the tide of 
victory. Philip [V.’s brother Ferdinand, the cardinal- 
archbishop of Toledo, was sent to raise troops in Italy 
and to lead them through Germany into the Nether- 
lands. In 1634 Ferdinand effected a junction with the 
imperial forces, and their combined efforts won a signal 
victory at Nordlingen. The Lutheran princes, headed 
by John George of Saxony, hastened to make terms 
with the emperor in the treaty of Prague (1635). The 
Swedes were left almost isolated in Germany, and a 
a pape termination of the war seemed inevitable. At 
this crisis Richelieu decided to embark in the war as a 
principal, and concluded a close alliance with the Dutch 
against Spain. For two or three years the new policy 
of France seemed likely to be attended with failure. 
The French troops, unaccustomed to war, were no 
match for the trained veterans of Spain. Not only 
were they repulsed from the Netherlands, but the 
cardinal-infant actually invaded France (1636) and in- 
spired a panic in the capital itself. His success, how- 
ever, was only temporary, and before long the superior 
policy of Richelieu gave France the upper hand. The 
occupation of Alsace, which fell into French hands 
after the death of Bernhard of Saxe-Weimar, inter- 
rupted the connection between the Netherlands and 
Italy. In the latter peninsula the French gained 
ground and restored the regent of Savoy, whom the 
a ipege had expelled. Finally, more important than 
all, the alliance with Holland gave France the superi- 
ority by sea. The destruction of a great Spanish fleet 
in the Downs, where it had taken refuge under the 
neutral flag of England, made it almost impossible to 
send reinforcements from Spain to Brussels. By strik- 
ing at the points of connection, Richelieu was _break- 
ing the unwieldy Spanish empire to pieces. At this 
moment his task was immensely facilitated by the out- 
break of internal dissensions. 

Olivares had been inspired by the success of his 
great rival with the idea of strengthening Spain by a 
vigorous policy of centralization. The monarchy con- 
sisted of a number of scattered provinces, each ruled 
by a separate council at Madrid, and each possessed 
of its own separate institutions. They were held 
together only by the predominance of Castile and by 
religious unity. This system Olivares determined to 
abolish by elevating the royal power to equal abso- 
lutism in all the provinces. The dangers from foreign 
enemies were to be met by forming Spain into one 
indissoluble whole. But the spirit of provincial inde- 
pendence was still strong, and it was artfully encour- 
aped by the intrigues of Richelien, who wished to 
absorb the attention of Spain in its domestic affairs. 
An edict ordering all able-bodied men to arm for the 
war, under penalty of confiscation, provoked a revolt 
in 1640 among the Catalans, who were jealously at- 
tached to their old privileges, and whose proximity to 
the French frontier had already exposed them to in- 
tolerable hardships. The Castilian troops were driven 
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from the province, and Catalonia formed itself into a 
republic under the protection of France. This event 
exerted a magical influence upon Portugal, where 
Richelieu’s emissaries had also been active, and where 
the antipathy to Castile wag national rather than pro- 
vincial. In Dasatahel 1640, a revolution was success- 
fully accomplished in Lisbon, and the crown was 
assumed by a native noble, John of Braganza, in 
whose veins ran the blood of the ancient kings. These 
disasters were fatal to Olivares, to whose system of 
government they were not unnaturally attributed. In 
1643 he was compelled to resign his post, and Philip 
IV. announced his intention of ruling alone. 

The revolt of Catalonia and Portugal, together with 
the undisguised discontent shown by several of the 
other provinces, could not but hamper Spain in the 
conduct of the European War. ‘The conquest of Rous- 
sillon in 1642 enabled the French to give effectual 


assistance to the Catalans, who acknowledged Louis 


XIII. as count of Barcelona. The successive deaths 
of Richelieu (1642) and Louis XIIT. (1643) made no 
difference to the policy of France, which was directed 
by Mazarin under the regency of Anne of Austria. 
The French had now completely made up the military 
inferiority which had foiled their efforts at the begin- 
ning of the war. In 1643 Enghien (afterwards the 
great Condé) won the first of a brilliant series of vic- 
tories at Rocroi, and his success was the more impor- 
tant because it placed the domestie authority of the 
regent upon a firm footing. The disasters of Spain 
were increased by the formidable rising of Masaniello 
in Naples (1647), which was carried on by the duke of 
Guise and was suppressed with difficulty in 1648. 
This was followed by the loss of the Austrian alliance 
through the treaty of Westphalia. Asit would have 
been impossible for Spain to contend single-handed 
against the hostile coalition, the opportunity was 
seized to make terms with Holland. is was only 
achieved by consenting to great sacrifices. Not only 
did Spain surrender all claims to sovereignty over the 
northern provinces, but it also ceded to them the 
northern districts of Brabant, Flanders, and Limburg, 
with the ‘strong fortresses of Maestricht, Hertogen- 
bosch (Bois-le-Duc), Bergen-op-Zoom, and Breda. 
The Dutch retained all their conquests in America and 
the Indies, and secured themselves from the rivalry 
of Antwerp by a clause which enjoined the permanent 
closing of the Scheldt. This marks the final recogni- 
tion of the United Provinces as an independent state 
and also the transference to the northern powers of 
the maritime supremacy hitherto claimed by Spain. 
France and Spain were now left face to face with 
each other. For the next four years the disturbances 
of the Fronde gave the Spaniards a great opportunity, 
of which they were not slow to avail themselves. In 
the Netherlands they recovered Gravelines, Ypres, and 
Dunkirk, while Don John of Austria, a nat son 
of Philip IV., took Barcelona and reduced the Cata- 
lans to submission. But the triumph of Mazarin in 
1653 enabled France once more to devote itself to the 
war, although at the same time it drove the great 
Condé into the aise service. The military opera- 
tions now reduced themselves to a duel in the Nether- 
lands between the rival generals Condé and Turenne. 
The old tactics, which were adhered to with Spanish 
obstinacy, were now out of date, and the once invin- 
cible infantry was almost useless against the quick 
movements of light-armed troops which had been in- 
troduced by Gustavus Adolphus. The struggle was 
finally decided by the intervention of Bngland, Both 
powers had earnestly sued for the support of 
The rapid advance of the French power was a 
reason for England to assist Spain, but the 
bigotry that still prevailed at Madrid made the alli: 
impossible. At last Mazarin gained over the Prote 
by ee ig te banish the Stuarts from F 
to cede Dunkirk. Reinforced by 6000 Ironsides, prob 
ably the best soldiers in Europe, Turenne was irresist- 
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ible. Dunkirk was reduced after an obstinate defence 
and handed over to the English, to the great scandal 
of Roman Catholic Europe. One after another the 
fortresses of Flanders fell into the hands of the French, 
and, though the death of Cromwell lost them the sup- 
port of England, it was impossible for Spain to con- 
tinue the war. In 1659 Mazarin and Don Luis de 
Haro, the successor of Olivares, met on a small island 
in the Bidassoa, and there arranged the treaty of the 
Pyrenees. Spain had again to make great sacrifices. 
Besides Artois and several fortresses in the Nether- 
lands, Roussillon and Cerdagne were ceded to France, 
and thus the Pyrenees were fixed by law as the boun- 
dary between the two countries. Louis XIV. was to 
marry the infanta Maria Theresa, who was to receive 
a large dowry, but was to renounce all eventual claims 
to the Spanish crown. The only concessions made by 
France were the pardon of Condé, the recognition of 
Catalonia as a province of Spain, and the promise to 
give no more assistance to the Portuguese. 

Now that Spain was freed from external hostilities, it 
seemed possible that the reduction of Portugal might 
be at last accomplished. But the alliance of France 
was speedily veftaned by that of England, and Cath- 
erine of Braganza was married to Charles II. Louis 
XIV., too, tried to obtain from the Spanish Govern- 
ment an acknowledgment of his wife’s claims to the 
succession, and failing in this he continued to send 
secret assistance to the Portuguese. A French general, 
Schomberg, defeated Don John of Austria in 1663, 
and two years later routed the Spanish forces at the 
battle of Villa Viciosa. This final disaster crushed 
the declining energies of Philip IV., who died on 

dees er 17, 1665. As his son Charles 


2 oe ay IL. was only four years old, he bequeathed 

ane the government to his widow Maria Anna 
; of Austria, with a special jnnta to advise 
her in the conduct of affairs. AS the Spanish mon- 


archy had declined, its authority had been exercised 
by a series of chief ministers,—Lerma, Olivares, and 
aro,—and this was the only way in which the unity 
of the executive power could now be maintained. 
The favor of the queen-mother raised to this position 
her confessor, Father Nithard, a native of Styria. He 
was a man of ability and experience, and set himself 
to cope with the most glaring evils of the state. He 
endeavored to diminish the public expenditure by 
limiting the salaries of officials, and by putting an end 
to the abuses which hindered the commerce with the 
colonies. But he was soon called upon to face unex- 
ei difficulties. Louis XTV. advanced a claim, on 
half of his wife, to certain territories in the Neth- 
erlands in virtue of the so-called “‘ law of devolution.” 
This was an old custom by which the children of the 
first marriage succeeded, to the exclusion of all later 
descendants. As Spain resisted the claim, the French 
invaded Flanders and overran Franche-Comté. The 
regent was compelled to purchase the restoration of 
the latter province by ceding part of Flanders to 
France in the treaty of Aix-la-Chapelle (1668). At 
the same time the independence of Portugal was 
finally acknowledged. These disasters increased the 
jealousy with which the Spanish nobles regarded the 
rule of a Jesuit and a foreigner. A strong opposition 
_ party was formed under the leadership of Don John 
of Austria, and in 1669 Nithard was compelled to 
resign. But among the nobles themselves there was 
little unity, and a difference arose as to the policy to 
e pursued when Louis XIV. attacked Holland in 
672. The queen-mother was naturally on the side 
Austria, and her influence was sufficient to secure 
adhesion of Spain to the first European coalition 
nst France. This success she followed op by ob- 
ing the post of chief minister for another favorite, 
Fernando de Valenzuela, who was appointed marquis 
f Villafierra and raised to the rank of a grandee of 
This revived the jealousy of the nobles, who 
rain formed a league for the maintenance of their 
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privileges under Don John of Austria. This time 
they were completely successful. Not only was 
Valenzuela banished, but Maria Anna herself was 
compelled to retire from the court and to take up her 
residence in Toledo. Don John was now all-powerful. 
A natural antipathy to the policy of the regent led 
him to draw aloof from the Austrian alliance and to 
attach himself to France. A marriage was concluded 
between Charles If. and Maria Louisa of Orleans. It 
was hoped that by this means better terms would be 
obtained from Louis XIV., but in the treaty of Nime- 
guen Spain had to surrender Franche-Comté and four- 
teen fortresses in Flanders. This treaty marks the 
complete loss by Spain of its position as a first-rate 
power. Henceforth it could aly exist by the support 
of those states which resented the aggrandizement of 
France. Don John was no more successful in his 
domestic than in his foreign policy. His industry was 
as unwearying as that of Philip IL. himself, and he 
determined to rule independently of all interested ad- 
visers. ‘The reform from which he hoped most was a 
revocation of the crown domains which had passed into. 
private hands. But the scheme met with natural 
opposition from the nobles, and he died in 1679 with- 
out having accomplished anything. For a year 
Charles II. endeavored to rule in person 
with the help of the ordinary council, but 
the attempt only showed how the strength 
of the monarchy was bound up with the personal 
character of the ruler. ‘‘ Charles V.,”’ says Mignet, 
‘“had been both general and king; Philip II. was 
merely king, Philip IIL. and Philip LV. had not been 
kings; Charles IT. was not even a man.”’ From in- 
faney Charles’s health had been so defective that his 
death had appeared an imminent contingency, and his 
intellect was as feeble as his body. It was impossible 
for him to exercise any effective control over the gov- 
ernment, and he was little more than a tool in the 
hands of the nobles, who, under Don Luis de Haro, 
had recovered much of the political influence from 
which Olivares had excluded them. In 1680 the office 
of first minister was given to the greatest of Spanish 
magnates, the duke of Medina-Celi. It was at this 
time that Louis XIV. was conducting his famous 
réunions, and the weakness of Spain enabled him to 
annex without opposition Courtrai, Dixmude, and the 
great fortress of Luxemburg. _ Medina-Celi, disgusted 
with his thankless task, resigned in 1685, and_his 
place was taken by Count Oropesa. The new minister 
revived the alliance with Austria, and Spain became 
a member of the league of Augsburg in 1686. The 
success of the league seemed to be almost assured by 
the Revolution which gave the crown of England to 
William IIL, the leader of the opposition to Louis 
XIV. But in spite of apparently overwhelming odds 
France more than held her own, and Spain was humili- 
ated by the capture of Urgel and Barcelona. Ministers 
held office only at the will of court factions, and the 
first disaster was fatal to Oropesa. Spain continued 
to play a secondary part in the war, which was con- 
cluded in 1697 by the treaty of Ryswick, the first for 
many years in which France did not obtain’ any ad- 
dition of territory. The chief motive for Louis XIV.’s 
moderation was the desire to devote his attention to 
the approaching question of the Spanish succession. 

The decline of Spain in the 17th century is not to be 
measured by its territorial losses. Holland 


had extorted a tardy recognition of its in- Degline of 
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dependence ; Portugal was once more a ‘the 17th 
separate kingdom ; Catalonia was reduced century. 
only to very doubtful submission ; France 

had seized upon Roussillon and Cerdagne, Franche- 


part of the southern Netherlands ; 
French influence had been established in Italy as a 
counterpoise to that of Spain. But the weakness of 
the extremities, to which these facts bear conclusive 
testimony, was the result of still greater weakness at 
the centre. The population of the peninsula, esti- 
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mated at twenty millions under the Arabs and at 
twelve under Ferdinand and Isabella, had fallen to 
less than six millions in the reign of Charles II. This 
decrease of numbers was~doubtless due in the first 
place to the religious bigotry which had condemned 
thousands of Jews and Nignaman to death or exile, 
but it is partly traceable to a fatal decline in the 
economic prosperity of the country. Agriculture, for 
which many parts of Spain were peculiarly fitted, had 
suffered from the departure of the Moriscoes and from 
a number of other causes. The want of any law of 
mortmain had led to the accumulation of at least one- 
fourth of the land in the hands of the monasteries, 
the most charitable but the most careless and conserva- 
tive of landlords. Thanks to their obstinate adherence 
to obsolete methods of cultivation, their estates pro- 
duced little more than one per cent. on the outlay. 
The system of entail, which earlier monarchs had 
striven to restrict, made enormous strides in the 16th 
century, and most of the secular estates were inalien- 
ably concentrated in the hands of a few great nobles, 
.who lived at Madrid and spent their revenues in 
lavish extravagance without any regard to the in- 
terests of their tenants. In the fertile provinces 
of Andalusia and Estremadura agriculture was en- 
tirely ruined by the system of sheep-farming. In 
the 12th century, when the country was exposed 
to the destructive forays of the Moors, the inhabitants 
had been forbidden to inclose their lands with either 
hedges or ditches, and successive kings had encour- 
aged the rearing of huge flocks of sheep which could 
easily be driven over the open country into a place of 
safety. In the 16th and 17th centuries the condition 
of things had entirely changed, but the old regulations 
were jealously maintained by the company of La Mesta, 
one of the most powerful and independent corporations 
in Spain. This body, which derived large revenues 
from the sale of wool, was enabled to retain its privi- 
leges intact until the reign. of Charles III. EHyvyery 
summer their flocks poured down the northern moun- 
tains, and the absence of enclosures made it impossible 
to defend the crops from their ravages. esides 
making agriculture impossible, the exclusive attention 
to sheep-rearing led to the gradual disappearance of 
the old forests, and, as no one ventured to plant new 
trees, great parts of Castile became an arid desert. 


Every kind of industry suffered in the same way as | 


agriculture. The true Spaniard despised all who earned 
a living by handicraft, and when the Moriscoes had 
been banished it was impossible to obtain skilled arti- 
sans except by importing them, The Spaniards could 
not even cut their own timber into ships or construct 
fortifications for their own towns. Madrid and other 
cities were crowded with foreigners, who hastened to 
make a fortune that they might carry it back to their 
native land. The Government was quite as much to 
blame as individuals. The gold from the New World 
would have enabled Spain to command the markets of 
Europe, but the medizeval restrictions on the exporta- 
tion of the precious metals were strictly enforced. The 
high price of commodities was attributed, not to the 
oa Foe of the medium of exchange, but to the 
competition of foreign and colonial markets. It was 
forbidden to export one article after another, and the 
colonies were expected to send gold without receivin 

anything in exchange. A more ruinous policy opeld 
hardly be conceived ; but it was supported by the mer- 
chants themselves, who refused to fill their vessels with 
anything but gold and silver, and left the indigo, cotton, 
and other commodities to the English and the Dutch. 
Domestic production, crippled by these restrictions, 
was almost destroyed by the excessive taxation ren- 
dered necessary by the ambitious schemes of Philip IT. 
and his descendants. It is notorious that Austria 
could never have carried on the Thirty Years’ War so 
long but for the supplies received from Spain. Spain, 
in fact, was the great subsidizing power in the 17th 
century, as England was in the 18th. The enormous 
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expenditure thus necessitated was wrung from the 
classes least able to pay it, as the Government was not 
strong enough to attack the exemption of the nobles 
and clergy. The alcavala, the tax on sales which 
Ximenes had abolished, was restored under Philip IL, 
and in the 17th century reached the enormous amount 
of 14 per cent. The traders naturally sought to evade 
a tax which it was impossible to pay. But this only 
increased the vigilance of the revenue officers, who 
endeavored to collect the tax at every opportunity, on 
the raw material, on the manufactured product, and 
again every time that it changed hands. Taxation in 
Spain was a caricature of Alva’s system in the Neth- 
erlands, and was even more ruinous than that had 
been. Foreign nations reaped all the advantages which 
the short-sighted policy of the Spaniards threw away. 
It has been calculated that five-sixths of the manufac- 
tured commodities consumed in Spain were provided 
by foreigners, and that they carried on nine-tenths of 
the commerce with the Spanish colonies. By law all 
foreign trade with the colonies was prohibited, but the 
decline of native industry made it impossible to en- 
force the laws, and the Spanish Government had to 
connive at a contraband trade of which other countries 
ained all the profit. The policy of the earlier kings 
be made the colonies dependent upon European 
products, and when Spain could no longer supply them 
they had to be obtained elsewhere. Cireumstances in 
the latter half of the 17th century allied Spain with 
England and Holland against France, and the English 
and Dutch founded their commercial supremacy upon 
the trade which Spain threw into their hands. The 
country which had sent a hundred vessels to Lepanto, 
and which in 1588 had despatched the great Armada 
against England, was reduced under Charles II. to 
borrowing Genoese vessels to maintain its connection 
with the New World. The army which had once been 
the terror of Europe, had sunk at this time to an 
effective force of little more than 20,000 men. In 
literature and art the decadence of Spain was equally 
conspicuous and complete. The religious unity of the 
country was preserved, but all wank with the intel- 
lectual advance of Europe was deliberately sacrificed. 
In spite of its loss of power and prestige, the crown 
of Spain was still oa Rs as a prize wel The 


worth winning. Ever since Charles IL.’s _ spanish 
accession the Spanish succession had been yo 


a prominent question for European diplo- ‘ 
macy, and from 1697 it became the pivot on which in- 
ternational relations turned. Charles II.’s first wife, 
Maria Louisa, of Orleans, had died childless in 1689, 
and his second marriage to Maria Anna of Neubur 
was equally unfruitful. The male line of the Spanis 
Hapsburgs was evidently on the verge of extinction, 
and by law and tradition the crown would pass to the 
nearest female or her heir. But the question was com- 
plicated in many ways. Of Charles II.’s two sisters, 
the elder, Maria Theresa, had married Louis XIV. 
and had renounced her claims, but her husband had 
always protested against the renunciation, and the non- 
ayment of the panne dowry a him an argument 
for its nullity. The younger, Margaret Theresa, had 
married the emperor Leopold I., and had made no re- 
nunciation ; but she had since died, a an only 
daughter, Maria, who married the elector of Bavaria. 
Going a generation back, the two sisters of Philip IV. 
had also married into the houses of Bourbon and 
Hapsburg. Anne of Austria, whose renunciation of 
the Spanish crown was undisputed, was the mother 


of Louis XIV., while Maria Anna was the mother of 
Leopold I. Ever since the division of the house 
Hapsburg into two branches it had _agre 


by a family compact that if either became extinet 
other should succeed to its territories. Leopol 

extremely anxious to restore the unity of the fami 
securing the observance of this compact, and 
great advantage in the fact that Charles IL.’s 
was his own sister, and Charles’s second wife 1 
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sister-in-law. The will of Philip IV. had arranged | 


that, after Charles Il. and his descendants, the crown 
should pass, first to Margaret Theresa and her children, 
and secondly to Leopold and his children. It was a 
hey disappointment to Leopold that his first wife left 

im only a daughter, but he tried to secure the claims 

of his family by extorting from her on her marriage a 
renunciation of her rights to the-crown of Spain. ‘This 
renunciation the Spanish Government had never recog- 
nized, and the queen-mother, whose adherence to the 
Hapsburg interests was overcome by her feelings for 
her own family, induced Charles II. to make a will in 
1696 in which he named Joseph Ferdinand, the infant 
electoral prince of Bavaria, as his heir. But the queen- 
mother’s death withdrew the dominant influence at the 
court of Madrid and enabled the Austrian envoy, Count 
Harrach, with the help of the queen, to procure the 
revocation of this will. The succession now became 
the subject of party quarrels and intrigues, in which 
the rival envoys of Austria and France took a promi- 
nent part. The aim of Leopold I. was to obtain the 
succession of his second son, the archduke Charles, 
while Louis XIV. hoped to procure the Spanish crown, 

if not for his son, at least for one of his grandsons. 
The office of first minister in Spain had not been filled 

up since the fall of Oropesa, and the most influential 
man in the kingdom was Cardinal Portocarrero, arch- 
bishop of Toledo. He was a bitter opponent of the 
queen, who was extremely unpopular, and, all his efforts 
were directed to thwart the schemes of Austria. ‘To 
depress the cardinal, Maria Anna induced Charles IT. 

to recall Oropesa, but the latter declined to return to 
the Austrian alliance which he had previously cham- 
a and espoused the cause of the electoral prince. 
here was no semblance at this time of a French party 

in Madrid, but Louis XIV. availed himself of the 
cessation of hostilities to send thither an able diplo- 
matist, Count Harcourt, who speedily contrived to ex- 
ercise considerable influence over the course of events. 
Too many European interests were involved in the 
succession to allow it to be settled as a mere question 
of domestic politics. The idea of the balance of 
power dominated European diplomacy at this time, 
and William IIL. of England was its avowed and re- 
cognized champion. England and Holland, the two 
countries with which William was connected, were 
-_yitally interested in the Spanish trade. The accession 
of a French prince in Spain would almost inevitably 
transfer to France all the advantages which they at 
present enjoyed. It was obvious that William III. 
must have a voice in the settlement of this succession, 
and Louis XIV., who had no desire for a new Euro- 
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pean war, was willing to recognize this. The negotia- 
tions between England and France resulted in the first 
treaty of partition (October 11, 1698). The electoral 
prince was to receive the bulk of the Spanish empire, 
viz., Spain itself, the Netherlands, Sardinia, and the 
colonies; the dauphin was to have Naples, Sicily, 
Finale, and Guipuzcoa; while Lombardy was to go to 
the archduke Charles. This treaty had one fatal de- 
 fect—that it was based solely on the interests of the 
 eontracting powers and took no account of the wishes 
of the Spaniards, who resented me proposal for the 
division of the empire. The first hint of the treaty 
irritated Charles IL. into making a second will in No- 
~ yember in favor of the electoral prince, and all parties 
jn Spain agreed in its approval. But within three 
0 nike Bah, ieists and will were rendered null by the 
sudden death of the infant prince (February, 1699), 
and the question, thus reopened became more thorny 
than ever, as the choice now lay definitely between 
ustria and ce. It seemed almost impossible to 
ent the outbreak of a general war, but William 
patiently reunited the broken threads of his 
lomacy, and arranged with France a second treaty 
artition. The Spanish monarchy was to 
od into two parts. The larger, consisting of Spain, 
Sardinia, and the colonies, was to go 
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to the archduke Charles. The dauphin was to receive 
the share stipulated in the former treaty, with the 
material addition of Lorraine. ‘I'he duke of Lorraine 
was to be compensated with the Milanese. ‘This 
treaty, unlike the first, was communicated to Austria; 
but the emperor, who was now confident of securing 
the whole inheritance, refused to accept it. 

Meanwhile the death of the electoral prince had 
destroyed the temporary unanimity at Madrid. Por- 
tocarrero and his partisans were gained over to the 
side of France by Harcourt. Oropesa fell back upon 
a scheme of his own for uniting the whole Peninsula 

ueen returned to 
her old allegiance to her lent heh and furmed a 
close alliance with Harrach for the advancement of 
the interests of the archduke Charles. A popular 
rising overthrew Oropesa and enabled Portocarrero to 
regain his ascendency. At this juncture came the 
news of the second partition treaty, which again irri- 
tated the tender susceptibility of the Spaniards. The 
Austrian party hoped to utilize the popular feeling 
against Louis XIV. as a party to the hated treaty. 
But Harcourt adroitly contrived to suggest that the 
best way of annulling the partition project was to 
enlist Louis’s own interests against it. The view 
steadily gained ground that the house of Bourbon 
was the only power strong enough to secure the unity 
of the Spanish empire. Portocarrero succeeded in 
inducing Pope Innocent XII. to support the French 
claim. Charles II., feeble to the last, succumbed to 
this combination of influences, ard signed a testament 
bequeathing the succession to Philip of Anjou, the 
second grandson of Louis XIV., on condition that he 
would renounce all claims to the crown of France (Oc- 
tober 3, 1700). Thus his last act was to disinherit his 
own family in favor of the enemy with whom he had 
been at war almost all his reign. He died on the Ist 
of November, 1700. 

Everything now depended upon the decision of Louis 
XIV. The treaty of partition offered substantial ad- 
vantages to France; hatin II.’s will would exalt the 
house of Bourbon above every other family in Europe. 
His hesitation, whether real or feigned, did not last 
long. On November 16, he introduced his grandson 
to the French court as Philip V. of Spain. pain y 
The dynastic ambition of the king was also rig 
based upon sound policy. In the face of Spanish 
opinion and of the emperor’s refusal it was impossible 
to carry out the partition treaty. And for the moment — 
it as one that the accession of a Bourbon prince 
would be secured without difficulty. Philip V. was 
proclaimed in all parts of the Spanish monarchy ami 
popular acclamations. Leopold I. protested and pre- 
pared to attack Lombardy, but he could not hope to 
obtain the whole succession for his son without the 
assistance of the maritime powers. William IIT., who 
saw the aims of his life threatened with ruin, was 
eager for war, but his subjects, both in England and 
Holland, were resolute to maintain peace. In these 
circumstances Louis XIV. played into the hands of 
his enemies. He expelled the Dutch garrisons from 
the fortresses of the Netherlands which they had 
oceupied since the treaty of Ryswick, and replaced 
them by French troops. He showed a cynical inten- 
tion to regard Spain as a province of France, and he 
took measures to secure br the French the commer- 
cial advantages hitherto enjoyed by England and Hol- 
Jand. William III. was thus enabled to conclude the 
Grand Alliance (September 7, 1701), by which the 
contracting powers undertook to obtain the Nether- 
lands and the Italian provinces of Spain for the arch- 
duke Charles and to preserve the mercantile monopoly 
of the English and Dutch. A few days afterwards 
James IL. died at St. Germains, and Louis XTV. was 
injudicious enough to acknowledge his son as king of 
ngland. This insult exasperated public opinion in 
that country; the Tory parliament was dissolved ; and 
the last obstacle to William’s warlike policy was swept 
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away. William himself died in March, 1702, but he 
left the continuance of his policy to the able hands of 
Marlborough and Heinsius. The war which the em- 
peror had commenced single-handed in 1701 became 
general in the next year. 


It is needless to follow the military operations of the | 


War of the Spanish Succession, which have 
been rendered famous by the exploits of 
Eugene and Marlborongh. The chief 
scenes of hostilities were the Netherlands, 
Germany, and Italy, in each of which the French 
suffered fatal and humiliating reverses. At first the 
peninsula of Spain was not directly concerned in the 
war. The Grand Alliance did not aim at excluding 
Philip from the Spanish monarchy as a whole, but 
only from those parts which the maritime powers 
wished to preserve from French influence. But in 
1703 Pedro II. of Portugal deserted the cause of 
France and concluded the Methuen treaty with Eng- 
land. This opened the Peninsula to the allied forces. 
and necessitated a revision of the terms of the alli- 
ance. Pedro's support could only be purchased by the 
expulsion of the French from Spain, and the allies 
now determined to claim the whole Spanish inheri- 
tance fur the archduke Charles. In 1704 the archduke 
roca in Portugal, and the English fleet, under Sir 
xeorge Rooke, captured Gibraltar. As the assistance 
of the Portuguese was only half-hearted, it was decided 
in 1705 to seek a new opening in the east. Catalonia, 
always inclined to revolt against its rulers, and recently 
irritated by the conduct of Philip V., offered a conve- 
nient base of operations. The brilliant but eccentric 
earl of Peterborough succeeded in capturing Barce- 
lona, and by the end of the year the archduke was 
acknowledged as Charles ITI. in Catalonia, Valencia, 
and Aragon. <A great effort on the part of Philip to 
recover the lost provinces was repulsed, and a simul- 
taneous advance of the allies from the east and from 
Portugal compelled him to evacuate Madrid, where 
Charles IIL. was formally proclaimed. But the pro- 
vincial disunion, which had so often hampered the 
Hapsburg kings, proved the salvation of their Bour- 
bon successor. The Castilians refused to obey a king 
who was forced upon them from Aragon, and their 
religious instincts were offended by the alliance of 
Charles with the heretics of England and Holland. 
Disunion among the allies aided the revolt of Castile, 
and by the end of 1706 Charles III. found himself 
compelled to evacuate his recent conquests and to 
return to Barcelona. In 1707 the allies attempted 
another invasion of Castile, but they were routed by 
the duke of Berwick at Almanza, and Aragon and Va- 
lencia were forced to return to their allegiance to Philip 

. For the next two years the war in the Peninsula 
languished. Charles ILL. received reinforcements from 
Austria under Starhemberg, but he was unable to do 
more than retain his hold upon Barcelona. In 1710 
the cause of the allies received a new impulse from the 
arrival of Stanhope with supplies of men and money 
from England. Under the joint command of Stan- 
hope and Starhemberg the army advanced westwards 
from Barcelona, defeated Philip V. at Almenara and 
Saragossa, and for the second time occupied Madrid. 
The disasters which the French had experienced in 
other parts of Hurope had broken the pride of Louis 
XIV., and he was prepared to purchase peace by sacri- 
ficing his grandson. A treaty would have been con- 
cluded to this effect at Gertruydenburg, if the allies 
had not insisted that the French troops should be em- 
ployed in forcing Philip V. to accept it. Louis XIV. 
refused to take arms against his own family, and a 
sudden change in the current of fortune saved him 
from the humiliation which his enemies wished to 
force upon him. Charles III. found it impossible to 
maintain Madrid in face of the enthusiasm of the Cas- 
tilians for his rival. The capital of Spain was of no 
importance from a military point of view, and the 
allies determined on its evacuation. On their retreat 
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| they were followed by Vend6éme, whom Louis XIV. 
| had sent to his grandson’s assistance. Stanhope, at- 
tacked at Brihuega, was compelled to capitulate with 
i all his forces before Starhemberg could arrive to his 
assistance. The latter was defeated after an obstinate 
struggle at Villa Viciosa. Aragon and Valencia again 
submitted to Philip, and the archduke was once mure 
confined to Catalonia. 

At this juncture two events occurred which com- 
letely altered the balance of the contending powers. 
) The fall of the Whig ministry through a court intrigue 
/gave the control of English policy to the Tories, who 
had always been hostile to the war. The death of 
Joseph ie April, 1711, left the Austrian territo- 
ries to his brother, the archduke Charles, who was 
'soon afterwards elected emperor as Charles VI. To 
|allow him to obtain the Spanish succession would be 
to revive the empire of Charles V., and would be even 
more dangerous to the balance of power than the recog- 
nition of Philip V. with adequate securities against the 
union of France and Spain. The object for which the 
allies had been making such immense exertions was 
now a result to be averted at any cost. 

In these altered circumstances, Bolingbroke, the 
English minister, hurried on the negotia- 
tions with France which resulted in the 
treaty of Utrecht between England, France, 
Spain, and Holland., Philip V. was acknowledged as 
king of Spain, on condition that he should formally 
renounce all eventual claims to the crown of France. 
But the partition of the Spanish monarchy was in- 
sisted upon by the allies. The Netherlands were to be 
handed over to Austria, on condition that the Dutch 
should garrison the barrier fortresses. Austria was also 
to receive the Italian provinces of Spain, with the 
exception of Sicily, which was given to the duke of 
Savoy with the title of king. KHngland naturally ob- 
tained considerable advantages from a war in which 
she had borne so prominent a part. The acquisition 
of Gibraltar and Minorca gave her the control of the 
Mediterranean. The asiento conferred upon her the 
privilege of importing slaves into the Spanish colonies, 
and she also obtained the right of sending a single 
vessel into the South Seas. France had to recognize 
the Protestant succession, and to cede Newfoundland, 
Acadia (Nova Scotia), and Hudson’s Bay. Charles 
VI. refused to accept the terms offered to him at 
Utrecht, but he found it impossible to carry on the 
war by himself, and in 1714 he made peace with France 
by the treaty of Rastatt. But he still retained the 
title of king of Spain, and showed no willingness to 
acknowledge Philip V. 

The great blot on the conduct of the allies in arrang- 
ing the treaty of Utrecht was the desertion of the Cata- 
lans, who had rendered such loyal services during the 
war. They were left to the tender mercies of Philip 
V., who sent Berwick to reduce the rebellious province. 
Barcelona resisted for many months with the heroism 
of despair, and was well-nigh reduced to ashes before 
it could be taken (September, 1714). With its fall all 
resistance came toanend. The three Aragonese prov- 
inces were deprived of the last remnants of their an- 
cient privileges, and were henceforth ruled from Mad- 
rid under Castilian laws. 

With the final accession of a Bourbon king Spain 
entered upon a new period of history, in which it once 
more played a considerable part in European polities. 
The death of Louis XTV. (1715), and the acquisition 
of the regency in France by the duke of Orleans, de- 
stroyed the close connection that had hitherto existed 
between France and Spain. Philip V. was hy on- 
driacal and bigoted, the slave of his wife and his con- 
fessor, but he had certain definite schemes to which he 
clung with the obstinacy of a weak character. 
spite of his solemn renunciations and the guarant 
Wes European powers, he never relinquished the 
of ultimately succeeding to the French throne. In wha 
was regarded as the probable event of Louis XV.’s 
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death, he was determined to enforce his hereditary | 


claim, even if he had to resign the crown of Spain. 
His interests were diametrically opposed to those of 
the duke of Orleans, who was after Philip's family, 
the natural heir to Louis XV. Philip V. had one 
other guiding passion, enmity to Charles VI., who had 
robbed the Spanish monarchy of its fairest provinces 
in Italy. These provinces he set his heart upon re- 
gaining, and in this project he was encouraged by the 
two people who had the most influence over him,—his 
wife and his minister. 
Philip V.’s first wife, Maria Louisa of Savoy, had died 
in 1714, leaving him two sons, Louis and Ferdinand. A 
successor was speedily found for her in the person of 
Elizabeth Farnese, niece of the duke of Parma, who 
was suggested by Alberoni, at that time agent for 
Parma at Madrid. The new queen speedily obtained 
unlimited ascendency over her husband’s mind, and 
she displayed an unbridled ambition and a capacity 
for intrigue astounding in one who had been brought 
up in complete retirement. As Philip’s sons by his 
first wife would exclude her own children from the 
Spanish throne, she was anxious to obtain for the 
latter the reversion of the duchies of Parma and 
Tuscany, to which she had an eventual claim. With 
this end in view she encouraged her husband’s designs 
in Italy, while personal ambition made her eager to 
see him on the French throne. Her favor 


Adminis’ gave the conduct of Spanish affairs for a 
‘Alberoni, Short period to her countryman Alberoni, 


one of the strangest personages of the 18th 
century. The son of a gardener at Piacenza, he had 
sought a career in the church, and had come to Spain 
in the suite of Vendéme, whose favor he had won by 
combining the functions of a cook and a buffoon. 
After the death of his patron he remained in Spain, 
and conceived an ardent affection for the country of 
his adoption. Raised to power by the part he had 
played in effecting the king’s marriage, he determined 
to exalt Spain from its long depression to the position 
it had once occupied in Wario. His domestic re- 
forms showed that he had a real capacity for govern- 
ment. Commerce and industry revived under his 
patronage ; the army was reorganized, and the revenue 
- ynereased. But his chief attention was given to the 
navy, the real foundation of the former greatness of 
- $pain. Foreigners who had known the country under 
Charles Il. or during the Succession War were 
astounded at the strides which it had made under 
the new administration. Alberoni himself is said to 
have assured Philip that with five years of peace he 
would make him the most powerful sovereign of 
Europe. But these years of peace he was not des- 
tined to have. Alberoni cordially approved the 
Italian designs of Philip, and hoped to employ the 
restored might of Spain in freeing his native country 
from the hated rule of Austria. He had less sym- 
pathy with the king’s hankering after the French 
crown and his enmity to the regent Orleans. But he 
held office only by the royal favor, and could not 
venture to set up his own will against that of his 
master. He was convinced, and not without reason, 
that everything would go well if he could secure the 
English alliance. 
ut the attitude of Spain had already awakened 
suspicion in France, and the ready mind of Dubois 
7 iat ‘éonteived a plan for thwarting Alberoni. He 
determined to desert the policy of Louis XIV. and to 
conclude a close alliance between France and England. 
This was to be based upon the common danger from 
“aby retenders, which ity the houses of Orleans 


nover to maintain the provisions of the treaty 
f Utrecht. An agreement was arranged between the 
9 states in 1716, and, being joined by Holland in 
ry, 1717, was known as the Triple Alliance. 
was a great blow to Alberoni, and made him 
to postpone all hostilities until his prepara- 

sete. But his hand was forced by the 
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indignation excited in Philip V.’s mind by an insult 
offered to him by the emperor. The grand inquisitor 
of Spain was arrested in Lombardy as a rebel against 
Charles III., his lawful king. Philip V. decided for 
an immediate rupture, and Alberoni against his will 
had to send an expedition to Sardinia, which overran 
the island in 1717. The enthusiasm excited in Spain 
by the unwonted news of a military success was in- 
creased in 1718 when another Spanish force occupied 
Sicily. But meanwhile Charles VI. had appealed to 
France and England for assistance against this rupture 
of the treaty of Utrecht. The Triple Alliance, rein- 
forced by the junction of Austria, became the Quad- 
ruple Alliance (August, 1718). The resolution of the 
allies was convincingly displayed in a naval encounter 
in which Admiral Byng destroyed the Spanish fleet 
off Cape Passaro. 

Hitherto the only fault to be found with Alberoni’s 
schemes is that they were attempted prematurely, and 
this was the fault of the king rather than of the 
minister. But the Quadruple Alliance drove him in 
despair to form those far reaching projects which are 
generally associated with his name, and which have 
given rise to the unjust impression that his whole 
policy was chimerical and unsound. To meet the 
hostility of England and France he must make use of 
internal divisions. He invited the Pretender to Spain 
prepared an expedition in his behalf, and concerte 
with Count Giérz, the minister of Charles XII, a 
grand scheme by which Sweden and Russia were to 
combine in supporting the Jacobites against George I. 
At the same time, through the Spanish envoy Cella- 
mare, he organized a conspiracy among the numerous 
opponents of the regent. All these schemes broke 
down simultaneously. Charles XII. was killed at the 
siege of an obscure town in Norway ; Goérz was exe- 
cuted by his successor; the Spanish fleet which was 
to carry the Pretender to England was wrecked ; the 
conspiracy of Cellamare was discovered and sup- 
pressed. France declared war, and sent an army 
under Berwick across the Pyrenees. An English fleet 

ratified the national love of a maritime monopoly by 
Tartian along the Spanish coast the vessels and docks 
which Alberoni had created. The emperor, who had 
just ended a war with Turkey by the treaty of Pas- 
sarowitz, was able to send a force which succeeded in 
recovering Sicily. Alberoni was sacrificed to appease 
the enemies of Spain, and was exiled from the king- 
dom he had served so loyally in December, 1719. a 
month later Philip V. accepted the terms imposed 
upon him by the Quadruple Alliance. He had to 
confirm his renunciation of the French crown, abd 
also to abandon all claims on the provinces of Spain 
which had been ceded to Austria by the treaties of 
Utrecht and Rastatt. He also allowed the emperor 
to retain Sicily, the duke of Savoy being compensated 
with Sardinia. On the other Cee) Charles VI.’s 
pretensions to the Spanish crown were definitely 
abandoned, and the allies recognized the eventual 
claims to Parma and Tuscany of Philip’s children by 
his second marriage, on condition that those duchies 
should never be united with Spain. ‘ A oS 

In spite of the conclusion of peace, eee continued 
to cherish his animosity against Charles VI., especi- 
ally as the latter showed an inclination to evade the 
condition about Parma and Tuscany by encouraging 
other claimants to come forward. To gratify this 
passion, Philip went so far as to lay aside his old en- 
mity against the duke of Orleans, and to authorize 
the negotiation ofa close alliance with France. His 
eldest son, Don Luis, was married to a daughter of 
the regent, and Louis XV. was betrothed to the in- 
fanta Maria Anna. But the death of Orleans in 1723 

ave a new direction to the king’s policy. In 1724 

urope was astounded by the news that Philip had 
abdicated in favor of Don Luis, and had gone into re- 
tirement at San Ildefonso. This act was generally 
attributed to the indolence and superstition which 
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formed the basis of his character, but the real motive | the irrepressible energy of the Spanish queen discov- 


was undoubtedly a desire to remove the chief obstacle 
to his accession in France. 
appointed his expectations by continuing to live, and 
the queen soon wearied of her unwonted seclusion. 
Luis only survived his accession eight months, and to 
the surprise of the world Philip V. emerged from his 
retreat to resume the crown which he had laid down 
of his own accord. 

The queen returned to power more determined than 
ever to carry out her favorite scheme of obtaining an 
Italian principality for her eldest son Don Carlos. As 
France and England had shown themselves lukewarm 
in the matter, she resolved to turn to her husband’s 
enemy, Charles VI. This scheme was suggested by a 
Dutch adventurer, Ripperda, who inspired 
Elizabeth with a belief that the Austrian 
alliance would enable her not only to effect 
her object in Italy, but also to regain Gibraltar and 
Minorea for Spain. This was rendered the more 
probable by the fact that Charles VI. had quarrelled 
with England about the foundation of the Ostend 
Company. The conduct of the affair was entrusted to 
Ripperda himself, and while he was at Vienna a great 
impulse was given to the negotiation by a complete 
rupture between Spain and France. The duke of 
Bourbon, who had become chief minister in France 
after the death of Orleans, had set himself to reverse 
the policy of his predecessor. ‘To complete this he 
sent the infanta back to Spain and married Louis XV. 
to Maria Leczinska, daughter of the ex-king of Po- 
land. This insult removed the last scruples of Philip 
V. about the Austrian alliance, and in April, 1725, 
Ripperda concluded the treaty of Vienna. The mutual 
renunciations arranged by the Quadruple Alliance 
were confirmed : Spain recognized the settlement of 
the Austrian succession by the Pragmatic Sanction 
and promised great commercial privileges to the Os- 
tend Company, while Charles V1. pledged himself to 
secure the succession of Don Carlos in Parma and 
Tuscany and to use his influence with England to 
obtain the restitution of Gibraltar and Minorca. By a 
secret treaty Charles further undertook, in the case of 
England's refusal, to assist Spain with arms and also 
to send aid to the Jacobites. These terms were soon 
divulged by the indiscreet vanity of Ripperda himself, 
and England and France formed the counter-league of 
Hanover (September, 1725), which was also joined by 
Frederick William L. of Prussia, though only for a 
short time. 

Ripperda returned to Spain, to be rewarded with 
the office of chief minister. But his suecess seems to 
have turned his head ; his boasts about the grand re- 
sults to be expected from the Austrian alliance proved 
to be ill-founded, and his fall was as sudden as his rise 
had been. After a brief period of exile in England, 
he sought a new home in Morocco, where he became 
a convert to Islam and died in 1737. But his policy 
was continued by his successor, Don Joseph Patifio, 
who sent a fleet to lay siege to Gibraltar. Europe was 
now divided into two hostile leagnes, but the outbreak 
of a general war was averted, partly by the pacific in- 
clinations of Walpole in England and Fleury in France, 
and partly by the growing coolness between Austria 
and Spain. Charles VI. had been led into the treat; 
of Vienna by a momentary pique against Pend. 
but he soon realized that he had more to lose than to 
gain by favoring the Spanish designs upon Italy. 
Accordingly, in May, 1727, while the siege of Gibral- 
tar was proceeding, he threw over his obligations to 
Spain and signed the preliminaries of a peace with 
England and France. The Ostend Company was sus- 

ended, and the questions about Parma, Tuscany, and 

ibraltar were referred to a European congress at 
Soissons. The Spanish Government found it impos- 
sible to hold out in isolation, and accepted these terms 
by the convention of the Pardo (March, 1728). 

The congress of Soissons was a complete failure, and 
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ered a new method of obtaining her ends. 
Louis XV., however, dis- | 


The birth 
of a son to Louis XV. removed into the background 
all idea of the succession in France, and the attitude 
of Charles VI. proved that he would do nothing for 
Don Carlos. Under these circumstances there was no 
alternative but to sacrifice the prospect of recovering 
Gibraltar and Minorea and to seek the alliance of 
England and France. By the treaty of Seville (No- 
vember, 1729), these powers, with Holland, coneluded 
an offensive and defensive alliance with Spain. The 
privileges which the latter country had conferred upon 
the Ostend Company were revoked. Don Carlos was 
recognized as the heir to Parma and Tuscany, and to 
enforce his claims these provinces were to be occupied 
by 6000 Spanish troops. Charles VI., astounded at 
this sudden change in the aspect of affairs, took active 
steps to oppose this occupation of the duchies. He 
collected 30,000 troops in Italy, and when the old 
duke of Parma died in January, 1731, he seized his ter- 
ritories as an imperial fief. Elizabeth called upon her 
allies to carry out the treaty of Seville, but Walpole 
and Fleury were unwilling to resort to hostilities. 
Luckily Charles VI. thought more of securing his 
daughter’s succession in Austria than of anything else. 
By promising that England would guarantee the Prag- 
matic Sanction, Walpole induced the emperor to con- 
clude the second treaty of Vienna (March, 1731), which 
dissolved the Ostend Company and_confirmed the 
provisions of the treaty of Seville. In 1732 English 
ships conveyed Don Carlos and the Spanish troops to 
Italy. Parma and Piacenza were immediately occu- 
pied, and the grand-duke of Tuscany acknowledged 
tas Carlos as his heir. 

In the long and intricate series of negotiations of 
which we have given a brief summary the guiding 
thread is the grasping ambition of the queen of Spain. 
That ambition was by no means satisfied by the results 
obtained in the treaty of Vienna. Austria still held 
the Italian provinces of Spain and was looking out for 
an opportunity to expel Don Carlos from central 
Italy. England retained her hold upon Gibraltar and 
Minorea, and claimed a maritime and colonial suprem- 
acy which threatened to thwart all schemes for the 
revival of Spanish commerce. Elizabeth never relin- 

uished for a moment the hope of humiliating 
England and expelling the Hapsburgs from Italy. 
Circumstances at this time were more favorable than 
they had ever been before. The able administration 
of Patifio, ‘the Colbert of Spain,’’ had restored order 
in the Spanish finances, and had already made consid- 
erable strides towards the creation of a formidable 
fleet. But the great advantage lay in the fact that 
the death of Orleans and the birth of children to Louis 
XY. had removed all obstacles in the way of an alli- 
ance between Spain and France. The close union 
between the two branches of the house of Bourbon, 
which the Grand Alliance had endeavored to avert, 
and which circumstances had postponed for twenty 
years, was now to become an accomplished fact. In 
1733 ‘‘an eternal and irrevocable family. compact’’ 
was signed by the Count Rottembourg and Don Jo- 
seph Patifio. France and Spain pled themselves 
to pursue a common policy in regard both to Austria 
vie England, the object of which was to destroy the 
Italian ascendency of the one and the commercial 
monopoly of the other. This treaty, which consti- 
tuted a danger to Europe hardly less than the aggres- 
sions of Louis XIV., was kept a profound secret, and, 
though its existence was more than suspected at the 
time, its full importance has not been apprehended 
until recent times. 

The first opportunity for carrying out this common 
olicy was offered by the dispute about the = 
olish succession which broke out in 1733 Ware 

between Stanislaus Leczinski and Augustus 
III. of Saxony. Austria and Russia su 
ported the latter prince, while Louis XV. espous 
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the cause of his father-in-law. But the war in Poland 
- itself was of very secondary importance compared with 
the hostilities to which it gave rise in southern Europe. 
France, Spain, and Sardinia concluded the league of 


Turin (October, 1733) for the partition of Charles VI.’s | 
The chief events of the war, from | 


Italian provinces. 
the Spanish point of view, were the occupation of 
Naples and Sicily by Don Carlos. It was intended 
that he should keep these kingdoms, and that Parma 
and Tuscany iowa be transferred to his younger 
brother Don Philip. But Fleury, seeing an opportunity 
of securing his own ends, refused to continue the war 
for the aggrandizement of Spain. In 1735 he con- 
eluded the preliminaries of a peace with Austria by 
which Don Carlos was to be recognized as king of the 
Two Sicilies, Charles VI. was to be compensated with 
Parma, and his son-in-law was to receive ‘Tuscany in 
exchange for Lorraine, which was eventually to pass 
to France. The Spanish queen was bitterly indignant 
at the desertion of her ally, at the cession of her native 
Parma to Austria, and at the failure to provide any- 
thing for her second son. She struggled hard to 
prolong the war, but the only result of her manoeuvres 
was to postpone the conclusion of the definitive treaty 
until 1739, when the preliminaries were confirmed. 
Meanwhile Spain had become involved in a mari- 
time quarrel with England. The restric- 
tions imposed by the treaty of Utrecht 
upon English trade with the Spanish col- 
onies had been systematically evaded by the 
development of a system of organized smuggling on 
the part of the British traders. The Spaniards, en- 
couraged by the secret compact with France, refused 
to tolerate an abuse which their weakness had com- 
pelled them to connive at in the previous century. To 
put a stop to it they rigidly enforced their right of 
search, often seizing British vessels on the high seas 
and treating the crews with gross brutality. This gave 
rise to great ill-feeling between the two nations, which 
was increased by other colonial disputes about the 
right of gathering logwood in Campeachy Bay and on 
the frontiers of Honduras. The popular indignation 
in England, which Walpole’s opponents fanned for 
their own purposes, was raised to fever-heat by the 
story of Jenkins, an English captain, who maintained 
that he had been tortured and his ears cut off by a 
Spanish guarda costa. Walpole, who had refused to 
believe in the Family Compact, and had steadily ad- 
hered to a policy of peace, was compelled by the 
popular clamor to declare war in October, 1739. The 
_ maritime operations which followed were insignificent. 
Admiral Vernon took Porto Bello, and Anson plun- 
dered Payta; but England was distracted by party 
te ag and her naval organization had fallen into 
isorder during the long peace. Luckily for her, 
Patifio had died in 1736, and the impulse which he 
had given to the Spanish navy ended with him. But 
before long the quarrel was absorbed in the great 
European war which arose about the Austrian succes- 
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Charles VI. had persuaded almost every European 
- power to guarantee the Pragmatic Sanc- 
War of the tion, but the succession of Maria Theresa 
‘succession. to his territories was not in the least facili- 
A tated by the paper promises to pith 
her. England was almost the only power that adhered 
its engagements. Frederick of Prussia advance 
n obsolete claim to Silesia, and France seized the 
yortunity to humiliate the house of Hapsburgs. 
, n hastened to join the coalition against the un- 
ortunate heiress. Philip V. claimed to represent the 
Spanish branch of the Hapsburgs, and pleaded the old 
mily agreement by which they were to succeed on the 
action of the Austrian line. There was no possi- 
of so absurd a claim being recognized, but it 
1 the prospect of recovering the lost provinces 
aly. inia was gained ever by the promise of 
f Lombardy. Naples and Sicily were already in 
Vou, XXIL—119 
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the hands of Don Carlos. It seemed hardly possible 
that Maria Theresa, pressed by enemies on every side, 
could successfully defend her Italian territories. A 
Spanish army under Montemar was embarked in 
French vessels, and, after evading the English fleet, 
landed in the Gulf of Genoa in 1741. The first news 


| was discouraging, as Charles Emmanuel of Sardinia, 


ready like his predecessors to sell his alliance to the 
highest bidder, had been bought off by Maria Theresa. 
It was not till 1742 that the campaign began with an 
advance upon Modena, where the duke had promised 
his support to Spain. But the Austrians and Sar- 
dinians were the first in the field. They expelled the 
duke of Modena from his territories, and drove Monte- 
mar to retreat towards Naples. At the same time the 
English fleet appeared before Naples, and a threat of 
an immediate bombardment compelled Don Carlos to 
promise a strict neutrality during the rest of the war. 
Count Gages, who was sent to supersede the unsuc- 
cessful Montemar, was unable to recover the lost 
ground, and the first campaign ended without any 
serious advantage to either side beyond the Austrian 
occupation of Modena. In 1743 Gages again attempted 
the invasion of Lombardy, but was defeated at Campo 
Santo and repulsed. Austria and Sardinia concluded 
a close alliance in the treaty of Worms (September, 
1743), which was negotiated by England. France and 
Spain songht to meet this coalition by renewing the 
Family Compact at Fontainebleau (October, 1743). 
France undertook to aid in conquering the Milanese 
for Don Philip, to declare war against England, and 
not to make peace until Gibraltar, and if possible 
Minorea too, had been restored to Spain. Don Philip 
himself was sent with a Spanish army through southern 
France but he failed to force a passage through the 
Alps. The campaign of 1744 was indecisive, but in 
the next year the great efforts made by Maria The- 
resa to recover Silesia gave her opponents in Italy an 
opportunity of which they were not slow to avail 
themselves. Gages effected a junction at Genoa with 
the combined French and Spanish troops under Mail- 
lebois and Don Philip. Advancing into Piedmont the 
allies took Tortona, and after occupying Parma and 
Piacenza they invaded Lombardy. This move effected 
the desired object of separating the Austrians and 
Sardinians. Schulenburg hurried off to the defence 
of his mistress’s territories, and the allies at once 
turned upon Charles Emmanuel and defeated him at 
Bassignano. The French wished to complete the con- 
quest of Piedmont, but the Spaniards msisted upon 
renewing the invasion of Lombardy. That province 
was now entirely undefended, as the Austrians had 
returned to the assistance of Charles Emmanuel, who 
detained them by the threat that if he were deserted 
he would make terms with the allies. One town after 
another surrendered or was taken, and in December 
Don Philip entered Milan in triumph. But_mean- 
while Maria Theresa had ended the Silesian War by 
the treaty of Dresden, and was thus enabled to send 
reinforcements into Italy. The tide of success turned 
with marvellous rapidity. The Spaniards evacuated 
Lombardy, and were soon driven from all their con- 
quests in Piedmont except Tortona. At Piacenza, to 
which the Bourbon army had retreated, it was com- 
pletely defeated by the Austrians. ? 

At this juncture the news arrived from Spain that 
July 9, and had ite 
been sneceeded by Ferdinand VI., the only — nand VI. 
surviving son of his first marriage. Eliza- 
beth Farnese, ‘‘ the termagant,” as Carlyle calls her, 
whose ambition had kept Europe embroiled for thirty 
years, went into retirement at San_ Ildefonso. This 
event naturally influenced the war in Italy. It was 
not likely that the new king, who had never been on 
good terms with his stepmother, would expend more 
of his country’s blood and treasure to obtain a princi- 
pality for his half-brother. His first act was to super- 
sede Gages by the marquis of Las Minas, who found 
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the Spanish army at Tortona and hastened to withdraw | two countries. But Spain only entered the war to share 


it from Italy into Savoy, which Don Philip had occu- | 
The Austrians at once besieged and | 


pied since 1742. 
captured Genoa, thus cutting off the possibility of a 
renewed invasion of Italy, except through the well- 
guarded passes of the Alps. From this time the 
military operations ceased to have any direct impor- 


tance for Spain, and all interest centred in the nego- | 


tiations which were carried on at Breda in 1747 and 
transferred to Aix-la-Chapelle in the next year. The 
chief obstacle to peace was the demand _of a_princi- 
pality for Don Philip, which Ferdinand VL. persisted 
in as necessary for the honor of Spain. Maria The- 
resa had already made sacrifices to Prussia and to Sar- 
dinia, and resented the idea of ceding any more of her 
territories. But the persistence of England carried 
the day, and in the treaty of Aix-la-Chapelle (October, 
1748) Don Philip obtained Parma, Piacenza, and 
Guastalla as an hereditary principality, on condition 
that they should revert to Austria on extinction of his 
male descendants. This was the sole advantage gained 
by Spain. Austria retained Lombardy, shorn of the 
portion promised to Charles Emmanuel ; and the com- 
mercial and naval ascendency of England remained 
unshaken. The recovery of Gibraltar, which at one 
time Philip V. had confidently expected, was now 
further off than ever. 


Ferdinand VI. was as feeble in health and as averse | 


to business as his father had been, but he was equally 
obstinate on. certain points. He would have nothing 
to do with the aggressive policy of his stepmother or 
with the Bourbon schemes for the humiliation of Eng- 
land. His accession broke off the Family Compact, 
and gave to Spain the unaccustomed boon of thirteen 
years’ peace. Hisaim was to hold the balance between 
the rival powers of western Europe, and in this he was 
aided by the discord between his two ministers, En- 
senada and Carvalho, of whom the former favored 


France and the latter England. When Kaunitz, the | 


Austrian envoy at Versailles, was endeavoring to nego- 
tiate an alliance between the Hapsburgs and Bourbons, 
Ferdinand seized the opportunity to conclude the treaty 
of Aranjuez, which guaranteed the neutrality of the 
Italian provinces of the two families. On the outbreak 
of the Seven Years’ War in 1756 great efforts were 
made to draw Spain into the struggle. France offered 
Minorea, which had been lost by Byng at the first out- 
break of hostilities, and England hastened to make the 
counter-proposition of ‘a cession of Gibraltar. Ferdi- 
nand, however, refused both bribes, and maintained 
his policy of peace till his death in 1759. 
this event gave the Spanish crown to Charles IIT., 
who had mee the Two Sicilies since 1735. 
Charles III. Fis accession threatened a speedy reversal 
of Spanish policy. The new king was a 
true Bourbon, and naturally inclined to the French 
alliance. He had an old grudge against England for 
the treatment he had received in the War of the Aus- 
trian Succession. He also owed a debt of gratitude to 
Maria Theresa for enabling him to transfer the crown 
of Naples to his third son, whereas by the treaty of 
Aix-la-Chapelle it ought to have passed to his brother, 
Philip of Parma. In spite of these motives, he hesi- 
tated for two years to take a decisive step. Spain was 
not prepared for war, and Charles had never cordially 
approved the change of policy at Versailles which had 
united France with its old rival Austria. But the rapid 
successes of England under Pitt’s administration, and 
the danger of a vast extension of the maritime and 
colonial ascendency of that country, soon overcame his 
scruples. In 1761 the third Family Compact was con- 
cluded, and Spain undertook to give active assistance 
to France unless peace were concluded within a year. 
Pitt, suspecting the existence of this agreement, pro- 
osed an immediate declaration of war against Spain, 
ut he failed to convince his cabinet and resigned. His 
successors, however, were driven to adopt his policy, 
and in January, 1762, hostilities commenced between the 


the disasters which France had already begun to suffer. 
An invasion of Portugal, which had been regarded as 
a defenceless prey, was foiled by English assistance, 


'and the English fleet captured Martinique and Havana. 


Tbe Bourbon powers found it necessary to implore 
peace, and it was furtunate for them that the English 
government had passed into the hands of Bute, who 
was eager to diminish the influence of Pitt by termi- 
nating the war. By the treaty of Paris (February, 1763) 
England recovered Minorea, extending its colonies in 
every direction at the expense of France, and rejected 
all the demands which Charles ILL had advanced on 
behalf of Spain. 

In spite of the treaty Charles III.’s foreign policy 
continued to be guided by jealousy of England, and 
he clung to the French alliance as the only means by 
which he could avenge his recent humiliation. In this 
he was encouraged by his foreign minister, Grimaldi, 
who was so devoted to France that Choiseul declared 
himself to be more powerful at Madrid than at Ver- 
sailles. In 1770 a dispute about the Falkland Islands, 
from which the English settlers had been expelled by 
a Spanish force, would probably have led to a renewal 
of war if a domestic intrigue had not succeeded at this 
juncture in overthrowing Choiseul. For the next few 
years a marked coolness grew up between France and 
Spain, which was increased when Louis XVI. disap- 
pointed the hopes that had been formed of his acces- 
sion and left Choiseul in retirement. Grimaldi, 
chagrined at the failure of an alliance on which all his 
schemes were based, resigned office in 1777 and was 
succeeded by Count Florida Blanea, one of the most 
distinguished of the able ministers who ruled Spain 
during this period. The change of ministers made no 
difference to the policy of Charles IIT., whose obstinacy 


'was in no way inferior to that of his predecessors. 


For many years Spain and Portugal had been engaged 
in disputes about the frontiers of their territories in 
South America, disputes which were rendered more 
bitter by the arrogance of Pombal, the Portuguese 
minister. ‘The death of Joseph I. in 1777 and the con- 
sequent dismissal of Pombal enabled Florida Blanea to. 
negotiate the treaty of San Ildefonso, by which Sacra- 
mento and the navigation of the Rio de la Plata were 
ceded to Spain, and a definite boundary was drawn be- 
tween Brazil and Paraguay on the one side and Peru 
on the other. This was followed in March, 1778, by 
the conclusion of a perpetual alliance at the Pardo, by 
which Portugal was attached to the interests of the 
Bourbon states. These treaties, which Florida Blanca 
regarded as among the most. signal successes of his 
ministry, came very opportunely to enable Charles III. 
to resume the schemes that had lain in abeyance since 
1763. England was involved in a desperate struggle 
with the revolted colonies of North America, and this 
offered the Bourbons the long-desired opportunity for 
revenge. In 1778 France entered into close alliance 
with the colonists, and in the next year Spain followed 
her example. Everything seemed to favor the allies. 
The Northern powers, irritated by the high-handed 
way in which England had asserted and exercised her 
maritime supremacy, formed the ‘‘ armed neutrality,” 
under the lead of Catherine IL. of Russia. Even 
Holland, the oldest and most constant ally of England, 
was involved in the general coalition. England, which 
had failed single-handed to coerce its own subjects, was 
now face to face with the whole maritime power of 
Europe, and was also hearers by domestic and Irish 
troubles. Spain succeeded in capturing Minorca and 
laid close siege to Gibraltar. Many of the West-Indian 
islands were captured from the English, and the sur- 
render of Cornwallis at Yorktown destroyed the last 
hope of restoring American dependence. Th 
confident hopes were entertained of stripping Eng 
of the great bulk of its colonial possessions. — | 
1782 the tide of success turned. uae by the novel 
manceuvre of breaking the line, destroyed the Frenel 
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fleet in the West Indies, while the heroic defence of | 


General Elliott and the opportune arrival of supplies 
under the convoy of Lord Baws saved Gibraltar from 
overwhelming odds. The want of unanimity among 
the allies, each of whom thought only of its own in- 
terests, hastened the conclusion of peace in 1783. 
The treaty of Versailles, by which Spain kept Minorea 
and obtained the Floridas, was the most honorable 
which that country had concluded since Cateau Cam- 
brésis. But the failure to recover Gibraltar was a 
bitter disappointment to Charles III., who continued 
till his death (December 14, 1788) to cherish the scheme 
of renewing the war, though the growing disorders in 
France made it more and more certain that he could 

no longer rely upon the assistance of that country. 
The reigns of the first three Bourbon kings form a 
period of great importance in Spanish _his- 


mere of tory. At the end of the 17th century 
wry: MM 

the 18th aie appeared to be a lifeless corpse, over | 

century. which the other powers of Kurope could 


contend at will. In the 18th century men 
were astounded to see that country rise with renewed 
vigor to play once more an independent part on the 
international stage. This revival was due in the 
first place to the change of dynasty. Another Haps- 
burg would probably have continued the obsolete 
olicy of his predecessors. he accession of the 
ourbons introduced into Spain the methods and ideas 
of government which had raised France to greatness 
under Richelieu, Mazarin, and Colbert. The two 
great problems to be grappled with were the profound 
epression of trade and agriculture and the fatal 
wealth and ascendency of the church. Philip V., 
feeble as he was personally, began the movement in 
) advance even during the Succession War. The aboli- 
tion of the old provincial independence rendered 
possible a more regular and centralized government, 
an inerease of the revenue, and the removal of the old 
impediments to trade between the various provinces. 
The French officers who accompanied the king gave a 
hew organization and new tacties to the Spanish army. 
Under the influence of the princess Orsini Philip 
seemed inclined to attack even the prescriptive privi- 
leges of the clergy. His marriage with Elizabeth 
Farnese saved the hierarchy and diverted his attention 
to wars of aggrandizement. But these wars were di- 
rected by purely political motives; the old Hapsburg 
idea of a religious propaganda was forever abandoned. 
And even during the war the task of internal reform 
aml da rather than neglected. The efforts of 
Alberoni and Patifio gave Spain a navy more power- 
- ful than that of Philip IL. The conquest of the Two 
Sicilies and the acquisition of Parma, though they 
brought little direct advantage to Spain, yet gave con- 
clusive evidence that the old lethargy had been shaken 
off and that the country was capable of exertions and 
sacrifices which had long appeared impossible. The 
period of peace under Ferdinand VI. was an inesti- 
‘mable boon to Spain. Taxation was lightened, pro- 
duction was facilitated by the removal of the most 
crushing burdens, yet at the same time the revenue 
improved and the chronic deficit of previous reigns 
was replaced by a surplus. And this prince took a 
step which no one would have expected from him. The 
concordat of 1753 was the first vindication of the politi- 
eal interests of Spain against the pretensions of Rome. 
crown asserted its right to appoint to all impor- 
nt benefices, and the number of papal presentations 
was reduced from twelve thousand to fifty-two. The 
revenue derived by the curia from Spain was propor- 
tionately diminished, and the clergy were compelled to 
nize their obligations as members of the body 
pol This measure was followed by an edict that 
ceforth nem bulls should not be obeyed until they 
the royal sanction. 
e work of reform, thus tentatively commenced 
er Philip V. and Ferdinand VI., was carried still 
ther by Charles III., whose reign is regarded with 
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more pride by the Spaniards than any other since that 
of Philip IL. Charles had served an apprenticeship 
in the art of government in Naples, where, with the 
jhelp of his minister Tanucci, he had successfully 
| grappled with evils similar to those from which Spain 
was suffering. He would have been a prince quite 
after the heart of the 18th century if he had not re- 
tained too large a share of the superStition of his 
family. He shared to the full that conception of the 
rights and duties of monarchy which inspired the re- 
forms of Frederick the Great and Joseph IL., 
and his allegiance to the church was fortunately 
counterbalanced by his desire for absolutism. His 
greatest work, the expulsion of the Jesuits, would 
never have been carried out if he had not been per- 
suaded of its political necessity. ‘The order had al- 
ready been driven by Pombal from Portugal and by 
Choiseul from France, when Charles ILL. was convinced 
that a riot in Madrid, provoked by the financial meas- 
ures of Squillaci, had been promoted by the Jesuits. 
This conviction overpowered all scruples; the fathers 
were promptly removed from the country, and Spain 
ined the other Bourbon courts in demanding that 
suppression of the order which was finally decreed by 
Clement XIV. in 1773. The Rubicon once crossed, 
Charles’s ministers urged him on in the path of eccle- 
siastical reform. The increase of lands in mortmain 
was restricted ; the number of monasteries was dimin- 
ished ; and the Inquisition was compelled to moderate 
its procedure and to subordinate its independence to the 
royal will. For the papal jurisdiction was substituted 
a national court, the Rota, established at Madrid. 
These measures, of which the importance in a coun- 
try like Spain can hardly be over-estimated, were ac- 
sathiaaiaiusl by others no less notable for the develop- 
ment of trade and agriculture. The colonial trade was 
freed from the old restriction which compelled it to 
pass through Cadiz, and other ports were opened for 
its reception. Native manufactures were encouraged 
in every way, and a famous ordinance in 1773 endeav- 
ored to remove the old prejudice against trade by de- 
claring that the engaging in industrial occupations 
should not involve any loss of rank or its privileges. 
Internal communication was facilitated by the con- 
struction of canals. Agriculture was revived by the 
removal of the old prohibition against enclosures,—so 
long maintained by the selfish influence of the Mesta 
—hby the planting of trees in the arid deserts of cent 
Spain, and by the rapid growth of population, which 
rose in the course of the century from 5,700,000 to 
10,541,000. These measures, which are only selected 
from a large number tending in the same direction, 
are to be credited to three ministers, whose names 
reflect its. chief lustre upon Charles IIT.’s_ reign. 
D’ Aranda, who succeeded the Italian Squillaci as 
finance minister, was an Aragonese noble who had im- 
bibed the spirit of philosophical speculation from 
France. He was the first layman who presided in the 
council of Castile, and he introduced into the Spanish 
administration a liberal tendency quite opposed to the 
traditions of the country. His views, however, were 
not congenial to the king, and, after com leting his 
work with regard to the Jesuits and the Inquisition, | 
he retired to the embassy in Paris and was succeeded 
by Campomanes. The latter was not only a distin- 
guished statesman but also one of the foremost repre- 
sentatives of Spanish literature. He was one of the 
earliest students of political economy, and many of 
the most enlightened measures for the relief and_en- 
couragement of trade are to be assigned to him. But 
his administration, which aimed at educating the 
people to a share in political life, was almost as alien to 
the wishes of Charles III. as the liberal and anti- 
clerical schemes of D’Aranda. A far more congenial 
minister was found in Florida Blanca, whose aim was 
to promote the material interests of iene by the su-- 
pervision of an internal despotism, who stopped the 
attack on the church when its subordination was se- 
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cured, who supported the economic reforms of Cam- | 


ino pon but would only earry them out by a rigid 


ureaucracy, and who conciliated the king by falling in | lusts, was unwilling to allow 
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queen. Maria Louisa of Parma, a woman whose real 
abilities were perverted to the gratification of sensual 
the minister to share her 


with his fureign policy even when it conflicted with the | ascendency over the feeble mind of her husband, and 


national welfare. 

Meritorious as Charles ITI.’s reforms were, it would 
give afalse impression to represent them as com- 
pletely successful. ‘The regeneration of Spain was by 
no means accomplished, and many of the abuses which 
had been growing for centuries survived the attempt to 
effect their annihilation. One of the chief causes of 
this failure was the corruption and. ignorance of the 
lower officials. The reforming impulse was confined to 
the educated classes, and made little impression upon 
the bulk of the people. It was of little use to devise 
the most enlightened measures when there was no effi- 
cient machinery to carry them out. Many of the most 
promising reforms remained mere paper schemes. The 
methods employed, too, were not always the best caleu- 
lated to obtain their end. The state took too much 
upon itself, and attempted to discharge functions which 
would have been better left to local enterprise. Roads 
were constructed on a magnificent scale, but only too 
often in directions where they were not wanted, and they 
remained almost unused. Thus the debt was increased 
without any improvement of the revenue. The return 
of Charles ILL. to a military policy imposed serious 
burdens upon the country, and it would have been 
better to have prolonged the peace of Ferdinand VI.'s 
reign, inglorious as it appeared to an ambitious king. 
Undoubtedly a great advance was made, but equal ex- 
ertions would have produced a greater result in any 
other country. The population of Spain remained to 
a great extent sunk in sloth and superstition. Much 
might be hoped from a steady persistence in amelio- 
rative measures, but unfortunately the work of reform 
was interrupted just at the moment when success ap- 
peared to be within reach. 

The death of Charles III, and the accession of 

Charles LV. were contemporary with the 

Charles IV. outbreak of the French Revolution, which 
was destined to exercise a decisive influence 

over the fortunes of the adjacent peninsula. Florida 
Blanca, who continued to hold office during the first 
three years of the new reign, found it impossible to 
continue his policy. The revival of Spain could only 
be effected by the restoration of its naval and colonial 
ascendency at the expense of England, and for the 
carrying out of this scheme the support of France was 
imperatively necessary. But the French alliance 
rested upon the relationship between the two branches 
of the house of Bourbon, and the Family Compact 
ceased to exist when Louis XVI. was deprived of 
power by his subjects. Of this conclusive evidence 
was given in 1791. Some English merchants founded 
a settlement at Nootka Sound on the west coast of 
America, which provoked an indignant. protest from 
Spain. But thaivcedk national assembly refused to 
send any assistance, and Florida Blanca was compelled 
to conclude a humiliating treaty and to give up_all 
hope of opposing the progress of England. This 
failure was attributed by the minister to the Revolu- 
tion, of which he became the uncompromising op- 
ponent. The reforms of Charles ILL’s reign were 
abandoned; all liberal tendencies in Spain were sup- 
pressed; and the Government set itself to restore the 
old lethargy under absolute rule from which the 
country had been gradually awakened. The move- 
ment of reform had made so little progress among the 
mass of the people that reaction was really easier 
than progress. But Florida Blanca was not content 
with suppressing liberalism in Spain; he was eager to 
avenge 3 disappointment by crushing the Revolution 
in France. He opened negotiations with the emi- 
rants, urged the European powers to a crusade on 
ehalf of legitimacy, and paraded the devotion of 
Charles IV. to the head of his family. This bellicose 
policy, however, brought him into collision with the 


she feared that the outbreak of war would diminish 


the revenues which she squandered in self-indulgence. 


| She had already removed trom the ministry Campo- 


manes and other supporters of Florida Blanea, and had 
compelled the latter to restrict himself to the single 
department of foreign affairs. arly in 1792 she com- 
yleted her task by inducing Charles IV. to banish 
‘lorida Blanea to Murcia, and his place was intrusted 
to the veteran D’ Aranda. But the new minister found 
that he held office only at the favor of the queen, and 
that this had to be purchased by a disgraceful servility 
to her paramour, Eaianudl Godoy. Spain withdrew 
from the projected coalition against France, and sought 
to maintain an attitude of neutrality, which alienated the 
other powers, while it failed to conciliate the republic. 
The repressive measures of Florida Blanca were with- 
drawn ; society and the press regained their freedom ; 
and no opposition was offered to the propaganda of 
French ideas. D’Aranda’s policy might have been 
successful if it had been adopted earlier, but the time 
for temporizing was now past, and it was necessary fur 
Spain to choose one side or the other. But the de- 
cision was not allowed to rest with the man who had 
always shown a sympathy with the revolutionary 
principles. In November, 1792, the queen felt her- 
self strong enough to carry out the scheme which she 
had been long maturing. D’ Aranda was dismissed, and 
the office of first minister was intrusted to Godoy, who 
had recently received the title of duke of Aleudia. Go- 
doy, who was at once the queen's lover and the per- 
sonal favorite of the king, had had no edueation for the 
part which he was called upon to play. Though endowed 
with a natural quickness of parts and a capacity for 
intrigue, he had no habits of application, no experience 
of the routine of office, and above all no settled policy. 
His appointment was regarded with jealousy iq the 
grandees of Spain, while his undisguised relations with 
the queen outraged the moral feelings of the best part 
of the nation. Luckily for Godoy. the course to be 
yursued was decided for him. The execution of 
ouis XVI. (January 21, 1793) made a profound im- 
ression in a country where loyalty was a superstition. 
harles IV. was roused to demand vengeance for the 
insult to his family, and from one end of Spain to the 
other a cry resounded for immediate war with the im- 
ious rebels who had shed the blood of an anointed 
ing. Godoy had nothing to do but to follow the 
national impulse, and Spain became a member 
of the first coalition against France. Everything 
seemed to promise a rapid and complete success. 
The number of volunteers who offered their ser- 
vices rendered conscription unnecessary ; and the 
southern provinces of France were so preponder- 
atingly royalist that they were ready to welcome the 
Spaniards as deliverers. These advantages, however, 
were nullified by the shameful incompetence care- 
lessness of the Government. The troops were left 
without supplies ; no plan of combined action was im- 
posed upon the commanders; and each regiment was 
left to act of its own will. The military action of Spain 
provoked the contempt of Europe. The two cam- 
aigns of 1793 and 1794 were one long catalogue of 
nilures. The bravery of the soldiers was rendered 
useless by the incapacity of their officers, and the mal- 
administration of the central Government excited such 
disgust that an outbreak of revolutionary disturbance 
in Spain itself’ seemed more than possible. Instead of 
reducing the southern provinces of the Span- 
iards were driven from the strong fortresses that 
advan most — 
h, the 


guarded the Pyrenees, and the Fren 
hated rivals of Spain, were utilizing the war to ex- 


to the Ebro. And at the same time the En 
tend their colonial power and were esta hing me 
t 


firmly that maritime supremacy whi 
ae 
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Government had_ been struggling for almost a century 
to overthrow. Under the circumstances it is no won- 
der that the queen and Godoy hastened to follow the 
example set by Prussia, and concluded the treaty of 
Basel with France. The terms were unexpectedly 
favorable. Spain purchased the evacuation of her 
territories and fortresses by the cession of her share of 
St. Domingo, which had little but a sentimental value 
as the first discovery of Columbus, and which had 
already been occupied by the English. So great was 
the joy excited in Madrid that popular acclamation 
reeted the bestowal upon Godoy of the title of 
‘Prince of the Peace.’’ But the moderation of the 
treaty was only a flimsy disguise of the disgrace that it 
involved. Spain found herself tied hand and foot to 
the French republic. Godoy had to satisfy his allies 


by the encouragement of reforms which both he and | 


his mistress loathed, and in 1796, the veil was removed 
by the conclusion of the treaty of San Ildefonso. This 
was a virtual renewal of the Family Compact of 1761, 


war with twenty-five ships, 18,000 infantry, and 6000 
cavalry. The real object of the treaty, which was to 
involve Spain in the war against England, was cynically 
avowed in the eighteenth article, by which, during the 
present war, the Spanish obligations were only to ap- 
ply to the quarrel ie England and Franee. A 
scheme was prepared for a joint attack on the English 
coast, but it was foiled by the battle of Cape St. Vin- 
cent, in which Jervis and Nelson forced the Spanish 
fleet to retire to Cadiz. This defeat was the more dis- 
astrous because it cut off the connection with the col- 


onies and thus deprived Spain of the revenues derived | 


from that quarter. The finances, already exhausted 


by extravagance and maladministration, were in no | 


condition to meet the expenses of a naval war., England 
seized the opportunity to punish Spain for its conduct 
in the American War by encouraging discontent in the 
Spanish colonies, and in the Peninsula itself both 
nobles and people were bitterly hostile to the queen 
and her favorite. It was in vain that Godoy sought 
to secure the friendship of the reforming party by 

iving office to two of its most prominent members, 

ovellanos and Saavedra. Spanish pride and bigotry 


were offended by the French occupation of Rome and | 
the erection of a republic in the place of the papal | 
The treatment of the duke of Parma by , 


government. 
the Directory was keenly resented by the queen. Go- 
doy found himself between two parties, the liberals 


and the ultramontanes, who agreed only in hatred of | 


himself. At the same time the Directory, whose mis- 
trust was excited by his attitude in the question of 
Parma, insisted upon his dismissal. Charles IV. could 
not venture to refuse a demand from France; the 
queen was alienated by Godoy’s notorious infidelities ; 
and in March, 1798, he was compelled to resign his 


office. But he did not forfeit his hold on the king’s | treaty (October 


favor, and he only waited for a favorable opportunity 
to emerge from his retirement. 
‘ Godoy’s office was entrusted to Saavedra, but the 
-_refurmers did not obtain the advantages which they 
expected from the change. Jovellanos was compelled 
in August to retire on account of ill-health,—the result, 
it was rumored, of attempts on the part of his oppo- 
nents to poison him. His ye: was taken by Cabal- 
, an ardent opponent o c 

the abuses of the old bureaucratic administration and 
pandered to the most bigoted prejudices of the cler 
and the court. The ministry was hopelessly divided, 
_and the policy of the country was directed by the basest 
and most paltry intrigues. The only advantage which 
Spain enjoyed at this 
pendence of France. 


general in Egypt, and the second coalition 
ee in 1799 which had seemed impossible 


reform, who restored all, 
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it was by the fall of the Directory and the establish- 
ment of the Consulate, commenced a new epoch for 
Spain. As soon as the First Cousul had time to turn 
his attention to the Peninsula, he determined to restore 
Godoy, who had already regained the affection of the 
queen, and to make him the tool of his policy. Maria 
[ont was easily gained over by playing on her devo- 
tion to the house of Parma, and on eigen 1, 1800, a 
secret treaty was concluded at San Ildefonso. Spain 
undertook to cede Louisiana and to aid France in all 
her wars, while Bonaparte promised to raise the duke 
of Parma to the rank of king and to increase his terri- 
tories by the addition either of Tuscany or of the Ro- 
man Legations. This was followed by Godoy’s return 
to power, though he left the department of foreign 
affairs to a subordinate. Spain was now more servile 
to France than ever, and in 1801 was compelled to at- 
tack Portugal in the French interests. Bonaparte was 
indignant against Portugal, partly because its fleet had 


V ( 51, | aided his enemies in Egypt, and partly because its har- 
but with far more disadvantageous terms to Spain. | 
Each power was pledged to assist the other in ease of | 


bors offered great naval advantages to the English. 
ry . . . . 
The Spanish invasion, which was commanded by Go- 


| doy in person, met with no resistance, and the prince 


ventured to conclude a peace on his own authority by 
which Portugal promised to observe a strict neutralit 
on condition that its territories were left jo mo 
But Bonaparte resented this show of independence, 
and compelled Charles IV. to refuse his ratification of 
the treaty. Portugal had to submit to far harsher 
terms, and could only purchase peace by the cession 
of territory in Guiana, ic a disadvantageous treaty of 
commerce, and by a_ payment of twenty-five millions 
of franes [$4,825,000]. This insult to his ally Bona- 
parte followed up by others. In the preliminary treaty 
with England he ceded the Spanish colony of Trinidad 
without even consulting the court of Madrid, while 
he sold Louisiana to the United States in spite of his 

romise not to alienate it except to Spain. For these 
familiations Spain had to console itself with the 
empty honor of being the first signatory of the treaty 
of alee 

For nearly three years Spain was allowed to remain 
at peace. Its finances were partially revived by the 
restoration of free intercourse with the colonies and 
by the payment of the supplies which had been with- 
held for the last six years. But the administration 
was as incompetent and misdirected as ever. Godoy, 
since his return to office, had abandoned all connection 
with the reforming party and had thrown himself into 
the reactionary policy of Caballero. The Spanish 
church was once more placed in strict subjection to 
the Roman see, from which for a short time it had 
been freed. But the worst evil lay in the undisguised 
domination of France, which the Government was 
wholly ineapable of shaking off. As soon as Bona- 

arte saw himself involved in a new war with England, 
he turned to Spain for assistance and extorted a new 
9, 1803), which was still more burden- 
some than that of 1796. Spain had to pay a monthly 
subsidy of six million franes [$1,158,000], and_to 
pledge itself to enforce a strict neutrality upon Por- 
tugal. Thus the country was involved in a new and 
still more disastrous war with England. The last 
remnants of its maritime power were shattered in the 
battles of Cape Finisterre and Trafalgar, and the 
English seized Buenos Ayres. The popular hatred of 
Godoy was roused to passion by these disasters,’ and 
many competent observers believed that Spain stood 
on the brink of revolution. At the head of the oppo- 
sition was the crown prince Ferdinand, as insignificant 
as his rival, but endowed with all good qualities by 
the credulous favor of the people. To maintain him- 


riod was comparative inde- | self against his domestic enemies Godoy turned to 
e military plans of the Direc- France, where Bonaparte, now the emperor Napoleon 
were unsuccessful during the absence of their | I., was irritated by the crown prince's marriage with 


1 [For the disasters at Buenos Ayres to oT British arms, see 


1793. But the return of Bonaparte, followed as | Arncentive RePuBLic, vol. ii, p, 431.—Am, Ep, 
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a daughter of the king of Naples. The court quarrels 
at Madrid were fomented from Paris in order to com- 
plete the subordination of Spain. Napoleon was at 
this time eager to humble England by exeluding it 


not accepted his ‘‘ continental system’’ was Portugal, 
and he determined to reduce that kingdom by force. 
It was not difficult to bribe Godoy, who was conscious 
that his position could not be maintained after the 
death of Charles LV. 
cepted the treaty of Fontainebleau, which arranged a 
partition of Portugal into three parts. The northern 
provinces were to be given to the young king of Etruria, 
who was to purchase them by the cession of Tuscany. 
In the south a principality was to be carved out for 
Godoy himself. The central district was to be kept in 
pledge by France until the conclusion of a general 
peace. The treaty was hardly concluded when a French 
army under Junot marched through Spain to Portugal, 
and the royal family of that country fled to Brazil. 
But Spain.was destined to share the same fate as its 
neighbor. The crown prince, whose wife had died in 
1806, determined to imitate his rival by bidding for 
French support. He entered into secret relations with 
Beauharnais, Napoleon’s envoy at Madrid, and went 
so far as to demand the hand of a Bonaparte princess. 
Godoy, who discovered the intrigue, induced Charles 


LV. to order his son’s arrest. Napoleon at once seized | 


the opportunity to make himself absolute master of 
Spain, and ordered French troops to cross the Pyre- 


nees in support of the prince. This act terrified Godoy 
into a reconciliation with his opponents, but the French | 


invasion was not delayed by the removal of its pretext. 
Charles IV. and his minister, conscious that they could 
expect no support from the people, determined on 
flight. The news of this intention, however, excited 
a popular rising in Madrid, and the king was com- 
pelled to abdicate in favor of his son. Murat, how- 
ever, who commanded the French, refused to be turned 
aside by this change of circumstances. He obtained 
from Charles LV. a declaration that his abdication had 
been involuntary, and occupied Madrid (March 23, 
1808). Meanwhile Napoleon advanced to the frontier, 
and Ferdinand was lured by French agents to an inter- 
view with the emperor at Bayonne. There he was 
confronted with his parents and Godoy, and was in- 
timidated into restoring the crown to his father, who 

at once made a second abdication. Na- 


doses oleon now divulged the real intention of 
parte. is actions, and the crown of Spain was 


formally conferred upon his brother Joseph 
Bonaparte, who two years before had been made king 
of Naples. 

But Spanish loyalty was too profound to be daunted 
even by the awe-inspiring power of the French em- 
peror. For the first time Napoleon found himself 
confronted, not by terrified and selfish rulers but by 
an infuriated people. The rising in Spain commenced 
the popular movement which ultimately proved fatal 
to his power. At first he treated the novel phenom- 
enon with contempt, and thought it sufficient to send 
his less prominent generals against the rebels. Madrid 
was taken without difficulty, but the capital was abso- 
lutely devoid of military importance, and the Spaniards 
showed great capacity for the guerilla warfare in the 
provinces, The French were repulsed from Valencia; 
and Dupont, who had advanced into the heart of 
Andalusia, was compelled to retreat. and ultimately to 
capitulate with all his forces at Baylen (July 10). 
The Spaniards now advanced upon Madrid and drove 
Joseph from the capital, which he had just entered. 
Unfortunately the insurgents displayed less political 
ability than military courage. The government was 
entrusted in Ferdinand’s name to a central junta of 
thirty-four members, a number which was far too large 
for the conduct of executive business. _Napoleon’s 
arrival in Spain was enough to restore victory to the 
French. In less than a week the Spanish army was 


SPAIN. 


In October, 1807, Spain ac- | 


[ HISTORY. 


broken through and scattered, and Napoleon restored 
his brother in Madrid. Sir John Moore, who had 
advanced with an Hnglish army to the relief of the 


1 ‘capital, retired when he found he was too late, and an 
from all trade with Kurope. The only country which had | 
life, had to be fought before the troops could secure 


obstinate battle, in which the gallant general lost his 


their embarkation at Coruiia. Napoleon, thinking 
the work accomplished, had quitted the Peninsula, 
and Soult and Victor were left to complete the reduc- 
tion of the provinces. he capture of Seville resulted 
in the dissolution of the central junta, and the Penin- 
sula was only saved from final submission by the ob- 
stinate resistance of Wellington in Portugal and by 
dissensions among the French. The marshals were 


jealous of each other, and Napoleon’s plans were not 


approved by his brother. Joseph wished to restore 
peace and order among his subjects in the hope of 
ruling an independent nation, while Napoleon was 
determined to annex Spain to his own overgrown 
empire. So far did these disputes go that Joseph 
resigned his crown, and was with difficulty induced to 
resume it. Meanwhile Cadiz became the capital of 
what was left of independent Spain, and there the 
cortes met in 1810 for the purpose of drawing up a 
new constitution. The fall of the old monarchy and 
the exigencies of self-defence had given to the reform- 
ing party an ascendency which they had never before 
possessed. In the constitution which was promul- 
gated early in 1812 the principles of the French con- 
stituent assembly were a wer followed. The Inquisi- 
tion had already perished, and the last relies of the old 
autocratic government shared its fate. Supreme legis- 
lative power was placed in the hands of a single 
national assembly, and effective checks were devised to 
restrict the power of the monarchy whenever it should 
be revived. The freedom of the press was established, 
and the property of the clergy was confiscated to defray 
the expenses of the war. The great defect of the con- 
stitution was that it was the work of one party, to 
which circumstances had given a temporary supremacy, 
and it failed to command the support of the united 
nation. ‘The nobles and priests were bitterly hostile, 
and the latter had more influence in Spain than in any 
European country except [reland. 

The restoration of Spanish independence could hardly 
have been accomplished without the assistance of Eng- 
land. Wellington had already made two attempts to 
advance from Portugal into the adjacent kingdom, but 
had been foiled by superior forces. In 1812 he deter- 
mined on a great effort. He secured his base of 
operations by the capture of Ciudad Rodrigo and 
Badajoz, and at Salamanca he completely routed the 
opposing army of Marmont. This victory enabled the 
English general to enter Madrid (August 12), and 
Joseph retreated to. Valencia. But further advance 
was prevented by the concentration of the French 
forces in the east, and Wellington found it advisable 
to retire for the third time to winter-quarters on the 
Portuguese frontier. It was during this winter that 
Napoleon suffered his first and greatest reverse in the 
retreat from Moscow and the destruction of his grand 
army. This was the signal for the outbreak of the 
‘*war of liberation” in Germany, and French troops 
had to be withdrawn from Spain to central Europe. 
For the first time Wellington found himself nee 
by fairly equal forces. In the spring of 1813 he ad- 
vanced from Ciudad Rodrigo and defeated Jourdan at 
Vittoria, the battle which finally decided the Peninsu- 
lar War. Joseph retired altogether from his kingdom, 
and Wellington, eager to take his part in t 
European contest, fought his way through the ct 
nees into France. Napoleon, who had suffered a 


crushing defeat at Leipsic, hastened to recognize the 
tent oe of retainin oa oe i- 
nand VII., who returned to Madrid in 1814. | 


After the convulsions it had endured Spain requir 
a period of firm but concilitatory government, but the 
ill-fate of the country gave the throne at this crisis to 
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Ferdinand VIT. had 
never possessed the good qualities which 
a credulity had assigned to him, and 
re had learnt nothing in his four years’ 


the worst of her Bourbon kings. 
Ferdinand 
VIL. 


captivity except an aptitude for lying and intrigue. | 


He had no conception 8f the duties of a ruler; his 
public conduct was regulated by pride and supersti- 


tion, and his private life was stained by the grossest 
sensual indulgence. Spain was still governed under 


the constitution of 1812, but the king’s first act was to 
dissolve the cortes and to abrogate the constitution, 
romising, however, to grant a new one in its place. 
ut no sooner was he established on the throne, and 


conscious of the strong reaction in favor of the mon- | 


archy, than he threw his promises to the wind and set 
himself to restore the old absolutism with all its worst 
abuses. The nobles recovered their privileges and 
their exemption from taxes; the monasteries were re- 
stored; the Inquisition resumed its activity; and the 
Jesuits ‘returned to Spain. he liberals were ruth- 
lessly persecuted, together with all who had acknowl- 
edged Joseph Bonaparte. A camarilla of worthless 
courtiers and priests conducted the government, and 
urged the =. to fresh acts of revolutionary violence. 
For six years Spain groaned under a royalist ‘‘ reign 
of terror,’’ and isolated revolts only served as the 
occasion for fresh cruelties. The finances were squan- 


dered in futile expeditions to recover the South Ameri- | 


can colonies, which had taken advantage of Napoleon’s 
conquest of Spain to establish their independence. In 
his straits for money Ferdinand ventured to outrage 
national sentiment by selling Florida to the United 
States in 1819.1 Discontent found expression in the 
formation of secret societies, which were especially 
powerful among the neglected and ill-paid soldiers. 
At last, in 1820, Riego and Quiroga, two officers of 
an expedition which had been prepared for South 
America, raised the standard of revolt in Cadiz. Fer- 
dinand and his advisers proved as incapable as they 
were tyrannical, and their feeble irresolution enabled 
the movement to spread over the whole country. In 
March the king gavé way and accepted the constitu- 
tion of 1812. The royalists or serviles, as they were 
called, were dismissed from office and their places taken 
by liberals. The cortes met in July, and at once, pro- 
ceeded to dissolve the monasteries and the Inquisition, 
to confiscate the clerical tithes, to abolish entails, and 
to secure the freedom of the press and of popular 
meetings. Great results might fase been achieved if 
the moderate party, under Martinez de la Rosa, had 
been able to grapple with the task of suppressing dis- 
order and establishing a permanent constitution. But 
this was the last thing which the king desired, and the 
moderates were defeated by a factious combination of 
the serviles and the radicals. Risings took place amon 
the loyal and bigoted peasants of the provinces, an 
their suppression contributed to the victory of the ex- 
treme party, which seemed to be secured in 1822 by 
- the election of Riego as president of the cortes. 
But Spain was not allowed to work out its own sal- 
vation. Kurope was dominated at this time by the 
Holy Alliance, which disguised a resolution to repress 
popular liberties and to maintain despotism under a 
pretended zeal for pete justice, and brotherly love. 
At the congress of Verona (October, 1822) France, 
Austria, Russia, and Prussia agreed upon armed in- 
tervention in Spain, in spite of the protest of Canning 
on the part of England. Spain was to be called upon 
» alter her constitution and to grant greater liberty 
to the king, and if an unsatisfactory answer were re- 
ceived France was authorized to take active measures. 
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| The demand was unhesitatingly refused, and a French 
/army, 100,000 strong, at once entered Spain under the 
duke of Angouléme (April, 1823). No effective re- 
| sistance was made, and Madrid was entered by the 
invaders (May 23). ‘The cortes, however, had carried 
off the king to Seville, whence they again retreated to 
Cadiz. The bombardment of that city terminated the 
revolution and Ferdinand was released (October 1). 
His first act was to revoke everything that had been 
done since 1819. The Inquisition was not restored, 
but the secular tribunals took a terrible revenge upon 
the leaders of the rebellion. ‘The protest of the duke 
of Angouléme against these cruelties was unheeded, 
Even the fear of revolt, the last check upon despotism, 
was removed by the presence of the French army, 
which remained in Spain till 1827. But Spain had to 
pay for the restoration of the royal absolutism, as 
Canning backed up his protest against the interven- 
tion of France by acknowledging the independence of 
the Spanish colonies. 

Ferdinand VIL. was enabled to finish his worthless 
and disastrous reign in comparative peace. In 1829 
‘he married a fourth wife, Maria Christina of Naples, 
and at the same time he issued a ‘‘ Pragmatic Sane- 
tion’’ abolishing the Salic law in Spain. No one ex- 
pected any practical results from this edict, but a formal 
protest was made against it by the king’s brothers, 
Carlos and Francisco, and also by the French and Nea- 
politan Bourbons. In the next year, how- 
ever, the queen gave birth to a daughter, Isabella II. 
Isabella, who was proclaimed as queen on 
her father’s death in 1833, while her mother undertook 
the office of regent. Don Carlos at once asserted his 
intention of maintaining the Salie law, and rallied 
round him all the supporters of absolutism, especially 
the inhabitants of the Basque Provinces. Christina 
was compelled to rely upon the liberals, and to concili- 
ate them by the grant of a constitution, the estatuto 
real, which established two chambers chosen by in- 
direct election. But this constitution, drawn up under 
the influence of Louis Philippe of France, failed to 
satisfy the advanced liberals, and the Christinos split 
into two parties, the moderados and progresistas. Tn 
1836 the latter party extorted from the regent the 
revival of the constitution of 1812. All this time 
the Government was involved in a desperate struggle 
with the Carlists, who at first gained considerable suc- 
cesses under Zumalacarregui and Cabrera. But the 
death of Zumalacarregui in 1835 and the support of 
France and England ultimately gave the regent the 
upper hand, and in 1839 her general, Espartero, forced 
the Basque Provinces to submit to Isabella. Don 
Carlos renounced his claims in favor of his eldest son 
another Carlos, and retired to Trieste, where he die 
‘in 1855. Christina now tried to sever herself from the 
progresistas, and to govern with the help of the mod- 
erate party who enjoyed the patronage of Louis 
Philippe. But England, jealous of French influence 
‘at Madrid, threw the weight of her influence on to the 
' side of the radicals, who found a powerful leader in 
-Espartero. In 1840 Christina had to retire to France, 
‘and Espartero was recognized as regent by the cortes. 
‘But his elevation was resented by the other officers, 
while his subservience to England made him unpopu- 
‘Jar, and in 1843 he also had to go into exile. Isabella 
| was now declared of age. Christina returned to Mad- 
‘rid, and the moderados under Narvaez obtained com- 
| plete control over the government. This was a great 


victory for France, and Louis Philippe abused his 
success by negotiating the famous ** Spanish  mar- 


husband was found for Isabella in her 
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who framed it. The alienation of England gave a 
fatal impulse to the fall of Louis Philippe, while the 
subsequent birth of children to Isabella deprived the 
Montpensier marriage of all im portance. 

Spanish history during the reign of Isabella IT. pre- 
sents a dismal picture of faction and intrigue. The 
queen herself sought compensation for her unhappy 
marriage in sensual indulgence, and tried to cover the 
dissoluteness of her private life by a superstitious de- 
votion to religion an by throwing her influence on to 
the side of the clerical and reactionary party. Every 
now and then the progresistas and rie nlp 7 forced 
themselves into office, but their mutual jealousy pre- 
vented them from acquiring any permanent hold upon 
the government. In 1866 Fea was induced to take 
vigorous measures against the liberal opposition. Nar- 
vaez was appointed chief minister; and the most 
prominent liberals, Serrano, Prim, and O'Donnell, had 
to seek safety in exile. The cortes were dissolved, and 
many of the deputies were transported to the Canary 
Islands. The ascendency of the court party was main- 
tained by a rigorous persecution, which was continued 
after Narvaez’s death (April, 1868) by Gonzales Bravo. 
Common dangers succeeded at last in combining the 
various sections of the liberals for mutual defence, and 
the people, disgusted by the scandals of the court and 
the contemptible camarilla which surrounded the 
queen, rallied to their side. In September, 1868, Ser- 
rano and Prim returned to Spain, where they raised 
the standard of revolt and offered the people the 
bribe of universal suffrage. The revolution was 
speedily accomplished, and Isabella fled to France, 
but the successful rebels were at once confronted with 
the difficulty of finding a successor for her. During 
the interregnum Serrano undertook the regency, and 
the cortes drew up a new constitution, by which an 
hereditary king was to rule in conjunction with a 
senate and a popular chamber. As no one of the 
Bourbon candidates for the throne was acceptable, it 
became necessary to look round for some foreign prince. 
The offer of the crown to Leopold of Hohenzollern- 
Sigmaringen excited the jealousy of France, and gave 
Napoleon III. the opportunity of picking a quarrel, 
which proved fatal to himself, with the rising state of 
Prussia. At last a king was found (1870 
in Amadeus of Aosta, the second son o 
Victor Emmanuel, who made an honest effort to dis- 


Amadeus, 
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charge the difficult office of a constitutional king in a 
country which was hardly fitted for constitutional gov- 
ernment. But he found the task too hard and too 
distasteful, and resigned in 1873. A provisional re- 
public was now formed, of which Castelar was the 
guiding spirit. But the Spafliards, trained to regard 
monarchy with superstitious reverence, had no sym- 
pathy with republican institutions. Don Carlos seized 
the opportunity to revive the claim of inalienable male 
succession, and raised the standard of revolt in the 
Basque Provinces, where his name was still a power. 
The disorders of the democrats and the approach of 
civil war threw the resposibility of government upon 
the army. The cortes were dissolved by a military 
coup d’ état; Castelar threw up his office in disgust ; 
and the administration was undertaken by a commit- 
tee of officers. Anarchy was suppressed with a strong 
hand, but it was obvious that order could only be re- 
stored by reviving the monarchy. Foreign princes 
were no longer thought of, and the crown was offered 
to and accepted by Alfonso XIT., the young son of the 
exiled Isabella (1874). His first task was iponeo XII 
to terminate the Carlist War, which still 5 
continued in the north, and this was successfully ac- 
complished in 1876. Time was required to restore the 
prosperity of Spain under a peaceful and orderly goy- 
ernment and to consolidate by prescription the au- 
thority of the restored dynasty. Unfortunately a pre- 
mature death carried off Alfonso XII. in 1885, before 
he could complete the work which cireumstances laid 
upon him. ‘the regency was entrusted to his widow. 
Christina of Austria, and the birth of a posthumous 
son (May 17, 1886), who is now the titular king of 
Spain, has excited a feeling of pitying loyalty which 
may help to secure the Bourbon dynasty in the last 
kingdom which is left to it. 
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The Iberian Peninsula is not a linguisticunity. Not 
to speak of the Basque, which still forms an island of 
some importance in the north, three Romance lan- 

ages share this extensive territory: (1) Portuguese- 
Galician, spoken in Portugal, Galicia, and a small por- 
tion of the province of Leon; (2) Castilian, covering 
about two-thirds of the Peninsula in the north, centre, 
and south ; (3) Catalan, occupying a long strip of ter- 
ritory to the east and southeast. 

These three varieties of the Romana Rustica are 
marked off from one another much more distinctly 
than is the case with, say, the Romance dialects of 
Italy; they do not interpenetrate one another, but 
where the one ends the other begins. It has only been 

ossible to establish at the points of junction of two 
inguistic regions the existence of certain mixed jar- 
gons in which certain forms of each language are inter- 
mingled; but these jargons, called into existence for 
the necessities of social relations by bilinguists, have 
an essentially individualistic and artificial character. 
The special development of the vulgar Latin tongue 
in Spain, and the formation of the three linguistic 
types just enumerated, were promoted by the peculiar 
yolitical circumstances. From the 9th century onwards 

pain was slowly recaptured from the Mohammedans, 
and the Latin spoken by the Christians who had taken 
refuge on the slopes of the Pyrenees was slowly car- 


ried back to the centre and ultimately to the south of 
the Peninsula, whence it had been driven by the Arab 
invasion. Medizval Spain divides itself into three 
conquistas—that of Castile (much the most consider- 
able), that of Portugal, and that of Aragon ; and to 
these three political conquests correspond an 

number of linguistic varieties. If a given province 
now speaks Catalan rather than Castilian, the expla- 


nation is to be sought simply and solely in the fact 


that it was conquered by a king of Aragon and peopled 
by his Catalan subjects. 
I. CaraLaAn.—This domain now embraces, on the 
mainland, the Spanish provinces of Gerona, Barce- 
lona, Tarragona, and Lerida (the old principality of 
Catalonia), and of Castellon dela Plana, Valencia, and 
Alicante (the old kingdom of Valencia), and in the 
Mediterranean, that of the Balearic Islands (the old 
kingdom of Majorea). Catalan, by its most ¢ 
teristic features, belongs to the Romance of southern 
France and not to that of Spain; it is legitimate, 
therefore, to regard it as imported into Spain by those 
Hispant whom the Arab conquest had driven back 
beyond the mountains into Languedoe, and who in the 
9th century regained the country of their origi 
conclusion is confirmed by the fact that the 
also that of two French provinces on the north of 
Pyrenees—Roussillon and Cerdagne. From the 9th 
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to the 12th century Catalan spread further and further 
within the limits of Catalonia, properly so ealled ; in 
1229 it was brought to Majorca by Jaime el Conquis- 
tador, and in 1238 the same sovereign carried it to 
Valencia also. Even Murcia was peopled by Catalans 
in 1266, but this province really is part of the Cas- 
tilian conquest, and accordingly the Castilian element 
took the upper hand and absorbed the dialect of’ the 
earlier colonists. The river Segura, which falls into 
the Mediterranean in the neighborhood of Orihuela, a 
little to the north of Murcia, is as nearly as possible 
the southern boundary of the Catalan domain; west- 
ward the boundary coincides pretty exactly with the 
political frontier, the provinces of New Castile and 
Aragon not being at all encroached on. Catalan, which 
by the reunion of Aragon and the countship of Barce- 
Jona in 1137 became the official language of the Ara- 
gonese monarchy,—although the kingdom of Aragon, 
consisting of the present provinces of Saragossa, 
Huesea,-and Teruel, has always been Castilian in 
speech,—established a footing in Italy also, in all parts 
where the domination of the kings of Aragon extended, 
viz., in Sicily, Naples, Corsica, and Sardinia, but it has 
not maintained itself there in modern times except in 
a single district of the last named island (Alghero); 
everywhere else in Italy, where it was not spoken ex- 
cept by the conquerors, nor written except in the royal 
chancery, it has disappeared without leaving a trace. 
From the 13th century, the name given to the vulgar 
tongne of eastern Spain has been Vi aiaeck ( Cata- 
laniscus) or Catald (Catalanus),—the idiom of the 
Catalans.! By Catalanesch or CatalA was understood, 
essentially, the spoken language and the language of 
rose, while that of poetry, with a large admixture of 
rovengal forms, was early called Lemosi, Limosi, or 
language of Limousin,—Catalan grammarians, and 
articularly the most celebrated of them, Ramon Vidal 
ae Besali, having adopted Lemos? as the generic name 
of the language of the troubadours. These gramma- 
rians carefully distinguish the vulgar speech, or pla 
Catala, from the refined trobar idiom, which originally 
is simply a more or less modified form of Provengal. 
Afterwards, and especially in these parts of the Catalan 
domain outside of Catalonia which did not care to ac- 
knowledge that they derived their language from 
that province, Lemos? received a more extensive sig- 
nification, so as to mean the literary language in gen- 
eral, whether of verse or of prose. 'o this hour, 
particularly in Valencia and the Balearics, Lemos/ is 
employed to designate on the one hand the old Catalan 
and on the other, ‘the very artificial and somewhat 
archaizing idiom which is current in the ‘‘jochs flo- 
rals’’; bile the spoken dialect is called, according to 
the localities, Valencié (in Valencia), Majorqué and 
Menorqué (in Majorea and Minorea), or Cataldé (in 
Catalonia) ; the form Catalanesch is obsolete. ' 
_ The principal features which connect Catalan with 
the Romance of France and separate it from that of 
Spain are the following: (1) To take first its treatment 
of the final vowels,—Catalan, like French and Pro- 
vengal, having only oxytones and paroxytones, does 
not tolerate more thanone syllable after the tonic ac- 
eent: thus anima gives arma, cémera gives cambra. 
Allthe proparoxytones of modern Catalan are of recent 
ntroduction and due to Castilian influence. Further, 
only post-tonie Latin vowel preserved by the Cata- 
is, as in Gallo-Roman, a: mare gives mar, gratu(s) 
es grat, but anima gives arma ; and, when the word 
inates in a group of consonants requiring a sup- 
ing vowel, that vowel is represented by an e: 
vem, Oat. abre (Prov. and Fr. arbre, but Cast. 
l) ; pop(u)l(us), Cat. poble (Prov. poble, Fr. peuple, 
ist lo) ; sometimes, when it is inserted be- 
the two consonants instead of being made to 
w them, the supporting vowel is represented by an 
ndol Sanda lum’, frévol (frivolus), etreol 
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(cireulus). In some cases a post-tonic vowel other 
than a is preserved in Catalan, as, for example, when 
that vowel forms a diphthong with the tonie (Dew, 
Deus; Hbriu, Hebreus); or, again, it sometimes 
happens, when the tonic is followed by an 7 in hiatus, 
that the 7 persists (dihiv’, dilivium;  servici, 
servicium; /ébi, labium; cir’, cereus); but in 
many cases these ought to be regarded as learned forms, 
as is shown by the existence of parallel ones, such as 
servey, Where the atonic ¢ has been attracted by the 
tonic and forms a diphthong with it (servfe/, servii, 
servey). What has just been said as to the treatment 
of the final vowels in Catalan must be understood as 
applying only to pure Catalan, unaltered by the pre- 
dominance of the Castilian, for the actual language is 
no longer faithful to the principle we have laid down ; 
it allows the final 0 atonie in a number of substantives 
and adjectives, and in the verb it now conjugates canto, 
temo, sento,—a thing unknown in the ancient language. 
(2) As regards conjugation, only two points need be 
taken up here: (a) it employs the form known as the 
inchoative, that is to say, the lengthening of the radical 
of the present in verbs of the third conjugation by 
means of the syllable ee or iz, a proceeding common 
to Italian, Walachian, Poeuae and French, but 
altogether unknown in Hispanic Romance; ()) the 
formation of a great number of past participles in 
which the termination is added, as in Provengal, not 
to the radical of the verb, but to that of the perfect: 
tingut formed from tinch, pogut from poch, conegut 
from conech, while Castilian says tenido famieis also 
tenudo,) podido conocido, that is to say, it forms those 
participles from the infinitive. 

As for features common alike to Catalan and His- 
panic (Castilian and Portuguese) Romance, on the 
other hand, and which are unknown to French Ro- 
mance, there is only one which possesses any impor- 
tance, the conservation, namely, of the Latin w with 
its original sound, while the same vowel has assumed 
in French and Provengal, from a very early period,— 
earlier doubtless than the oldest existing monuments 
of those languages,—a labio-palatal pronunciation (ii). 
It is not to be supposed that the separation of Catalan 
from the Gallo-Roman family should have occurred 
before the transformation had taken place; there is 
good reason to believe that Catalan possessed the di at 
one time, but afterwards lost it in its contact with the 
Spanish dialects. The question, however, is one for 
further examination. 

Catalan being a variety of the langue d’oc, it will be 
convenient to note the peculiarities of its phonetic and 
inflection as compared with ordinary Provengal. 


Tonic Vowels.—With regard to a, which is pronounced 
alike in open and close syllables (amar, amare; abre, 
arbor), there is nothing to remark. The Latin @, which 
is treated like %, gives e, sometimes close, sometimes open. 
On this point Catalan is more hesitating than Provengal; it 
does not distinguish so clearly the pronunciation of e accord- 
ing to its origin; while é (%) is capable of yielding an open 
e, the Zis often pronounced close, and the poets have no diffi- 
culty in making words in eclose and in eopen rhyme together, 
which is not the case in Provencal. The Latin @ never yields 
ie in Catalan as itdoes in French and occasionally in Proven- — 
cal; sede t become seu (where u represents the final d), pe- 
dem makes peu, and ego eu ; in some words where the tonic 
éis followed by a syllable in which an ioccurs, it may becomei 
(ir, héri; mig, médius; mils, mélius); and the same 
holds good for é in a similar situation (ciri, e@rius, 
céreus; fira, féria), and for e in a close syllable before a 
nasal (eximpli, exemplum; mintré for mentiré, gint for 
gent); I tonic long and 7 short, when in hiatus with another 
vowel, produce i (amich,amicus; via, via). O tonic long 
and o short are represented by 0 close and 0 open (amor, 
amorem; poble,populus). O short is never diphthong- 
ized into wo or we ; such a treatment is as foreign to Catalan 
as the diphthongization of # into ie. Just as e before a syl- 
lable in which an i oceurs is changed into i, so in the same 
circumstances o becomes u ( full, folium; vull, volio for 
voleo) and also when the accented vowel precedes a group 
of consonants like cl, pl, and the like (ull, oc’ lus; escull, 
scop’lus). Latin w persists with the Latin pronunciation, 
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and, as already said, does not take the Franco-Provengal 
pronunciation i. Latin aw becomes o (cosa, causa; or, 
aurum); Old Catalan has kept the diphthong better, but 
possibly we should attribute the examples of au which are 
met with in texts of the 13th and 14th centuries to the lite- 
rary influence of Provence. Latin ua tends to become o 
(cor, quare). 

Atonic Vowels.—As for the Latin post-tonic vowels already 
spoken of, it remains to be noted that a is often represented 


in writing by e, especially before s; in old Catalan, the | 


substantives, adjectives, and participles readily form their 
singular in a and their plural in es: arma, armes (anima, 
animas); bona, bones (bona, bonas); amada, amades 
(amata,amatas). This e is neither open nor close, but a 
surd ¢ the pronunciation of which comes very near a. In 
the same way the supporting vowel, which is regularly an 
e in Catalan, is often written a, especially after r (abra, 
arborem; astra, astrum; para, patrem); one may say 
that in the actual state of the language post-tonic e and a 
become indistinguishable in a surd sound intermediate be- 
tween the French aand mute e. Before the tonic the same 
change between a and e constantly takes place; one finds in 
manuscripts enar, emor for anar, amor (the same manner of 
writing extends even to the case of the tonic syllable, ten 
and sent from tantumand sanctum being far from rare), 
and, on the other hand, antre, arrar, for entre, errar. I atonic 
is often represented by e even when it is long (vehi, 
vicinus). O atonic close which in genuine Catalan exists 
only before the tonic has become wu; at the present day truvar, 
cuntradir is the real pronunciation of the words spelt trovar, 
contradir, and in the final syllables verbal or other, where 
under Castilian influence an 0 has come to be added to the 
normal Catalan form, this 0 has the value of a u; trovo 
(genuine Catalan, trop) is pronounced trovu; bravo (gen- 
uine Catalan, draw) is pronounced bravu. U atonic keeps its 
ground. 

The only strong diphthongs of the spoken language are 
di, Gu (rather rare), éi,.éu, tu, 6i, 6u, di, uu. Ai produced by 
a--i or by a+a palatal consonant has for the greater part 
of the time become an ein the modern language ; factwm has 
yielded fait, feit, and then fet, the last being the actual 
form; arius has given er alongside of aire, avi, which are 
jearned or semi-learned forms. Of the two weak diphthongs 
ié and wé, the latter. as has been seen, tends to become o 
close in the atonic syllable, and is pronounced wu: quaranta 
has become coranta, then curanta. After the tonic wa often 
becomes a in the Catalan of the mainland (ayga, aqua, 
Uenga, lingua), while in Majorca it becomes o (aygo, llengo). 

Consonants.—Final t readily disappears after n or 1 (tan. 
tantum; aman, venin, partin, for amant, venint, etc.; mol, 
multum; ocul,ocultum); the ¢ reappears in composition 
before a vowel (fon, fontem, but Font-alba), On the 
other hand, a ¢ without etymological origin is fre- 
quently added to words ending in r (cart for car, quare ; 
mart for mar, mare; amart, ohirt, infinitive for amar, 
ohir) and even to some words terminating in a vowel 
(genit, ingenium; premit, premium) or the addition of 
thet has taken place by assimilation to past participles in it. 
The phenomenon occurs also in Provengal (see Romania, vii. 
107, viii. 110). Median intervocal d, represented by s (2) in 
the first stage of the language has disappeared: fidelis 
gave fesel, then feel, and finally fel; videtis became vezets, 
then veets, vets, and vew. Final d after a vowel has produced 
u (peu, pedem; niu, nidum; mou, modum); but, when 
the d, in consequence of the disappearance of the preceding 
vowel, rests upon a consonant, it remains and passes into the 
corresponding surd: frigidus gives fred (pronounced fret). 
The group dr, when produced by the disappearance of the 
intermediate vowel, becomes ur (creure, credere; ociure, 
occidere; veure, vidétre; seure, sedére). Final x, if 
originally it stood between two vowels, falls away (bo, 
bonum; vi, vinum); but not when it answers to mn (thus 
donum makes do, but domnum don; sonum makes so, 
but somnum son). Nd is reduced to n (demanar, comanar for 
demandar, comandar), Assibilated ¢ before e, i is treated like 
d; within a word it disappears after having been repre- 
sented for a while by s (lucere gives llusir, lluhir; reci- 
pere gives rezebre, reebre, rebre) ; at the end of a word it is 
replaced by u (veu, vicem; feu, fecit). The group c’r 
gives wr, just like dr (jaure, jactre; naure, nocére; 
plaure, placére); but facere, dicere, ducere, make far 
( fer), dir, dur. Initial | has been preserved only in certain 
monosyllables (the article lo, los); everywhere else it has 
been replaced by J mouillée (Prov. lh), which in the present 
orthography is written Ul as in Castilian, but formerly used 
to be represented by ly or yl (letra, litera; Uengua, 
lingua). Preadily disappears after m, like t after n (cam, 
campum; tems,tempus). B is replaced by the surd p at 
the end of a word (trobar in the infinitive, but trop in the 
present tense) ; so also in the interior of a word when it pre- 


SPAIN. 


[LANGUAGE,. 


|cedes a consonant (supvenir, subvenire, sopte, sub’to), 
| Median intervocalic f gives v (Bstéve, Stephan us); it has 
disappeared from profundus, which yielded the form 
preon, then pregon (|g being introduced to obviate the hiatus). 
| V, wherever it has been preserved, has the same pronuncia- 
tion as 6; at the end of a word and between vowels it 
becomes vocalized into u(suau, suavis; viure, vivere). C 
guttural, written qu before e and i, keeps its ground as a 
central and as a final letter; in the latter position it is gen- 
erally written ch (amich,amicum; joch, jocum), G@ gut- 
tural is replaced as a final letter by surd ¢ (longa, but lone ; 
trigar, but trich). Tj after a consonant gives ss (cassar, ¢a p- 
tiare); between vowels, after having been represented by 
soft s, it has disappeared (rationem gave rasé, raysé, then 
rahé); at the end of every word it behaves like ts, that is to 
say, changes into u ( preu, pretium); instead of ts the sec- 
ond person plural of the verb—at (i)s, et (i) s, it (i) s—now 
has au, eu, iu after having had ats, ets, its. Dj gives g between 
vowels (verger, vViridiarum), and ¢éas a terminal (written 
either ig or tx: goig, gaudium, mig, mitz, medium), Stj 
and sc before e and i, as well as x and ps, yield the sound sh, 
represented in Catalan by « (angoxa, angustia; coneizer, 
|cognoscere; dix, dixit; mateix, metipse). J almost 
everywhere has taken the sound of the French j (jutge, ete.). 
Lj and ll give 1 mouillée (ll in the present orthography : fill, 
filium; consell, consilium; null, nullum). In the 
larger portion of the Catalan domain this / monillée has be- 
come y; almost everywhere fiy is pronounced for fill, consey 
for consell. Nj and nn give n mouillée (ny in both old ard 
modern spelling: senyor, seniorem; any,annum). Some- 
times the ny becomes reduced to y; one occasionally meets 
in manuscripts with seyor, ay, for senyor, any, but this pro- 
nunciation has not become general, as has been the case 


with the y haviag its origin in UW. Lingual r at the end of 
a word has a tendency to disappear when preceded by a 
vowel: thus the infinitives amare, temere, *legire are 
pronounced amé, temé, legi. It is never preserved except 
when protected by the non-etymological t already spoken of 
(Uegirt or llegi, but never llegir); the r reappears, neverthe- 
less, whenever the infinitive is followed by a pronoun 
donarme, dirho). Rs is reduced to 8 (cos for cors, corpus). 
H is merely an orthographic sign; it is used to indicate 
that two consecutive vowels do not form a diphthong (vehi, 
raho’, and, added toc, it denotes the pronunciation of the 
guttural c at the end of a word (amich). 

Inflection Catalan, unlike Old Provengal and Old French, 
has never had declensions. It is true that in certain 
texts (especially metrical texts) certain traces of case- 
endings are to be met with, as for example, Deus and Den, 
amors and amor, clars and clar, forts and fort, tuyt and tots, 
abduy and abdos, senyer and senyor, enperaire and emperador ; 
but, since these forms are used convertibly, the nominative 
form when the word is in the objective, and the accusative 
form when the word is the subject, we can only recognize in 
these cases a confused recollection of the Provengal rules 
known only to the literate but of which the transcribers of 
manuscripts took no account. Catalan, then, makes no dis- 
tinctions save in the gender and the number of its nouns. 
As regards the formation of the plural only two observations 
are necessary. (1) Words which have their radical termi- 
nation in » but which in the singular drop that n, re- 
sume it in the plural before s; homin-em makes ome in the 
singular and omens in the plural; asin-um makes ase and 
asens. (2) Words terminating in s surd or sonant and in x 
anciently formed their plural by adding to the singular the 
syllable es (bras, brasses ; pres, preses; mateix, mateixes), but 


subsequently, from about the 15th century, the Castilian 
influence substituted os, so that one now hears brassos, presos, 
mateixos. The words in ta, sc, st have been assimilated to 
words in s (x); from bosch we originally had the plural 
bosches, but now boscos; from trist, tristes, but now tristos, 
For these last in st there exists a plural formation which is 
more in accordance with the genius of the langu and 
consists in the suppression of the s before the ¢; fro 

for example, we have now side by side the two plurals, 
aquestos in the Castilian manner, and aquets. The article is 
lo, los (pronounced lu, lus in a portion of the domain), fem. 
la, les (las). Some instances of li occur in the ancient tongue, 
applying indifferently to the nominative and the objective 
case ; el applying to the singular is also not wholly unknown. 
On the northwestern border of Catalonia, and in the island 
of Majorca, the article is not a derivative from ile but from 
ipse (sing. mase. es or so, fem. sa; pl. mase. es, and al 
which appears to come from istos,—ets for ests, like ax 
aquests,—fem. sas). Compare the correspo! fi 
forms su, sa, pl. sos, sas. On the pronouns 
remarked that the modern language has 
Castilian the composite forms nosalfres and 
nounced also nosaltros and nosatrus) as also 
vusté (Castilian usted for vuestra merced). 
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Conjugation —Catalan, and especially modern Catalan, has 
greatly narrowed the domain of the 2d conjugation in ére; 
a large number of verbs of this conjugation have been 


treated as if they belonged to the 3d in ére; debere makes | 


deure, vi dere, veure, and alongside of haber, which answers 
to habére, there is a form heure which points to habére. 
A curious fact, and one which has arisen since the 15th 


century, is the addition ofa paragogic r to those infinitives | 


which are accented on the radical; in a portion of the 
Catalan domain one hears crewrer, veurer. Some verbs 
originally belonging to the conjugation in ére have passed 
over into that in ir ; for example tenére gives tenir along- 
side of tindre, remanére romanir and romandre. In the 
gerundive and in the present participle Catalan differs from 
Provengal in still distinguishing the conjugation in ir from 
that in er, re,—saying, for example, sentint. As in Pro- 
vengal, the past participle of a large number of verbs of the 
2d and 3d conjugations is formed, not from the infinitive, 
but from the perfect ( pogut, volgut, tingut suggest the perfects 
poch, volch, tinch, and not the infinitives poder, voler, tenir). 
In the present indicative and subjunctive many verbs in ir 
take the inchoative form already described, by lengthening 
the radical in the three persons of the singular and in the 
third person of the plural by means of the syllable ese (isc) ; 
agrahir has the present indicative agraesch, agraheixes, 
agraheix, agraheixen, the present subjunctive agraesca, -as, -4a, 
-an (or more usually now agraesqui, -is, -i, -in). The old 
perfect of the conjugation in ar had é (also ¢) in the first 
pers. sing. and -@ in the third; alongside of the -4, which 


is proper to Catalan exclusively, we also find, in the first | 
Subsequently 


period of the language, -et as in Provengal. 
the perfect of the three conjugations has admitted forms in 
-r (amdres, amdrem, amdreu, amaren), derived from the 
ancient pluperfect amara, etc., which has held its ground 
down to the present day, with the meaning of a conditional 
in some verbs (one still hears fora, haguera}. But the simple 
perfect is no longer employed in the spoken language, 
which has substituted for it a periphrastic perfect, com- 
posed of the infinitive of the verb and the present of the 
auxiliary anar: vaig pendre, for example, does not mean “ I 
am going to take,” but “I have taken.” The earliest ex- 
| ample of this periphrastic perfect carries us back to the 15th 
century. The most usual form of the subj. pres. in spoken 
Catalan is that in -i for all the three conjugations (ami, -is, 
~i, -em, -eu, -in'; temi, -is, etc.; senti, -is, etc.); it appears to 
be an abbreviation from -ia, and in effect certain subjunc- 
tives, such as céntia, témia, tinguia, vinguia (for cante, tema, 
tinga, vingia), evidently formed upon sia (subj. of esser), 
have been and still are used. The same i of the present 
subjunctive, whatever may be its origin, is still found in 
the imperfect: amés, -essis, -es, -essim, etc. 
Catalan Dialect of Alghero (Sardinia)—As compared with 
that of the mainland, the Catalan of Alghero, introduced 
_ into this portion of Sardinia by the Aragonese conquerors 
and colonists, dees not present any very important differ- 
ences; some of them, such as they are, are explicable by 
the influence of the indigenous dialects of Sassari and Lo- 
gudoro. In phonetics one observes—(1) the change of /j 
into yas an initial before i (yitx, yigis ; lego, legis), a change 
which does not take place in the Catalan of the mainland 
except in the interior, or at the end of the word; (2) the 
frequent change of I between vowels and of / after ¢, 9, f, p 
orb into r(taura, tabula ; candera, candela ; sangrot, singultum; 
, fama). In conjugation there are some notable pecu- 
iarities. The Ist pers. sing. does not take the 0 which con- 
1ental Catalan has borrowed from Castilian (cant, not 
canto, ete.) ; the imp. ind. of verbs of the 2d and 3d conju- 
tions has eva, iva instead of ia, a form which also occurs 
the conditional (cantariva, drumiriva); the simple per- 
et, of which some types are still preserved in the actual 
age (e. g., anighé, aghé), has likewise served for the 
mation not only of the past participle but also of the in- 
itive (agher, habere, can only be explained by ach, 3d per- 
of the perfect) ; the infinitives with r paragogic (viurer, 
rer, er) are not used (viure, seure, ploure instead) ; 
the conjugation of the present of the verb essar or esser, 
e 2d pers. sing. ses formed upon the persons of the plural, 
ile continental Catalan says ets (anciently est), as also, in 
) sem, seu, instead of som, sou, are to be noted ; 
ere has over to the conjugation in re (trenda = 
re), but it is at the same time true that in ordinary 
‘alan also we have tindrer alongside of tenir the habitual 
1; dicere gives not dir but diwre, which is more regular. 


Castittan.—This name (derived from the king- 
Castile, the most powerful element, in the 
nonarchy) is the most convenient designation 
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and Asia colonized from the 16th century onwards by 
|the Spaniards. We might also indaad call it the 
| Spanish domain, narrowing the essentially geographi- 
cal meaning of the word Espamol (derived, like the 
‘other old form Espaion, from Hispania), and using 
it in a purely political sense. But the first expression 
is to be preferred, all the more because it has been 
long in use, and even the inhabitants of the domain 
outside the two Castiles fully accept it and are indeed 
| the first to eall their idiom Castellano. It is agreed 
/on all hands that Castilian is one of the two branches 
of the vulgar Latin of Spain, Portuguese-Galician 
being the other ; both idioms, now separated by very 
/marked differences, can be traced back directly to one 
‘common source—the Hispanic Romance. One and 
the same vulgar tongue, diversely modified in the 
| lapse of time, has produced Castilian and Portuguese 
as two varieties, while Catalan, the third language of 
'the Peninsula, connects itself, as has already been 
| pointed out, with the Gallo-Roman. 
| Within the Castilian domain, thus embracing all in 
Spain that is neither Portuguese nor Catalan, there 
exist linguistic varieties Which it would perhaps be an 
exaggeration to call dialects, considering the meaning 
ordinarily attached to that word, but ss are none 
the less worthy of attention. Generally speaking, 
from various circumstances, and especially that of the 
reconquest, by which the already-formed idiom of the 
Christian conquerors and colonists was gradually con- 
veyed from north to south, Castilian has maintained a 
uniformity of which the Romance languages afford no 
other example. We shall proceed in the first instance 
to examine the most salient features of the normal 
Castilian, spoken in the provinces more or less closely 
corresponding to the old limits of Old and New Cas- 
tile, so as to be able afterwards to note the peculiarities 
of what, for want of a better expression, we must call 
the Castilian dialects. 

In some respects Castilian is hardly further removed 
from classical Latin than is Italian; in others it has 
"approximately reached the same stage as Provengal. 
As regards the tonic accent and the treatment of the 
vowels which come after it, Castilian may be said to 
be essentially a paroxytonic language, though it does 
not altogether refuse proparoxytonic accentuation and 
it would be a mistake to regard vocables like /émpara, 
ligrima, rdpido, ete., as learned words. In this 
feature, and in its almost universal conservation of the 
final vowels e, 7, « (0), Castilian comes very near 
Italian, while it separates from it and approaches the 
Gallo-Roman by its modification of the consonants. 


Vowels—Normal Castilian faithfully preserves the vowels 
é, 7, 6,7; the comparatively infrequent instances in which 
éand 6 are treated like 2 and 4 must be attributed to the 
working of analogy. Itdiphthongizes % in ie, 6 in we, which 


may be regarded as a weakening of wo (see Romania, iv. 30). 


Sometimes ie and we in the modern language are changed 
into iand e: silla from sé1la (Old Cast. siella), vispera from 
vispera (Old Cast. viespera), castillo from castt1!lum (Old 
Cast. castiello), frente from fronte m (Old Cast. fruente), fleco 
from flSceus (Old Cast. flueco). The words in which @ and 
8 have kept their ground are either learned words like 


médico, mérito, or have been borrowed from dialects which | 


do not suffer dipthongization. In many cases the old lan- 
guage is more rigorous; thus, while modern Castilian has 
given the preference to mente, como, modo, we find in old 
texts miente, cuemo, muedo. Lat. au makes o in all words of 
popular origin (cosa, oro, etc.). 

Consonants.—On the liquids l, m, n, 7, there is little to be 
remarked, except that the last-named letter has two pro- 
nunciations—one soft (voiced), as in amor, burla, the other 
hard (voiceless), as in rendir, tierra (Old Cast. in this case 
goes so far as to double the initial consonant : rrendir)—and 
that n is often inserted before s and d; ensayo, mensage, ren- 
dir (reddere). L mouillée (written JJ) represents not 
only the Latin J, WZ, lj, but also, at the beginning of words, 
the combinations cl, gl, pl, bl, fl: Uama (flamma), lave 
(dlavis), Uorar (plorare); the tendency of the modern 
language is,as in Catalan, to reduce ll to y; thus one 
readily hears yeno (plenum). N mouillée (7) corresponds 
to the Latin mn, mn, nj, and sometimes to initial n: aio 
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(annum), daio (damnum), fndo (nodum). 
the dentals, except as an initial, t in words that are popu- 
larly current and belong toe the old stock of the language, 
can only be derived from Lat. tt, pt, and sometimes ct, as in 
meter (mittere), catar (captare), punto(punctum); but 
it is to be observed that the habitual mode of representing 
ct in normal Castilian is by ch (pron. teh), as in derecho 
(directum), pecho (pectus), so that we may take those 
words in which ¢ alone represents ct as secondary forms of 
learned words; thus we have bendito, otubre, santo as sec- 
ondary forms of the learned words bendicto, octubre, sancto, 
alongside of the old popular forms bendicho, ochubre, sancho. 
D corresponds in Castilian to Latin t between vowels, or t 
before r: amado (amatus), padre (patrem). At the 
present day the d of the suffixes ado, ido, is no longer pro- 
nounced throughout the whole extent of the domain, and 
the same holds good also of the final d: salé, poné, for salud, 
poned (from salutem, ponite). Sometimes d takes the 
interdental sound of z (English th), or is changed into 1; 
witness the two pronunciations of the name of the capital 
—Madriz and Madril (adj. Madrilefio). The study of the 
spirants, ¢, 2, s; g,j is made a very delicate one by the cir- 
cumstance that the interdental pronunciation of ¢, z on the 
one hand, and the guttural pronunciation of g,j on the 
other, are of comparatively recent date, and convey no 
notion of the value of these letters before the 17th century. 
It is admitted, not without reason, that the spirants ¢, 2, 
which at present represent but one interdental sound (a 
lisped s, or a sound between sand Eng. th in thing), had 
down till about the middle of the 16th century the voice- 
less sound ts and the voiced sound dz respectively, and that 
in like manner the palatal spirants g, j, «, before assuming 
the uniform pronunciation of the guttural spirant (= Germ. 
ch in Buch), had previously represented the voiced sound 
of 2(Fr. j) and the voiceless sound of § (Fr. ch), which are 
still found in Portuguese and in the Castilian dialects of 
the northwest. The substitution of these interdental and 
guttural sounds for the surd and sonant spirants respec- 
tively did certainly not take place simultaneously, but the 
vacillations of the old orthography, and afterwards the de- 
cision of the Spanish Academy, which suppressed x (=8; 
x was retained for cs) and allows only cand g before e and i, z 
and j before a, 0, u, make it impossible for us to follow, with 
the help of the written texts, the course of the transforma- 
tion. Snow has the voiceless sound even between vowels: 
casa (pronounced cassa); final s readily falls away, espe- 
cially before liquids: todo los for todos los, vamono for vamos 
nos. The principal sources of j (g) are—Lat. j and g before 
e and i (jueyo,jocum; gente, gentem); Lat. initial s 
(jabon, saponem); Lat. x (cojo, coxum); Uj, el (consejo, 
consilium; ojo, oc’lum). The sources of z (¢) are Lat. 
ce, cj, tj, 8 (cielo, caelum; calza, calcea; razon, ratio- 
nem; zampoia,symphonia). As regards the spirants f 
and », it is to be observed that at the beginning of a word 
f has in many instances been replaced by the aspirated h 
(afterwards silent), while in others no less current among 
the people the transformation has not taken place ; thus we 
have hijo (filium) alongside of fiesta (festa). In some 
cases the f has been preserved in order to avoid confusion 
that might arise from identity of sound: the f in _fiel 
(fidelis) has been kept for the sake of distinction from 
hiel (fel). As for v, it has a marked tendency to become 
confounded, especially as an initial letter, with the sonant 
explosive 6; Joseph Scaliger’s pun—hibere est vivere—is ap- 
plicable to the Castilians as well as to the Gascons. H is 
now nothing more than a graphic sign, except in Andalusia, 
where the aspirate sound represented by it comes very near 
j. Words beginning in hue, where the h, not etymologically 
derived, marks the inseparable aspiration of the initial 
diphthong ue, are readily pronounced giie throughout almost 
the whole extent of the domain: giiele for huele (olet) ; 
giieso for hueso (os). This giie extends also to words begin- 
ning with bue: giieno for bueno (bonum). 
Inflection.—There is no trace of declension either in Cas- 
tilian or in Portuguese. Some nominative forms—Diés 
(anciently Dios, and in the Castilian of the Jews Dio), Car- 
los, Marcos, sastre (s4rtor)—have been adopted instead of 
forms derived from the accusative, but the vulgar Latin 
of the Peninsula in no instance presents two forms (sub- 
jective and objective case) of the same substantive. 
article is derived from ille, as it is almost everywhere 
throughout the Romance regions: el, la, and a neuter lo; 
los, ‘as. The plural of the first and second personal pro- 
noun has in the modern language taken a composite form 
—nosotros, vosotros —which has been imitated in Catelan. 
Quien, the interrogative pronoun which has taken the place 
of the old qui, seems to come from quem. : 
Conjugation.—The conjugation of Castilian (and Portu- 
guese) derives a peculiar interest from tke archaic features 
which it retains, The vulgar Latin of Spain has kept the 
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Passing to | pluperfect indicative, still in current use as a secondary 


form of the conditional (cantéra, vendiéra, partiéra), and 
what is more remarkable still, as not occurring anywhere 


| else, the future perfect (cantare, vendiére, partiére, formerly 


cantéro, vendiéro, partiéro). The Latin future has been 
replaced, as everywhere, by the periphrasis (cantare 
habeo), but it is worth noticing that in certain old texts 
of the 13th century, and in the popular songs of a compara- 
tively ancient date which have been preserved in Asturias, 
the auxiliary can still precede the infinitive (habeo 
cantare), as with the Latin writers of the decadence: 
“Mucho de mayor precio a seer el tu manto Que non sera 
el nuestro” (Berceo, S. Laur., str. 70), where a seer (habet 
sedere) corresponds exactly to serd (sedere habet). The 
vulgar Latin of the Peninsula, moreover, has preserved the 
2d pers. pl. of the imperative (cantad, vended, partid), which 
has disappeared from all the other Romance languages. 
Another special feature of Castilian-Portuguese is the com- 
plete absence of the form of conjugation known as incho- 
ative (intercalation, in the present tense, of the syllable 
ise or esc between the radical and the inflection), although 
in all the other tenses, except the present, Spanish shows 
a tendency to lay the accent upon the same syllable 
in all the six persons, which was the object aimed at 
by the inchoative form. Castilian displaces the accent on 
the Ist and 2d pers. pl. of the imperfect (cantébamos, cantd- 
bais), of the pluperfect indicative (cantéramos cantérais), and 
of the imperfect subjunctive (cantdsemos, cantdseis) ; possibly 
the impulse to this was given by the forms of future perfect 
cantéremos, cantéreis (cantarimus, cantaritis). The 2d per- 
sons plural were formerly (except in the perfect) -ades, 
-edes, -ides; it was only in the course of the 16th century 
that they got reduced, by the falling away of d, to ais, eis, 
and is. The verb essere has been mixed, not as in the 
other Romance languages with stare, but with sedere, as 
is proved by older forms seer, siedes, sieden, seyendo, obvi- 
ously derived from sedere, and which have in the texts 
sometimes the meaning of “ to be seated,” sometimes that 
of “to be,” and sometimes both. In old Latin charters also 
sedere is frequently met with in the sense of esse: e.g., 
“sedeat istum meum donativum quietum et securum” 
(anno 1134), where sedeat =sit. The 2d pers. sing. of the 
present of ser is eres, which is best explained as borrowed 
from the imperfect (eras), this tense being often used in Old 
Spanish with the meaning of the present; alongside of eres 
one finds (but only in old documents or in dialects) sos, 
formed like sois (2d pers. pl.) upon somos. The accentua~- 
tion in the inflection of perfects in the conjugation called 
strong, like hubiéron, hiziéron, which correspond to habué- 
runt, fecérunt (while in the other Romance languages 
the Latin type is runt: Fr. ewrent, firent), may be regarded 
as truly etymological, or rather as a result of the assimila- 
tion of these perfects to the perfects known as weak (amd- 
ron), for there are dialectic forms having the accent on the 
radical, such as dixon, hizon. The past participle of verbs in 
er was formerly udo (utus) in most cases; at present ido 
serves for all verbs in er and ir, except some ten or twelve 
in which the participle has retained the Latin form accen- 
tuated on the radital: dicho, hecho, visto, ete. It ought to 
be added that the past participle in normal Castilian derives 
its theme not from the perfect but from the infinitive: ha- 
bido, sabido, from haber, saber, not from hubo, supo. 

CASTILIAN DraALects.—To discover the features by 
which these are distinguished from normal Castilian we 
must turn to old charters and to certain modern composi- 
tions in which the provincial forms of speech have been re- 
produced more or less faithfully. 

Asturian.—The Asturian idiom, called by the natives bable, 
is differentiated from the Castilian by the following char- 
acters. Je occurs, as in Old Castilian, in words formed with 
the suffix ellwm (castiellu, portiellu), while modern Castilian 
has reduced ie to i. FE, i, u, post-tonie for a, e, 0: penes 
(penas), gracies (gracias), esti (este), frenti ( frente), lMechi 
(leche), nuechi (noche), unw (uno), primeru (primero). There 
is no guttural spirant, j, but, according to circumstances, y 
or x (3); thus Lat. cl, Yj gives y: veyu (*veelus), espeyu 
(spee’lum), conseyu (consilium); and after an i this y is 
hardly perceptible, to judge by the forms fiw (filium), es- 
coidos (Cast. escogidos), Castia (Castilla); Lat. g before e and 
i, Lat. initial j, and Lat. ss, z, give x (¥)—aiente (gentem), 
vudiu (Judaeus), baru (bassus), coru (coxus), flocu 
(fluxus). Lat. initial f has kept its ground, at least in 


part of the province: fiu, fueya (Cast. hijo, hoja). A very 
nas 


marked feature is the habitual “ mouillure” of / 
initial letters: UWeche, lleer, luna, llutu ; fion, 
fiube. With respect to inflection the el form 
be noted: personal pronouns: i (ili), yos (illos) ; 

pronouns: mié, pl. mids; to, tos; so, sos for both | 
fem.; verbs: 3d pers. pl. imp. of the 2d and 3d conjuga 
in in for ien (Cast. ian); train, tenin, facin (from facer) 
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(from fer), and even some instances of the 2d pers. sing. 
(abis ; Cast. habias); instances of pres. subj. in ia for a 
(sirvia, métia, sépia). The verb ser gives yes (sometimes 
yeres) in the 2d pers. sing., ye in the 3d. Facere appears 
under two forms—facer and fer,—and vo the abridged form 
correspond feis, fiendo, fiin, etc. Ire often appears under 
the form dir (antes de diros = antes de iros) which it is not 
necessary to explain by de-ire (see Schuchardt, Ztschr. f. 
rom. Philol. v. 312). 

Navarrese-Aragonese.—In its treatment of the post-tonic 
vowels this dialect parts company with normal Castilian 
and comes nearer Catalan, in so far as it drops the final e, 
especially after nt, rt (mont, plazient, muert, fuert, parents, 


gents); and, when the atonic e has dropped after a », this v | 


becomes a vowel—breu (brevem), grieu (*grevem), nueu 
(noyem). Navarrese-Aragonese has the diphthongs ie, ue 
from tonic @ and 0, and adheres more strictly to them than 
normal Castilian does,—enende (cSOmitem), huey (hddie), 
pueyo, (podium), yes (Est), yeran (Grant), while Castilian 
says conde, hoy, poyo, es, eran. 
pl, fl, have withstood the transformation into U/ better than 
in Castilian ; plano, pleno, plega, clamado, flama are current 
in old documents; and at the present day, although the 1 
has come to be “ mouillée,” the first consonant has not dis- 
appeared ( plluma, pllord, pllano—pronounced pljuma, ete.). 
Lat. ct gives it, not ch as in Castilian; nueyt (noctem), 
destruito (destructum), proveito (provectum), dito for 
diito (dictum). D between vowels kept its ground longer 
than in Castilian: documents of the 14th century supply 
such forms as vidieron, vido, hudio, provedir, redemir, prodeza, 
Benedit, vidiendo, etc.; but afterwards y came to be sub- 
stituted for d or dj: veyere (videre), seyer (sedere), seya 
(sedeat), goyo (gaudium), enueyo (inodium). Initial 
f does not change into h: fillo, feito. Navyarrese-Aragonese 
does not possess the guttural spirant (j) of Castilian, which 
is here rendered according to circumstances either by g (Fr. 
j) or by W (1 mouillée), but never by the Asturian x Cer- 
tain forms of the conjugation of the verb differ from the 
Castilian: dar, estar, haver, saber, poner readily form their 
imperfects and imperfect subjunctives like the regular 
verbs in ar and er,—havieron (Cast. hubieron), estaron (Cast. 
} estubieron), sabid (Cast. supo), dasen (Cast. diesen), poniese 
(Cast. pusiese); on the other hand, past participles and 
gerundives formed from the perfect are to be met with,— 
fisiendo for faciendo (perf. fiso), tuviendo and tuvido for 
teniendo, tenido (perf. tuvo). In the region bordering on 
Catalonia the simple perfect has given way before the peri- 
oeerie form proper to Catalan; voy cayer (I fell), va fé (he 
as done), vamos ir (we went), etc.; the imperfects of verbs 
in er, ir, moreover, are found in eba, iba (comeba, subiba, for 
comia, subia), and some presents also occur where the Cata- 
lan influence makes itself felt: estigo (Cat. estich), vaigo 
(Cat. vaig), veigo (Cat. veig). Navarrese-Aragonese makes 
ve of the adverb en as a pronoun: no les en daren pas, no’n 
hiha. 
_ Andalusian.—The word “ dialect” is still more appropri- 
ately applied to Andalusian than either to Asturian or 
Navarrese-Aragonese. Many peculiarities of pronunciation, 
however, are commonly called Andalusian which are far 
from being confined to Andalusia proper, but are met with 
in the vulgar speech of many parts of the Castilian domain, 
_ both in Europe and in America. Of these but a few occur 
only there, or at least have not yet been observed elsewhere 
than in that great province of southern Spain. They are 
the following: L, n, r, d between vowels or at the end of a 
word disappear: sé (sal), 36 (sol), viee (viene), tiee (tiene), paa 
and pa ( para), mia (mira), naa and na (nada), too and to (todo). 
D is dropped even from the beginning of a word: e (de), 
inero (dinero), on (don). Before an explosive, 1, r,d are often 
‘represented by i: saiga (salga), vaiga (valga), laigo (largo), 
 maire (madre), paire (padre). Lat. f is more rigorously repre- 
sented by h than in normal Castilian, and this h here pre- 
serves the aspirate sound which it has lostelsewhere ; hablé, 
horma ( forma), hoder, are pronounced with a very strong 
spiration, almost identical with that of j. The Andalusians 
so very readily write these words jablé, jorma, joder, This 


spirate, expressed by j, often has no etymological origin; 
yr example, Jéndalo, a nickname applied to Andalusians, is 

ply the word ‘Andaluz pronounced with the strong aspira- 

I ristic of the inhabitants of the province. C, 2 
eldom pronounced like s; but a feature more peculiar 
Andalusians is the inverse process, the softened and 
ental pronunciation of the s (the so-called ceceo): zenor 
rv), ete. Before a consonant and at the end of a word s 
1es a simple aspiration: mihmo (mismo), Dioh (Dios), do 
(dos reales). In the inflection of the verb there is 

ng : to note, except some instances of 2d pers. 
ect in tes for te: estivistes, estuvites, for 
e,—evidently a formation by analogy from the 2d 
f the other tenses, which all have s. 
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It is with the Andalusian dialect that we can most readily 
associate the varieties of Castilian which are spoken in 
South America. Here some of the most characteristic 
features of the language of the extreme south of Spain are 
reproduced,—either because the Castilian of America has 
spontaneously passed through the same phonetic transforma- 
tions or because the Andalusian element, very strongly repre- 
sented in colonization, succeeded in transporting its local 
habits of speech to the New World. 

Leonese.—Proceeding on inadequate indications, the exist- 
ence of a Leonese dialect has been imprudently admitted in 
some quarters; but the old kingdom of Leon cannot in any 
way be considered as constituting a linguistic domain with 
an individuality of its own. The fact that a poem of the 
13th century (the Alexandro), and ceriain redactions of the 
oldest Spanish code, the Fuero Juzgo, have a Leonese origin 
has been made too much of, and has led to a tendency to 
localize excessively certain features common to the whole 


| western zone where the transition takes place from Castilian 
The initial combinations cl, | 


to Galician-Portuguese. 


IIL. PortuaursEe.—Portuguese-Galician constitutes 
the second branch of the Latin of Spain. In it we 
must distinguish—(1) Portuguese (Portuguez, per- 
haps a contraction from the old Portugalez = Portu- 
aelensuen the language of the kingdom of Portugal 
and its colonies in Africa, Asia, and America (Brazil); 
(2) Galician (Gallego), or the language of the old 
kingdom of Galicia (the modern provinces of Ponte- 
vedra, La Corujia, Orense, and Lugo) and of a portion 
of the old kingdom of Leon (the territory of Vierzo in 
the province of Leon). Portuguese, like Castilian, is 
a literary language, which for ages has served as the 
vehicle of the literature of the Portuguese nation con- 
stituted in the beginning of the 12th century. Galician, 
on the other hand, which began early in the Middle 
Ages a literary life,—for it was employed by Alfonso 
the Wise in his cantigas in honor of the Virgin,—de- 
cayed in proportion as the monarchy of Castile and 
Leon, to which Galicia had been annexed, gathered 
force and unity in its southward conquest. At the 
present day Gallego, which is simply Portuguese 
variously modified and with a development in some 
respects arrested, is far from having as a dialect the 
same importance as Catalan, not only because the 
Spaniards who speak it (1,800,000) number much less 
than the Catalans (3,500,000), but also because, its 
literary culture having been early abandoned in favor 
of Castilian, it inevitably fell into the vegetative con- 
dition of a provincial patois. Speaking generalist 
Portuguese is further removed than Castilian from 
Latin; its development has gone further, and its actual 
forms are more worn out than those of the sister lan- 
guage, and hence it has, not without reason, been com- 
pared to French, with which it has some very notable 
analogies. But, on the other hand, Portuguese has 
remained more exclusively Latin in its vocabulary, 
and, particularly in its conjugation, it has managed to 
preserve several features which give it, as compared 
with Castilian, a highly archaic air. Old Portuguese, 
and more especially the poetic language of the 13th 
century, received from the language of the troubadours. 
in whose poetry the earlier Portuguese poets foun 
much of their inspiration, certain words and certain 
turns of expression which have left upon it indelible 
traces. 


Vowels.—Lat. %, 8 with the accent have not been diph- 


thongized into ie, uo, we: pé (pedem), dez (decem), bom 
(bonus), pode (potet). On the other hand, Portuguese has 
a large number of strong diphthongs produced by the attrac- 
tion of an i in hiatus or the resolution of an explosive into 
i: raiba (rabia), feira (feria), feito (factum), seixo 
(saxum), oito(octo). A quite peculiar feature of the lan- 
guage occurs in the “ nasal vowels,” which are formed by 
the Latin accented vowels followed by m, n, or nt, nds bé 
(bene), gr@(grandem), bd (bonum), These nasal vowels 
enter into combination with a final atonic vowel: irm 

(germanus); also am@o (amant), sermdo (sermonem), 
where the o is a degenerated representative of the Latin 
final vowel. In Old Portuguese the nasal vowel or diph- 
thong was not as now marked by the til (*), but was ex- 
pressed indifferently and without regard to the etymology 
by morn: bem (bene?, tan tantum’, disserom dixerunt), 
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sermom(sermonem), The Latin diphthong au is rendered 
in Portuguese by ow (ouro, aurum; pouco, paucum), also 
pronounced oi, With regard to the atonic vowels, there is 


a tendency to reduce a into a vowel resembling the Fr. e | 


“muet,” to pronounce o as u, and to drop e after a group of 
consonants (dent for dente). 


Consonants.—Here the most remarkable feature, and that | 


which most distinctly marks the wear and tear through 
which the language has passed, is the disappearance of the 
median consonants J and n: corda (corona), lua (luna), 
por formerly poer (ponere), conego (canonicus), vir (ve- 


nire), dér, formerly door (dolorem), pago (palatium), | 


saude (salutem), pego (pelagus). Latin b passes regu- 
larly into »: cavallo (caballus), fava (faba), arvore (arbo- 
rem); but, on the other hand, Latin initial v readily tends 
to become b: bexiga(vesica), bodo(votum). Latin initial 
f never becomes h: fazer (facere), filo (filum), Latin e 
before e andi is represented either by the hard sibilant s 
or by the soft z. Latin g between vowels is dropped before 


eand i: ler for leer (legere), dedo (digitum); the same | 


is the case with d, of course in similar circumstances : remir 
(redimere), rir (ridere). Latin j has assumed the sound 
of the French j. 
beginning of words are transformed in two ways in words 
of popular origin. Either the initial consonant is retained 
while the J is changed into 7: eravo (clavum), prazer 


(placere), fror (florem); or the group is changed in ch | 


(= Fr. ch, Catal. «) through the intermediate sounds kj, fj, 
pj: chamar (clamare), chao (planus), chamma (flamma). 
Within the word the same group and other groups also in 
which the second consonant is an 1 produce / mouillée (writ- 
ten lh, just asm mouillée is written nh, as in Provengal): 
ovelha (ovie’ 1a), velho (*veclus); and sometimes ch : facho 
(fac’lum), ancho (amplum). Lat. ss or sc before e and % 
gives «(Fr.ch): baivo (bassus), faxa (fascia). The group 
ct is reduced to it: leito (lectum), peilo (pectus), noite 
(noctem); sometimes to ut: douto\doctus). Such words 


as fruto, reto, dileto are modern derivatives from the learned | 


forms fructo, recto, dilecto. Latin cs becomes is: seis (sex) ; 
or isc, x (= Fr. ich, ch): seixvo (saxum), luxo (luxum); or 
even ss: disse (dixi). 

Inflection—The Portuguese article, now reduced to the 
vocalic form 0, a, 0s, as, was lo (exceptionally also el, which 
still survives in the expression El- Rei), la, los, las in the old 
language. Words ending in lin the singular lose the / in 


the plural (because it then becomes median, and so is} 


dropped): sol (solem), but soes (soles); those having do 
in the sing. form the plural either in des or in des according 
to the etymology: thus céo (eanem) makes cdes, but ragdo 
makes ragdes. As regards the pronoun, mention must be 
made of the non-etymological forms of the personal mim 
and of the feminine possessive minha, where the second n 
has been brought in by the initial nasal. Portuguese con- 
jugation has more that is interesting. In the personal suf- 
fixes the forms of the 2d pers. pl. in ades, edes, ides lost the 
d in the 15th century, and have now become ais, eis, is 
through the intermediate forms aes, ees, eis. The form in 
des has persisted only in those verbs where it was protected 
by the consonants n or r preceding it: pondes, tendes, vindes, 
amardes, and also no doubt in some forms of the present of 
the imperative, where the theme has been reduced to an 
extraordinary degree by the disappearance of a consonant 
and the contraction of vowels: ides, credes, ledes, etc. Por- 
tuguese is the only Romance language which possesses a 
personal or conjugated infinitive : amar, amar-es, amar, amar- 
ios, amar-des, amar-em; eg., antes de sair-mos, “before we 
go out.” Again, Portuguese alone has preserved the plu- 
perfect in its original meaning, so that, for example, amara 
(amaveram) signifies not merely as elsewhere “I would 
love,” but also “I had loved.” The future perfect, retained 


as in Castilian, has lost its vowel of inflection in the Ist and 


3d pers. sing. and consequently becomes liable to be con- 
founded with the infinitive (amar, render, partir). Portu- 
guese, though less frequently than Castilian, employs ter 


(tenere) as an auxiliary, alongside of aver; and ‘it also | 


supplements the use of essere with sedere, which fur- 
nished the subj. seja, the imperative se, sede, the gerundive 
sendo, the participle sido, and some other tenses in the old 
language. Among the peculiarities of Portuguese conjuga- 
tion may be mentioned—(1) the assimilation of the 3d pers. 
sing. to the Ist in strong perfects (howve, pude, quiz, fez), 
while Castilian has hube and hubo; (2) the imperfects punha, 
tinha, vinha (from por, ter, and vir), which are accented on 
the radical in order to avoid the loss of the n ( ponia would 
have made poia), and which substitute u and i for o and e 
in order to distinguish from the present subjunctive (ponha, 
tenha, venha). , 

Galician.—Almost all the phonetic features which distin- 
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guish Portuguese from Castilian are possessed by Gallego 
also. Portuguese and Galician even now are practically one 
language, and still more was this the case formerly: the 
identity of the two idioms would become still more obvi- 
ous if the orthography employed by the Galicians were more 
strictly phonetic, and if certain transcriptions of sounds 
borrowed from the grammar of the official language (Cas- 
tilian) did not veil the true pronunciation of the dialect, 
It is stated, for example, that Gallego does not possess nasal 
diphthongs; still it may be conceded once for all that such 
a word as planus, which in Galician is written sometimes 
chau and sometimes chun, cannot be very remote from the 
Portuguese nasal pronunciation chao. One of the most 
notable differences between normal Portuguese and Gali- 
cian is the substitution of the surd spirant in place of the 
| sonant spirant for the Lat. j before all vowels and g before 
e and ti: xuez (judicem), Port. juiz; ruito (junctum), 
Port. junto; wente (gentem) Port. gente. In conjugation 
the peculiarities of Gallego are more marked; some find 
their explanation within the dialect itself, others seem to 
be due to Castilian influence. The 2d persons plural have 
still their old form ades, edes, ides, so that in this instance 
it would seem as if Gallego had been arrested in its progress 
while Portuguese had gone on progressing; but it is to be 
observed that with these full forms the grammarians admit 
contracted forms as well: ds (Port. ais), és (Port. eis) ts 
(Port. is). The 1st pers. sing. of the perfect of conjugations 
in er and ir has come to be complicated by a nasal resonance 
similar to that which we find in the Portuguese mim; we 
have vendin, partin, instead of vendi, parti, and by analogy 
this form in in has extended itself also to the perfeet of the 
conjugation in ar, and falin, gardin, for falei, gardei are 
found. Thesecond persons of the same tense take the end- 
ings che, ches in the singular and chedes in the plural; 
falache or falaches (fabulasti), falachedes as well as falds- 
tedes (fabulastis), bateche or batiche, pl. batestes or bate- 
| chedes, ete. ‘Ti (tibi) having given che in Galician, we see 
that falasti has become falache by a phonetic process. The 
3d pers. sing. of strong perfect is not in eas in Portugnese 
(houve, pode), but in o (houbo, puido, soubo, coubo, ete.) ; Cas- 
tilian influence may be traceable here. If a contemporary 
grammarian, Saco Arce, is to be trusted, Gallego would form 
an absoiute exception to the law of Spanish accentuation in 
the imperfect and pluperfect indicative: falabamos, fala- 
bides; batidmos, batiddes; pididmos, pididdes; and falara- 
mos, falarddes; baterdmos, baterades; pidirdmos, pidirddes, 
The future perfect indicative and the imperfect subjunc- 
tive, on the other hand, would seem to be accented regu- 
larly: faldremos, falésemos. The important question is 
worth further study in detail. 
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PART IV.—LITERATURE. 


The name Spanish is now generally restricted to the 
literature of the Castilian tongue. In the present arti- 
cle it is tuken in the wider sense as embracing the 
literature of the whole Iberian Peninsula, with the 
exceptions of PorruGaL (q.v.) and of Galicia, the 
latter of which, as regards language and literature be- 
longs to the Portuguese domain. Spanish literature 
thus considered falls into two divisions—Castilian and 
Catalan. 


I. Castritan Lireraturre.—Of the Castilian texts | 


now extant none are of earlier date than the 12th cen- 
tury, and very probably none go farther back than 
1150. That accepted as the oldest— The Mystery 
of the Magian Kings, as it is rather inappropriately 
esignated—is a fragment of a short semi-liturgical 
play meant to be acte:l in the church of Toledo at the 
east of Epiphany. Manifestly an imitation of the 
Latin /udi represented in France in the 12th cen- 
tury, the Spanish piece cannot have been composed 
much before 1150. 

The great national hero Rodrigo Diaz de Bivar (died 
1099), better known in history by the Arabic 
surname of the Crp (g.v.), was celebrated 
in the vulgar tongue lane than a century 


Heroic 
poetry. 


after his death in two poems, neither of | 


which, however, has come down to us in its entirety. 
The first cantar, usually entitled Poema del Cid since 
the first edition by Tomas Antonio Sanchez, relates in 
its first part the valiant deeds (la gesta) of the Cid sub- 
sequent to his quarrel with King Alfonso VI. ; in the 
second the capture of Valencia, the reconciliation of 
the hero with the king, and the warriage of’ his 
daughters with the ‘‘ infantes’’ of Carrion ;! and then 
in the third the treason of the infantes, the vengeance 
of the Cid, and the second marriage of his daughters 
with the infantes of Navarre and Aragon. The narra- 
tive of the last years of the Cid, which closes this 
third part, is very much curtailed. Whilst in the 
Poema the Cid appears as the loyal vassal, faithful to 
his king and deploring the necessity of separating from 
him, the Cid of the second poem, Crénica rimada del 
Cid, is almost a rebel and at least a refractory vassal 
who dares treat his sovereign as an equal. The portion 
of the Crénica which has ~ preserved deals in the 
main with the youth (mocedades) of Rodrigo; it con- 
tains the primitive version of his quarrel with the 
Count Gomez de Gormaz, and the marriage of the 
slayer of the count with Ximena, his daughter, and 
also a series of fabulous episodes, such as the 
journey to France to fight with the twelve peers of 
Charlemagne, ete. Ifthe Poema really belongs to the 
12th century, some doubt attaches to the date of the 
Crénica; it would seem that the form under which 
_ this latter text has reached us is more recent than that 
¥ f the Poema, but, on the other hand, several traditions 
collected by the author bear an incontestable stamp of 
untiquity. ‘The versification of both poems is very 
arous, the metre very irregular. Normally this 
epic measure ought to be divided into two hemi- 
hs of seven or eight syllables each; but here the 
lines sometimes fall short of this number and sometimes 
exceed it. Instead of rhyme, assonance steadily pre- 
-yails throughout ; the strophes follow the model of the 
ses of ane French chansons de geste,—that is, they 
have a single assonance and vary greatly in extent. 
_ The other heroes of Spanish nore § such as the 
last ie king Roderick, Bernardo del Carpio, the 
infantes of Lara, have not given rise to long poems ; 
ast we are acquainted with none of which they 
ure the subject. Still some may have existed ; and in 
et the frequent allusions in the chronicle of Alfonso 
» Wise (13th century) to the narratives of the jug- 
mggest that Castilian heroic poetry was richer 
e scarcity of the monuments still extant would 
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de los Condes is a district in the province of Valencia. 


Cid’s | 


| lead us to believe. Fernan Gonzalez, first independent 
|count of Castile (10th century), has alone been cele- 
brated in a poem of the 13th century, composed in 
| single-rhyme quatrains. 

With the heroic poetry which takes its themes from 
the national history and legends, there crew 


up in the 13th century a religious and didac- Poem 
i try :3¢ eminent representative of 13th 
tic poetry, the most eminent representative century. 


of which is Gonzalo de Berceo (1198-1268). 
This poet, born at Berceo in the province of Logroiio, 
composed several lives of Spanish saints (St. Domingo 
de Silos, St. Millan de la Cogulla, St. Oria), and also 
| devotional poems, such as the Miracles and the Praises 
of the Virgin, and some religious hymns, Berceo names 
his poems prosa, decir, dictado, indicating thereby 
' that he intended them to be read and recited, not sung 
\like the cantares. They are written in single-rhyme 
| Quatrains and in verses of twelve to fourteen syllables, 
| according as the ending of each hemistich is masculine 
or feminine. In the same kind of versification were 
composed, also in the 13th century, two long poems,— 
one on Alexander the Great, the other on Apollonius 
of Tyre,—after Latin and French sources. ‘The author 
of the first of these poems contrasts his system of ver- 
sification, which he calls mester de clerecia, with the 
mester de joglaria, the one of the heroic poetry, in- 
tended to be sung, and declares that this single-rhyme 
quatrain (eurso rimado por la quaderna via) consists 
of counted syllables. ‘The composer of Appolonio calls 
this same versification nueva maestria. The single- 
rhyme quatrain, introduced in imitation of the French 

oetry of the 12th century into Castilian literature, 

ecame from the time of Berceo and the Alexandro 
and Appolonio the regular form in Castilian narrative 
and didactic poetry, and prevailed down to the close 
of the 14th century. 

To the 13th century seem also to belong a Life of 
St. Mary the Egyptian, translated from the French, 
perhaps through a Provengal version, and an Adora- 
tion of the Three Kings, in verses of eight or nine 
syllables rhyming in pairs (aa, bb, ec, ete. ), as well as 
a fragment of a Debate between Soul and Body, in 
verses of six or seven syllables, evidently an imitation 
of one of those mediseval Latin poems entitled Riva 
Animi et Corporis. Mention may here also be made 
of the cantigas (‘‘songs’’) of Alfonso the Wise in 
honor of the Virgin, although, being in the Galician 
dialect, these properly belong to the history of Portu- 
guese literature. 

The 14th century saw the birth of the most original 
medieval Spanish poet. Juan Ruiz (1300- 


1350), archpriest of Hita (near Guadala- eh 
jara), has left usa poem of ratherirregular century, 


composition, in which, while reproducing ; 
apologues translated from the Latin or French fabulists, — 
and extracts from Ovid's Art of Love, or from a poem 
entitled Pamphilus de Amore, or, lastly, from fabliaua 
and dits, such as the Bataille de Karesme et de Char- 
nage, the author frequently gives way to his own in- 
spiration. Ruiz celebrates love and woman ; his book 
is of buen amor, that is, he shows by his own experience. 
and the example of the authors whom he follows how 
a man ought to set to work to be a successful lover. 

The character of the female go-hetween, named ‘‘ Trota- 
Conventos,’’ here plays an important part ; it was sug- 
gested to Ruiz by the Pamphilus, but he has greatly 
"strengthened the characteristics and thus prepared the 
_way for the Celestina of the close of the 15th century. 
By way of precaution, the author represents himself 

as one who has survived his illusions, and maintains 
that carnal love (Joco amor) must in the long run give 
place to divine love; but this stratum of devotion is a 
thin one and onght not to disguise the real character 
of the work. His form of versification is the single- — 
rhyme quatrain in the narrative portions; as to the 
‘*Songs’’ (caxtigas) which sometimes interrupt the 
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narrative, and of which the most successful are a 
‘* song of scholars’? and a ‘‘ song of the blind,”’ their 
rhythm is different and much more varied. The &7- | 
mado de Palacio of the grand chancellor of Castile, | 
Peilro Lopez de Ayala (1332-1407), does not exclu- 

sively refer to court life ; the author takes up all classes | 
of laymen and churchmen, whose vices he depicts in | 
jocular style. Amid the tirades of this long moral | 
poem there occur occasionally some cantares or even 
decires in strophes of eight lines of twelve syllables. 
Akin to this 22/mado de Palacio are the Proverbios | 
Morales of the Jew Santob (Shemtob) of Carrion, 

dedicated to King Pedro the Cruel, who reigned from 

1359 to 1369, as well as the General Dance of Death 

and a new version of the Debate between Soul and | 
Body, both in eight-line strophes of arte mayor (verses 
of twelve syllables), and both imitations of French 
originals. The 14th century also produced a long his- 
torical composition in verse, the Rhymed Chronicle of 
Alfonso XT. (died 1350), by Rodrigo Yanéz, important 
fragments of which have come down to us; the versi- 
fication of this chronicle is similar to that of Santob’s 
Proverbs (strophes of four octosyllabic verses rhyming 
abab). 

The word romance not only signifies in Spain, as in 
other Romanic countries, the vulgar tongue, 
but also bears the special meaning of 
a short epic narrative poem (historic ballad) or, at a 
later date, a short lyric poem. As regards the form, 
the ‘‘romance’’ (Spanish ef romance, in contrast to 
French, ete., Ja romance) is a composition in long 
verses of fourteen syllables ending with one rhyme, or 
assonance, which have been generally, but wrongly, di- 
vided into two short lines, the first of which, naturally, 
isrhymeless. This being the form of the romance verse, 
the Crdnica rimada del Cid, and even the Poema 
(thouch in this case the influence of the French alex- 
andrines is perceptible), might be considered as a 
series of romances tagged on one after the other ; and 
in fact several of the old romances of the Cid, which 
form each an independent whole and have been printed 
as separate poems in the 16th century, are partly to be 
found in the Crénica. Other romances, notably those 
dealing with the heroes of the Carlovingian epic, so pop- 
ular in Spain, or with the heroes which Spanish patriot- 
ism opposed at a certain period to the French paladins, 
—as, for example, Bernardo del Carpio, the rival and 
the conqueror of Roland in Castilian tradition.—seem 
to be portions severed from those cantares de gesta 
composed by juglares of which Alfonso X. makes 
mention. It is only at the close of the 15th century, 
and especially during the 16th, that the romances, 
which had previously passed from mouth to mouth 
by song and recitation, began to be written down and 
afterwards to be printed, at first on broadsheets (pliegos 


Romances, 
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sueltos) and subsequently in collections (romanceros), 
either general, in which romances of very different 
date, character, and subject are mixed up, or restricted 
to a single historical or legendary episode or to a sin- 
gle personage (for example, the Romancero del Cit). 
In those collections the epic verse is always regarded 
as octosyllabie and printed as such; occasionally cer- 
tain editions divide the romance into strophes of four 

verses (cuartetas). 
King Alfonso X. (died 1284), under whose patron- 
age were published the memorable code 


Prose | entitled Las Siete Partidas and great 
chronicles, rae aa: oe - 

13th-l4th ’ Scientific compilations, such as the Libros 
centuries. de Astronomia and the Lapidario, was 


also the founder of Spanish historiography 
in the vulgar tongue. The Crdénica General, com- 
posed under his direction, consists of two distinct parts: 
the one treats of universal history from the creation 
of the world to the first centuries of the Christian era 
(La General é Grant Historia), the other exclusively 
of the national history (La Crénica é Historia de Es- 
pana) down to the death of Ferdinand ITI. (1252), 
father of Alfunso. The main sources of the Crdnica 
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General are two Spanish chroniclers of the 13th cen- 
tury,—Lueas of Tuy and Rodriguez of Toledo,—who 
wrote in Latin, but whose works were early translated 
into the vernacular. In the Historia de Espatia of 
Alfonso X., which has collected many legends and 
which occasionally refers to the songs of the juglares 
(for the purpose, however, of refuting them), the 
narrative relating to the Cid is partly based on an 
Arabic text. This portion has frequently been printed 


' by itself, under the title of Crdénica del Cid. Alfonso’s 


example bore fruit. In the 14th century we find 
another Crdénica General de Espatia or de Castilla, 
constructed on the model of the first and embracing 
the years 1030-1312; next, the Grant Crénica de 
Espaiia and the Grant Crénica de los Conqueridores, 
compiled by command of the cracd- ae the order 
of St. John of Jerusalem, Juan Fernandez de Heredia, 
about 1390. Special chronicles of each king of Castile 
were soon written. Our information is at fault in re- 
gard to the authorship of the chronicles of Alfonso X., 
Sancho LV., Ferdinand IV., and Alfonso XI. ; but 
the four following reigns—those of Pedro L., Henry 
IL., John I., and Henry III.—were dealt with by 
Pedro Lopez de Ayala, and here we can recognize the 
man of literary culture, who had acquired some knowl- 
edge of ancient history, for the form of the narrative 
becomes freer and more personal and the style rises 
with the thought. Several authors had a hand in the 
chronicle of John IL, but the final redaction was by 
Fernan Perez de Guzman. The sad reign of Henry 
IV. was related by Diego Enriquez del Castillo and 
Alfonso de Palencia, the glorious reign of the Catho- 
lic sovereigns Ferdinand and Isabella by Fernando 
del Pulgar and Andrés Bernaldes. Along with those 
ce a must be mentioned a Biogra 
iographies of important persons. us, 

in the 15th century the chronicle of Pedro ang 
Nifio, count of Buelna (1379-1452), by Gutierre Diez 
de Gamez; that of Alvaro de Luna, constable of 
Castile (died 1453); also a very curious book of 
travels, the narrative of the embassy sent by Henry 
II. of Castile to Timor in 1403, written by the head 
of the mission, Ruy Gonzalez de CLAVIJO (q.v.). 

The other productions of Castilian prose in the 13th 
and 14th centuries are for the most part 
didactic and  sententious compositions, 
which, however, contain illustrations or 
tales of Eastern origin. The Spanish trans- 
lation of Kalila and Dimna, made direct 
from an Arabie text, dates from the middle of the 
13th century, and the romance of the Seven Sages 
(Sindibad), published under the title of Engatios é 
Assayamientos de las Mugeres, must be referred to 
almost the same period. From the second half of the 
13th century the collections of sentences, dits, apo- 
logues, and moral tales become very numerous : first of 
all, versions of the Secretum Secretorum, attributed 
in the Middle Ages to Aristotle, one of which is en- 
titled Poridat de las Poridades, next the Proverbios 
Buenos, the Bocados de Oro or Libro de Bonium, 
Rey de Persia, the Libro de los Gatos, which is de- 
rived from the Narrationes of Eudes of Cheriton. But 
the most celebrated is the Libro de los Castigos y 
Documentos of King Sancho LV. (died 1295), who also 
composed a Lucidario, a kind of encyclopedia of the- 
ology, morals, and natural history. It was during the 
first half of the 14th century that the nephew of Al- 
fonso X., the infant Juan Manuel (1282-1349), wrote 
those various works which place him in the first rank 
of medizeval Spanish prose writers. The best known 
is the collection of tales, many of them borrowed from 
Oriental sources, entitled Z7 Conde ; but be- 
sides this contribution to light literature he wrote 
graver and more specially instructive works, bl 
ue abet oe po seers Libro del 
of manual of education, domestic economy, 4 
ties; the Libro del Caballero é del Escudero, 3 
cal treatise on chivalry somewhat 
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of Raymond Lully on the same subject. Unfortunately | tile (1407-1454), is, as regards its literature, character- 
Juan Manuel's poems, which he had collected in a/ ized by three facts—(1) by the development 


Libro de las Cantigas or de los Cantares, 
lost. The knowledge of antiquity, previously so poor 
and vague, made remarkable progress in the 14th 
century. 
about certain episodes of ancient history, such as the 
War of Troy, and therefore the poem on that subject 
by the Frenchman Benoit de Sainte-More and the 
Latin narrative of Guido de Columna were both trans- 
lated. Pedro Lopez de Ayara translated or caused to 
be translated Pierre Bersuire’s French version of Livy 
Boetius, and various writings of Isidore of Seville and 
Boceaccio. 

While the Carlovingian cycle is mainly represented 
in Spain by romances, of which the oldest 


Books of — seem to be fragments of lost poems of the 


chivalry. 


tram, Merlin, ete.) is represented almost exclusively 
by works. in prose (compare RoMANCE). Those nar- 
ratives are 


It was thought desirable to learn more tion of Boccaccio and Dante, especially of the latter, 


have been | of a court poetry, artificial and pretentious ; are 
(2) by the influence of Italian literature century, 


on Castilian prose and poetry, the imita- 


which introduced into Spain a liking for allegory ; 
and (3) by more assiduous intercourse with antiquity 
—a fuller understanding of the Latin writers who had 
been brought to the front by the Italian renaissance. 
After the example of the Provengals, whose literary 
doctrines had made their way into Castile through 
Portugal and Catalonia, poetry is now styled the arte de 
trobar. The arte de trobur is strictly *‘ court’’ poetry, 
which consists in short pieces of rather complicated 
versification,—love plaints, debates, questions, and 
repartees, motes with their g/osas, burlesque and sa- 


Jjuglares, the British cycle (Lancelot, Tris- | tirical songs,—a poetry wholly ‘‘occasional,’’ and 


which, when separated from its natural environment, 
loses great part of its charm. In order to understand 


known, it is true, only by 15th and 16th and appreciate those pieces they must be read in the 


century editions, in which they have been more or collections made by the poets of the time, and the one 


less modified to suit the taste of the time, but it is 
impossible not to recognize that books such as El 


Baladro del Sabio Merlin and La Demanda del! 


Sancto Grial (1515) presuppose a considerable ante- 
cedent literature of which they are only the afterglow. 
The principal French romances of the Round Table 
were translated and imitated in Spain and in Portugal 
as early as the first half of the 14th century at least; 
of that there is no doubt. And, even if there was 
not on this point satisfactory testimony, the prodigious 
development in Spanish literature of the eaballerias 
or “book of chivalry,”’ incontrovertibly derived from 
- fictions of British origin, is proof enough that the 
_ Spaniards have at an early date been familiarized with 
_ this romance from France. The first book which be- 
gins the series of strictly Spanish caballerias is the 
Amadis de Gaula (i.e., of Wales, not France). We 
_know the Amadis only by the version made about 
1480 in four books by Garci Ordofiez de Montalvo (the 
oldest edition extant is dated 1508), but the work in 
its original form (three books), already widely distrib- 
uted and celebrated by various: Castilian poets from 
about 1350, must have been composed at the latest 
_ in the second third of the 14th century. A few rather 
Seti hints and certain sentimental considerations 
one to seek for the unknown author of the first 
Amadis in Portugal, where the romances of the Round 
ble were even more highly appreciated than in 
pain, and where they have exercised a deeper influ- 
e on the national literature. Tio Montalvo, how- 
ever, falls the honor of having preserved the book 
y republishing it; he only made the mistake of di- 
ing the original text too much, and of adding a poor 
tinuation, Las Sergas de Explandian, Allied to 
ntalvo’s Amadis with its Esplandian appendage 
the Don Florisando and the Lisuarte de Grecia, 
. Amadis de Grecia, the Don Florisel de Niquea, 
., Which form what Cervantes called the ‘‘ Amadis 
.”’ Along with the Amadises range the Palmer- 
s, the most celebrated of which are the Palmerin 
Oliva, the Primaleon, and the Pulmerin de Ingla- 
a. None of those caballerias inspired by the 
lis were printed or even written before the 16th 
ry; and they bear in language and style the 
mp of that period; but they cannot be separated 
their medieval model, the spirit of which they 
preserved intact. el the caballerias we may 
slass some narratives belonging to the Carlovin- 
ie,—the Historia del Emperador Carlomagno 
los Doce Pares, a very popular version still re- 
of the French romance of Fierabras, the Espejo 
lerias, into which has passed a large part of 

Jo Innamorato of Boiardo, the 


, ete. 
half of the 15th century, or, what comes 
he same thing, the reign of J: ohn IL of Cas- 
‘Vou. XXIT.—1120 


istoria de 


|fonso de Baena (who has not designated 


must be brought to throw light on the other. The 
most celebrated cancionero of the 15th century is that 
compiled for the amusement of his sovereign by Al- 
imself a 
Jew, as has been supposed, the word judino attached 
to his name in the preface being nothing but indino) ; 
it is, so to say, the official collection of the poetic 
court of John II., although it also contains some 
pieces by poets of earlier date. After Baena’s collec- 
tion may be mentioned the Cancionero de Stutiga, 
which contains the Castilian poems of the trobadores 
who followed Alfonso V. of Aragon to Naples. Those 
cancioneros, consisting of the productions of a society, 
a group, were succeeded by collections of a more gen- 
eral character, in which versifiers of very different 
ea and localities are jumbled together, the pieces 

ing classed simply according to their type. The ear- 
liest Cancionero General is that compiled by Juan 
Fernandez de Constantina, which appears to have 
issued from the Valencia press in the very beginning 
of the 16th century ; the second, much better known, 
was published for the first time at Valencia in 1511 ; 
its editor was called Fernando del Castillo. The other 
poetic school of the 15th century, which claims to be 
specially related to the Italians, had as its leaders Juan 
de Mena (1411-1456), author of the-Coronacion and 
the Labirinto or Las Trecientas (a long poem so 
called because of the number of stanzas which, ac- 
cording to the scheme, were to compose it), and the 
marquis of Santillana, D. Ifigo Lopez de Mendoza 
(1398-1458), who in his sonnets was the first to imitate 
the structure of the Italian endecasillabo. Along with 
those two, who may be designated poetas, in distine- 
tion from the decidores and the trobadores of the can- 
cioneros, must be ranked Francisco Imperial, a Ge- 
noese by descent, who also helped to acclimatize in 
Spain the forms of Italian poetry. The marquis of 
Santillana occupies a considerable place in the litera- 
ture of the 15th century, not only by reason of his 
poems, but quite as much if not more through the 
support he afforded to all the writers of his time, and 
the impulse he gave to the study of antiquity and to 
the labors of translators who at his request turned 
Virgil, Ovid, Seneca, ete., into Castilian. He him- 
self was not acquainted with Latin ; but the generous 
efforts he made to stir up his fellow-countrymen to 
learn it have justly procured him the title of fa- 
ther of Spanish humanism. That he had an exten- 
sive knowledge of the national literature, and of the 
literatures of France and Italy, he has shown in the 
preface to his works, which is a sort of ars poetica as 
well as an historical exposition of the kinds of poet: 
cultivated in the Middle Ages by the Spaniards an 
the neighboring nations. J 

With the exception of the chronicles, and some 


caballerias, the prose of the 15th century contains 
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nothing very striking. The translation of Virgil by En- 
rique de Villens (died 1434) is very clumsy, 
and shows no adyance on the versions of 
Latin authors made in the previous century ; 
better worth reading is the 7'rabajos de Her- 
cules, a whimsical production but with some savor in 
its style. A curious and amusing book, full of details 
about Spanish manners, is the Corbacho of the arch- 

riest of Talavera, Alonso Martinez de Toledo, chap- 
ain to King John IL. ; the Corbacho belongs to the 
numerous family of satires against women, and its 
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title (“The Lash’”’ or ‘‘Whip’’) borrowed from a | 


work of Boccaccio’s with which it has otherwise 
pies akin, correctly indicates that he has not spared 
them. 

The ancient liturgical Spanish theatre is known to 
us only by fragments of the play of the 
Magian Kings, of which mention has al- 
ready been made; but certain regulations 
of the code of the Siete Partidas (compiled between 
1252 and 1257) prove that this theatre existed, and 
that at the great festivals, such as Christmas, Epi- 
phany, and Easter, dramatic representations were 
given in church. These representations, originally a 
mere commentary on the liturgy, grew more compli- 
cated in course of time; they were gradually adulter- 
ated with buffoonery, which frequently brought down 
the censure of the clergy. Alfonso the Wise even 
thought it necessary formally to forbid the *‘ clerks ’’ 
playing juegos de escarnios, and permitted in the sanc- 
tuary only dramas destined to commemorate the prin- 
cipal episodes of the life of Christ. Of all the church 
festivals, the most popular in Spain was that of Cor- 
pus Christi, instituted by Urban IV. in 1264, At an 
early date was introduced the custom of accompanying 
the celebration of this festival with dramatic repre- 
sentations intended to explain to the faithful the Ku- 
charistie mystery. Those dramas, called autos sacra- 
mentales, acquired more and more importance ; in the 
17th century, with Calderon, they become grand alle- 

orical pieces, regular theological dissertations in the 
orm of dramas. ‘To the auto sacramental corresponds 
the auto al nacimiento or drama of the Nativity. The 
secular theatre is in Spain as elsewhere a product of 
the religious theatre. Expelled from the ¢ urch, the 
juegos de escarnios took possession of the public 
squares and there obtained a free development ; they 
cease to be a mere travesty of dogma to become a 
separate type, a drama whose movement is no longer 
determined by the liturgy, and whose actors are bor- 
rowed from real life in Spanish society. This new 
theatre starts about the close of the 15th century with 
the little pastoral pieces of Juan del Encina (died 
1534), which, after Virgil's example, he calls eglogas. 
Genuine shepherds, clumsy, rude, and long-haired 
(melenudos), are.the interlocutors of those bucolies, 
into which are also sometimes introduced students 
and even, by Lucas Fernandez, a contemporary and 
pupil of Encina’s, gentlemen (caballeros) and soldiers. 
A book which, strictly speaking, does not belong to 
the theatre, the Zragicomedia de Calixto y Melibea, 
by Fernando de Rojas, much better known as La 
Celestina, and dating from about 1492, caused the 
new theatre, still so childish in the attempts of the 
school of Encina, to make a gigantic step onwards. 
The history of two lovers, who are brought together 
by .a_go-between (Celestina), and who after various 
vicissitudes ultimately commit suicide,—this astonish- 
ing novel taught the Spaniards the art of dialogue, 
and for the first time exhibited persons of all classes 
of society (particularly the lowest) speaking in har- 
mony with their natural surroundings, thinking and 
acting in accordance with their condition of life. The 
progress caused by the Celestina may be estimated by 
means of the Propaladia of Bartolomé Torres Na- 
harro (Naples, 1517), a collection of pieces re resented 
at Rome in presence of Leo X. and distributed by 
their author into two groups ias a noticia, 
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those treating of things really known and seen, and 
comedias a fantasia, those bringing fictions on the 
stage, though it may be with the appearance of reality. 
|The most interesting, if not the best composed, are 
| the comedia soldadesca, depicting to the life the Span- 
‘ish man-at-arms of the, time, and the comedia tine- 
luria, a picture of the manners of the menials of the 
pontifical court. Torres Naharro is the first Spaniard 
who borrowed from France the division of the play 
into ‘‘days’’ (jornadas); shortly after Naharro we 
find the comedy of manners in Lope de Rueda, gold- 
beater of Seville (died about 1566), whose dramatic 
work is composed of regular comedies constructed on 
the model of Naharro and Italian authors of the be- 
ginning of the 16th century, and also of little pieces 
intended for performance in the intervals between the 
larger plays (entremeses and nan some of which, 
such as El Convidado, Hl Rufian Cobarde, Las Acei- 
tunas, are storehouses of sprightliness and wit. Some 
of Naharro’s and especially of Rueda’s pieces have 
already the character of the comedy of intrigue, 
which is emphatically the type of the classic stage. 
But to reach le de Vega the Spanish stage had to 
be enlarged in relation to national history. A poet of 
Seville, Juan de la Cueva (born about 1550), first 
brought on the boards subjects such as the exploits 
of the Cid, Bernardo del Carpio, and others, which 
had previously been treated of only in the *‘ romances.”’ 
To a poet called Berrio, of whose work nothing has 
been preserved, are attributed the comedias of Moors 
and Christians, in which were represented famous epi- 
sodes of the age-long struggle against the infidel. And 
it is at this period that Cervantes (1585) experimented 
in the dramatic line; in his 7ratos de Argel he gives 
us a picture of galley-life, painful recollections of his 
long captivity in Algiers. There is no need to linger 
over certain attempts at tragedy of the ancient type 
by Geronimo Bermudez (born 1530), Cristébal de 
irues (born about 1550), Lupercio Leonardo Argen- 
sola (1562-1613), ete., the only successful specimen of 
which is the Numancia of Cervantes; these works in 
fact, cold and manneristic, mere exercises in style and 
versification, remained without influence on the devel- 
opment of the Spanish stage. The pre-classic period 
of this stage is, as regards dramatic form, one of indeci- 
sion. Some write in prose, like Rueda; others, like 
Naharro, show a preference for the redondillas of 
popular poetry ; and there are those again who, to ele- 
vate the style of the stage, versify in hendecasyllabics. 
Hesitation is also evident as to the mode of dividing 
the drama. At first a division into five acts, after the 
manner of the ancients, is adopted, and this is_still 
followed by Cervantes in his first pieces; then Juan 
de la Cueva reduced the five acts to four, and in this 
he is imitated by most of the poets to the close of the 
16th century (Lope de Vega himself in his youth com- 
posed pieces in four acts). It was only at this time 
that the custom which is still maintained of dividing 
all dramatic works into three acts or days was intro- 
duced,—exception, of course, being made of short 
pieces like the loa (prologue), the entremes, the paso, 
the baile (different kinds of entr'acte). . 
The golden age of Spanish literature, as it is called, 
belongs to the 16th he the 17th centuries, 
extending approximately from 1550 to 1650. ee as 
Previous to the reign of the Catholie ~ 77th cen- 
‘sovereigns there exists, strictly speaking, turies. 
only a Castilian literature, not very self-re- 
liant and largely influenced by imitation first of France 
and then of Italy; the union of the two crowns of 
Aragon and Castile, and afterwards the advent of the 
house of Austria and the king of Spain’s election as 
emperor, proved the creation at once of the. political 
unity of pee. and of Spanish literature. - the 
death of Philip IV. (1665) this fair-shining 


out; the nation, exhausted by distant ex 
colonization of America, Continental wars, a 
administration, produced nothing; its liemacy genius 
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sank in the general decline, and Spain is destined ere 
long to be subjected again to the influence of France, 
to which she had submitted during all the first period 
of the Middle Ages. In the 16th and 17th centuries 
the literature is eminently national. 
not equally original, and in certain kinds of literature 
the Spaniards continue to seek models abroad. 

Lyric poetry, especially that of the highest order, 
is always inspired by the Italian masters. 
An irresistible tendency leads the Spanish 
poets to rhyme in hendecasyllabics—as the 
marquis of Santillana had formerly done, though his 
attempts had fallen into oblivion—and to group their 
verses in tercets, octaves, sonnets, and canciones 
canzoni).  Garcilaso de la Vega (1503-1536), Juan 

oscan (1493-c. 1550), and Diego de Mendoza (1503- 
1575) are the recognized chiefs of the school al italico 
modo, and to them belongs the honor of having suc- 
cessfully transplanted to Spain those different forms of 
verse, and of having enriched and improved the poetic 
language of their country. The few uncouthnesses of 
which Mendoza and Boscan more especially are guilty 
(such as certain faults of rhythmic accentuation) were 
corrected by their disciples Gutierre de Cetina, Greg- 
orio Silvestre, Hernando de Acuiia, by the poets of the 
so-called school of Seville, headed by Fernando de 
Herrera (died 1597), and also by those of the rival 
school of Salamanca, rendered famous mainly by the 
inspired poetry of Fr. Luis de Leon (1528-1591). 
Against those innovators the poets faithful to the old 
Castilian manner, the rhymers of redondillas and 
romances, hold their own; under the direction of 
Cristébal de Castillejo (1556) they carry on a fierce 
war of the pen against the ‘‘ Petrarchists.’’ But by 
the last third of the 16th century the triumph of the 
new Italian school is assured, and no one any longer 
thinks of reproaching it for its foreign flavor. Onlya 

rt of schism is effected from that period between the 
higher poetry and the other varieties ; the former 
employs only the hendecasyllabic and the heptasyllabic 
( ado), while the popular poets, or those who 
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affect a more familiar tone, preserve the national 
metres. Almost all the poets, however, of the 16th 
and 17th centuries have tried their powers in both 
_ kinds of versification, using them in turn according to 
the nature of their subjects. Thus Lope de Vega, first 
_ of all, who wrote La Jerusalem Conquistada (1609), 
La Dragontea (1602), La Hermosura de Angélica 
(1602), in Italian verses and in octaves, composed his 
long narrative poem on Isidore, the husbandman 
patron of Madrid (1599), in quintils of octosyllabic 
verse, not to mention a great number of ‘‘ romances.’’ 
As regards this last form, previously disdained or 
almost so by artistic poets, Lope de Vega gave it a 
prestige that brought it into favor with the literates 
of the court. A host of poets were pleased to recast 
the old ‘‘romances”’ or to compose new ones. The 

‘th century, it may be said, is characterized by a 
sgular surfeit of lyric poetry, to which the establish- 

nt of various literary academies in the Italian style 
tributed not a little. Of this enormous mass of 
ses of all sorts and sizes very little still keeps afloat ; 


forgotten, and in addition to those already cited it will 
be sufficient to mention Luis de Géngora (1561-1626) 
Francisco de Quevedo Villegas (1580-1645). 
rora is especially famous as the founder of the 
ist’? school, as the introducer into Castilian 
y of a flowery, bombastic, and periphrastic style 
eteriz by sonorous vocables and artificia 
rrangements of phrase. Spaniards have given 

- name of culto to this pompous and manneristic 
with its system of inversions based on Latin 
x. The Scledades of Géngora are the monu- 
par excellence of Spanish mannerism, which 
‘numerous victims and inflicted on the poetry of 
sula irreparable injury. But Gongora, a 
sally great powers, had started better, and as 


SPAIN. 


Of course all is | 


e names of three-fourths of the versifiers must be: 


371 
| often as he cares to forget about being sonorous and 
affected, and is contented to rhyme romances, he finds 
| true poetic accents, ingenious ideas, and felicitous ex- 
| pressions. ig much greater, moreover, in his 
prose works than in his verse, displays real power only 
|1n satire, epigram, and parody. ‘There are in some of 
| his serious pieces the stuff of a Juvenal, and his satirie 
and burlesque romances, of which several are even 
written in slang (germania), are in their way little 
masterpieces. Another commonplace of Spanish 
poetry at this period was epic poetry after the style 
of Tasso’s Grerusalemme. None of’ those interminable 
and prosaic compositions in octavas reales come near 
their model ; none of them could even be compared in 
style, elevation of thought, and beauty of imagery to 
the Lusiadas. They are in reality only rhymed 
chronicles, and consequently, when the author happens 
to have taken part in the events he narrates, they have 
a genuine historical interest. Such is the case with 
the Araucana of Alonso de Ercilla (1533-1594), of 
which it may be said that it was written less with a 
pen than with a pike. In burlesque poetry the 
Spaniards have been rather more successful; La 
Gatomaquia of Lope de Vega and La Mosquea of 
Yi aasoss (died 1658) are somewhat agreeable pieces 
of fun. 

The departments of imaginative literature in which 
the genius of the new Spanish nation re- 
vealed itself with most vigor and originality 
are the novela and the drama. By novela must be 
understood the novel of manners, called picaresca 
(from picaro, a rogue or “ picaroon’’) because of the 
social status of the heroes of those fictions ; and this 
kind of novel is quite an invention of the Spaniards. 
Their pastoral romance, on the other hand—the best 
known examples of which are the Diana Enamorada 
of Jorge de Montemayor (died 1561), continued by 
Alonso Perez and Gaspar Gil Polo, the Galatea of 
Cervantes, and the Arcadia of Lope de Vega, as well 
as their novel of adventure, started by Cervantes in 
his Novelas Hjemplares (1613), and cultivated after 
him by a host of writers—is directly derived from 
Italy. The Arcadia of Sannazaro is the source of the 
Diana and of all its imitations, just as the Italian 
novellieri alone are the masters of the Spanish novelis- 
tas of the 17th century. The picaresque novel starts 
in the middle of the 16th century with the Vida de 
Lazarillo de Tormes, sus Fortunas y Adversidades 
(1554), the work of a very bold intellect whose person- 
ality unfortunately remains unknown, there being no 
satisfactory reason for assigning this little book, which 
is as remarkable for the vigor of its satire as for the 
sobriety and firmness of its style, to Diego Hurtado de 
Mendoza. A supplement to the adventures of Laza- 
rillo appeared at Antwerp in 1555; it is probably, 
however, not the production of the author of the 
original romance. The impetus was given, and the 
suecess of Lazarillo was so great that imitators soon 
appeared. In 1599 Mateo Aleman published, under 
the title of Atalaya de la Vida Humana, the first 

art of the adventures of another picaroon, Guzman 
“F Alfarache ; and, as he was in no hurry to finish 
this narrative, another writer, jealous of his success, 
took possession of it and issued in 1603, under the 

seudonym of Mateo Luxan, a continuation of the first 

uzman. Aleman, not to be thwarted, resumed his 
pen, and published the second part of his romance in 
1605. Quite unlike that of the Lazarillo, the style of 
Mateo Aleman of Seville is eloquent, full, with lona 
and learned periods, sometimes diffuse. Nothing coul 
be more extravagant and more obscure than the his- 
tory of Justina the beggar woman (La Picara Justina) 
by isiuibes Lopez de Ubeda (l 605), an assumed name 
which concealed the person of the Dominican Andrés 
Perez de Leon. The other picaresque romances are : 
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Alonso Mozo de muchos Amos, by Geronimo de Alealé — 


(two parts, 1624 and 1626); the Historia y Vida del 


Gran Tacatio Pablo de Segovia 


(1626), in which 
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Quevedo has made his most brilliant display of style 
and wit ; the Garduna de Sevilla (1634) of Alonso de 
Castillo Solorzano; La Vida y Hechos de Estebanillo 
Gonzalez (1646), described as compuesto por el mesmo, 
but an Estéban Gonzalez is unknown in the literary 
history of the 17th century. 

By degrees the picaresque romance was combined 
with the novel of Italian origin and gave rise to a new 
type,—half novel of manners, half romance of ad- 
venture,—of which the characteristic example appears 
to be the Relacion dela Vida y Aventuras del Escudero 
Murcos de Obregon (1618), by Vicente Espinel, one 
of the most genial and best written works of the 17th 
century. To the same class belong almost all the 
novels of Alonso Gerénimo de Salas Barbadillo, such 
as La Ingeniosa Helena, Don Diego de Noche, El 
Caballero puntual, ete.; Luiz Velez de Guevara’s 
Diablo Cojuelo (1641), the model of Lesage’s Diable 
Boiteux ; and Francisco Santos’s highly popular pic- 
tures of life in Madrid, Dia y Noche de Madrid (1663), 
Periquillo, el de las Gallineras, ete. On the contrary, 
the novels of Tirso de Molina (Los Cigarrales de To- 
ledo, 1624), Perez de Montalban (Pura Todos, 1632), 
Maria de Zayas (Novelas, 1637), are more in the man- 
ner of the Novelas Ejemplares of Cervantes, and con- 
sequently of the Italian type. Among the so-called 
historical romances one only deserves to be mentioned, 
—the Guerras Civiles de Granada by Gines Perez de 
Hita, which deals with the last years of the kingdom 
of Granada and the insurrection of the Moors of the 
Alpujarras in the time of Philip IL Don Quixote, 
the masterpiece of Miguel Cervantes de Saavedra 
(1547-1616), is too great a work to be treated along 
with others; and, besides, it does not fall strictly 
within the limits of any of the classes just mentioned. 
If it has to be defined, it may be described as the social 
romance of 16th and 17th century Spain. Cervantes 
undoubtedly owed much to his: predecessors, notably 
to the picaresque romancers, but he considerably en- 
larged the scope of the type, and, what had as yet 
been done by no one, supported the framework of the 
story by a lofty moral idea. His main purpose was, 
as we are beginning to realize, not to turn into ridicule 
the books of chivalry, which were already out of 
fashion by his time. but to show by an example 
pushed to absurdity the danger of hidalgism, of all 
those deplorable prejudices of pure blood and noble 
race with which three-fourths of the nation were im- 
bued, and which, by the scorn of all useful labor which 
they involved, were destined to bring Spain to ruin. 
The lesson is all the more effective as his hidalgo 
although ridiculous, was not put beyond the pale o 
the reader’s sympathy, and the author condemns only 
the exaggeration of the chivalrous spirit, and not true 
courage and devotion when these virtues have a serious 
object. The same thing happened to Don Qurxote 
which had happened to Guzman de Alfarache. After 
the publication of the first part (1605), Cervantes 
allowed his pen to lie too long idle; and so it occurred 
to some one to anticipate him in the glory of complet- 
ing the story of the Lietia deeds of the knight of La 
Mancha. In 1614 a second part of the adventures of 
Don Quixote made its appearance—the work of a 
certain Avellaneda, a pseudonym under which people 
have sought to recognize the inquisitor Luis de Aliaga. 
Cervantes was thus roused from inactivity, and the 
following year gave to the world the true second part, 
which soon effaced the bad impression produced by 
Avellaneda’s heavy and exaggerated imitation. 

The stage in the 17th century in some measure took 
the place of the romance of the previous 
age; it is, as it were, the medium of all 
the memories, all the passions, and all the 
aspirations of the Spanish people. Its 
style, being that of the popular poetry, made it ac- 
cessible to the most illiterate classes, and gave it an 
immense range of subject. From the books of the 
Bible, the acts of the martyrs, national traditions, the 
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| chronicles of Castile and Aragon, and foreign histories 
and novels, down to the daily incidents of contempo- 
| rary Spanish life, the escapades and nightly brawls of 
‘students, the gallantries of the Calle Mayor and the 
Prado of Madrid, balcony escalades, sword thrusts 
and dagger strokes, duels and murders, fathers be- 
fooled, jealous ladies, pilfering and cowardly valets, 
inquisitive and sprightly waiting-maids, sly and tricky 
peasants, fresh country girls,—all are turned to drama- 
ticaccount. The enormous mass of plays with which 
the literature of this period is inundated may be 
divided into two great classes—a secular and a reli- 
gious, the latter again subdivided into (1) the liturgical 
play, Z.e., the auto either sacramental or al nacimiento, 
and (2) the comedia divina and the comedia de santos, 
which have no liturgical element and differ from a sec- 
ular play only in the fact that the subject is religious, 
and frequently, as one of the names indicates, derived 
from the history of a saint. In the secular drama, 
classification might be carried almost to any extent if 
the nature of. the subject be taken as the criterion. It 
will be sufficient to distinguish the comedia (7.e., any 
tragic or comic piece in three acts) according to the 
social types brought on the stage, the equipment of 
the actors, and the artifices resorted to in the repre- 
sentation. We have (1) the comedia de capa y espada, 
which represents any everyday incident, the actors 
belonging to the middle class, simple evballeros, and 
consequently wearing the garb of ordinary town-life, 
of which the chief items were the cloak and the sword, 
and (2) the comedia de teatro or de ruido, or again de 
tramoya or de aparencias . e., the theatrical, spectac- 
ular, or scenic play), which prefers kings and princes 
for its dramatis persone and makes a great display of 
mechanical devices and decorations. Besides the 
comedia, the classic stage has also a series of little 
pieces subsidiary to the play proper: the /oa or pro- 
logue, the entremes, a kind of interlude which after- 
wards developed into the saynete, the baile, or ballet 
accompanied with singing, and the zarzuela, a sort of 
operetta thus named after the royal residence of La 
Zarzuela, where the kings of Spain had a theatre. As 
to the dramatic poets of the golden age, even more 
numerous than the lyric poets and the romancers, it is 
rather difficult to group them. All are more or less 
pupils or imitators of the great chief of the new school, 
Lope Felix de Vega Carpio (1562-1635); everything 
has ultimately to be brought back to him whom the 
Spaniards call the ‘‘ monster of Nature.’’ Among 
Lope’s contemporaries, only a few poets of Valencia 
anepar de Aguilar, Francisco Tarrega, Guillem de 
Castro (1569-1631), the author of the Mocedades del 
Cid (from which Corneille derived his inspiration )— 
formed a small school, as it were, less subject to the 
master than that of Madrid, which was bound to merit 
the applause of the public by copying as exactly as 
ossible the manner of the great initiator. Lope left 
hia mark on all varieties of the comedia, but did not 
attain to equal excellence in all. He was especially 
successful in the comedy of intrigue-(enredo), of the 
capa y espada class, and in dramas whose subjects are 
derived froin national history. His great and most 
incontestable merit is to have given the Spanish stage 
a range and scope of which it ae not been previously 
thought capable, and of having taught his contem- 
poraries to find dramatic situations and to carry on a 
lot. It is true he wrote nothing perfect: his pro- 
igious productiveness and facility allowed him no 
time to mature anything; he wrote negligently, 
and, besides, he considered the stage an inferior 
department, good for the vulgo, and consequently 
did not judge it worthy of the same regard as lyric 
or narrative poetry borrowed from t 
Lope’s first pupils exaggerated some of his d 
but, at the same time, each, according to hi 
taste, widened the scope of the edi 
Mira de Amesena and Luis Velez de G 
1644) were successful especially in tra 
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and comedias divinas. Fr. Gabriel Tellez (1570-| 
1648), better known under the pseudonym of Tirso de 
Molina, one of the most flexible, ingenious, and inven- 
tive of the dramatists, displayed no less talent in the | 
comedy of contemporary manners than in historical 
drama. El Burlador de Sevilla (Don Juan), the most 
celebrated of his plays since the Italians and the 
French have taken possession of the subject, is reck- 
oned his masterpiece; but he showed himself a much | 
greater poet in LI Vergonzoso en Palacio, Don Gil de 
las Calzas Verdes, Marta la Piadosa. Finally Juan 
Ruiz de Alarcon (died 1639), the most serious and 
most observant of Spanish dramatic poets, successfully 
achieved the comedy of character in La Verdad Sos- 
pechosa, closely followed by Corneille in his Menteur. 
‘he remaining play-writers hardly did anything but 
increase the number of the comedias; they added 
nothing to the real elements of the drama. ‘The sec- 
ond epoch of the classical drama is represented mainly 
by Pedro Calderon de la Barca (1600-1681), the 
Spanish dramatist who has obtained most celebrity 
abroad, where his pieces have been studied and ad- 
mired (perhaps extravagantly) by certain critics who 
have not feared to rank him with Shakespeare. _ It is 
Calderon who first made honor, or more correctly the 
oint of honor, an essential motive in the conduct of 
is personages (e.g., el Médico de su Honra) ; it is he 
also who made the comedia de capa y espada uniform 
even to monotony, and gave the comic “ part”’ of the 
gracioso (confidential valet of the caballero) a fixity 
which it never previously possessed. There is depth 
and poetry in Calderon, but vagueness also and much 
bad taste. His most tedceonhis drama, La Vida es 
Sueiio, is a bold and sublime idea, but indistinct and 
feebly worked out; that his autos sacramentales give 
evidence of extensive theological knowledge is all that 
ean be said in their favor. Calderon was imitated, 
as Lope had been, by exaggerating his manner and 
perverting his excellencies. Two poets only of the’ 
second half of the 17th century deserve to be cited 
along with him—Francisco de Rojas, author of the fine | 
historic play Del ray abajo ninguno, and Agustin | 
Moreto (1618-1662), author of some pleasant come- 
dies. Among those who worked in secondary forms 
mention must be made of Luis Quifiones de Bena- 
vente, a skilful writer of entremeses, and in fact the 
greatest master of the form. 
A new manner of writing appears with the revival 
of learning: the purely objective style of 
History. 
; one fact after another, without showing the 
logical connection or expressing any opinion on men 
or things, begins to be thought puerile. An attempt 
is now made to treat the history of Spain in the man- 
ner of Livy, Sallust, Tacitus, whose methods of narra- 
tion were directly adopted. The 16th century, however, 
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the old chroniclers, with their tagging on of | 


still presents certain chroniclers of the medizeval type, 
with more erudition, precision, and a beginning of the 
critical element. La Crénica General de Espaiia b 
Ambrosio de Morales, the Compendio Historial o 


Estéban de Garibai, the Historia General de las Indias 


- Occidentales by Antonio de Herrera, are, as far as the 


style is concerned, continuations of the last chronicles 
of Castile. Gerdénimo de Zurita (1512-1580) is em- 
phatically a scholar: no one in the 16th century knew 
as he did how to turn to account documents and 
urpose of completing and correcting 

narratives of the ancient chronicles ; his Anales de 
book of great value, though 
With Juan de Mariana 
a mere compilation 
P facts or a work of pure erudition, in order to become 
work of art and of thought. The Historia de Espatia 
the celebrated Jesuit, at first written in Latin in 
nterest especially of foreigners, was afterwards 
ed by its author into excellent Castilian; as a 

al survey of its history, well-planned, well written, 
vell thought out, Spain possesses nothing that 


inful style. 
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can be compared with it; it is eminently a national 
work, steeped throughout in the prejudices of the race. 
Various works of less extent—accounts of more or less 
important episodes in the history of Spain—may take 
their place beside Mariana’s great monument: for 


}example, the Guerra de Granada by Diego Hurtado 


de Mendoza (a history of the revolt of the Moors of 
the Alpujarras under Philip LL.), written about 1572, 
immediately after the events, but not published till 
about thirty years later, after the author's death; the 
narrative of the expedition of the Catalans in the 
Morea in the 14th century by Francisco de Moncada 
(died 1635) ; that of the revolt of the same Catalans 
under the reign of Philip IV. by Francisco Manuel de 
Melo (died 1666), a Portuguese by birth ; and that of 
the conquest of Mexico by Antonio de Solis. Kach 
of these writers has been more or less inspired by 
some Latin author, one preferring Livy, another Sal- 
lust, etc. These imitations, it must be admitted, 
have something artificial and stilted, which in the long 
run proves as fatiguing as the unskilfulness and heavi- 
ness of the chroniclers of the Middle Ages. On the 
other hand, the historians of the wars of Flanders, 
such as Carlos Coloma, Bernardino de Mendoza, Alonso 
Vazquez, Francisco Verdugo, are less refined, and for 
that very reason are more vivid and more thoroughly 
interest us in that struggle of the two. races, so foreign 
to each other and of such different genius. As for the 
accounts of the trans-Atlantic discoveries and con- 
ape they are of two kinds,—either (1) memoirs of 
the actors or witnesses of those great dramas, as, ¢.g., 
the Historia Verdadera de la Coiquaie dela Nueva 
Espatia by Bernal Diaz del Castillo, one of the com- 

anions of Cortes, and the Historia de las Indias by 

. Bartolomé de las Casas, the apostle of the Indians ; 
or (2) works by professional writers, such as Francisco 
Lopez de Gomara,—official historiographers who wrote 
in Spain on information sent to them from the newly- 
discovered lands. 

Letter writers, a rather numerous body in Spanish 
literature, are nearly related to the histo- 
rians; in fact, letters written to be read by 
others than the persons addressed, or in 
any case revised afterwards, are only another method, 
alittle more familiar, of writing history. Fernando 
del Pulgar appended to his Claros Varones a series of 
letters on the affairs of his time; and at the commence- 
ment of the 16th century Antonio De Guevara (died 
1545) collected, under the title of Epistolas Fumiliares, 
his correspondence with his contemporaries, which 
throws a great light on the early part of the reign of 
Charles V., although it must be used» with caution 
because of the numerous rifacimentos it has under- 
gone. A celebrated victim of Philip IL., Antonio 
Perez (died 1611), revenged himself on his master by 
relating in innumerable letters, addressed during his 
exile to his friends and protectors, all the incidents of 
his disgrace, and by selling to the ministers of France 
and England the secrets of the Spanish policy in which 
he had a hand; some of these letters are little master- 
pieces of sprightliness and galley A Toy 

Philosophy is rather poorly represented in the 16th 
and 17th centuries in the literature of the 
vernacular. The greater number of the Philosophy. 
Spanish thinkers of this epoch, whatever 
the school to which they belonged,—scholastic, Pla- 
tonic, Aristotelian, or independent,—wrote in Latin. 
Ascetic and mystical authors alone made use of the 
vulgar tongue for the readier diffusion of 
their doctrine among the illiterate, from Mysticism. 
whose ranks a good number of their dis- 
ciples were recruited. Fr. Luis de Granada (died 1588) 
the great preacher, Juan de la Cruz (1542-1591 ), Fr. 
Luis de Leon (1528-1598), Teresa de Jesus (1515- 
1582), and Malon de Chaide are the brighter li hts of 
this class of writers. Some of their books, like the 
Guia de Pecadores of Fr. Luis de Granada, the Con- 
fessions of St. Teresa, Malon de Chaide’s Conversion 
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of the Magdalen, have obtained a brilliant and lasting 
success beyond the limits of the Peninsula, and have 
not been without some influence on the development 
of mysticism in France, The Spanish mystics are not 
only remarkable for the depth or subtlety of their 
thoughts and the intensity of the divine love with 


which they are inspired; many of them are masters of | 


style; some, like Juan de la Cruz,. have composed 
verses which rank with the most delicate in the lan- 


guage. A notable fact is that those men who are 
regarded as illuminati profess the most 
Moralists. ractical ideas in the matter of morality. 


othing is more sensible, nothing less 
ecstatic, than the manual of domestic economy by Fr. 
Luis de Leon—La Perfecta Casada. Lay moralists 
are very numerous in the 16th and 17th centuries. 
Some write long and heavy treatises on the art of gov- 
erning, the education of princes, the duties of subjects, 
ete. Pedro Fernandez de Navarrete’s Conservacion de 
Monarquias, Diego de Saavedra Faxardo’s /dea de un 
Principe Cristiano, Quevedo’s La Politica de Dios y 
Gobierno de Cristo, give a correct idea of the ability 
which the Spaniards have displayed in this kind of 
didactic and preceptorial literature,—ability of no high 
order, for the Spaniard, when he means to teach and 
work out a doctrine, loses himself in distinctions and 
rapidly becomes diffuse, pedantic, and obscure. But 
there is a kind of morality in which he indubitably 
excels, namely, in social satire, which, under all its 
forms,—dialogue and dream in the style of Lucian, 
epistle after the manner of Juvenal, or pamphlet,— 
has produced several masterpieces and a host of inge- 
nious, caustic, and amusing compositions. Juan de 
Valdes, the most celebrated of the Spanish Protestants, 
led the way by his Dialogo de Mercurio y Caron, 
where all the great political and religious questions of 
the first half of the 16th century are discussed and re- 
solved with admirable vigor and freedom. The king 
in the department of social satire, as in those of literary 
and political satire, is Quevedo. Nothing escapes his 
scrutinizing spirit and pitiless irony. All the vices of 
the society of his time are, in his Sweftos and many 
other little pamphlets, remorselessly placed in the 
pillory and cruelly cut to pieces. While this great 
satirist, in philosophy a disciple of Seneca, imitates his 
master even in his style of writing, he is none the less 
one of the most vigorous and original writers of the 
17th century. The only serious defect in his style is 
that it is too full, not of figures and epithets, but of 
thoughts. His phrases are of set purpose charged 
with a double meaning, and we are never sure on read- 
ing whether we have taken in all that the author 
meant to convey. Conceptism is the name that has 
been given to this refinement of thought, which was 
doomed in time to fall into the ambiguous and equivo- 
cal ; it must not be confounded with the cultism of 
Géngora, the artifice of which lies solely in the choice 
and arrangement of words. This new school, of which 
Quevedo may be regarded as the founder, had its 
Boileau in the person of Baltasar Gracian, who in 1642 
published his Agudeza y Arte de Ingenio, in which all 
the subtleties of conceptism are very exactly reduced 
toacode. Gracian, who had the gift of sententious 
moralizing rather than of satire, produced in his 
Criticon animated pictures of the society of his own 
day, while he also Aieplagad much ingenuity in little 
collections of political and moral aphorisms which have 
procured him a great reputation abroad,—£/ Heroe, 
El Politico Fernando el Catolico, Oraculo Manual y 
Arte de Prudencia. 

Spanish thought as well as public spirit and all 
other forms of national activity began to 
decline towards the close of the 17th cen- 
tury. The advent of the house of Bourbon, 
and the increasing invasion of French influence in the 
domain of politics as well as in literature and science, 
confirmed this decay by rendering abortive the efforts 
of a few writers who had remained faithful to the 
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| pure Spanish tradition. In the hands of the second- 
rate imitators of Calderon the stage sank ever lower 
and lower; lyric poetry, already compromised by the 
pomp and galimatias of Gdéngora, was abandoned to 
wretched rhymesters, who tried without success to 
make up by extravagance of style for meanness of 
thought. In a word, everything was suffering from 
anemia. The first symptoms, not of a revival, but of 
a certain resumption of intellectual production appear 
in the department of linguistic study. In 1714 there 
was created, on the model of the French academies, La 
Real Academia Espafiola, intended to maintain the 
purity of the language and to correct its abuses. This 


Academy set itself at once to work, and in 1726 was 
able to commence the publication of its dictionary in 
six volumes folio, the best title of this association to 
the gratitude of men of letters. The Gramuatica dela 
Lengua Castellana, drawn up by the Academy, did 
not appear till1771. For the new ideas which were in- 
troduced into Spain as the result of more intimate 
relations with France, and which were in many cases 
repugnant to a nation for two centuries accustomed to 
live a self-contained life, it was necessary that fully 
sanctioned patrons should be found. D. Ignacio de 
Luzan, well read in the literatures of Italy and France, 
a disciple of Boileau and the French rhetoricians, yet 
not without some originality of his own, undertook in 
his Poetica (1737) to expound to his fellow-country- 
men the rules of the new school, and, above all, the 
pracinle of the famous ‘‘unities’’ aecepted by the 
rench stage from Corneille’s day onward. hat 
Luzan had ints for letters, Benito Feyjoo (1676-1764), 
a Benedictine of good sense and great learning, did for 
the sciences. His Teatro Crttico (1726-1729) and 
Cartas Eriditas y Curiosas (1742-1760), collections of 
dissertations in almost every department of human 
knowledge, introduced the Spaniards to the leadin 
scientific discoveries of foreign countries, and helpe 
to deliver them from many superstitions and absurd 
prejudices. The study of the ancient classies and the 
department of learned research in the domain of na- 
tional histories and literatures had an eminent repre- 
sentative in Gregorio Mayans y Siscar (died 1782), who 
worthily carried on the great traditions of the renais- 
sance ; besides publishing good editions of old Spanish 
authors, he gave to the world in 1757 a Retdrica which 
is still worth consulting and a number of learned 
memoirs. What may be called the littérature d agré- 
ment did not recover much lost ground ; it would seem 
as if the vein had been exhausted. Some- 
thing of the old picaresque novel came to Romance. 
life again in the Historia del Famoso Pre- 
dicador Fray Gerundio de Cumpazas of the Jesuit. 
José Francisco de Isla, a biographical romance which 
is also and above all—to the detriment, it is true, of 
the interest of the narrative—a satire on the follies of 
the preachers of the day ; the history of Fray Gerundio 
is merely a pretext, as it were, for displaying and hold- 
ing up to ridicule the eloquence of the pulpit at the 
sorry pass to which it had then been brought by the 
ignorance and bad taste of the Spanish clergy. Isla is 
known also by his translation of Gil Blas, a work 
which he professed to restore to his native country, 
trying to make out—unsuccessfully, of course—that 
Sage had no other merit than that of ren- Poetry. 
dering it into French. The lyric poetry of 
this period is very pale and colorless when compared 


with its dazzling splendor in the preceding century. 
Nevertheless one or two poets can be named who 
were possessed of refinement of taste, and whose 
collections of verse, though wanting in genuine inspi- 
ration, at least show respect for the language and will 
always meet with some appreciation. At the head of 
the new school is Juan Menendez Valdés (1754- 
and with his are associated the names of P. 
Gonzales AA UO José Iglesias de la Casa 
1791), known especially by his i 


Nicasio Alva- 
rez de Cienfuegos (1764-1809), and some others. 


ry + 


nt ie i 


=, . = fo a 


CASTILIAN. | 


: 


Among the verse writers of the 18th century who pro- 
duced odes and didactic poetry it is only necessary to 
mention Leandro Fernandez de Moratin (1760-1828) 
and Manuel José Quintana (1772-1857), but the latter 
belongs rather to the present century, during the first 
half of which he published his most important works. 
The poverty of the period in lyric poetry is even ex- 
ceeded by that of the stage. Here no kind of comedy 
or tragical drama arose to take the place of the ancient 
comedia, whose platitudes and absurdities of thought 
and expression had ended by disgusting even the least 
exacting portion of the public. The attempt was in- 
deed made to introduce the comedy and the tragedy 
of France, but the stiff and pedantic adaptations of 
such writers as Agustin de Montiano y Luyando 
(1697-1764), Tomas de Iriarte (1750-1791), Garcia de 
la Huerta, and the well-known economist Gaspar de 
Jovellanos (1744-1811) were unable to interest the 
great mass of play-goers. The only one who was really 


successful in composing on the French pattern some | 


pleasant comedies, which owe much of their charm to 
the great purity of the language in which they are 
written, is Leandro Fernandez de Moratin ; his best 
pieces are Lia Nueva Comedia, a parody on the ex- 
travagant work of Comella, a playwright of the period, 
El Viejo y la Nitta, El Baron, and particularly El S¢ 
delas Nivas. It has to be added that the saynete was 
cultivated in the 18th century by one writer of genuine 
talent, Ramon de la Cruz; nothing helps us better to 
an acquaintance with the curious Spanish society of 
the reign of Charles IV. than the intermezzos of this 
genial and light-hearted author. ; 

The terrible struggle of the War of Independence 
(1808-1814), which was destined to have 
such important consequences in the world 
of politics, did not exert any immediate in- 
fluence on the literature of Spain. One might have 
expected as a consequence of the rising of the whole 
nation against Napoleon that Spanish writers would 
have given up seeking their inspiration from those of 
France, and would have tried to resume the national 
traditions which had been broken at the end of the 
17th century. But nothing of the sort occurred. Not 
only the afrancesados (as those were called who had ac- 
cepted the new régime), but also the most ardent parti- 
sans of the patriotic cause, continued in literature to 
be the submissive disciples of France. Quintana, who 
in his inflammatory odes preached to his compatriots 
the duty of resistance and revenge, has nothing of the 
innovator about him; by his education and by his lit- 
erary doctrines he remains a man of the 18th century. 
The same may be said of Francisco Martinez de la Rosa 
(1789-1848), who, however, from his intercourse with 
Horace, whom he translated with skill into good Castil- 
ian verse, had a greater independence of spirit and a 
more highly trained and classical taste. And, when 
romanticism begins to find its way into Spain and to 
enter into conflict with the spirit and habits of the 18th 
century, it is still to France that the poets and prose 
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writers of the new school turn, much more than either’ 


to England or toGermany. The first decidedly roman- 
tie poet of the generation which flourished about 1830 
was the duke of Rivas, Angel de Saavedra (1791- 
1856) ; no one succeeded better in reconciling the gen- 
ius of Spain and the tendencies of modern poetry ; his 
epic poem £7 Moro ae and his drama of Don Al- 
vara 6 la Fuerza del Sino belong as much to the old 
romances and old theatre of Spain as to the romantic 
spirit of 1830. On the other hand, José de Espronceda 
chin Deda has sometimes been called the Spanish 
Masset, savors much less of the soil than the duke 
of Rivas; he is a quite cosmopolitan romanticist of 
the school of Byron and the French imitators of 
ron ; an exclusively lyric poet, he did not live long 
ugh to give full proof of his genius, but what he 
left is certainly exquisite. José Zorrilla (born 1817) 
sa more flexible and exuberant but much more un- 


talent than Espronceda, and if the latter has | 
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written too little it cannot but be regretted that the for- 
mer should have produced too much; nevertheless, 
among amultitude of hasty performances, brought out 
before they had been matured, his Don Juan Tenorio, 


|a new and fantastic version of the legend treated by 


Tirso de Molina and Moliére, will always remain as 
one of the most curious specimens of Spanish roman- 
ticism. In the dramatic literature of this period it is 
noticeable that the tragedy more than the comedy is 
modelled on the examples furnished by the French 
drama of the Restoration ; thus, if we leave out of 
account the play of Garcia Gutierrez (born 1813) en- 
titled HI Trovador, which inspired the well-known 
opera of Verdi, and Los Amantes de Teruel of Juan 
Kugenio Hartzenbusch (born 1806), and a few others, 
all the dramatic work belonging to this date recalls 
more or less the manner of the professional playwrights 
of the boulevard theatres, while on the other hand the 
comedy of manners still preserves a certain originality 
and a genuine local color. Manuel Breton de los Her- 
reros (1796-1873), who wrote as many as a hundred 
comedies, some of them of the first order after their 
kind, apart from the fact of their being written in lan- 
guage of great excellence, adheres with great fidelity 
to the tradition of the 17th century; he is the last of 
those writers who have preserved the feeling of the 
ancient comedia. One prose writer of the highest 
talent must be mentioned along with Espronceda, with 
whom he has in the moral aspect several features in 
common,—namely, D. José de Larra (1809-1837), so 
famous by his pseudonym of *‘ Figaro,’’ with which he 
signed the greater number of his works. Caustie in 
temper, of a keenly observant spirit, remarkably sober 
and clear as a writer, he was specially successful in the 
political pamphlet, the article d’actualités ; to this 
category belong his Cartas de un Pobrecito Hablador, 
in which he ridicules without pity the vices and oddi- 
ties of his contemporaries ; his reputation is much 
more largely due to these letters than either to his 
somewhat feeble play of Macias or to his not very at- 
tractive novel E7 Doncel de Enrique el Doliente. With 
Larra must. be associated two other humoristie writers. 
The first of these is Ramon Mesonero Romanos, ‘ El 
Curioso Parlante’’ (born 1803), whose Escenas Matri- 
tenses, although not possessed of the literary value of 
Larra’s articles, give pleasure by their good-natured 
gayety and by the curious details they furnish with 
regard to the contemporary society of Madrid. The 
other is Serafin Estébanez Calderon, ‘‘ El Solitario”’ 
(1799-1867), who in his Escenas Andaluzes sought to 
revive the manner of the satirical and picaresque 
writers of the 17th century ; in a uselessly archaic lan- 
guage of his own, patched up from fragments taken 
from Cervantes, Quevedo, and others, he has deline- 
ated with a peculiar but somewhat artificial grace vari- 
ous piquant scenes of Andalusian or Madrilenian life. 
The most prominent literary critics belonging to the 
first generation of the century were Alberto Lista 
(1775-1848), whose critical doctrine may be described 
as a compromise between the ideas of French classi- 
cism and those of the romantic school, and Agustin 
Duran (died 1862), who made it his special task to re- 
store to honor the old literature of Castile, particularly 
its romances, which he had studied with unequalled 
thoroughness, and of which he published highly es- 
teemed collections. 

If the struggle between classicists and romanticists 
continued even after 1830, and continued to divide the 
literary world into two opposing camps, it is plain that 
the new generation—that which occupied the scene 
from 1840 till about 1868—had other preoccupations. 
The triumph of the new ideas is now assured; only a 
few reactionaries are still seen to cling to the principles 
bequeathed by the 18th inter th What was now being 
aimed at was the creation of a new literature which 
should be truly national and no Jonger a mere echo of 
that beyond the Pyrenees. To the question whether 
contemporary Spain has indeed succeeded in calling 
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into existence such a literature, we may well hesitate 
to give an afhrmative answer. It is true that in every 
species of composition, the gravest as well as the 
lightest, it can show works of genuine talent; but 
many of them are strikingly deficient in originality ; 
all of them either bear unmistakable traces of imita- 
tion of foreign models, or show (more or less happily) 
the imprint of the older literature of the 17th century, 
to which the historical criticism of Duran and the 
labors of various other scholars had given a flavor 
of novelty. With this observation before him, the 


student can divide the authors of this period into two | 


groups,—the one composed of those who, won by 
modern ideas, are more or less liberal in politics, and 
draw their inspiration in all they write from France or 
from what they are able to assimilate of other litera- 
tures through France; the other consisting of ultra- 
conservatives, whose dream in every sphere—letters, 
art, and politics—is the restoration of the Spain of 
the past. Nowhere does this antagonism manifest 
itself more clearly than in the drama. 
Aureliano Fernandez Guerra might have been con- 
ceived and written by a contemporary of Lope or of 
Calderon, while a comedy of Adelardo Lopez de Ayala 
is moulded in the pattern given by the younger Dumas 
and by Augier. 
the other hand—much neglected by the writers of the 
first half of the century—the Spaniards have recoy- 
ered something of the genius of Cervantes and their 
17th century novelas picarescas. The art of construct- 
ing a story and of tellinie it in an agreeable way, which 
seemed for a long time to have been lost, is recovered 
in such authors as Fernan Caballero, Antonio de 
Trueba, Pedro Antonio de Alarcon, Juan Valera, 
Perez Galdos, and Pereda. These novelists are far 
from alike in method or in spirit; how widely separ- 
ated, for example, are the somewhat banal facility and 
the sentimental catholicism of Fernan Caballero on 
the one hand, and the searching psychological analysis 
and the fine skepticism of Juan Wales on the other. 
But all have this in common, that they understand 
how to interest their readers, and how to make their 
characters live and speak. Incontestably the novel is 
the triumph of contemporary Spanish literature; it is 
almost the only kind of composition that actually lives 
with a life of its own and makes steady progress. 
One cannot say as much of lyric poetry, represented 
feebly enough by Ramon de Campoamor, Nujiez de 
Arce, and some others. Deficient inspiration, dif- 
fuseness of style, and want of precision in language 
characterize them all; it is unfortunately very easy 
to make mediocre verses in Spanish, and too many 
people give themselves over to the pursuit. Passing 
_ from the literature of amusement, we have still some 
very distinguished names to enumerate. Philosophy, 
indeed, has but one representative of merit, the tra- 
ditionalist Jaime Balmes,—for the Krausist school, 
an importation from Germany, may be ignored here, 
—but history and literary criticism have been culti- 
vated during the last thirty years or so with genuine 
success. Modesto Lafuente is in some sort the Mari- 
ana of the 19th century; much inferior as a writer to 
the celebrated Jesuit, he has, however, always. mani- 
fested the same passion for his subject, the same per- 
severing determination to raise a worthy monument 
of his fatherland; his //istoria de Esparia, in spite 
of all its defects, deserves respect, and is at least 
readable. Although primarily a politician, Antonio 
CAnovas del Castillo has many of the qualities which 
go to the making of a good historian; he has evinced 
greater acuteness and larger acquirements than Lafu- 
ente, and his Ensayo sobre la. Casa de Austria en 
Exspaiia, founded upon a careful examination of a 
large number of documents, gives evidence of a correct 
judgment and praiseworthy impartiality. The literary 

istory of old Spain has base treated in a masterly 
manner by Aureliano Fernandez Guerra in various 
studies devoted to the great writers of the 17th 
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‘century, notably Quevedo, and also quite recently by a 
young and talented scholar, Marcelino Menéndez Pe- 

ayo, whose Historia de las Ideas Estéticas en Espaiia, 
/a work as solid in its substance as it is pure in its style, 
would do honor to any veteran in literature. As re- 
gards criticism of contemporary literature, no one 
shows more spirit and taste than Juan Valera, whose 
‘delicate Andalusian nature has been matured by a 
refining education and by an adequate knowledge of 
| foreign literatures. 

Bibliography.—The base of the student’s operations is 
/always the great work of Nicolas Antonio, Bibliotheca His- 
pana Vetus and Bibliotheca Hispana Nova, in the revised and 
| completed edition of Francisco Perez Bayer, Tomas Antonio 
Sanchez, and Juan Antonio Pellicer (Madrid, 1783-88, 4 vols. 
fol.). The student can afford to disregard all general his- 
tories which preceded Ticknor’s History of Spanish Literature 
(New York, 1849, 3 vols. 8vo; 4th ed., Boston, 1872, 3 vols. 
8vo), a work of solid value, especially from the bibliographi- 
cal point of view; it is quite indispensable that the reader 
should consult also the Spanish translation by D. Pascual 
de Gayangos and Enrique de Vedia (Madrid, 1851-56) and 
the German translation of Julius with some important ad- 
ditions by Ferdinand Wolf (Leipsic, 1852-67). Nothing can 
be said in favor of the French translation by J. G, Magnabal 
(Paris, 1864-72). The Historia Critica de la Literatura Es- 
paola of José Amador de los Rios (Madrid, 1861-65, 7 vols. 
8vo), although deficient in criticism and full of errors in 
fact, supplies some useful information as to the period prior 
to the 15th century, with which it exclusively deals. Me- 
nendez Pelayo’s Historia de las Ideas Estéticas en Espaiia 
(Madrid, 1884-86, 3 vols. 8vo), already referred to, is very 
instructive. For the 18th century, Leopoldo A. de Cueto’s 
“Bosquejo Histérico-Critico de la Poesia Castellana en el 
Siglo xviii.” prefixed to the first vol. of Rivadeneyra’s 
Poetas Liricos del Siglo xviii., is indispensable. For the 19th 
century there is not as yet any satisfactory work dealing 
with the literature as a whole; that of M. G. Hubbard, 
Histoire de la Littérature Contemporaine en Espagne (Paris, 
1876, 1 vol. 8vo), although superficial and inaccurate, is 
useful in the absence of anything better. Some deserip- 
tions of Castilian literature have been specially studied 
with care and competence, notably the drama, on which 
we have two thorough works,—Frederick yon Sehack’s 
Geschichte der dramatischen Literatur u. Kunst in Spanien 
(Frankfort-on-the-Main, 1846-54, 3 vols. 8vo), unfortunately 
now much behindhand, and in no way improved in this 
respect in the Spanish translation now in course of publica- 
tion at Madrid under the superintendence of Eduardo de 
Mier, and Cayetano Alberto’de la Barrera’s excellent Catdlogo 
Bibliografico y Biogrdéfico del Teatro Antiguo Espafiol (Madrid, 
1860, large 8vo). On the Castilian literature of the Middle 
Ages, the works to be consulted are Ferdinand Wolf's Studien 
zur Geschichte der Spanischen u. Portugiesischen Nationalliteratur 
(Berlin, 1859, 1 vol. 8vo) and Manuel Mila y Fontanals’s De 
la Poesia Heroico- Popular Castellana (Barcelona, 1874, 1 yol. 
8vo). 
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named, lasted for a very long time; and even after| have only recently been extracted from the canconers, 
Catalan prose—an exact reflection of the spoken| where they had been collected in the 15th century. 
language of the southeast of the Pyrenees—had given | ’ 


evidence of its vitality in some considerable works, the 


Catalan poetry remained faithful to the Provengal | 


tradition. 
with the literary language of the troubadours there 


From the combination of spoken Catalan | 


arose a sort of composite idiom, which has some | 


analogy with the Franco-Italian current in certain 
parts of Italy in the Middle Ages, although in the 
one case the elements of the mixture are more dis- 
tinctly apparent than are the romance of France and 


.of Raymond Lully (Ramon Lull) (died 1315) are 


among the oldest examples of this Provengalized Cata- | 


lan; one has only to read the fine piece entitled Lo 
Desconort (‘‘ Despair’’), or some of his stanzas on 
religious subjects, to apprehend at once the eminently 
composite nature of that language. Muntaner in like 
manner, whose prose is exactly that spoken by his 
contemporaries, becomes troubadour when he writes 
in verse ; his Serméd on the conquest of Sardinia and 
Corsica (1323), introduced into his Chronicle of the 
kings of Aragon, exhibits linguistically quite the same 
mixed character as is found in Lully, or, we may 
venture to say, in all the Catalan verse writers of the 
14th century. These are not very numerous, nor are 
their works of any great merit. ‘The majority of their 
compositions consist of what were called noves rimades, 
that is, stories in octosyllabic verse in rhymed couplets. 
There exist poems of this class by Pere March, by a 
certain Torrella, by Bernat Metge (an author more 
celebrated for his prose), and by others whose names 


we do not know; among the works belonging to this | 


last category special mention ought to be made of a 
version of the romance of the Seven Sages, a trans- 
lation of a book on good breeding entitled Fucetus, 
and certain tales where, by the choice of subjects, by 
various borrowings, and even occasionally by the 
wholesale introduction of pieces of French poetry, it 
is clearly evident that the writers of Catalonia under- 
stood and read the /angue d’our. Closely allied to the 
noves rimades is another analogous form of versifica- 
tion—that of the codolada, consisting of a series of 
verses of eight and four syllables, rhyming in pairs, 
still made use of in one portion of the Catalan domain 
(Majorea). 
The 15th century is the golden age of Catalan 
. poetry. At the instigation and under the 
Century. auspices of John I. (1387-1395), Martin I. 
(1395-1410), and Ferdinand I. (1410-1416), 
kings of Aragon, there was founded at Barcelona a 
consistory of the ‘‘ Gay Saber,’ on the model of that 
of Toulouse, and this official protection accorded to 
poetry was the beginning of a new style much more 
emancipated from Provengal influence. It cannot be 
denied, indeed, that its forms are still of foreign im- 
portation, that the Catalan verse writers accept the 
prescriptions of the Leys d’ Amor of Guillaume Moli- 
nier, and the names which they gave to their cobles 
(stanzas) are all borrowed from the same art de trobar 
‘of the school of Toulouse; but, a very noteworthy 
their language begins to rid itself more and more 
'Provengalisms and tends to become the same as 
that of prose and of ordinary conversation. With 
Pere +e Jaume March, Jordi de Sant Jordi, Johan 
e Masdovelles, Francesch Ferrer, Pere Torroella, Pau 
Bellyiure, Antoni Vallmanya, and, above all, the 
encian Auzias March (died 1459), there flourished 
w school, of which the éclat lasted till the end of 
e 15th century, and which, as regards the form of 
versification, is distinguished by its almost exclusive 
loyment of eight-verse cobles of ten syllables, 
with ‘‘crossed’ or ‘‘chained’’ rhymes (cobla 
da or encadenada), each composition ending with 
four verses, in the first of which the 


wv of 
(divis or 
ater number 


senyal) of the poet is given out. 
of these poems are still unedited or 


Auzias March alone, the most inspired, the most pro- 
found, but also the most obscure of the whole group, 
had the honor to be printed in the 16th century ; his 
cants d@amor and cants de mort contain the finest 
verses ever written in Catalan, but the poet fails to 
keep up to his own high level, and by his studied ob- 
scurity occasionally becomes unintelligible to such a 
degree that one of his editors accuses him of having 
written in Basque. Of a wholly different class, and in 


] 4 r = another spirit, is the Libre de les Dones of Jaume 
the romance of Italy in the other. The poetical works | 


oig (died 1478), a Valencian also, like March; this 
long poem is a nova rimada, only comedtada, that 
is to say, it is in quadrisyllabie instead of octosyllabic 
verse. A bitter and caustic satire upon women, it 
lente to be a true history,—the history of the poet 
iimself and of his three unhappy marriages in partic- 
ular. Notwithstanding its author’s allegations, how- 
ever, the Libre de les Dones does not seem to be other 
than a fiction; but it derives a very piquant interest 
from its really authentic element, its vivid picture of 
the Valencia of the 15th century and the details of 
the manners of that time. After this bright period 
of efflorescence Catalan poetry rapidly fell off, a de- 
cline due more to the force of circumstances than to 
any fault of the poets. The union of Aragon with 
Castile, and the resulting predominance of Castilian 
throughout Spain, inflicted a death blow on Catalan 
literature, especially on its artistic poetry, a kind of 
composition more ready than any ics to avail itself 
of the triumphant idiom which soon came to be re- 
garded by men of letters as the only noble one, and 
alone fit to be the vehicle of elevated or refined 
thoughts. The fact that a Catalan, Juan Boscan, in- 
augurates in the Castilian language a new kind of 
poetry, and that the Castilians themselves regard him 
as the head of a school, is important and characteris- 
tic; the date of the publication of the works of Boscan 
(1543) marks the end of Catalan poetry. 

The earliest prose works in Catalan are later indeed 
than the poems of the oldest Catalan troub- 


adours of the Provengal school, not dating Tse. of 
farther back than from the close of the centuries. 


13th century, but they have the advantage 

of being entirely original ; their language is the very 
language of the soil which we see appearing in char- 
ters from about the time of the accession of James I. 
(1213). This is true especially of the chronicles, a 
little less so of the other writings, which, like the 
poetry, have difficulty in escaping the influence of the 
more polished dialect of the country to the north of 
the Pyrenees. Its chronicles are the best ornament of 
medieval Catalan prose. Four of them,—that of 
James I., apparently reduced to writing a little after 
his death (1276) with the help of memoirs dictated by 
himself during his lifetime ; that of Bernat Des Clot, 
which deals chiefly with the reign of Pedro ILI. of Ara- 
gon (#276-1286) ; that of Ramon Muntaner (first half 
of the 14th century), relating at length the expedition 
of the Catalan company to the Morea and the conquest 
of Sardinia by James II.; finally that of Pedro IV., 
The Ceremonious (1336-1387), genuine commentaries 
of that astute monarch, arranged by certain officials 
of his court, notably by Bernat Des Coll,—these four 
works are distinguished alike by the artistic skill of 
their narration and by the quality of their language ; 
it would not be too much to liken these Catalan chron- 
iclers, and Muntaner especially, to Villehardouin, 
Joinville, and Froissart. The Doctor Illuminatus, 
Raymond Lully, whose acquaintance with Latin was 
very poor,—his philosophical works were done into 
that language by his disciples,—wrote in a somewhat 
Provengalized Catalan various moral and propagandist 
works,—the romance Blanquerna in praise of the 
solitary life, the Libre de les Maravelles, into which is 
introduced a ‘‘bestiary’’ taken by the author from 
Kalilah and Dimnag, and the Libre del Orde de 
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Cavalleria, a manual of the perfect knight, besides a 
variety of other treatises and opuscula of minor im- 
portance. The majority of the writings of Lully exist 
in two versions,—one in the vernacular, which is his 
own, the other in Latin, originating with his disciples, 
who desired to give currency throughout Christendom 
to their master’s teachings. Lully—who was very 
ena in the lay world, although the clergy had a 
ow opinion of him and in the 15th century even set 
themselves to obtain a condemnation of his works by 
the Inquisition—had a rival in the person of Francesch 
Ximenez or Eximeniz, a Franciscan, born at Gerona 
some time after 1350. His Crestid (printed in 1483- 
84) is a vast encyclopzedia of theology, morals, and 
polities for the use of the laity, supplemented in vari- 
ous aspects by his three other works— Vida de Jesu 
Christ, Libre dels Angels, and Libre de les Dones ; the 
last-named, which is at once a book of devotion and a 
manual of domestic economy, contains a number of 
curious details as to a Catalan woman’s manner of life 
and the luxury of the period. Lully and Eximeniz 
are the only Catalan authors of the 14th century whose 
works written in a vulgar tongue had the honor of 
being translated into French shortly after their appear- 
ance. 

We have chiefly translators and historians in the 
15th century. Antoni Canals, a Dominican, who 
belongs also to the previous century, translates into | 
Catalan Valerius Maximus and a treatise of St. Ber- | 
nard ; Bernat Metge, himself well-versed in Italian 
literature, presents some of its great Masters to his 
countrymen by translating the Griselidis of Petrarch, 
and also by composing Lo Sompni (‘‘The Dream’’), 
in which the influence of Dante, of Boccaccio, and, 
generally speaking, of the Italy of the 13th and 14th 
centuries is very perceptible. The Feyts d’ Armes de 
Catalunya of Bernat Boades, a knightly chronicle 
brought to a close in 1420, reveals a spirit of research 
and a conscientiousness in the selection of materials 
which are truly remarkable for the age in which it was 
written. On the other hand, Pere Tomich, in his 
Histories é€ Conquestes del Reyalme d@ Aragé (1438), 
carries us back too much to the manner of the medizeval 
chroniclers ; his credulity knows no bounds, while his 
style has altogether lost the naive charm of that of 
Muntaner. To the list of authors who represent the 
leading tendencies of the literature of the 15th century 
we must add the name of Johanot Martorell, a Valen- 
cian, author of the celebrated romance of chivalry 
Tirant lo Blanch (finished in 1460), which the reader 
has nowadays some difficulty in regarding as that 
e pv of contentment’’ which Cervantes will have 
it to be. 

With the loss of political was bound to coincide that 
of literary independence in the Catalonian 
countries. Catalan fell to the rank of a 
patois and was written less and less ; lettered 
persons ceased to cultivate it, and the upper classes, 
especially in Valencia, owing to the proximity ofCas- 
tile, soon affected to make no further use of the local 
speech except in familiar conversation. The 16th 
century, in fact, furnishes literary history with hardly 
more than a single poet at all worthy of the name— 
Pere Serafi, some of whose pieces, in the style of 
Auzias March, but less obscure, are graceful enough 
and deserve to live ; his poems were printed at Barce- 
lona in 1565. Prose is somewhat better represented, 
but, to tell the truth, it is only the erudite who persist 
in writing in Catalan,—antiquaries and historians like 
Pere Miguel Carbonell, compiler of the Chroniques 
de Espanya (1547), Francesch Tarafa, Pere Anton 
Beuter, also chroniclers, and some others not so well 
known. Inthe 17th and 18th centuries the decadence 
becomes still more marked. A few scattered attempts 
to restore to the Catalan, now more and more neglected 
by men of letters, some of its old life and brilliance, 
fail miserably. Neither Hieronim Pujades the histo- 
rian, author of a Coronica Universal del Principat’ 
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(Barcelona, 1609), nor even Dr. Vicens Garcia, rector 
of Vallfogona (1582-1623), a verse-writer by no means 
destitute of verve or humor, but whose literary talent 
and originality have been very greatly exaggerated by 
the Catalans of the present day, was able to bring 
back his countrymen to a cultivation of the local idiom. 
Some sermons, some lives of saints, some books of de- 
votion, some relations and complaints for the use of 
the people, exhaust the catalogue of everything written 
in Catalan throughout the whole area of its domains 
down to the beginning of the present century ; not a 
single book of importance can be mentioned. Writers 
who were Catalan by birth had so completely unlearned 
their mother-tongue that it would have seemed to them 
quite inappropriate, and even ridiculous, to make use 
of it in serious works, so profoundly had Castilian 
struck its roots in the eastern provinces of Spain, and 
so thoroughly had the work of assimilation been carried 
out to the advantage of the official language of the 
court and of the Government. 

In 1814 appeared the Gramdtica y Apologia de la 
Tlengua Cathalana of Joseph Pau Ballot 


| y Torres, which may be considered as mark- Ravieel 
ing the origin of a genuine renaissance of —_ Catalan 
the grammatical and literary study of Cat- language 
alan. Although the author avows no object *” ale 


beyond the purely practical one of giving 
to strangers Sane eeiaeel for commercial purposes 
some knowledge of the language, the enthusiasm with 
which he sings the praises of his mother-tongue, and 
his appended catalogue of works which have appeared 
in it since the time of James L., sufficiently show that 
this was not his only aim. In point of faet the book, 
which is entitled to high consideration as being the 
first systematic Catalan grammar, written, too, in the 
despised idiom itself, had a great influence on the 
authors and literary men of the principality. Under 
the helping influence of the new doctrines of roman- 
ticism twenty years had not passed before a number of 
attempts in the way of restoring the old language had 
made their appearance, in the shape of various poetical 
works of very unequal merit. The Oda d la Patria 
(1833) of Buenaventura Carlos Aribau is among the 
earliest if not actually the very first of these, and it is 
also the best; the modern Catalan school has not pro- 
duced anything either more inspired or more correct. 
Following in the steps of Aribau, Joaquin Rubié y 
Ors (Lo Gayter del Llobregat), Antonio de Bofarull 
(Lo Coblejador de Moncada), and soon afterwards a 
number of other verse writers took up the lyre which 
it might have been feared was never to sound again 
since it fell from the hands of Auzias March. The 
movement spread from Catalonia into other provinces 
of the ancient kingdom of Aragon; the appeal of the 
Catalans of the principality was responded to at Va- 
lencia and in the Balearic Isles. Later, the example 
of Provence, of the felibritge of the south of France, 
accelerated still further this renaissance movement, 
which received official recognition in 1859 by the crea- 
tion of the jochs florals, in which prizes are given to 
the best competitors in poetry, of whom some succeed 
in obtaining the diploma of mestre en gay saber. It 
is of course impossible to foresee the future of this new 
Catalan literature,—whether it is indeed destined for 
that brilliant career which the Catalans themselves 
anticipate. In spite of the unquestionable talent of 
oets like Mariano Aguildé (Majorea), Teodoro Liorente 
Valencia), and among the younger of them, Jacinto 
erdaguer (Catalonia), author of an epie poem Atlan- 
tida and of very fascinating Cants Mistichs, it is by no 
means certain that this generation will be succeeded 
by another to fullow in its footsteps, or that such a 
restoration of a provincial literature has much chance 
of permanence at the very moment when all the peo- 
ples of Europe are tending rather towards unity and 
centralization in the matter of language. At all events, 
in order to secure even a comparative success for such 
a revival, it would be well if the language serving as 
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its instrument were somewhat more fixed, and if its 
writers would no longer hesitate, as they at present do, 
between a pretentious archaism and the incorrectness 
of the most vulgar colloquialism. The few attempts 
of modern Catalans in the direction of romance writing 
and dramatic composition have not hitherto been par- 
ticularly felicitous, and have not led to anything note- 
worthy. 
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where his father was an artisan. He went to Nurem- 
berg for education when he was thirteen years of age, ta: 
and two years afterwards to the university of Erfurt, = 

where he took his bachelor’s degree within a 


lyear, in 1499. There he attracted the notice of 
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Marschalk, the most influential professor, who made | 


Spalatin his amanuensis and took him to Wittenberg. 
In 1505 Spalatin went to Erfurt to study jurisprudence, 
was recommended to Mutianus, and was welcomed by 
the little band of German humanists of whom Muti- 
anus was chief. His friend got him the post of teacher 
of young monks in a convent in the Georgenthal and 
pastor in the high church there. 
dained priest by Bishop John von Laasphe, who had 
ordained Luther. He had no great love for convent 
or pastoral work, and in 1509 Mutianus recommended 
him to Frederick the Wise, the elector of Saxony, who 
employed him to act as tutor to his son, the future 
elector, John Frederick. This appointment really de- 
termined Spalatin’s life and work. He speedily gained 
the confidence of the famous elector, who employed 
him in many affairs. He sent him to Wittenberg in 
1511 to act as tutor to his nephews, and procured for 
him a canon’s stall in Altenberg. In 1512 the elector 
made him his librarian. This brought him into cor- 
respondence with a large number of literary men, and 
he began to collect all kinds of literary and especially 
of historical information, of which he made extensive 
use later in his chronicles. He was promoted to be 
court chaplain and confidential secretary to the elector 
and took charge of all his private and public corres- 
pondence. He thus became one of the most important 
men at the electoral court, which then was the centre 
of German life. 

Spalatin had never cared for theology, and, although 
a priest and a preacher, had been a mere humanist. 
Tt was to Luther that he owed his awakening to the 
reality of a spiritual life. How he first became ac- 
quainted with the reformer it is impossible to say— 
probably at Wittenberg; but Luther from the first 
exercised a great power over him, and became his chief 
counsellor in all moral and religious matters. His 
letters to Luther have been lost, but Luther’s answers 
remain, and are extremely interesting. Spalatin was 
Luther’s devoted friend during the stormiest days 
of the Reformation, and was the means of bringing 
the great elector to take the side of the outspoken 
pe 2 in his university of Wittenberg. He read 

uther’s writings to the elector, and translated for his 
benefit those in Latin into German. He accompanied 
Frederick to the diet of Augsburg, and shared in the 
negotiations with the papal legates, Cajetan and Mil- 
titz. He was with the elector when Charles was 
chosen emperor and when he was crowned. He was 
with his master’at the diet of Worms. In short, he 
stood beside Frederick as his confidential adviser in all 
the troubled diplomacy of the earlier years of the 
Reformation. ingularly cautious, perhaps timid, 
before the crisis came and while it could be averted, 
Spalatin found courage when the crisis had come. He 
would have dissuaded Luther again and again from 
publishing books or engaging in overt acts against the 
papacy, but, when the thing was done, none was so 
ready to translate the book, or to justify the act. 

On the death of Frederick the Wise, Spalatin was 
as much engaged in diplomatic service as afore: but 
he no longer lived at court. He went into residence 
as canon at Altenberg, and incited the chapter to in- 
stitute reforms somewhat unsuccessfully. He married 
inthe same year. During the later portion of his life, 
from 1526 onwards, he was chiefly engaged in the visi- 
tation of churches and schools in electoral Saxony, 
reporting on the confiscation and application of eccle- 
siastical revenues. His practical experience in Ger- 
man affairs made him very successful in his delicate 
task, and he was asked to undertake the same work 
for Albertine Saxony. He was also permanent visitor 
of Wittenberg university, and made an annual report 
of its condition to the elector. Shortly before his 
death he fell into a state of profound melancholy, and 
died January 16, 1545, at Mleonbarg? 

Spalatin left behind him a large number of literary re- 
mains, both published and unpublished. His original writ- 


In 1508 he was or- | 


| 


| 


|Gulf of Braza and the Gulf of Salona. 
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ings are almost all historical, A list of them may be found 
in Seelheim’s George Spalatin als sachs, Historiograph, 1878. 


| There is no good life of Spalatin, nor can there be until his 


letters have been collected and edited, a work still to be 
done. 


SPALATO (Slav. Split), a city of Dalmatia, at the 
head of one of the thirteen departments (area 730 
square miles; population in 1880 31,003), is situated 
on the seaward side of a peninsula lying between the 
Though not 
the capital, it is the most important city in the prin- 
cipality, is the see of a bishop, has a valuable museum 
of antiquities, and carries on an extensive trade in 
wine and oil. Since 1879 it has been the terminus of 
a railway running northwards to Sebenico and Siveric. 
Built on the low ground at the head of a beautiful 
bay, and thrown into relief by a background of pictur- 
esque hills rising close behind, Spalato has a striking 
sea-front, in which the leading feature is still the 
ruined facade of the great palace of Diocletian, erected 
in 303 A.D., to which the city owes its origin. In 
ground plan this is almost a square, with a quadran- 
gular tower at each of the four corners. “Its faces 
correspond nearly with the four points of the compass. 
The south front (towards the harbor) measures 521 
feet, or, with the towers, 598 feet 8 inches, and the 
eastern and western sides are each 705 feet 8 inches ”’ 
(Wilkinson). The area included is 348,175 square 
feet, or, comprising the towers, 352,614 square feet, a 
little more than eight acres, or rather less than the 
area of the Escorial. There were four principal gates, 
with four strects meeting in the middle of the quad- 
rangle, after the style of a Romancamp, ‘The eastern 
gate (Porta Aenea) is destroyed; but, though the side 
towers are gone, the main entrance of the building, the 
beautiful Porta Aurea, in the west front, is still in 
fairly good preservation. The streets were lined with 
massive arcades. The vestibule now forms the Piazza 
del Duomo or public square; to the northeast of this 
lies the mausoleum (not, as the older antiquaries had 
it, the temple of Jupiter), which has long been the 
smallest al darkest of cathedrals; and to the south- 
east is the temple of Ausculapius, which served origi- 
nally as a kind of court chapel and has long been trans- 
formed into a baptistery. Architecturally the most 
important of all the many striking features of the 
palace is the arrangement in the vestibule by which 
the supporting arches spring directly from the capitals 
of the large granite Corinthian columns. This, as far 
as the known remains of ancient art are concerned, is 
the first instance of such a method ; and thus, in Mr. 
Freeman’s words, ‘‘ all Gothic and Romanesque archi- 
tecture was in embryo in the brain of Jovius or his 
architect.” 


The name Spalato, or Spalatro (a very old spelling), which 
used to be explained as a corruption of Salone Palatium, is 
pretty certainly of different origin—the oldest form extant 
being Aspalathum (Constantine Porphyrogenitus) and early 
variants Spalathon, Spalathron, Spalatrum (Geogr. Rav.). 
Dr. Evans suggests’a connection with Aspalathus (the name 
of a prickly shrub) or perhaps with Asphaltus. Not long 
after Diocletian’s death the buildings seem to have been 
turned into an imperial cloth factory, and as most of the 
workers were women we find it called a gynweium ( Notitia). 
About 4 miles from the palace lay the ancient city of Salona 
(Saadva or Ea\avat), which consisted of two parts, the earlier 
Roman city to the west and a later portion pager poe pre- 
vious to the time of the Antonines. There are still remains 
at Salona of ancient city walls, an amphitheatre, ete., and 
a long line of walls extending “from the western side of 
the city for a mile and more nearly along the present road 
to Trau (Tragurium).” The purpose of this line of walls 
is not evident, and the date of its construction has been the 
subject of much discussion. Mr. Freeman is a to 
consider them Roman workmanship. ' 

Salona in its best days was one of the chief ports of the 
Adriatic, on one of the most central sites in th an 
world. Made a Roman colony after its second 
the Romans (B.c. 78), it appears as Colonia Martia < 
Colonia Claudia Augusta Pia Veteranorum, and 
different periods the titles of respublica, con 
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tropolis, preefectura, and pretorium. In Christian times it 
became a bishop’s see; and St. Doimo or Domnius, its first 
bishop, still gives his name to the cathedral of Spalato, 
The city was taken by Odoacer in 481 and by Totila in the 
6th century. Recovered by Justinian in 535, it was in 544 
and 552 the starting-point of Belisarius and Narses for their 
Italian expeditions. In the 7th century Salona was com- 


pletely destroyed by the Avars; but the empty palace of | 


Diocletian afforded an asylum for its inhabitants. The 
limits of the building proved sufficient for the new city up 
to the time that it passed under Hungarian and Venetian 
protection. Hungarian additions may still be seen above 
the Porta Aurea; and the large octagonal tower bears the 
name of Torre d’Harvoye from the Bosnian general who 
was created duke of Spalato by Ladislaus. The Venetians 
enclosed the town with regular curtains and bastions in 
1645-1670. About 1807-1809 the castle was dismantled and 
parts of the walls were thrown down. 

See Robert Adam, Ruins of the Palace of Diocletian, 1764 ; Cassas 
and Lavallée, Voyage Pittoresque et Historique de U Istrie, 1802; Wilk- 
inson, Dalmatia and Montenegro, 1848; Freeman, Historical Essays, 
3d series, 1879, and Subject and Neighbor Lands of Venice, 1851. Both 
the first-mentioned works contain magnificent views and resto- 
rations of the architecture of the palace. 


SPALDING, a market-town of Lincolnshire, Eng- 
land, in the Parts of Holland, is situated on the river 
Welland, and on the Great Northern and Great 
Eastern Railways, 93 miles from London. The town, 
standing in the heart of the Fens, is the centre of a 
rich agricultural district. Amongst the public build- 
ings are five churches, the Johnson hospital (1881), 
the corn exchange (1856-57), the buildings of the 
mechanics’ institute and of the Christian association 
and literary institute, and the district union-house. 
The parish church of St. Mary and St. Nicholas was 
built in 1284 and restored in 1865-66. The adjoining 
lady chapel (St. Mary and St. Thomas a Becket) was 
built in 1315; in 1588 it was appropriated for the 
grammar school endowed in 1568 by ohn Blanke and 

ain in 1588 by John Gamlyn. A new grammar 
school was erected in 1881. Spalding has had a prison 
for upwards of 600 years ; the present building, erected 
| in 1824-25, was closed in 1884. The Welland is 
crossed at Spalding by two stone bridges. The exist- 
ing high bridge, constructed in 1838, took the place 
of a wooden erection dating from the end of the 17th 
century; this last was built on the site of an older 
Roman bridge of two arches, the foundations of the 
centre pier of which were disclosed when the wooden 
bridge was constructed. The population of the town 
in 1871 was 9111, and in 1881 9260. 


‘In 1051 Thorold of Bockenhale (now Bucknall, near 
Horncastle) gave his castle of Spalding and the chapel 
attached to it as a cell or monastery for the Benedictines of 
Crowland. Out of this grew the priory, which, however, 
was dissolved in 1535; the last fragments of its ruins were 
_ removed in 1832. About two miles northeast of Spalding 

stands the ruined chapel of Wykeham, dedicated to St. 


building is of the Decorated period, and has been roofless 
since 1782; its interior dimensions are 43 feet long by 22 
feet wide; the walls are 44} feet high. Each side contains 
three three-light windows with moulded flowing tracery, 
and each end one four-light window of similar character. 
‘The only one which retains its original mullions and tracery 
is the centre window on the south side. After the Conquest 
e estates and priory of Spalding were given by William im 
to Ivo Tailbois, who found such a stout antagonist in Here- 
ward the Wake, lord of Brunne or Bourn. 


SPALDING, Wiixram (1809-1859), logician and 
ary historian, was born in Aberdeen in 1809. 

er a thorough education at the grammar school and 

. Marischal less there, he came to Edinburgh in 
where he was called to the bar in 1833. In that 
he published a Letter on meren eerie Author- 
of the Two Noble Kinsmen, which, by its critical 
en and the knowledge of the old dramatists which 


the author an invitation to become a contributor 
Edinburgh Review. Before settling down to 
ss of the bar he undertook a prolonged Con- 


ab ‘eda, He was absent fifteen months, the 


Nicholas and built in 1311 by Prior Clement Hatfield. The 


ayed, attracted the notice of Jeffrey and pro-. 
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| greater part of the time being spent in Italy, and in 
| 1841 the fruits of his stay appeared in three volumes 
entitled Jtaly and the Italian Islands from the Earliest 
Ages to the Present Time. This learned and compre- 
hensive work went through five editions in a few years. 
His attempts to gain a legal practice not proving suc- 
cessful, he became a candidate in 1838 for the chair of 
rhetoric in Edinburgh university, which he held till 
1845, when he was appointed professor of logic in the 
university of St. Andrews. e held the latter post 
till his death on the 14th November, 1859. 


Besides the works already mentioned, and various articles 
contributed to the Edinburgh Review and Blackwood’s Maga- 
zine, he was the author of a concise History of English Liter- 
ature, which has many merits and has been much used as a 
text-book. He also wrote the articles “ Logic” and “ Rhe- 
toric” (as well as a number of literary biographies) for the 
eighth edition of the Encyclopedia Britannica. ‘The former 
article, written mainly on Hamiltonian lines, constitutes a 
systematic treatise on Formal Logic, and is honorably dis- 
tinguished by its clear scientific exposition. By these two 
articles and his History of English Literature Spalding is 
chiefly remembered. 


SPALLANZANIT, Lazaro (1729-1799), is one of 
the most important and certainly also one of the most 
picturesque Souza in the history of science during the 
18th century. Born at Scandiano in Modena in 1729, 
he was at first educated by his father, who was an 
advocate. At the age of fifteen he was sent to the 
Jesuit college at Reggio di Modena, and was pressed 
to enter that body. He went, however, to the univer- 
sity of Bologna, where his famous kinswoman Laura 
Bassi, was professor, and it is to her influence that his 
scientific impulse has been usually attributed. With 
her he studied natural philosophy and mathematics, 
and gave also great attention to 4 ruages, both ancient 
and modern, but soon abandoned the study of law, and 
afterwards took orders. His reputation soon widened, 
and in 1754 he became professor of logic, metaphysics, 
and Greek in the university of Reggio, and in 1760 
was translated to Modena, where he continued to teach 
with great assiduity and success, but devoted his whole 
leisure to natural science. He declined many offers 
from other Italian universities and from St. Petersburg 
until 1768, when he accepted the invitation of Maria 
Theresa to the chair of natural history in the university 
of Pavia, which was then being reorganized. e also 
became director of the museum, which he greatly 
enriched by the collections of his many journeys along 
the shores of the Mediterranean. In 1785 he was in- 
vited to succeed Vallisneri at Padua, but to retain his 
services his sovereign doubled his salary and allowed 
him leave of absence for a visit to Turkey, where he 
remained nearly a year, and made many observations, 
among which i Fe he noted those of a copper mine in 
Chalki and of an iron mine at Principi. His return 
home was almost a triumphal progress : at Vienna he 
was cordially received by Joseph IT., and on reaching 
Pavia he was met with acclamations outside the city 
gates by the students of the university. During the 
following year his students exceeded five hundred. His 
integrity in the management of the museum was called 
in question, but a judicial investigation speedily 
cleared his honor, to the satisfaction even of his 
accusers. In 1788 he visited Vesuvius and the volea- 
noes of the Lipari Islands and Sicily, and embodied 
the results of his researches in a large work published 
four years later. He died from an apoplectic seizure, 
in 1799, at the age of seventy. 


His indefatigable exertions as a traveller, his skill and 
good fortune as a collector, his brilliance as a teacher and 
expositor, and his keenness as a controversialist no doubt 
aid largely in accounting for Spallanzani’s exceptional fame 
among his contemporaries, yet greater qualities were by no 
means lacking. His life was one of incessant eager ques- 
tioning of nature on all sides, and his many and varied 
works all bear the stamp of a fresh and original genius, 
capable of stating and solving problems in all departments 
of science,—at one time finding the true explanation of 
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“ducks and drakes”’ (formerly attributed to the elasticity 
of water) and at another helping to lay the foundations of 
our modern vulcanology and meteorology. His main dis- 
coveries, however, were in the field of physiology : he wrote 
valuable and suggestive papers on respiration, on the senses 
of bats, ete., while his highly important controversy with 
Needham and Buffon, in which he experimentally disproved | 
the occurrence of spontaneous generation, has been already 
referred to under ABIOGENEsIS. In this regard also he was | 
led to pay considerable attention to the infusorial animal- 

cules. His great work, however, is the Dissertationi de 

Fisica Animale e Vegetale (2 vols., 1780). Here he first inter- 

preted the process of digestion, which he proved to be no 

mere mechanical process of trituration, but one of actual 

solution, taking place primarily in the stomach, by the 

action of the gastric juice. Verifying this by the important | 
experiment of artificial digestion outside the stomach in 
sealed tubes, he was attacked by John Hunter, but emerged 
victorious from the encounter. Of no less importance are 
his researches on reproduction, in which he experimentally 
settled the relative functions of the ovum and the sperma- 
tozoon. See REPRODUCTION. 


SPANDAU, a strongly fortified town in the province 
of Brandenburg, Prussia, is situated at the confluence | 
of the Havel and Spree, 8 miles to the northwest of 
Berlin. It has recently been converted into a fortress | 
of the first class, and is now the key of the defences of | 
the capital. ‘The Julius tower in the citadel, which is 
surrounded by water, contains the imperial war treasure 
(Reichskriegsschatz)—a sum of £6,000,000 [$29,160,- 
000] in gold, kept in readiness for any warlike emer- 
gency. Besides numerous barracks, Spandau contains 
various military establishments appropriate to an 
important garrison town ; and its chief industries are 
connected with the preparation of munitions of war. 
The Government factories for the manufacture of small 
arms, artillery, gunpowder, ete., cover upwards of 200 
acres, and employ about 4000 workmen. The other 
industries are not very important; they comprise 
miscellaneous manufactures, fishing, boat-building and 
some shipping on the Havel. The population in 1885, 
including the garrison of nearly 4000 men, was 31,- 
463. 


Spandau is one of the oldest places in the Altmark, and 
received town-rights in 1232. It afterwards became a favor- 
ite residence of the Hohenzollern electors of Brandenburg, 
and was fortified in 1577-83. In 1631 it surrendered to the 


Swedes, and in 1806 to the French. A short investment in 
1813 restored it to Prussia. The population in 1816 was 
6250. 


SPANGENBERG, Avcusr GorriteB (1704- 
1792), Count Zinzendorf’s successor, and bishop of 
the Moravian Brethren, was born July 14, 1704, at 
Klettenberg, on the south of the Harz Mountains 
where his father was court-preacher, and ecclesiastical 
inspector of the grafschaft of Hohenstein. Left an 
orphan at the early age of ten, he was sent to the ex- 
cellent high school at [lefeld, and passed thence 

1722), in poorest circumstances, to Jena to study law. 

rof. Buddeus received the poor youth into his family, 
and a ‘‘stipendium’”’ was procured for him, Theology 
rather than law was his natural destination, and it 
needed only the impulse of the remark of Buddeus 
that the inevitable prospect before a true theologian is 
ignominy and trial to convert the student of law, who 
was profoundly exercised with religious conflicts, into 
a student of theology. Somewhat after the manner 
of the Wesleys at Oxford alittle later, he studied the 
mystics, read the Bible, observed rigid devotional ex- 
ercises, sought to quicken his sense of sin, avoided 
taking the ee Supper with unbelievers in the 
Lutheran Church, and took an active part in a religious 
union of students and in schools for poor children just 
outside Jena. He took his degree in 1726, and began 
to give free lectures on theology. In 1727 he made 
the acquaintance of the Moravian colony at Herrnhut 
and its head, Count Zinzendorf. A ‘‘collegium pas- 
torale practicum’’ for the care of the sick and poor 
was in consequence founded by him at Jena, which the 
authorities at once broke up as a ‘‘ Zinzendorfian in- 
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stitution.’’ But Spangenberg’s relations with the 
Moravians were confirmed by several visits to the 
colony, and the accident of an unfavorable appeal to 
the lot alone prevented his appointment as chief elder 
of the community, March, 1733. Meanwhile, his free 
lectures in Jena met with much acceptance, and led to 
an invitation from Gotthelf Francke to the post of 
assistant professor of theology and superintendent of 
the educational department of his orphanage at Halle. 
He accepted the invitation, and entered on his duties 
in September, 1732. But it soon appeared that the 
differences between the Pietists of Halle and him- 
self were far too serious to admit of any harmonious 
co-operation. He found their religious life too formal, 
legal, external, and worldly ; and they could not sane- 
tion his comparative indifference to doctrinal correct- 
ness and his incurable tendency to separatism in church 
life. Spangenberg’s participation in private obsery- 
ances of the Lord’s Supper brought matters to a crisis. 
His intimate connection with Count Zinzendorf was 
made a further charge against him. His preaching 
was pronounced “‘singular,’’ and an “‘ affected humility 
towards common people’’ obnoxious. He was offered 
by the senate of the theological faculty of Halle the 
alternative of doing penance before God, submitting to 
his superiors, and separating himself from Zinzendorf, 
or leaving the matter to the decision of the king, unless 
he preferred to ‘‘leave Halle quietly.”’ The case 
came before the king, and on April 8th, 1733, Span- 
genberg was conducted by the military outside the 
gates of Halle. At first he bent his steps to Jena, but 
Zinzendorf at once sought to secure him as a fellow- 
laborer, though, with that ‘‘jesuitry ’’ of which Wesley 
subsequently complained, the count wished to obtain 
from him a declaration which would remove from the 
Pietists of Halle all blame with regard to the disrup- 
tion. Spangenberg found amongst the Moravians his 
life-work. ile could amongst them carry out his fun- 
damental principle that the churches are but spheres 
in all of which Christians are to be found, and that the 
one church of Christ is only where believers live in 
Christian fellowship. He joined the Moravians at a 
moment when the stability of the society was 
threatened, and a wise organizer, enterprising mis- 
sionary, and theological teacher, was imperatively re- 
quired. He became its theologian, its apologist, its 
statesman and corrector, through sixty long years of 
incessant labor. For the first thirty years (1733-62) 
his work was mainly devoted to the superintendence 
and organization of the extensive missionary enter- 
rises of the body in Germany, England, Denmark, 
Helland, Surinam, Georgia, and elsewhere. His mis- 
sionary work tended to still further modify and broaden 
his theological opinions, unsatisfactory as the Pietists 
of Halle had found them in 1733. It was on an island 
off Savannah that Spangenberg startled John Wesley 
with his questions and profoundly influenced his en- 
tire future career. 
berg in Pennsylvania was to bring over the scattered 
Schwenkfeldians to his faith. In 1741-42 he was in 
England collecting for his mission and obtaining the 
sanction of thearchbishop of Canterbury. During the 
second half of this missionary period of his life he 
superintended as bishop the churches of Pennsylvania, 
defended the Moravian colonies against the Indians at 
the time of war between France and England, became 
the apologist of his body against the attacks of the 
Lutherans and the Pietists, and did much to moderate 
the mystical extravagances of Zinzendorf, with which 
his simple, practical, and healthy nature was out of 
sympathy. The second thirty years of his work (1762— 
92) were devoted to the consolidation of the German 
Moravian Church. Zinzendorf’s death (1760) had 
left room and need for his labors at home. At - 
hut there were conflicting tendencies, doctrinal and 
ractical extravagances, and the organization of the 

rethren was very defective. § ea 
1777 he was com- 


himself to be the man required. 
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missioned to draw up an idea fidet fratrum, or com- | is freely admitted that the damage done to growing crops 


pendium of the Christian faith of the United Brethren, | 
which was published two years afterwards and became | 


As | 


the accepted declaration of the Moravian belief. 
compared with Zinzendorf's own writings, this book 
exhibits the finer balance and greater moderation of 
Spangenberg’s nature, while those offensive descrip- 
tions of the relation of the sinner to Christ in which 
the Moravians at first indulged are almost absent from 
it. In his last years Spangenberg devoted special at- 
tention to the education of the young, in 4 30 the 
Moravians have since been so successful. He died at 
Berthelsdorf, September 18, 1792. 
Idea Fidei Fratrum, Spangenberg wrote, besides 
other apologetic books, a Declaration iiber die zeither 
gegen uns ausgegangenen Beschuldigungen (Leipsic, 
1751), an Apologetische Schlussschrift (1752), Leben 
des Grafen Zinzendorf (1752-75) ; and his hymns are 
well known beyond the Moravian circle. 


See Risler, Leben Spangenbergs, Barby, 1794; K. F. Led- 
derhose, Das Leben Spangenbergs, Heidelberg, 1846; Frick, 
Beitrage zur Lebensgeschichte A. G. Spangenberg’s, Halle, 1884; 
Herzog-Plitt’s Realencyklopddie, s. v. “ Spangenberg.” 


SPARROW (A. 8S. Spearwa; Icel. Spérr; Old 
High Germ. Sparo), a word perhaps (like the equiy- 
alent Latin Passer) originally meaning almost any 
small bird, but gradually restricted in signification and 
nowadays in common English applied to only four 
kinds, which are further differentiated as Hedge- 
Sparrow, House-Sparrow, Tree-Sparrow, and Reed- 
Sparrow,—the last being a BUNTING (vol. iv. p. 470) 
—though when used without a prefix the second of 
these is usually intended. 


1. The HepGe-SparRow, called “ Dunnock” in many 
parts of Britain, the Accentor modularis of ornithologists, is 
the little brown-backed bird with an iron-gray head and 
neck that is to be seen in nearly every garden throughout 
the country, unobtrusively and yet tamely seeking its food, 
which consists almost wholly of insects, as it progresses 
over the ground in short jumps, each movement being 
accompanied by a slight jerk or shuffle of the wings. 
Though on the Continent it regularly migrates, it is one 
of the few soft-billed birds that reside throughout the year 
with us, and is one of the earliest breeders,—its well known 
greenish-blue eggs, laid in a warmly-built nest, being re- 
cognized by hundreds as among the surest signs of return- 
ing spring; but a second or even a third brood is produced 
later. The cock has a sweet but rather feeble song; and 
the species has long been accounted, though not with accu- 
racy, to be the most common dupe of the Cuckow. Several 
other Species are assigned to the genus Accentor ; but all, 
except the Japanese A. rubidus, which is the counterpart of 

the British Hedge-Sparrow, inhabit more or less rocky 
4 situations, and one, A. collaris or alpinus, is a denizen of the 

higher mountain ranges of Europe, though it has several 
times strayed to England. The taxonomic position of the 
genus is regarded by some systematists as doubtful; but to 
the present writer there seems no good reason for removing 
it from the group which contains the Thrushes and Warb- 
lers (Turdidx and Sylviide), to which it was long referred, 

2, The Houss-Sparrow, the Fringilla domestica of Lin- 
 neus and Passer domesticus of modern authors, is far too 
_ well known to need any description of its appearance or 
habits, being found, whether in country or town, more 
attached to human dwellings than any other wild bird; 
nay, more than that, one may safely assert that it is not 
i known to thrive anywhere far away from the habitations 

+ works of men, extending its range in such countries as 
Morthers Seandinavia and many parts of the Russian em- 
ire as new settlements are formed and land brought under 


cultivation. Thus questions arise as to whether it should | twe 
tus and Parnon, and built in part on the spurs of 


t be considered a parasite throughout the greater portion 
of the area it now occupies, and as to what may have been 
its native country. Moreover, of late years it has been in- 
erately introduced to several of the large towns of 
th America and to many of the British colonies, in 
y all of which, as had been foreseen by ornithologists, 
; multiplied to excess and has become an intolerable 
ce, being unrestrained by the natural checks which 
restrict its increase in Europe and Asia. Whether 
ed in the older seats of civilization the House-Sparrow 

decidedly injurious to the agriculturist aud horticul- 
: peng, been a matter of discussion, and no definite 
ta fair judge can accept has yet been reached. It 


In addition to the | 


is often enormous, but as yet the service frequently ren- 
dered by the destruction of insect-pests cannot be calcu- 
lated. Both friends and foes of the House-Sparrow write 
as violent partisans,! and the truth will not be known until 


| a series of experiments, conducted by scientifically-trained 


investigators, has been instituted, which, to the shame of 
numerous agricultural and horticultural societies, has not 
yet been done. It is quite likely that the result will be 
unfavorable to the House-Sparrow, from what has been said 
above as to its being so dependent on man for its subsist- 
ence; but, while the evil it does is so apparent,—for in- 
stance, the damage to ripening grain-crops,—the extent of 
the counter-balancing benefit is quite uncertain, and from 
the nature of the case is often overlooked, In the South 
of Europe the House-Sparrow is in some measure replaced 
by two allied species, P. hispaniolensis and P. italiw, whose 
habits are essentially identical with its own; and it is 
doubtful whether the Sparrow of India, P. indicus, is spe- 
cifically distinct; but Africa has several members of the 
genus which are decidedly so. 

3. The TREE-SPARROW, the Fringilla montana of Linneeus 
and Passer montanus of modern writers, in appearance much 
resembling the House-Sparrow, but easily distinguishable 
by its reddish-brown crown, the black patch on the sides of 
its neck, and its doubly-barred wings,” is a much more local 
species, in England generally frequenting the rows of 
pollard-willows that line so many rivers and canals, in the 
holes of which it breeds; but in some Eastern countries, 
and especially in China, it frequents houses, even in towns, 
and so fills the place of the House-Sparrow. Its geograph- 
ical distribution is extensive, and marked by some curious 
characters, among which may be mentioned that, being a 
great wanderer, it has effected settlements even in such 
remote islands as the Feroes and some of the Outer 
Hebrides. i 


That the genus Passer properly belongs to the Firin- 
gillidee is admitted by most ornithologists, yet there 
have been some who would refer it to the Weaver- 
birds, Ploceide, if they are to be accounted as forming 
a distinct Family,—a matter which is not at all clear. 
The American birds called ‘‘ Sparrows’’ have little in 
common with the members of the genus Passer, and 
probably belong rather to the family Lmberizide than 
to the Fringillide. (A. N.) 

SPARROWHAWK. See Hawk. 

SPARTA, after Athens, was the most powerful 
and important of the Greek states. Her fame rested 
mainly on her soldiers, her military discipline, her 
somewhat narrow patriotism, and her intense political 
conservatism; in general intellectual culture, in art 
and in everything connected with it, she was immeas- 
urably inferior to Athens, and even to some of the 
other Greek states, though there is evidence to show 
that a genius and a taste for sculpture and music were 
by no means wanting to her citizens. Her eminent 
men were almost all eminent as soldiers, and few of 
them had any pretensions to rank as able and enlight- 
ened statesmen. No such man as Themistocles or 
Pericles ever appeared in Sparta; she produced no 
great thinkers or philosophers; the typical Spartan, 
in short, was a brave and well-trained soldier, with a 
decided simplicity of character and strong religious 
seruples, amounting to what we must call superstition, 
which from time to time were a hindrance to prompt 
action and discredited the state in the public opinion 
of Greece. b 

Sparta was not so much a city as a cluster of open 
villages in a plain in the heart of Laconia (see vol. xi. 
plate I.), in the middle valley of the Eurotas, on the 
west bank of the river, between the ranges of Tayge- 


1 The most recent attacks upon it are contained in the various 
issues of the Report of Observations of Injurious Insects and Common 
Crop Pests, annually made by Miss Eleanor Ormerod, and in a 
little volume bearing the title of The House Sparrow, published 
in 1885, and consisting chiefly of three essays b rt. 
Gurney, Jr., Lieut.-Col. C. Russell, and Prof. Coues, but the last 
has only reference to the behavior of the bird in the United States 
of America, where, from the reason above assigned, its presence 
was SaDeire by almost all well informed persons to 
mental. : ‘ 

2 A more important difference is that the two sexes have almost 
the same plumage, while in the House-Sparrow they are unlike 
in this respect. ' 
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these mountains. _ Its situation was very picturesque : 
‘hollow, lovely Lacedzemon’’! is Homer’s descrip- 
tion. Taygetus on the west rises to its greatest 
height of nearly 8000 feet just above the city, with 
beret forests on its lower slopes, in which Spartans 
1unted the stag and the wild boar. Sparta seems 
to have been about six miles in circuit; it was not, 
like most Greek cities, near the coast,—Gythium, 
the chief port of Laconia, being 30 miles distant; nor 
was it built with anything like the compactness of an 
Athens or a Corinth. The houses for the most part 
stood in spacious gardens, an open-air life being alto- 
gether to the Spartan taste, and well suited to the 
pleasant genial climate of the valley. The olive still 
grows to great perfection in the neighborhood, and 
the silk is said to be of particularly fine quality. The 
mountain ranges round the city gave it a very strong 
defensive position, and for a long period Sparta was 
without walls or fortifications, trusting exclusively to the 
Sh bos of her citizens till she was seriously menaced 
yy the victorious Macedonians in the 4th century B.c. 
The city was never a very splendid one; the houses were 
lain and simple and there seem to have been no pub- 
ic buildings of striking magnificence. There was the 
so-called Bite House of Athene on a hill within a 
large enclosure, with plates of bronze which gave it its 
name, on which, among other mythological scenes, 
were represented the labors of Hercules and the ex- 
ploits of the great twin brethren, Castor and Pollux, 
who were specially honored at Sparta. There was the 
theatre, still to be traced in huge quadrangular blocks 
of stone, and there were porticos and colonnades, and 
the chapels and tombs of Spartan heroes, such as 
Lycurgus, Leonidas, Brasidas. Sparta delighted to 
honor her worthy citizens, and paid them divine honors 
after death. The site of the city has not been thor- 
oughly investigated, but it is a question whether 
much remains worth bringing to light. What has 
hitherto been discovered is poor and disappointing. 
Sparta’s greatness as a city, as Thucydides (i. 10) 
clearly implies, fell very far short of her political im- 
portance as a state.” 

Sparta’s history, passing over her share in the pre- 
historic Trojan War under her king Menelaus, the 
brother of Agamemnon, begins with the legislation of 
Lycurgus in the ninth century B.c. It was this, as 
has been explained in the article Lycuraus, which 
made Sparta what she was, a state whose aim it was 
rather to hold her own within the Peloponnesus than 
to launch out into doubtful enterprises far away from 
home. Sparta was not naturally aggressive or am- 
bitious; she was not easily roused to action even in 
great emergencies. She was safe amid her mountains 
from the perils to which other Greek cities were ex- 
pee It would seem that in early days Argos had 

een decidedly the first power in the Peloponnesus, 
Sparta being second to her by along interval. The 
relative position of the two states was reversed soon 
after the time of Lycurgus. The spirit and vigor 
which his discipline infused no doubt enabled Sparta, 
after two severe wars in the 8th and 7th centuries, to 
accomplish at last the complete conquest of Messene, 
the southwestern portion of the Peloponnesus, and so 
to become the undisputed mistress of at least two-fifths 
of the whole peninsula. By the year 600 B.c. Sparta 
was quite in the first rank of Greek states, and it 
was generally felt that she had a right to take the lead 
in Greek politics. In the sixth century she put down 
the tyrants, the heads of the democratic and popular 

arty, in several Greek cities, and drove, for a time at 
east, the reforming and innovating Clisthenes from 
Athens. Sparta was the steady foe of democracy and 
popular government. The Spartans were themselves 

1 Lacedemon was simply another name for Sparta, though 
sometimes it seems to stand for the surrounding district. 

2 For topographical details we must refer the reader to the 
elaborate works of the German scholar Curtius on the Pelopon- 


nesus and works based on them. Mure’s Greece and Leake’s 
Morea should be consulted. 


SPARTA. 


a small landowning aristocracy, in the midst of a com- 
yaratively numerous population, consisting of so-called 
ericeci (dwellers round about), the aboriginal in- 

habitants, in fact, of Laconia, and of Helots or serfs, 
taken toa great extent from the conquered Messenians. 
The government was highly centralized; it was wholly 
in the hands of the Spartans, the Periceci having no 
share in it, though many of them may have them- 
selves been landowners, or at any rate have held land 
under Spartan landlords, and been well-to-do and 
prosperous. The Helots were farm laborers bound to 
the soil, slaves in every sense of the word, anything 
like self-respect being studiously made impossible for 
them. Spartans could put down a popular rising or a 
slave insurrection with cold-blooded cruelty, and in a 
anic following on an earthquake of unusual violence 
in 464 there was a deliberately-planned massacre of a 
multitude of Helots for the safety of Sparta, carried 
out and executed by Spartans in person. <A calculating 
selfishness was a marked trait in Spartan character. 
Sparta seems always to have put her own interests be- 
fore those of Greece, though he claimed to be the lead- 
ing and representative Greek state. She was cautious 
and even timid, though the courage of her individual 
citizens in war was unsurpassed. Every Spartan was 
a hero on the battlefield, and a Spartan army was long 
assumed to be invincible. Sparta was not much of a 
colonizing state, but she could point to the famous city 
of Tarentum in Southern Italy as her offspring, and to 
Lyctus (/1., ii. 647; xvii. 611) in Crete, whence came 
warriors to the Trojan war. In 491, when Greece was 
threatened with invasion by Persia, we find Athens 
appealing to Sparta and urging a complaint against 
the Aiginetans as traitors to Greece for eee given 
earth and water, the symbols of submission, to the 
emissaries of the great king. In 480 a Spartan ad- 
miral commanded the Greek fleet off Artemisium 
against Xerxes, and in the following year a Spartan 
general, Pausanias, commanded the united forces of 
Greece in the famous battle of Platazza. All this im- 
plies a distinct recognition of Sparta as the head of 
Greece. The Persian War over, Athens under Cimon 
and Pericles developed extraordinary energy and took 
Sparta’s place. Sparta indeed seems to have retired 
upon her laurels, and it was not without reluctance 
and much urgent pressure that she embarked in the 
Peloponnesian War, which, after twenty-eight years 
of hard fighting, ended in the overthrow of the 
Athenian empire and the capture of Athens by Lysan- 
der in 405. Sparta contributed greatly to the final 
result by despatching an able officer, Gylippus, to the 
relief of Syracuse in 414, when the city was on the 
point of surrendering to the Athenian armament. It 
was the decisive success of Gylippus in Sicily which 
turned the scale against Athens. -The crushing blow 
of Agospotami in 405, which annihilated her fleet 
and left her defenceless, and the subsequent surrender 
of the city transferred the supremacy of Greece once 
more to Sparta,.but not for much more than thirty 
years. Sparta’s policy was ungenerous and short- 
sighted; it consisted in establishing little oligarchical 
factions under Spartan control in the Greek cities, and 
soon degenerated into a tyranny which became utterly 
odious. All Sparta’s worst qualities came out during 
this period : ‘‘autonomy,’’ which had been her wateli- 
word throughout the war against Athens, became a 
dead letter under her rule; and the freedom of city 
life, so dear to a Greek, was crushed out under her 
officials and commissioners, whom she thrust on a 
number of Greek cities. Still more did she disgust 
all the better men of Greece by concluding, after 
series of intrigues for her own selfish ends, a pee 
Persia in 387, known as the peace of Antaleid 
Spartan through whom it was negotiated. It 
dishonorable peace for ece, as its 
facilitate Persian intervention in ond 
make the king of Persia the arbiter of Gre 
and differences. Meanwhile Athens was 
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herself; the tables were soon turned on Sparta, and 
her maritime power collapsed before the united action 
of Athens and Persia. In the Peloponnesus Sparta 
was still supreme, but Thebes, she felt, might become 
a dangerous rival and must be humbled. She in- 


sisted that the townships of Boeotia must be ‘‘ autono- | 


mous’’ and Jan geste of Thebes, and so contrived 
to pick a quarrel with that state, which to Sparta’s 
cost had at that_time the famous Epaminondas, the 
greatest, perhaps, of Greek generals, among her lead- 
ing citizens. In 371 came Sparta’s crushing defeat at 
Leuctra, a blow from which she never really recovered, 
though her courage and military discipline long sur- 
vived it. But her prestige was gone. Epaminondas 
carried the war into the ear of Laconia and pene 
trated to Sparta itself. His victory at Mantinea in 
362 gave independence to Messene, and Sparta was 
now politically ignored by her old allies. 

From this time Sparta almost drops out of Greek 
history. She took no part in the struggle against 
Macedon; no Spartan soldier stood by the side of the 
Athenians and Thebans at Cheeronea. She seems to 
have sunk into political apathy; very possibly she 
may have had to concentrate all her remaining strength 
and energy in keeping down her Helots and the native 

opulation of Laconia. When Alexander was winning 

is victories in Asia, she intrigued feebly against Mace- 
don, and she would take no part in the congress of the 
Greek states at Corinth which declared Alexander 
‘* Leader of the Greeks.” 

She appears once again, but as not much more than 
the ghost of her former self, in the 3d century B.c., 
attempting vainly in 281 to unite Greece against the 
Macedonian Antigonus, and repulsing Pyrrhus from 
her walls in 272, Spartan women working at the city’s 
defence, and a few Spartan warriors driving back the 
formidable soldier-king. There was still the old spirit 
about her, but the number of her citizens is said to 
have dwindled down to 700, and in her last days, with 
a wealthy few in the midst of a poor and needy people, 
Sparta had shrunk into the narrowest and feeblest of 
oligarchies. In the latter half of the 3d century B.c., 
in the days of the Achzean league, a vigorous but un- 
suecessful attempt at internal reforms and restoration 

_ of the old discipline of Lycurgus was made by two of 
her kings, Cleomenes and Agis. She sank finally, we 
know not how, under the degrading dominion of a sort 
of robber chief, Nabis, who fastened his tyranny upon 
her by the support of emancipated slaves and mercen- 
aries of the lowest class. Her best citizens were put 
to death or banished, and she was debased into a re- 
fuge of pirates and robbers. Nabis and his vile gang 
were put down by Philopeemen in the name of the 
Achzean league,and Philopcemen completed his work by 
 razing the wallsof Sparta and abolishing her old insti- 
tutions. Rome simply looked on, knowing well that 
she was mistress of the situation, and let matters drag 


page of Greek history. es (W300) 
SPARTACUS, the leader of a formidable insurrec- 
tion of slaves against Rome in the Ist century B.c., 
was a Thracian by birth, and perhaps a descendant of 
e kings of Panticapzeum whose name he bore. He 
‘ed in the Roman army, but seems to have deserted, 
we are told that +he was taken prisoner and sold as 
we. Destined for the arena, he, with a band of 
fellow-gladiators, broke out of a training-school at 
apua and took refuge on Mount Vesuvius (73 B.c.). 
e he maintained himself as a captain of brigands, 
utenants being Crixus and (Znomaus, who like 
f had been gladiators. Their numbers soon 
| through the accession of runaway slaves and 
dos from the neighborhood. A hastily-collec- 
sree of 3000 men under Claudius endeavored to 
and starve out the rebels, but_the latter clam- 
own the precipices and put the Romans to flight. 
of wap and desperate men now joined the 
s, and when the praetor Publius Varinius took the 
Vor, XXII.—1121 


) till 146, when she captured Corinth, and closed the. 


385 


field against them he found them entrenched like a 
regular army on the plain. But they gave him the 
slip, and when he advanced to storm their lines he 
found them deserted. From Campania the rebels 
marched into Lucania, a country better suited for gue- 
rilla warfare. Here, in spite of the commands int ade 
treaties of Spartacus, the slaves committed excesses of 
lust and cruelty. Varinius followed him, but was de- 
feated in several engagements and narrowly escaped 
being taken prisoner. Spartacus, whose heart was 
‘“where his rude cottage by the Danube lay,’’ now 
endeavored to push northward. His object was to cross 
‘the Alps and allow the slaves, who were mostly Thra- 
cians, Germans, and Gauls, to disperse to their homes, 
| But intoxicated by success his wild followers refused to 
listen to him ; their thoughts were all of plunder, and 
their track was marked by the devastation of Italy. 
Vola, Nuceria, Thurii, Metapontum, were sacked with 
every circumstance of savage cruelty. In this serious 
position of affairs the senate despatched both consuls 
against the rebels (72B.c.). The German slaves under 
Crixus, who had separated from the rest, were defeated 
and cut in pieces at Mount Gargarus in Apulia by the 
preetor Arrius. But Spartacus overthrew both consuls, 
one after the other, and then pressed towards the Alps. 
Cassius, governor of Cisalpine Gaul, and the preetor 
Manlius flung themselves in his way at the head of 
20,000 men, but were trampled under foot. Freedom 
was within sight, but with fatal infatuation the slaves 
declined to abandon Italy. Spartacus led them against 
Rome, but their hearts seemed to have failed them, 
for the capital was not attacked. Spartacus then oc- 
cupied the port of Thurii and tried to procure supplies 
of iron and bronze, probably through the pirates. He 
also endeavored by means of the herds of horses cap- 
tured in southern Italy to form a body of cavalry. The 
conduct of the war against Spartacus, together with 
eight legions, was now committed to the praetor Mar- 
eus Crassus. He restored discipline by decimating 
the first troops that ran before the enemy. In the 
next battle Spartacus was worsted and retreated towards 
the straits of Messina, intending to cross into Sicily, 
where he would have been welcomed by fresh hordes 
of slaves; but the pirates who had agreed to trans- 
port his army proved faithless. Crassus endeavored 
to shut in the rebels: by carrying a ditch and rampart 
right across the peninsula, a distance of 32 miles. But 
ona wintry night Spartacus forced the lines and once 
more Italy lay at his feet. Disunion, however, was at 
work in the rebel camp. The Gauls and Germans had 


‘again drawn off from the main body. Crassus attacked 


and destroyed them. Spartacus was now fain to secure 
a retreat into the mountains of Petelia (near Stron- 
goli in Calabria), and succeeded in inflicting a reverse 
on the pursning army. But his men refused to retreat 
farther, and in a pitched battle which followed soon 
afterwards the rebel army was annihilated. Spartacus, 


sword in hand. A body of the rebels which had 
escaped from the field was met and cut in pieces by 
Pompey, who, with his usual knack of reaping where 
other men had sowed, claimed and received the ‘credit 
of having put an end to the war (71 B.c.). Six thou- 
sand slaves, who had not found a soldier’s death, were 
crucified along the high road from Capua to Rome. 


A history of the war against Spartacus has to be pieced 
together with much uncertainty from the vague, scrappy, 
and somewhat discrepant accounts of Plutarch (Crassus, 
8-11), Appian (Bell. Civ., i. 116-120), Florus (ii. 8 [iii 20]), 
Livy (2pit., xev., xevi., xevii.), and Sallust (fragments of 
the Histories). Sallust’s description seems to have been full 
and graphic, but unfortunately only a few fragments of i 
remain. ’ 


SPECIES. In logic the term ‘‘ species ”’ is applied 
to any group of individuals agrecing in some common 
attribute or attributes, and includ h 
groups in a higher category, that of ‘‘ genus,”’ which 
comprehends the fewer and more general attributes in 


who had stabbed his horse before the battle began, fell . 


~ 


along with other — 
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which all agree and ignores those in which they differ. 
The application of these terms in logic is thus purely 
relative; any genus, however large, ay be but a spe- 
eies of a still larger genus. Butin arranging the in- 
numerable objects of the natural sciences the naturalist 
finds it necessary to restrict the terms ‘‘ species’’ and 
“venus ’’ to the two lowest groupings and to distin- 
guish the higher aggregates by special terms, as ** fam- 
ily,” “‘order,’’ ‘‘class,’’ ete. Karly writers had but 
a loose conception of many different “ kinds” of ani- 
mals and plants, and spoke only of species and genus 
in their purely logical relations, with varying breadth 
of content. The term ‘‘species’’ was limited to its 
natural history usage in the end of the 17th century 
by John Ray. His conception of ** specific charac- 
ters’’ rested, not only on close and constant resem- 
blance in outward form, but also on the likeness of 
offspring to parent, a considerable measure of varia- 
bility being, however, recognized. Amongst subse- 
quent authors this conception of common descent or 
parentage became more and more prominent, while 
the progress of successful definition of species made 
the mits of their variability seem always narrower 
and of less importance ; and in this way the useful 
working conception of the tolerable definiteness of 
species reihats crystallized into the absolute dogma 
of their fixity. Then Linnzus in his Philosophia 
Botanica gave the aphorism ‘* species tot sunt diversze, 
quot diverse formz ab initio sunt create ’’ (we 
reckon just as many species as there were forms created 
at the beginning), which was generally accepted. Buf- 
fon’s obstinate rejection of the Linnzean classification 
was assuciated with a belief in the modifiability of 
species, and showed some foresight of the doctrine 
elaborated soon afterwards by LAMARCK (q.v.). 
general acceptance of this dogma. was, however, ef- 
tected by the influence of Cuvier; its overthrow dates 
only from the publication of Darwin’s Origin of Spe- 
cies (1859), of which the argument need not be here 
repeated. (See Evoturton, Morpnoroey.) The 
genealogical conception of species was thus established 
more firmly than ever, though cleared from its former 
associations ; in Haeckel’s phrase, the species is the 
whole succession of organisms which exhibit the same 
form in the same environment. The rash generaliza- 
tion, that distinct species are to be recognized by their 
incapacity for the production of fertile hybrids, was 
next overthrown, while closer study has cleared away 
the notion of the equal definiteness of all specific 
forms. We now know that, while many forms, like 
the pearly nautilus or the Venus’s fly-trap, do indeed 
exhibit the most perfect specific definiteness, the 
demarcation of equally definite species in other genera 
is rendered impossible by the existence of the most 
complete series of transitional forms, and the number 
of the species defined thus comes to depend simply on 
the personal equation of the systematist, on his predi- 
lection for ‘‘lumping’”’ or ‘‘splitting,”’ as the case 
may be. Thus, for example, the number of described 
German species of hawkweed (/Hieracium) has ranged 
from 300 for one author, through 106 for another and 
52 fora third, to less than 20 for a fourth. Similar 
instances of variable genera are afforded by the wil- 
lows and the brambles, and many other common forms. 
This wide variability, as might be expected, seems to 
be more prevalent among the lowest forms of life, and 
the classical example of the relativity and_ variability 
of species has been furnished by Haeckel’s beautiful 
monograph on the calcareous sponges (Monographie 
der Kalkschwiimme, Jena, 1872), in which he offers 
twelve distinct arrangements of the same set of forms 
from various points of view, among which the two 
most nearly conventional propose respectively 21 gen- 
era and 111 species and 39 genera and 289 species. 
All such variable forms are in fact species in the mak- 
ing, which become definite in proportion as certain 
varieties become especially adapted to their environ- 
ment, and become isolated by the dying out of the in- 
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SPECIFIC GRAVITY—SPECTACLES. 


termediate forms. With these limitations, however, 
the working usefulness of the morphological concep- 
tion of species remains undiminished. The want of 
any absolute standard of specific difference is largely 
made up by practical experience and common sense ; 
and the evolutionary systematists are less in danger 
than were their predecessors of either exaggerating or 
understating the importance of mere varieties. (See 
VARIATION. ) 

SPECIFIC GRAVITY. 
xli. p. 568 sq. 

SPECTACLES are flat glasses, prisms, spherical or 
cylindrical lenses, employed to detect and correct de- 
fects of the eyes. They are made usually of crown 
glass or rock crystal (“* pebbles’’), the latter being 
somewhat lighter and cooler to wear. They are 
mounted in the well-known rigid spectacle frame when 
for continuous use,—eye-glasses being preferable where 
they are worn intermittently, and hand-glasses or lorg- 
nettes where they are required to supplement tempo- 
rarily the spectacles usually worn, or where, as with 
extreme shortness of sight, no glass could be employed 
with comfort for any length of time. 

Preserves. —Preserves are used to conceal deformities 
or to protect the eyes in the many conditions where 
they cannot tolerate bright light, such as ulceration 
and inflammation of the cornea, certain diseases of the 
iris, ciliary body, choroid, and retina. They are made 
of bluish, ‘‘ smoked,” or almost black colored glass, 
and are of very various shapes, according to the 
amount of obscuration necessary. 

Prisms.—Prisms are of great value in cases of 
double vision due toa slight tendeney to squinting, 
caused by weakness or over-action of the muscular 
apparatus of the eyeball. Prisms deflect rays of light 
towards their bases. Hence, if a prism is placed in 
front of the eye with its base towards the nose, a ray 
of light falling upon it will be bent inwards, and seem 
to come from a point further out from the axis of 
vision. Conversely, if the base of the ers is turned 
towards the temple, the ray of light will seem to come 
from a point nearer the axis, and will induce the eye to 
turn inwards, to converge towards its fellow. In cases 
of myopia or short-sight owing to weakness of the in- 
ternal recti muscles, the eyes in looking at a near ob- 
ject, instead of converging, tend to turn outwards, 
and so double vision results. If a suitable prism is 
placed in front of the eyes the double vision may 
prevented. These prisms may be combined with con- 
cave lenses, which correct the myopia, or, since a con- 
cave lens inay be considered as composed of two prisms 
united at their apices, the same effect may be obtained 
by making the distance between the centres of the 
coneave lenses greaterthan that between the centres 
of the pupils. Again, to obviate the necessity for 
excessive convergence of the eyesso common in hyper- 
metropia, the centre of the pupil should be placed out- 
side the centre of the corrective convex lenses; these 
will then act as prisms with their bases inwards. Where, 
on the other hand, there is no tendency to squinting, 
care must be taken in selecting spectacles that the dis- 
tances between the centres of the glasses and the 
centres of the pupils are quite equal, otherwise squint- 
ing, or at any rate great fatigue, of the eyes may be 
induced. . 

Spherical Lenses.—Biconcave, biconvex, and con- 
cavo-convex (meniscus) lenses are employed in oph- 
thalmic practice in the treatment of errors of r 
tion. Until recently these spherical lenses were num- 
bered in terms of their fi length, the inch being 
used as the unit. Owing principally to differences in 
the length of the inch in various countries, this method 
had great inconveniences, and is now giving place to a 
universal system, in which the unit 1s the i 
power of a lens whose focal length is one m« 
unit is called a ‘‘ dioptric” (usually written * 
lens of twice its strength has a refractive f 
D, and a focal length of half a metre, and soon, 


See Hypromerer, vol. 


SPECTROSCOPY. 


Concave lenses are used in the treatment of myopia 
or short-sight. In this condition the eye is elongated 
from before backwards, so that the retina lies behind 
the principal focus. All objects, therefore, which lie 

yond a certain point (the conjugate focus of the 
dioptric system of the eye, the far point) are indis- 
tinctly seen ; rays from them have not the necessary 
divergence to be fucused in the retina, but may obtain 
it by the interposition of suitable concave lenses. Con- 


cave lenses should never be used for work within the | 


far point; but they may be used in all cases to im- 
prove distant vision, and in very short-sighted persons 
to remove the far point so as to enable fine work such 
as sewing or reading to be done at a convenient dis- 
tance. The weakest pair of concave lenses with which 
one can read clearly test types at a distance of 18 feet 
is the measure of the amount of myopia, and this fully 
correcting glass may be worn in the slighter forms of 
short-sight. In higher degrees, where full correction 
might increase the myopia by inducing a strain of the 
accommodation, somewhat weaker glasses should be 
used for near work. In the highest degrees the com- 
plete correction may be employed, but lorgnettes are 
generally preferred, as they can be removed when the 
ave become fatigued. It must be remembered that 
short-sight tends to increase during the early, especially 
the school, years of life, and that hygienic treatment, 
good light, good type, and avoidance of stooping are 
important for its prevention. 
onvex Lenses.—In hypermetropia the retina is in 
front of the principal focus of the eye. Hence in its 
condition of repose such an eye cannot distinctly see 
parallel rays from a distance and, still less, divergent 
rays from a near object. The defect may be overcome 
more or less completely by the use of the accommoda- 
tion. In the ali hter forms no inconvenience may 
result; but in higher degrees prolonged work is apt 
to give rise to aching and watering of the eyes, head- 
ache, inability to read or sew for any length of time, 
and even to double vision and internal strabismus. 
Such cases should be treated with convex lenses, which 
should be theoretically of such a strength as to fully 
correct the hypermetropia. Practically it is found 
that a certain amount of hypermetropia remains latent, 
owing to spasm of the accommodation, which relaxes 
only gradually. At first glasses may be given of such 
a strength as to relieve the troublesome symptoms ; 
and the strength may be gradually increased till the 
total hypermetropia is corrected. Young adults with 
__ slighter forms of hypermetropia need glasses only for 
near work; elderly people sheuld have one pair of 
weak glasses for distant and another stronger pair for 
near vision. These may be conveniently combined, as 
in Franklin glasses, where the upper half of the spec- 
tacle frame contains a weak lens, and the lower half, 
through which the eye looks when reading, a stronger 
one. 
Anisometropia.—lt is difficult to lay down rules for 
_ the treatment of cases where the refraction of the two 
eyes is unequal. If only one eye is used, its anomaly 
‘should be alone corrected; where both are used and 
nearly of equal strength, correction of each often gives 
laatistaotory results. 

_ Presbyopia.—Where distant vision remains unal- 
tered, but, owing to gradual failure of the accommo- 
ve apparatus of the eye, clear vision within 8 inches 
ecomes impossible, convex lenses should be used for 
reading of such a strength as to enable the eye to see 
arly about 8 inches distance. Presbyopia is arbi- 
ily said to commence at the age of forty, because 
it is then that the need of spectacles for reading is 

enerally felt ; but it appears later in myopia and earlier 

n hypermetropia. It advances with years, requiring 
n time to time spectacles of increasing strength. 

ndrical Lenses.—In astigmatism, owing to differ- 
ees in the refractive power of the various meridians 
: eye, great defect of sight, ig ots accom- 
ied by severe headache, occurs. is condition 
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|may be cured completely, or greatly improved. by the 
use of lenses whose surfaces are segments of cylinders, 
They may be used either alone or in combination with 
spherical lenses. The correction of astigmatism is in 
many cases a matter of considerable difficulty, but the 
results to vision almost always reward the trouble. 

Convex spectacles were invented towards the end of the 
13th century, perhaps by Roger Bacon. Concave glasses 
were introduced soon afterwards. Airy, the astronomer, 
about 1827, corrected his own astigmatism by means of a 
cylindrical lens. Periscopic glasses were introduced by Dr, 
W. H. Wollaston. (A. BR.) 

SPECTROSCOPY. The spectroscope is an instru- 
ment which separates luminous vibratious of different 
wave-lengths, as far as is necessary for the object in 
view. It consists of three parts,—the collimator, the 
prism or grating, and the telescope. The collimator 
carries the slit through which the light is admitted 
and a lens which converts the diverging pencil of light 
into a parallel pencil. The pencils carrying light of 
different wave-lengths are turned through different 
angles by the prism or grating, which is therefore the 
essential portion of the spectroscope. The telescope 
serves ae to give the necessary magnifying power, 
aud is dispensed with in small direct vision spectro- 
scopes. For a description of the different kinds of 
prism used, see Optics ; and for an explanation of the 
action of the grating, see UNpuLAToRY TnEoRY. The 
most important adjustment in the spectroscope is that 
of the collimator, Especially in instruments of large 
resolving power it is essential for good definition that 
the light should enter the prism or fall on the grating 
as a parallel pencil. For a method allowing an easy 
and accurate adjustment for each kind of ray, see an 
article in Phil. Mag., vol. vii. p. 95 (1879). 

Prisms are nearly always used in the position of 
minimum deviation, but, if the collimator is properly 
adjusted, this is by no means a necessary condition 
for good definition. Prisms as generally cut, with an 
isosceles base, give the greatest resolving power in the 
position of minimum deviation, but the loss in resolv- 
ing power is not great for a small displacement. The 
dispersion and magnifying power of a prism can be 
considerably altered by a change of its position, and a 
knowledge of this fact is of great value to an ex- 

erienced observer. The use of a prism in a position 

ifferent from that of minimum deviation is, however, 
a luxury which only those acquainted with the laws 
of optics can indulge in with safety. 

Lord Rayleigh has given the theory of the spectro- 
scope under Optics, and shown on what its resolving 
power depends. There is no connection between re- 
solving power and dispersion, any value of resolving 

ower being consistent with any value of dispersion. 

0 obtain large resolving power with small dispersion 
requires, however, the use of inconveniently large tele- 
scopes and prisms or gratings. It is easy, on the other | 


hand, to obtain small resolving power together with 
large dispersion. 

The following definitions would be found of general 
use if adopted. Resolving Power.—The unit resolving 
power of a spectroscope in any part of the spectrum is 
that resolving power which allows the separation of 
two lines differing by the thousandth part of their own 
wave-length or wave-number, —the wave-number being 
the number of waves in unit length, Purity.—The 
unit purity of a spectrum is that purity which allows 
the separation of two lines differing by the thousandth 
part of their own wave-length or wave-number. We 
speak of the resolving power of a spectroscope and of 
he purity of a spectrum. The resolving power is a 


constant for each spectroscope, and independent of the 
width of the slit. The purity of a spectrum, on the 
other hand, depends on the width of the slit, unless 
that width is small compared to a certain quantity 
presently to be mentioned. The resolving power of a 
spectroscope is numerically equal to the greatest purity 
of spectrum obtainable by it. 
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Adopting these definitions, we get from Lord Ray- 
leigh’s equations for the resolving power F of a grat- 
ing 


1000 R=mn, 


where n is the total number of lines used on the grat- 
ing and m the order of the spectrum. For a spectro- 
scope with simple prisms we get 
1000 R=- (b - )*4, 
6X 
where f, and f, are the greatest and smallest lengths 
of paths in the dispersive medium. If we put for the 
refractive index of the medium «.=A-+ B//? we may 
write 
1000 R = 2Bitz-t1)/\*. 


It will be seen that, while the resolving power of a 
spectroscope with grating depends only on the order 
of the spectrum and is independent of the wave- 
length for each order, the resolving power of a spec- 
troscope with prism will vary inversely as the third 
power of the wave-length 4, so that the resolving 
power will be about eight times as great in the violet 
as in the red (see Oprics). If compound prisms are 
used we must write 


1000 R = 2Bote — Bits)/A%, 


where fois the greatest effective length of path in one 
medium, f; in the other medium, B, and J, being the 
dispersive constants for the two media. 

The purity P of a spectrum is given by the equation 

ay 
appa” 
where d denotes the width of slit and » is the angle 
subtended by the collimator lens at the slit. If the 
slit is sufficiently narrowed, d may be made small 
compared to 2, and in that case the purity of the spec- 
trum is independent of the width of slit, and equal 
to the resolving power. If, on the other hand, a wide 
slit is used, so that d is large compared to A, the 
purity becomes inversely proportional to the width of 
slit. In actual work the slit 1s generally of such width 
that neither term in the denominator of the expres- 
sion for purity can be neglected. 

There is a necessary limit. to the resolving power 
of all optical instruments, depending on the fact that 
light consists of a series of groups of waves incapable 
piiparienns with each other. If it is true, as is 
generally believed, but without sufficient reason, that 

a retardation of 50,000 wave-lengths is sufficient to 
destroy the capability of interference—that is to say, 
that the groups consist on the average of approxi- 
mately 60,000 waves—the maximum purity obtainable 
in any spectroscope is 50. ‘The closest line resolved 
with a grating, as far as the present writer is aware, 
requires a resolving power of about 100. Professor 

* Piazzi Smyth has with prisms realized a purity of 50. 
It would seem, therefore, that the theoretical limit of 
purity has very nearly been reached, for, though the 
estimate of 50,000 waves to the group is in all proba- 
bility too small, there are other considerations which 
render it highly improbable that the total number of 
waves to the group should, for sunlight at any rate, 
be more than two or three times larger. The limit 
of possible purity will very likely depend on the tem- 
perature of the Inminous body. 

Almost the greatest practical difficulty which the 
spectroscopist has to contend with generally is the 
want of sufficient light. The following remarks apply 
to line spectra principally, but they hold also almost 
entirely for the spectra of fluted bands, which break 
up into lines under high resolving power. The maxi- 
mum illumination for any line is obtained when the 
angular width of the slit is equal to the angle sub- 
tended by one wave-length at a distance equal to the 
collimator aperture. In that case, dp~—=A, and the 
purity is half the resolving power. Hence, when light 
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is a consideration, we shall not, as a rule, realize more 
than half the resolving power of the spectroscope. 
If the visual impression depended only on the inten- 
sity of illumination, a further widening of the slit 
should not increase the visibility of a line. As a mat- 
ter of fact, spectroscopists generally work with slits 
wider than that which theoretically gives full illumi- 
nation. The explanation of the fact is physiological, 
visibility de sects on the apparent width of. the 
object. If different spectroscopes have their slits of 
such width that the apparent width of a line as seen 
by the eye is the same, and if the magnifying power 
is such that the pupil is just filled with light, the 
purity of the spectrum is directly proportional to the 
resolving power. We come to the conclusion, there- 
fore, that for both narrow and wide slits the efficiency 
of a spectroscope depends exclusively on its resolving 
power. It has been pointed out by Lord Rayleigh 
that, owing to the want of definition in the optical 
images on the retina when the full aperture of the 
pupil is used, the pencil must be contracted to athird 
or a quarter of its natural width, if full resolving 
power is to be obtained. This is aceompanied with a 
serious loss of light, which can be partly obviated by 
contracting the horizontal aperture only (the refract- 
ing edge being supposed vertical). There are two 
ways of doing this. One consists in the use of mag- 
nifying half prisms. But the loss of light by reflec- 
tion in simple half prisms more than counterbalances 
the advantage ; compound half prisms like those used 
by Christie may, however, be employed. We may 
also use prisms of three or four times the height of 
the effective horizontal aperture, with correspondingly 
large telescopes, and then by the eye-piece contract 
the beam until its vertical section fills the pupil. The 
latter plan, though theoretically best, involves more 
expensive apparatus, and prisms of very homogeneous 
material. 

The question of illumination is important also when 
photography is used for spectroscopic analysis. Fora 
given intensity of the source of light the intensity of 
the image on the sensitive film will be direetly propor- 
tional to the solid angle of the cone of light fied 
the last image, and will be independent of the arrange- 
ment of intermediate lenses. ence, lenses with as 
short a focus compared to aperture as is consistent 
with good definition should be used in the camera. 

The methods of recording and reducing spectro- 
scopic observations are described in all baa s and 
treatises on the subject, and may therefore be passed 
over here. 

A lens is often used to concentrate the light of the 
source on the slit. There is some loss of light due to 
reflection from the surface of the lens, but its position, 
aperture, and focal length do not affect the luminosity 
of the spectrum seen as long as the whole collimator 
is filled with light. : ‘ 

Bodies are rendered Juminous for spectroscopic in- 
vestigation either by being placed in the Bunsen flame 
or by the help of the electric current. 
A little difficulty may arise where the 
body is given in solution, and does 
not show its characteristic lines in the 
flame. Lecoq de Boisbaudran takes 
the spark from the surface of the solu- 
tion. The present writer has found 
the tube sketched in the accompany- 
ing figure a great improvement on 
those commonly used, if a sufficient 
quantity of the solution is at hand; 
otherwise, the method is too waste- 
ful. The current is brought into the 
solution by a platinum wir 
into a small glass tube; the 
wire reaches about to the le 
open end of the tube. A « 
thick-walled glass tubing is placed over: 
wire; the liquid rises in the capillary an 
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be taken as from a solid. The lines due to the glass 
are easily eliminated. Ifa small quantity of material 
only is available, the plan adopted by Bunsen and ex- 
tensively used by Hartley! seems the most successful, 
Pointed pieces of charcoal (Bunsen) or pieces of graph- 
ite pointed to a knife-edge (Hartley) are impregnated 
cath the liquid, and the spark is taken from them. 
Some substances, when introduced into a vacuum tube, 
especially near the negative pole, and under great 
metniecion, show a characteristic phosphorescence, 
Becquerel was the first to examine the spectra shown 
under these circumstances, and Crookes has lately used 
the same method with great success. 


Spectra of Metalloids, 


A good deal of discussion has taken place on the spectra 
of the metalloids, owing to the fact that they seem to be 
able to give different spectra under different circumstances. 
Spectra have occasionally been assigned to the elements 
which on further investigation were found to belong to some 
compound present. According to the general opinion of 
spectroscopists at present, different spectra of the same 
elements are always due to different allotropic conditions. 
If a complex molecule breaks up into simpler molecules the 
breaking up is always accompanied by a change of spectrum. 

Nitrogen.— a) The line spectrum appears whenever a 
strong spark (jar discharge) is taken in nitrogen gas. It is 
always present when metallic spectra are examined by the 
ordinary method of allowing the jar discharge to pass be- 
tween metallic poles. Hartley (Phil. Trans., 1884, part i.) 
has measured the ultra-violet lines of the air spectrum, but 
has not separated the oxygen from the nitrogen lines. (b) 
The band spectrum of the positive discharge, which is 
generally called the band spectrum of nitrogen, always ap- 

rs when the discharge is sufficiently reduced in intensity. 
he spectrum consists of two sets of bands of different ap- 
pearance, one in the less refrangible part and one in the 
} more refrangible part of the spectrum,—the two sets of bands 
) overlapping in the green. Hence some observers believe 
, the spectrum to be made up of two distinct spectra. Pliicker 
and Hittorf (Phil. Trans., 1865) give a colored drawing of 
this spectrum, which is one of the most beautiful that can 
be observed. The most complete drawing of it is given by 
Piazzi Smyth (Trans. Roy. Soc. Edin., vol. xxxii. part iii.), 
and there is also a good drawing by Hasselberg (Mém. Acad. 
Imp. de St. Pétersb., vol. xxxii.). (c) The glow which sur- 
rounds the negative electrode in an exhausted tube shows 
in many cases a spectrum which, as a rule, is not seen in 
any other part of the tube. The memoir of Hasselberg con- 
tains a drawing of it. The spectrum seen when a weak 
spark is taken in a current of ammonia is neither that of 
nitrogen nor that of hydrogen, but must be due to a com- 
pound of these gases. When the pressure of the gas is re- 
duced,a single band is seen having a wave-length from 5686 
to 5627 Xth metres (Nature, vi. p. 359). When a spark is 
taken from a liquid solution of ammoniaa more complicated 
spectrum appears (Lecoq de Boisbaudran), and, if ammonia 
and hydrogen are burnt together either in air or oxygen, a 
complicated spectrum is obtained the chemical origin of 
which has not been satisfactorily explained. Drawings of 
it are given by Dibbits (Pogg. Ann., exxii. p. 518) and by 
Hofmann (Pogg. Ann., exlvii. p. 95). The absorption spec- 
um of the red fumes of nitrogen tetroxide has often been 
upped ; the most perfect drawing is given by Dr. B. Has- 
erg (Mém Acad. Imp. de St. Pet, xxvi.). According to 
er (Pogg. Ann., clx. p. 177), three bands close to the solar 
Cc 


disappear when the vapor is heated. Recently Des- 
s has obtained in vacuum tubes some ultra-violet bands 
‘ich seem to be due to a compound of nitrogen and oxygen 
R., chap. i. p. 1256, 1885). ; 
n.—(a) The elementary line spectrum of oxygen is 
which appears at the highest temperature to which we 
bject oxygen, that is, whenever the jar and air break 
trodu into the electric circuit. It consists of a 
number of lines, especially in the more refrangible 
of the spectrum. (b) The compound line spectrum of 
ren i at lower temperatures than the first. It 
according to Piazzi Smyth, of six triplets and a 
of single lines. This spectrum corresponds to the 
ctrum of nitrogen. (c) The continuous spectrum 
appears at the lowest temperature at which oxygen 
us. The wide part of a Pliicker tube, for instance, 
pure oxygen generally shines with a faint yellow 
gives a continuous spectrum. Even at atmos- 


eae, Seni to Watts, Index of Spectra, for a list 
s of the different spectra. 
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pheric pressure this spectrum can be obtained by putting 
the contact breaker of the induction coil out of adjustment, 
so that the spark is weakened. (d) The spectrum of the 
negative glow was first accurately described by Willner, and 
is always seen in the glow surrounding the negative elec- 
trode in oxygen. It consists of five bands, three in the red 
and twoin the green. For further information respecting 
these spectra, see Schuster (Phil. Trans., clxx. p. 37, 1879) 
and Piazzi Smyth (Zrans. Roy. Soc. Edin., vol. xxxii. part 
iii.). According to Egoroff, the A and B lines of the solar 
spectrum are due to absorption by oxygen in our atmosphere, 
and some recent observations of Janssen seem to support this 
view. 

Carbon.—(a) The linespectrum appears when a very strong 
spark is sent through carbonic oxide or carbonic acid. The 
ultra-violet lines observed by Hartley when sparks are taken 
from graphite electrodes also belong probably to this spec- 
trum. (6) Considerable discussion has taken place as to the 
origin of the spectrum seen at the base of a candle or a gas 
flame. At first observations seemed to point to the fact that 
it was due to a hydrocarbon. It bas been ascertained, how- 
ever, that sparks taken in cyanogen gas, even when dried 
with all care, show the spectrum, and a flame of cyanogen 
and oxygen gives the same bands brilliantly. These facts 
have convinced the majority of observers that the spectrum 
is a true carbon spectrum. The best drawing is given by 
Piazzi Smyth, who ascribes the spectrum, however, to a 
hydrocarbon, The flame of eyanogen, which had already 
been examined by Faraday and Draper before the days of 
spectrum analysis, shows a series of bands in the red, reach- 
ing into the green. There is no doubt that they are due to 
a compound of nitrogen and oxygen. Another series of 
bands in the blue, violet, and ultra-violet have been also 
proved by Liveing and Dewar to be due to a compound of 
nitrogen and carbon. If the discharge is passed at low pres- 
sure through carbonic acid or carbonic oxide a spectrum is 
seen which seems to belong to carbonic oxide. A very beau- 
tiful and remarkable drawing of this spectrum, especially 
of its most brilliant band, has been published by Piazzi 
Smyth, 

Very little need be said of the remaining metalloids, as 
we do not possess a sufficiently careful examination of their 
spectra. Chlorine, bromine, and iodineshow bands of absorp- 
tion. If aspark is passed through the gases line spectra ap- 
pear. Sulphur volatilized in a vacuum tube may show either 
a line or a band spectrum under the influence of the electric 
discharge. The absorption through the vapor of sulphur is 
continuous at first on volatilization, but as the vapor is 
heated to 1000° the continuous spectrum gives way to a band 
spectrum. A spark through the vapor of phosphorus gives 
a line spectrum. We may obtain the spectra of fluorine, 
silicon, and boron by comparing the spectra given by sparks 
taken in atmospheres of fluoride of boron and fluoride of 
silicon. 


Spectra of Metals and their Compounds. 


Hydrogen.—If sparks are taken through hydrogen, four 
well-known lines appear in the visible region of the spee- 
trum. The remarkable series of ultra-violet lines photo- 
graphed by Dr. Huggins in the spectra of some stars which 
in their visible part show hydrogen chiefly has suggested the 
question whether the whole series is not due to that gas. 
This has now been proven to be the case by Cornu, who has 
recently examined the hydrogen spectrum with great care. 
In vacuum tubes filled with hydrogen a complicated spec- 
trum often appears which is so persistent that nearly all 
observers have ascribed it to hydrogen (though Salet had 
given reasons against that conclusion), According to Cornu, 
the purer the gas the feebler does this spectrum become, so 
that the above-mentioned line spectrum seems to be the only 
true hydrogen spectrum, A flame of hydrogen in air or 
oxygen shows a number of lines in the ultra-violet belong- 
ing apparently to an oxide of hydrogen (Liveing and - 
Dewar, Huggins). Aqueous vapor gives an absorption spec- 
trum principally in the yellow. 

Alkali Metals.—The metals of the alkali group are distin- 
guished by the fact that their salts give the true metal 
spectra when rendered luminous in the Bunsen burner; 
that is to say, their salts are decomposed and the radiation 
of their metallic base is sufficiently powerful to be visible 
at the temperature of the flame. Their spectra are not.so 
easily seen if sparks are taken from the liquid solution, 
but Lecogq de Boisbaudran has obtained fine spectra of sodium 
and potassium by taking the spark from a semi-fluid bead 
of the sulphates. The most complete description of the 
spectra of sodium and potassium seen when the metals are 
heated up in the voltaic are is given by Liveing and Dewar 
(Proc. Roy. Soc., xxix. p. 378, 1879), who have also mapped 
their ultra-violet lines (Phil. Trans., 1883, pt. i.). Abney 
has found a pair of infra-red lines belonging to sodium, 
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with wave-lengths 8187 and 8199 (Proc. Roy. Soc., xxxii. p. | 


443, 1881). Becquerel finds lines in the infra-red at 11,420. 
The vapor of sodium and potassium heated up in a tube is 


colored and shows aspectrui of fluted band ; but in the case | 


of sodium the yellow line is always present at the same time, 
It is probable that the band spectrum belongs to the vapor, 
containing two atoms in each molecule, and that ut higher 
temperatures the molecules are split up, the single atums 
showing the line spectra. 
wn additional absorption line (5510 for Na and 5730 for Ka) 
ut the temperature at which the fluted bands appear. Accord- 
ing to a suggestion of Liveing and Dewar, these lines may 
depend on the presence of hydrogen, which it is very diffi- 
cult to exclude, These experimenters have also described 
interesting but complicated absorption phenomena depend- 
ing on the simultaneous presence of two or more metals. 
Thus sodium and magnesium show a band in the green 


(\ = 5300), which does not appear when sodium alone or mag- | 


nesium alone is volatilized. Potassium and magnesium show 
similarly two lines in the red (Proc. Roy. Soc., xxvii. p. 350, 
1878). If aspark is taken from potassium in an atmosphere 
of carbonic oxide a band appears (5700) depending probably 
ona combination between the potassium and the carbonic 
oxide. Lockyer has observed certain curious phenomena 


at which the band spectrum of sodium changes into the 
line spectrum; these phenomena deserve a fuller investiga- 
tion. Lithium furnishes a good example of a change in the 
relative intensity of lines at different temperatures. At the 
temperature of the flame the red line is the most powerful, 
an orange line being also seen. Whenaspark is taken from 
a liquid solution the orange line is far the strongest, and a 


blue line is seen, which in its turn rapidly gains in inten- | 


sity as the temperature is raised. When the spark is taken 


from solutions of different strengths the more concentrated | 


solution shows a change in relative intensity of lines in the 
direction in which an inerease of temperature would act. 
Combination of the metals with transparent acids does not 
when in solution show any appreciable absorption in the 
visible part of the spectrum; but Soret has mapped their 
ultra-violet absorption. 

Metals of Alkaline Earths.—Calcium, strontium, and barium 
are distinguished by the fact that their volatile compounds 
give fine spectra in the Bunsen flame, The more stable 
salts, as the phosphates and silicates, give the reaction only 
feebly or not at all. When asalt like the chloride of barium 
is intreduced into the flame the spectrum is seen to change 
gradually ; the spectrum seen at first is different according 
as the chloride, bromide, or iodide is used, while the spec- 
trum which finally establishes itself is the same for the 
different salts of the same metal. Mitscherlich, who was the 
first to investigate carefully these phenomena ( Pogg. Ann., 
cxxi. p. 459, 1864), ascribes the spectra seen at first to the 
compound placed in the flame, while gradually the oxide 
spectrum gets the upper hand, Thisexplanation has always 
been accepted, and receives support from the fact that the 
bromide spectrum is strengthened by introducing bromine 
vapor into the flame, and the other compound spectra can 
be similarly strengthened by introducing*suitable vapors. 

here is an observation, however, made by Professors 
Liveing and Dewar which in one case is not compatible 
with Mitscherlich’s explanation. “A mixture of barium 
carbonate, aluminium filings, and lamp-black heated in a 


porcelain tube gave two absorption lines in the green, cor- | 


responding in position to bright lines seen when sparks are 
taken from a solution of barium chloride, at wave-lengths 


5242 and 5136 marked a and gp by Lecoqg de Boisbaudran.” ! 


These two lines, or rather bands, are the brightest in the 
spectrum commonly ascribed to barium chloride. In addi- 
tion to the compound spectra the brightest of the metallic 
lines seen at a low temperature appear in the flame. The 
metallic line is in the violet with calcium, in the blue with 
strontium, and in the green with barium. Sparks taken 
from a solution of the metallic salts show the compound 
spectra well, and in addition more of the true metallic lines 
than the flame. The best drawings of the compound spectra 
are those given in Lecoqg de Boishaudran’s Atlas ; but meas- 
urements with higher resolving powers are much wanted. 
When the salts are introduced into the voltaic are numerous 
motallie lines appear which have been mapped hy Thalén. 
Liveing and Dewar have investigated those lines which 
can be reversed and have also mapped the ultra-violet 
spectra. Captain Abney has mapped a pair of infra-red 
lines belonging to calcium between 8500 and 8600, and, ac- 
cording to Beequerel, with the help of a phosphorescent 
screen bands or lines appear of still lower refrangibility 
(8830 to 8880). “Lockyer | Phil. Trans., clxiii. p. 253, 1873, 
and elxiv. p. 805, 1874 has measured and mapped as regards 
their length the lines of these as well as of many of the 
other metals. 


Both potassium and sodium show | 


‘sium poles in an atmosphere containing hydrogen. 
| description of the peculiarities of the flame, are, and spark 


| apart as those of the zine triplets. 
(Proce. Roy. Soc., xxii. p. 378) taking place at the temperature | 
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Metals of Magnesium Group.—Beryllium presents ey ras 
tively simple spectroscopic phenomena, as far as it has hith- 
erto been investigated. Two green lines were mapped by 
Thalén and five in the ultra-violet by Hartley (Jour. Chem, 
Soc., June, 1883). The spectrum of magnesium is well 
known from its green triplet; but the vibrations of the 
metal seem very sensitive to a change of conditions. Full 
details are given by Liveing and Dewar in Proe. Roy. Soc., 
xxxii, p. 189, These authors have found that some of the 
bands seen occasionally, when magnesium wire is burned 
in air, are due to a compound of magnesium and hydrogen. 
The spectrum appears when sparks are taken from cl 

or a 


spectrum, the reader is referred to the original paper. 


‘The ultra-violet spectrum, which contains several repe- 


titions of the green triplet, has also been mapped and 
measured by Hartley and Adeney (Phil. Trans., c1xxv., 1874, 
pt.i.). The spectra of zinc and cadmium are obtained 


| either by sparks from liquid solution or by the spark, with 


Leyden jar, from the metal poles. The ultra-violet spectra 
show for both elements a remarkable series of triplets, the 
lines of the cadmium triplet being about three times as far 
The least refrangible of 
the series is in the blue with wave-lengths 5085.1, 4799.1, 
4677.0 for cadmium, and 4809.7, 4721.4, 4679.5 for zine. 

Lead Group.—The spectrum of lead is best obtained by 
taking the spark from the metallic poles. Care must be 
taken, however, to renew the surface frequently, otherwise 
the oxide spectrum will gradually make its appearance, 
The oxide itself shows its spectrum, according to Lecog de 
Boisbaudran, in the Bunsen burner. The salts of thallium 
show the principal metal line at the temperature of the 
flame. The spark spectrum is more complicated. The ultra- 
violet spectra of both lead and thallium have been mapped. 

Copper Group.—The spectra of the metals belonging to 
this group are easily obtained in the ordinary way. When 


, copper chloride is introduced into the Bunsen flame a fine 


spectrum of bands is seen. It is the same spectrum which 
is found when common salt is thrown upon white hot coals. 
This reaction for copper chloride is very sensitive, but it has 
never been satisfactorily decided whether the presence of 
copper is really necessary for its production or whether the 
spectrum belongs to a peculiar condition of chlorine mapor. 
Silver when first volatilized gives a green vapor, which at 
a low temperature shows continuous absorption, but at a 
higher temperature a spectrum of fluted bands (Lockyer). 
Mereury shows its lines with great brillianey if introduced 
and heated in a vacuum tube. Some of the lines widen 
easily, and at higher pressures a continuous spectrum com- 
pletely covers the background. The copper salts in aqueous 
solution absorb principally-the red end of the spectrum, the 
green salts also the violet end. The glass, colored green 
with oxide of copper, transmits through sufficient thick- 
ness exclusively the yellow and green rays between D and 
E(H. W Vogel). 

Cerium Group.—Yitrium gives a good spark spectrum from 
the solution of the chloride; the salts show no absorption 
bands. Crookes has found, however, that a certain sub- 
stance yields brilliant phosphorescent bands under the in- 
fluence of the negative pole in a vacuum tube. These bands 
he has, after a lengthy investigation put down to yttrium 
compounds, and explained the changes they undergo in 
different compounds and the sensitiveness of the reaction. 
Lecog de Boisbaudran, who obtains the same spectram by 
taking a spark (without Leyden jar) from solutions, making 
the solution the positive pole, has expressed an opinion that 
the bands are not due to yttrium but to twosubstances pro- 
visionally called by him Za and Zs. He has also under 
certain conditions seen a higher temperature spectrum, 
which he ascribes to Zy, leaving it undecided whether Zy 
is a new substance or identical with Za (Phil. Trans., 1883, 
p. 891, and CG. R., ci. p. 552, cii. p. 153).—Lanthanum is easily 
recognized by a strong spark spectrum.—Cerium, like yttrium 
and lanthanum, has no peculiar absorption spectrum when 
in combination and solution ; although the salts are strongly 
colored yellow, its line spectrum has characteristic lines in 
the blue.—Didymium is characterized 5; pieally by 
the fine absorption spectra of its salts. Different salts show 
slightly different spectra, but they can be recognized at first 
sight as didymiumi spectra. The erystals of didymium salts 
show remarkable differences in the absorption spectra & 
cording to the direction in which the ray trav e 
crystal. Light reflected from the powdered salts sh 
characteristic spectrum. According to Auer 
(Monatsschr. f. Chemie, vi. p. 477), didymium has live 
its name didvpot, “twins,” for by fractional erystall) 
has found it to bean intimate mixture of two sub: 
of them giving half the absorption spectrum and 
emission spectrum of didymium.—Terbium has: 


“- 
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istic line spectrum when the spark is taken from a solution 
of the salts.—The salts of erbium give a characteristic ab- 
sorption spectrum, but till recently the drawings of it con- 
tained also absorption bands due to thulium and holmium. 


The spectrum of erbium, as previously mapped by Thalén, | 


belongs almost exclusively to ytterbium; but he has re- 
cently mapped the lines belonging to what is now known 
as erbium (C.R., xci. p. 326). 
Bunsen burner show a spectrum of bright bands without 


apparent volatilization.— Yiterbium, discovered by Marignac | 


(atomic weight 17.3, Nilson), gives an absorption band in the 


ultra-violet. Its luminous spectrum is rich in lines (Thalén, | 


C.R., xci. p. 326).—Samarium, also discovered by Marignac 
and called by him originally Ys, gives absorption bands in 
the visible part and in the ultra-violet (Soret, C.R., xe. p. 
212). It frequently oceurs with didymium, and most of the 
maps of the didymium spectrum contain the samarium bands. 
When precipitated with another metal it showsa brilliant 
phosphorescent spectrum (Crookes), which, however, is 
slightly different according to the metal. The peculiar 
yttrium spectrum is very weak even when it is mixed in con- 
siderable quantities with samarium. But when the quantity 
of yttrium is increased to about 60 per cent. a very rapid 


change takes place, and afterwards it is the samarium spec- | 


trum which is very weak. A band in the orange peculiar to 
the mixture, weak in pure samarium and absent in yttrium, 
is strongest in a mixture containing about 80 per cent. of sa- 
marium and 20 per cent of yttrium.— Holmium, identified as 
a separate element by Soret (C. R., xci. p. 378), has absorp- 


tion bands in the visible part of the spectrum (6405, 5363, 4855 | 


on Lecoq’s map of chloride of erbium), and also a strongly 
marked ultra-violet absorption spectrum.— Thulium, likewise 
first recognized by Soret, is band 6840 on Lecoq’s drawing 
of chloride of erbium, and also possesses a band at 4645. 
Thalén has measured the bright line spectrum (C. R., xci. p. 
376, 1880).—Scandium is characterized by a bright line spec- 
trum (Thalén, C.R., xci. p. 48, 1880).—Gadolinium (Marignac’s 
Ya) has a weak absorption spectrum in the ultra-violet and 
a characteristic phosphorescent spectrum (Proc. Roy. Soc., 
February, 1886); but the latest researches of Crookes have ren- 
dered it probable that it is a mixture of several new elements 
(Proc. Roy. Soc., 10th June, 1886).—The mosandrium of Law- 
rence Smith seems a mixture of gadolinium and terbium. 
The philippium of De la Fontaine was a mixture of yttrium 
and terbium; and the latest decipium of the same chemist 
is probably holmium. 

Aluminium Group.—The spectra of the metals belonging 


_ to this group can be obtained in the ordinary way by means | 


_ of the electric spark. The chloride of indium shows the 
_ two strongest metallic lines, one in the indigo and one in 
the violet, when, introduced into the Bunsen flame. Ac- 
cording to Claydon and Heycock, a number of other lines 

r when the spark is taken from the metal electrodes. 


_ aira band spectrum is often seen belonging apparently to 
the oxide, for it disappears when the spark is taken in hy- 

5 . Gallium, another metal belonging to this group, 
was discovered by means of its spectroscopic reaction. 
_ The chloride shows two violet lines feebly in the Bunsen 
but strongly if a spark is taken from the liquid solu- 


have been photographed by Hartley and Adeney, as well as 
by Liveing and Dewar. Some of the lines had been pre- 
viously mapped by Cornu, whose researches extend furthest 


lines more refrangible than those of any other metal, and 
he wave-lengths of their lines as measured by Cornu are 
* one double line 1934, 1929, and for another 1860, 1852. 
Metals of the Iron Group.—The spectroscopic phenomena 
this group are somewhat complicated. The line spectra 
be obtained either by taking sparks from the metal or 
the solution of a salt, and also by placing the metal in 
yoltaic are. The lines are very numerous and very 
to alter in relative intensity under different circum- 
s. The great difference shown, for instance, between 
¢ and spark spectra of iron in the ultra-violet region 
m in the map by Liveing and Dewar in Phil. Trans., 
35, pt. i. The visible part has also been investigated by 
ne authors and by Lockyer, and much information 
ded to the knowledge previously obtained 
v a gstrom, and Thalén. That part of the 
spectrum lying between a wave-length of 4071 and 
been mapped by Cornu; Liveing and Dewar’s ob- 
ms refer chiefly to the more refrangible region. 
ng the very important part which the iron spec- 
rs in solar observations, a full investigation of its 


great value. If observations with the method 
by Lecoy de Boisbaudran were repeated with 
esolving powers they would add much to our knowl- 


z 


Erbium salts heated in the | 


a weak spark is taken from aluminium electrodes in | 


tion. The ultra-violet lines of indium and of aluminium | 


into the ultra-violet. According to Stokes, aluminium shows | 


a variation of temperature would at the present | p 
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/edge. Some of the manganese salts, such as the chloride or 
carbonate, seem to be the only salts belonging to this group 
which show a characteristic spectrum when heated in the 

| Bunsen burner or the oxyhydrogen flame. The spectrum 

observed in these cases is, according to Watts, the charac- 
| teristic spectrum of the Bessemer flame, which disappears 
| at the right moment for stopping the blast; it is probably 
due to an oxide of manganese. When a spark spectrum is 
taken from a solution of the chloride the same spectrum is 
seen, but the relative intensity of the lines depends on the 
| length and the strength of the spark. The green-colored 
manganates show a continuous absorption at the two ends 
of the spectrum, transmitting in concentrated solutions 
| almost exclusively the green part of the spectrum. The 
absorption bands of permanganate of potassium are well 
known and seem to be due to the permanganic acid, as they 
appear also with other permanganates. The green salts of 
nickel show a continuous absorption at the two ends of the 
spectrum, The cobalt salts show well-defined absorption 
bands, Their careful investigation by Dr. W. J. Russell 

deserves special notice (Proc, Roy. Soc., xxxii. p. 258, 1881), 

Metals of Chromium Group.—The metallic spectra of this 
group have been measured principally by Thalén in the 
usual way. Lockyer and Roberts have obtained a chan- 
nelled spectrum of chromium by absorption. As regards 
the spectra of compounds of chromium, the absorption of 
the vapor of chloro-chromic anhydride has been measured 
by Emerson and Reynolds (Phil. Mag., xlii. p. 41, 1871), and 
consists of a series of regularly distributed bands. The 
chromium salts all possess a decided color and show inter- 
esting absorption phenomena. The chromates absorb the 
violet and blue completely, also the extreme red, and trans- 
mit only the orange, yellow, and in dilute solutions part of 
the green. The most complete investigation of the salts in 
which chromium plays the part of a base is due to Erhard 
in a dissertation published at Freiburg. Potassium chrom- 
alum, ammonia chrom-alum, sulphate of chromium, when 
in solution, give an identical absorption for the same amount 
of chromium. The extreme red is freely transmitted by 
the violet solution, but the absorption grows rapidly towards 
the yellow. An indistinct absorption band (A=6790 to \= 

6740) is seen when the layer is thick or the solution con- 

centrated. The strongest absorption takes place for a wave- 

length of 5800. The green is transmitted again more freely, 
the minimum absorption taking place for a wave-length 

4880; the absorption then grows rapidly towards the violet. 

When the solutions are heated the color changes to green, 

the absorption is increased throughout the spectrum, except 

in the green, where it remains nearly unchanged, and the 

minimum of absorption shifts to a wave-length of 5090. 

The solution, which remains green on cooling, has, when 

compared with its original state, an increased absorption in 

the red and blue and aslightly diminished absorption in the 
green. When light issent through plates cut out of crystals 
of potassium chrom-alum, or ammonia chrom-alum, three 
absorption bands (6860, 6700, 6620) areseen in the red. The 
| green and blue show the same absorption as the solution. The 
chloride in solution gives the same absorption as the chrom- 
alums,—transmitting, however, slightly more light for the 
same quantity of chromium. The hot solution also shows 
the same changes, but with this difference that color and ab- 
| sorption phenomena are almost entirely recovered on cool- 
jing. The nitrate (solution of chromic hydroxide in nitri¢ 

‘acid) agrees with chrom-alum, but transmits more light. 

| Red crystals of potassic chromic oxalate only transmit the 

'red with an absorption band slightly less refrangible than 

B (\ = 6867). The blue salt has the absorption band at a 

wave-length of 7040 and transmits part of the light in the 

green and blue. The solutions of the salts show the same 
absorption as the crystals, with the position of the absorp- 
tion band apparently unchanged. The warm solutions ab- 
sorb more than the cold ones. The oxalate of chromium 
gives an absorption band of 6910 to 6860 and transmits the 
green and blue more freely than the double salt. The tar- 
trate only shows the absorption band in the red very weakly 
and absorbs more red than the previously mentioned solu- 
tions. The acetate transmits more yellow than the other 
salts and has some broad absorption bands near a wave- 
length of 7170. When the solution is heated it becomes 
green, absorbing the red more than when cold, but leaving 
the green and blue absorption unchanged. The absorption 
phenomena shown by uranium salts are more complicated 
than those of the chromium salts, but they are at the same 
time more characteristic, as the spectra are more definitely 
broken up into bands. According to Vogel, the uranic and 
uranous salts behave differently ( Praktische Spectral-Analyse, 

. 247), but a more careful investigation is desirable. — 
finds that a mixture of zirconium and uranium dissolved — 

in a borax bead shows characteristic bands, which are 
| visible neither with uranium nor with zirconium alone. 
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There is little to be said as regards the remaining groups 
of metals (tin, antimony, gold). 
tained by taking the spark from metallic electrodes or by 
volatilization in the voltaic are. 


Influence of Temperature and Pressure on Spectra of Gases. 


If the spectrum of an element is examined under differ- 
ent conditions of temperature or pressure, it is often found 
to differ considerably. The change may be small—that is 
to say, the lines or bands may only show a different distri- 
bution of relative intensity—or it may be so large that no 
relationship at all can be discovered between the spectra. 
It has been pointed out by Kirchhoff that a change in the 
thickness of the luminous layer may produce a change in 
the appearance of the spectrum, and Z6llner and Willner 
have endeavored to explain in this way a number of im- 
portant variations of spectra. But their explanation does 
not stand the test of close examination. The thickness of 
layer cannot be neglected in the discussion of solar and 
stellar spectra, or in the comparison of absorption spectra 
of liquids; but none of the phenomena which we shall no- 
tice here are affected by it. 

Widening of Lines.—The lines of a spectrum are found to 
widen under certain conditions, and, although probably all 
spectra are subject to this change, some are much more af- 
fected by it than others. The lines of hydrogen and sodium, 
for instance, widen so easily that it is sometimes difficult to 
obtain them quite sharp. When asystem of lines widens 
it is generally found that the most refrangible lines widen 
most easily. A line may expand equally towards both sides 
or chiefly towards one side ; in the latter case the expansion 
- towards the less refrangible side preponderates pretty 
nearly in every case. It is the almost unanimous opinion 
of spectroscopists that the widening is produced by an in- 
crease of pressure. If sparks are passed through gases, the 
lines are always broader at high than at low pressures, 
and the metallic lines are also broader when a spark 
is taken from them at higher pressure. Without alter- 
ing the pressure, we may often produce a widening 
of lines by an increase in the intensity of the dis- 
charge, but here the pressure is indirectly increased by 
the rise of temperature. According to the molecular theory 
of gases, the following explanation might be given for the 
widening of lines. As long as a molecule vibrates by itself 
uninfluenced by any other molecule, its vibrations will take 
place in regular periods. The lines of its spectrum will 
consequently be sharp. But, if the molecule is placed in 
proximity with others, its vibrations will be disturbed by 
oceasional encounters. During each encounter forces may 
be supposed to act between the molecules, and these forces 
will affect the regularity of the vibration. The question 
arises, whether for a given temperature and pressure a line 
may be of different width according as the molecule is 
placed in an atmosphere of similar or dissimilar molecules. 
Such a difference exists in all probability. If gases are 
mixed in different proportions, the lines are sharper 
when an element is present in small quantities, although 
the total pressure may be the same. There is one cause 
which limits the sharpness of the spectroscopic lines: the 
molecules of a gas have a translatory motion. Those mole- 
ecules which are moving towards us will send us light 
which is slightly more refrangible than those which move 
away from us; hence each line ought to appear as a band. 
In reality the width of lines generally is greater than that 
due to this cause 

Spectra of Different Orders.—Spectra may. be classified ac- 
cording to their general appearance. The different classes 
have been called orders by Pliicker and Hittorf. At the 
highest temperature we always obtain spectra of lines which 
need no further description. At a lower temperature we 
often get spectra of channelled spaces or fluted bands. When 
seen in spectroscopes of small resolving power these seem 
made of bands which have a sharp boundary on one side 
and gradually fade away on the other. With the help of 
more perfect instruments it is found that each band is made 
up of a number of lines which lie closer and closer together 
as the sharp edge is approached. Occasionally the bands 
do not present a sharp edge at all, but are made up of a 
number of lines of equal intensity at nearly equal distances 
from each other. Continuous spectra, which need not neces- 
sarily extend through the whole range of the spectrum, 
form a third order, and appear generally at a lower tem- 
perature than either band or line spectrum, One and the 
same element may at different temperatures possess spectra 
of different orders. A discussion has naturally arisen as to 
the cause of these remarkable changes of spectra, and it is 
generally believed that they are due to differences of 
molecular structure. Thus sulphur vapor when volatilized 
shows by absorption a continuous spectrum until its tem- 


Their spectra are best ob- | 
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| perature is raised to 1000°, when the continuous spectrum 


gives way to a spectrum of bands. We know that the 
molecule of sulphur is decomposed as the temperature is 
raised, and we are thus justified in saying that the band 
spectrum belongs to the molecule containing two atoms, 
while the continuous spectrum belongs to the more com- 
plex molecule which first appears on volatilization. When 
a strong electric spark is passed through the vapor of sul- 
phur a bright line spectrum is seen, and this is believed to 
be due to a further splitting up of the molecule into single 
atoms. 

Long and Short Lines.—If the spectrum of a metal is taken 
by passing the spark between two poles in air the pressure 
of which is made to vary, the relative intensity of some of 
the lines is often seen to change. Similar variations take 
place if the intensity of the discharge is altered, as, for in- 
stance, by interposing or taking outa Leyden jar. Itisa 
matter of importance to be able to use a method which in 
the great majority of cases will give at once a sure indica- 
tion how each line will behave under different cireum- 
stances. This method we now proceed to describe. It has 
often been remarked, even by the earliest observers, that 
the metallic lines when seen in a spectroscope do not always 
stretch across the field of view, but are sometimes confined 
to the neighborhood of the metallic poles. Some observa- 
tions which Lockyer made jointly with Professor Frank- 
land led him to conclude that the distance which each 
metallic line stretched away from the pole could give some 
clue to the behavior of that line in the san. In 1872 Lock- 
yer worked out his idea. An image of the spark was formed 
on the slit of the spectroscope, so that the spectrum of each 
section of the spark could beexamined. Someof the metallic 
lines were then seen to be confined altogether to the neigh- 
borhood of the poles, while others stretched nearly across 
the whole field. The relative length of all the lines was 
estimated. Tables and maps are added to the memoir. 
The longest lines (that is, those which stretch away farthest 
from the pole) are by no meaus always the strongest; and 
there are many instances where a faint line is seen to 
stretch nearly across the whole field of view, while a strong 
line may be confined to the neighborhood of the pole, or is 
reduced sometimes to a brilliant point only. We give a few 
conspicuous examples of lines which are long and weak or 
short and strong. In lithium the blue line (4602.7) is bril- 
liant but shott. In lead 4062.5, one of the longest lines, is 
faint and according to Lockyer difficult to observe. In tin 
5630.0 is the longest line, but it is faint, while the stronger 
lines near it (5588.5 and 5562.5) are shorter. The zine lines 
4923.8, 4911.2, 4809.7, 4721.4, 4679.5 are given by Thalén as 
of equal intensity, but the three most refrangible ones are 
longer. On reduction of pressure Lockyerdfound that some 
of the shorter lines rapidly decreased in length, while the 
longer lines remained visible and were sometimes hardly 
affected. When the spark was taken from a metallic salt 
instead of from the metal the short lines could not be seen, 
but only the long lines remained. An alloy behaves in the 
same manner as a compound, and by gradually reducing 
one constituent of an alloy we may gradually reduce the 
number of lines, which disappear in the inverse order of 
their length. Subsequent work has shown that the longest 
lines are also generally those which are most persistent on 
reduction of temperature, so that in the voltaic are the 
longest lines seen in the spark are absent. In order to ex- 
plain these facts it seems necessary in the first place to 
assume that the short lines are lines coming out at a high 
temperature only; but this explanation is not sufficient. 
Why should a mixture of different elements only show the 
longest lines of that constituent which is present in small 
quantities? In the case of chemical combinations we might 
assume that, the spark having to do the work of decomposi- 
tion, the temperature of the metal is lowered, and that 
therefore the short lines are absent. But this cannot be if 
a chemical compound is replaced by a mechanical mixture. 
All these facts would be explained, however, if we assume 
that the spectrum of a molecule that is excited by molecules 
of another kind consists of those lines chiefly which a 
molecule of the same kind is already capable of bringing out 
at a lower temperature. It would follow from this that the 
effects of dilution are the same as those of a reduction of 
temperature,—which is the case. 

Other Changes in Relative Intensity of Lines, -Bashdaivthes 
changes we have noticed, there are others which have not 
been brought under any rule as yet. Lines ks a 
times at a low temperature which behave differen fr 
the proper low-temperature lines. These require f 
investigation. They may, in some cases at least, be due | 
some compound of the metal with other elements present. 
We give some examples: If a spark is taken from leac 


1 Phil. Trans., clxiii. p. 258 (1878). 
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without the condenser the line 5005 appears, and Huggins 
has found it to be sensibly coincident with the chief line 
of the nebule. It is given as a strong line by Lecoq de 
Boisbaudran, who used feeble sparks, and in many cases it 
seems to behave as a low-temperature line; it ought to be 
a long line therefore, but it is in reality short. In line 6100 
of tin, Salet noticed that when a hydrogen flame contains a 
compound of tin an orange line appears, which is apparently 
coincident with the orange line of lithium. ‘This line 
does not figure on any of the maps of the tin spectrum. 
Lockyer found that zine, volatilized in an iron tube, showed 
by absorption a green line. It is very likely the line 5184 
seen by Lecog de Boisbaudran in sparks taken from solu- 
tion of zinc salts. In the absorption spectra of sodium and 
otassium lines appear in the green which were shown by 
iveing and Dewar not to be coincident with any known 
line of these metals. It was suggested by them that they 
are due to hydrogen compounds. The wave-length of the 
sodium line is 5510 and that of the potassium line 5730. 
Lecoq de Boisbaudran mentions that an increase of tem- 
perature is often accompanied by a relatively greater in- 
crease in the brilliancy of the more refrangible rays. It is 
often said that such an increase is a direct consequence of 
the formula established by Kirchhoff. If the absorbing 
power of a molecule remains the same while the tempera- 
ture is increased, it follows that the blue rays gain more 
quickly in intensity than the red ones, but the less re- 
frangible rays ought never to decrease in intensity, the 
quantity of luminous matter remaining the same. Now 
such a decrease is actually observed in many cases when 
there is no reason to suppose that the quantity of luminous 
matter has been reduced. We must conclude, therefore, 
that the observed differences in the spectra are not solely 
regulated by Kirchhoff’s law ; but it is a perfectly plausible 
hypothesis that a higher temperature is in general accom- 
penied by a decrease in the absorbing power of the less re- 
ngible rays. As a stronger impact often brings out 
higher tones, stronger molecular shocks may bring out 
waves of smaller length. There are several instances of a 
regular increase in the relative intensity of the blue rays 
which may be ascribed to this cause. The most remarkable 
instance is perhaps seen in the spectrum of phosphoretted 
hydrogen. If a little phosphorus is introduced into an ap- 
paratus generating hydrogen, the flame will show a series 
of bands chiefly in the green. The spectrum gets more 
brilliantif the flame is cooled. This can be done, according 
to Salet,' by pressing the flame against a surface kept cool 
by means of a stream of water or by surrounding the tube, 
at the orifice of which ‘the gas is lighted, by a wider tube 
through which cold air is blown. The process of cooling 
the flame, according to Lecoq,? changes the relative in- 
tensity of the bands in a perfectly regular manner. The 
almost invisible least refrangible band becomes strong, and 
the second band, which was weaker than the fourth, now 
becomes stronger. Another example of a similar change is 
the spectrum shown bya Bunsen burner. By charging the 
burner with an indifferent gas? (N, HCl, COz) the flame 
takes a greenish color, and, though the spectrum is not 
altered, the least refrangible of the bands are increased in 
intensity. While in these instances the changes are per- 
fectly regular, the more refrangible rays gaining in relative 
intensity as the temperature is increased, there are other 
cases, some of which have already been mentioned, in which 
the changes are very irregular; such are those which take 
place in the spectra of tin, lithium, and magnesium. In 
the ease of zinc the less refrangible of the group of blue 
rays gains in relative intensity. We cannot, therefore, 
formulate any general law. 


Numerical Relations between the Wave-lengths of Lines belong- 
¥ ing to the Spectrum of a Body. 
_ It seems a priori probable that there is a numerical re- 
lation between the different periods of the same vibrating 
‘| . Incertain sounding systems, as an organ-pipe or 
a stretched string, the relation is a simple one, these periods 
being a submultiple of one which is called the fundamental 
period. The harmony of a compound sound depends on 
the fact that the different times of vibration are in the 
ratio of small integer numbers, and hence two vibrations 
are said to be in harmonic relation when their periods are 
the ratio of integers. We may with advantage extend 
‘ the expression “ harmonic relation” to the case of light, 
although the so-called harmony of colors has nothing to do 
th such connections. Weshall therefore define an “ har- 
onic relation” between different lines of a spectrum to 
be a relation such that the wave-lengths or wave-numbers 
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are in the ratio of integers, the integers being sufficiently 
small to suggest a real connection. Some writers use the 
word in a wider sense and call a group of lines harmonics 
when they show a certain regularity in their disposition, 
giving evidence of some law, that law not being in general 
the harmonic law. We shall here use the expression in its 
stricter sense only. We begin by discussing the question 
whether there are any well-ascertained cases of harmonic 
relationship between the different vibrations of the same 
molecule. ‘Che most important set of lines exhibiting such 
a relationship are three of the hydrogen lines which, when 
properly corrected for atmospheric refraction, are, as 
pointed out by Johnstone Stoney, very accurately in the 
ratio of 20:27:32 (Phil. Mag., xli. p. 291, 1871). Other 
elements also show such ratios; but when a spectrum has 
many lines pure accident will cause several to exhibit 
whatever numerical relations we may wish to impose on 
them. If we calculate the number of harmonic ratios 
which, with an assumed limit of accuracy, we may expect 
in a spectrum like that of iron, we find that there are in 
reality fewer than we should have if they were distributed 
quite at random (Proc. Roy. Soc., xxxi. p. 337, 1881). With 
fractions having a denominator smaller than seventy the 
excess of the calculated over the observed values is very 
marked, while there are rather more coincidences than we 
should expect on the theory of probability if we take 
fractions having a denominator between seventy and a 
hundred. The cause of this, probably, is to be sought in 
the fact that the lines of an element are liable to form 
groups and are not spread over the whole spectrum, as they 
would be if they were distributed at random. This in- 
creases the probability of coincidence with fractions be- 
tween high numbers, and diminishes the probability of . 
coincidence with fractions between lower numbers. There 
is one point which deserves renewed investigation. When 
the limits of agreement between which a coincidence is 
assumed to exist are taken narrower, there is an increased 
number of observed as compared with calculated coinci- 
dences in the iron spectrum ; and this would seem to point 
to the existence of some true harmonic ratios. With the 
solar maps and gratings put at our disposal by Professor 
Rowland, we may hope to obtain more accurate measure- 
ments, and therefore more definite information. Even if 
the wave-lengths of two lines are found to be occasionally 
in the ratio of small integer numbers, it does not follow 
that the vibrations of molecules are regulated by the same 
laws as those of an organ-pipe or of a stretched string. E. 
J. Balmert has indeed lately suggested a law which differs 
in an important manner from the laws of vibration of the 
organ-pipe and which still leaves the ratios of the perieds 
of vibration integer numbers. According to him, the 
hydrogen spectrum can be represented by the equation. 
m? 
= mare 


where \y is some wave-length and m an integer number 
greater than 2. The following table (1.) shows the agree- 
ment between the calculated and observed hydrogen lines, 
And the agreement is a very remarkable one, for the whole 
of the hydrogen spectrum is represented by giving to m 
successive integer values up to sixteen. The differences 


Observed 
Hydrog: n 


Observed 


—_ 3645. 
oe Hydrogen 


Ap = 3645. 


m.| m®Aq'(m?-4). | Spectrum, || m. | m*Ao/(m?—4), | Spectrum. 


8795 0 
3767.5 
3745.5 
3730 0 
3717.5 
* 8707.5 
3699.0 


between the observed and the calculated numbers show a 
regular increase towards the ultra-violet. It might be 
thought that a better agreement could be obtained by tak- 
ing a number slightly different from four in the denomi- 
nator; but this is not the case. On the contrary, the agree- 
ment in the visible part is at once destroyed if we make 
the ultra-violet lines fit better, The agreement is not im- 
proved but rendered slightly worse if we take account of 
atmospheric refraction. 

As a first approximation Balmer’s expression gives a very 
good account of the hydrogen spectrum. If the law was 
general we should find that in the iron spectrum, for in- 
stance, which is the only spectrum carefully examined, 
those fractions would occur more frequently than others 
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which can be put into the form m?/(m?-n*), that is to say, ? 
and § for fractions made up of numbers smaller than 10. 
A reference to the table in Proc. Roy. Soc., vol. xxxi. p. 337, 
shows that these fractious do not occur more frequently 
than others. But, if we change the sign of n? in the de- 
nominator, we find # and 4% as the only fractions falling 


within the range of spectrum examined, and these two | 


fractions are indeed those which occur more frequently 
than any others made up of numbers smaller than 10. 

It might be worth trying to see whether the wave- 
lengths of lines making up a fluted band can be put into 
m? 
m?+-n? 
denominator, the band would shade off towards the blue 
or red. The form of expression seems at first sight well 
adapted, for it shows how by giving m gradually increasing 
numbers the lines come closer and closer together towards 
what appears in the spectrum as the sharp edge of the 
band. If we take periods of vibration instead of wave- 

lengths Balmer’s expression would reduce to 


r=n1—(3) } 


where Ty is a fixed period of vibration, n a constant integer, 
and m an integer to which successive values are given from 
n upwards. 

It is often observed, and has already been mentioned, 
that the spectrum of some elements contains in close prox- 
imity two or three lines forming a characteristic group. 
Such doublets or triplets are often repeated, and if the har- 

. monic law was a general one we should expect the wave- 
lengths of these groups to be ruled by it; but such is not 
the case. The sodium lines which lie in the visible part of 
the spectrum are all double, the components being the 
closer together the more refrangible the group. But neither 
are the lines themselves in any simple ratios of integers, 
nor do the distances between the lines show much regular- 
ity. The ultra-violet lines of sodium as photographed by 
Liveing and Dewar are single, with the exception of the 
least refrangible of them (3301). But this line is a very 
close double, and it may be that the others will ultimately 
be resolved. Some elements, such as magnesium, calcium, 
zine, cadmium, show remarkable series of triplets; and the 
relative distances of the three lines seem well maintained 
in each of them. Even the distances when mapped on the 
wave number scale are so nearly the same for each element 
that it would be a matter of great importance to settle 
definitively whether the slight variations which are found 
to exist are real or due to errors of measurement. In the 
following table (II.) we give the position of the least re- 
frangible line of each triplet together with the distances 
between the first and second (column B) and between the 
second and third line of each triplet (column C). 
figures in column A represent the number of waves in one 
millimetre. For the zine and calcium triplets the measure- 
ments of Liveing and Dewar are given; the magnesium 


the form \y; according to the sign chosen in the 


The | 


triplets are put down as measured by Cornu as well as by | 


Hartley and Adeney. The differences in these measure- 
ments will give an idea of the degree of uncertainty. The 
triplets of cadmium are farther apart and are mixed up 
with a greater number of single lines. 


Zine Triplets. Calcium Triplets. 


A. B. CG A. Breet. 0 
2992 37 19 2945 10 5 
3257 38 20 2517 11 5 
3571 40 18 2744 10 6 
3686 40 19 2868 10 6 
3833 40 18 2977 10 5 
8975, 38 19 8044 u 6 
4057 41 17 3101 11 5 

8174 10 5 
|| 8208 10 ee 


Magnesium Triplets.. 


Hartley and Adeney. 


1 Measured by Thalén. 
2 Measured by Liveing and Dewar, 
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Relation between Spectrum of a Body and Spectra 


of its Compounds. 


The spectrum of a body is due to periodic motion 
within the molecules. If we are justified in believing 
that the molecule of mercury vapor contains a single 
atom, it follows that atoms are capable of vibration 
under the action of internal forces, for mereury vapor 
has a definite spectrum. We may consider, then, the 
spectrum to be determined in the first place by forces 
within the atom, but to be affected by the forces which 
hold together the different atoms within the molecule. 
The closer the bond of union the greater the depend- 
ence of the vibrations on the forces acting between the 
different atoms. Experimental evidence seems to favor 
these views, for we observe that whenever elements are 
loosely bound together we can recognize the influence 
of each constituent, while in the compounds which are 
sufficiently stable to resist the temperature of incan- 
descence the spectrum of the compound is_ perfectly 
distinct from the spectra of the elements. The oxides 
and haloid salts of the alkaline earths, for instance, 
have spectra in which we cannot trace the vibrations 
of the component atoms; but the spectra of the dif- 
ferent salts of the same metal show a great resemblance, 
the bands being similar and similarly placed. The 
spectrum seems displaced towards the red as the 
atomic weight of the haloid increases. No satisfactory 
nunierical relationship has, however, been traced be- 
tween the bands. ‘The number of compounds which 
will endure incandescence without decomposition is 
very small, and this renders an exhaustive investiga- 
tion of the relationship between their spectra very dif- 


ficult. 


The compounds whose absorption spectra have been in- 
vestigated have often been of a more unstable nature, and, 
moreover, dissociation seems going on in liquid solutions to 
a large extent; the influence of the component radicals in 
the molecule is more marked in consequence. Dr. John 
Hall Gladstone,’ at an early period in the history of spec- 
trum analysis, examined the absorption spectra of the solu- 
tion of salts, each constituent of which was colored. He 
concluded that generally, but not invariably, the following 
law held good: ‘ When an acid and a base combine each 
of which has a different influence on the rays of light a 
solution of the resulting salt will transmit only those rays 
which are not absorbed by either, or, in other words, which 
are transmitted by both.” He mentions as an important 
exception the case of ferric ferro-cyanide, which, when dis- 
solved in oxalic acid, transmits blue rays in great abun- 
dance, though the same rays are absorbed both by ferro- 
cyanides and by ferric salts. Soret has confirmed, for the 
ultra-violet rays, Dr. Gladstone’s conclusions with regard 
to the identity of the absorption spectra of different 
chromates. The chromates of sodium, potassium, and am- 
monia, as well as the bichromates of potassium and am- 
monia, were found to give the same absorption spectrum. 
Nor is the effect of these chromates confined to the block- 
ing out simply of one end of the spectrum, as in the visible 
part, but two distinct absorption bands are seen, which 
seem unchanged in position if one of the above-mentioned 
chromates is replaced by another. Chromie acid itself 
showed the bands, but less distinctly, and Soret does not 
consider the purity of the acid sufficiently proved to allow 
him to draw any certain conclusion from this observation. 
Erhard’s work on the absorption spectra of the salts in 
which chromium plays the part of base has already been 
mentioned. Nitric acid and the nitrates of transparent 
bases, such as potassium, sodium, and ammonia, show 
spectra, according to Soret, which are not only qualitatively 
but also quantitatively identical; that is to say, a given 
quantity of nitric acid in solution gives a characteristic 
absorption band of exactly the same width and darkness, 
whether by itself alone or combined with a tran it 
base. It also shows a continuous absorption at the most 
refrangible side, beginning with each of the salts mentioned 
at exactly the same point. The ethereal ni however, 
give different results. In 1872 Hartley and Huntington ex- 
amined by photographic methods the absorption spectra of 
a great number of organie compounds. The normal alcohols 
were found to be transparent to the ultra-violet rays, t 2 
normal fatty acids less so. In both cases an increased i 
ber of carbon atoms ivereases the absorption at 
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refrangible end. The fact that benzene and its derivatives | 
are remarkable for their powerful absorption of the most 

refrangible rays, and for some characteristic absorption 

bands appearing on dilution, led Hartley to a more ex- | 
tended examination of some of the more complicated organic | 
substances. He determined that definite absorption bands 

are only produced by substances in which three pairs of 

carbon atoms are doubly linked together, as in the benzene | 
ring. More recently! he hfs subjected the ultra-violet ab- 
sorption of the alkaloids to a careful investigation, and has 
arrived at the conclusion that the spectra are sufficiently 
characteristic to “offer a ready and valuable means of 
ascertaining the purity of the alkaloids and particularly of 
establishing their identity.’ ‘In comparing the spectra | 
of substances of similar constitution it is observed that in 
such as are derived from bases by the substitution of an 
alkyl radical for hydrogen, or of an acid radical for 
hydroxyl, the curve is not altered in character, but may 
vary in length when equal weights are examined. This is 
explained by the absorption bands being caused by the 
compactness of structure of the nucleus of the molecule, and 
that equal weights are not molecular weights, so that by 
substituting for the hydrogen of the nucleus radicals which 
exert no Selective absorption the result is a reduction in the 
absorptive power of a given weight of the substance. ... 
Bases which contain oxidized radicals, as hydroxyl, meth- 


oxyl, and carboxyl, increase in absorptive power in propor- 
tion to the amount of oxygen they contain.” 

It would seem, however, by comparing the above results 
with those obtained by Captain Abney and Colonel Festing? 
that the absorption of a great number of organic substances 
is more characteristic in the infra-red than in the ultra- 
violet. Some of the conclusions arrived at by these experi- 
mentalists are of great importance, as the following quota- 
tions will show: “ Regarding the general absorption we 
have nothing very noteworthy to remark, beyond the fact 
that, as a rule, in the hydrocarbons of the same series those 
of heavier molecular constitution seem to have less than 
those of lighter.” This effect agrees with the observations 

_ made by Hartley and Huntington in the ultra-violet, in so 
far as a general shifting of the absorption towards the red 
seems to take place as the number of carbon atoms is in- 
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ereased, Such a shifting would increase the general absorp- 
tion in the ultra-violet as observed by Hartley and Hunt- 
ington, and decrease it in the infra-red as observed by 
Abney and Festing. Turning their attention next to the 
sharply defined lines, the last named, by a series of syste- 
matic experiments, concluded that these must be due to the 
hydrogen atoms in the molecule. “A crucial test was to 
arre spectra containing hydrogen and chlorine, hydro- 
gen and oxygen, and hydrogen and nitrogen. We there- 
_ fore tried hydrochloric acid and obtained a spectrum con- 
taining some few lines. Water gave lines, together with 
bands, two lines being coincident with those in the spectrum 
of hydrochloric acid. In ammonia, nitric acid, and sulphuric 
; os we also obtained sharply marked lines, coincidences in 
_ the different spectra being observed, and nearly every line 
mapped found its analogue in the chloroform spectrum, and 
usually in that of ethyl iodide. Benzene, again, gave a 
‘spectrum consisting principally of lines, and thesé were 
coincident with some lines also to be found in chloroform, 
- It seems, then, that the hydrogen, which is common to all 
ese different compounds, must be the cause of the linear 
trum. In what manner the hydrogen annihilates the 
es of radiation at these particular points is a question 
ch is, at present at all events, an open one, but, that the 
absorptions, common to the hydrocarbons and to 
» bodies in which hydrogen is in combination with 
r elements, such as oxygen and nitrogen, are due to 
drogen, there can be no manner of doubt. The next 
oint that required solution was the effect of the presence 
xygen on the body under examination. . . . It appears 
in every case where oxygen is present, otherwise than 
‘part of the radical, it is attached to some hydrogen 
‘atom in such-a way that it obliterates the radiation between 
9 of the lines which are due to that hydrogen. ... If 

» than one hydroxyl group be present, we doubt if any 
effect is produced beyond that produced by one 
group, except a possible greater general absorp- 
example of this will be found in cinnamic 


ed in the radical; . 
s to act differently, always supposing hydrogen to be 
t as well. We need only refer to the spectrum of 
Je, which is inclined to be linear rather than banded, 
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or rather the bands are bounded by absolute lines, and are 
more defined than when oxygen is more loosely bonded.” 
“An inspection of our maps will show that the radical of 
a body is represented by certain well-marked bands, some 
differing in position according as it is bonded with hydro- 


| gen, or a halogen, or with carbon, oxygen, or nitrogen. 
| There seem to be characteristic bands, however, of any one 


series of radicals between 1000 and about 1100, which would 
indicate what may be called the central hydrocarbon 
group, to which other radicals may be bonded. The clue 
to the composition of a body, however, would seem to lie 
between \ 700 and A 1000. Certain radicals have a dis- 
tinctive absorption about A 700 together with others about 
\ 900, and if the first be visible it almost follows that the 
distinctive mark of the radical with which it is connected 
will be found. Thus in the ethyl series we find an ab- 
sorption at 740, and a characteristic band, one edge of 
which is at 892 and the other at 920. If we find a body 
containing the 740 absorption and a band with the most 
refrangible edge commencing at 892, or with the least re- 
frangible edge terminating at 920, we may be pretty sure 
that we have an ethyl radical present. So with any of the 
aromatic group; the crucial line is at 867. If that line be 
connected with a band we may feel certain that some 
derivative of benzine is present. The benzyl group show 
this remarkably well, since we see that phenyl is present, 
as is also methyl. It will be advantageous if the spectra 
of ammonia, benzine, aniline, and dimethyl aniline be 
compared, when the remarkable coincidences will at once 
become apparent, as also the different weighting of the 
molecule. The spectrum of nitro-benzine is also worth 
comparing with benzine and nitric acid. In our 
own minds there lingers no doubt as to the easy detection 
of any radical which we haye examined, and it 
seems highly probable by this delicate mode of analysis 
that the hypothetical position of any hydrogen which is 
replaced may be identified, a point which is of prime im- 
portance in organic chemistry. The detection of the pres- 
ence of chlorine or bromine or iodine in a compound is at 
present undecided, and it may well be that we may have 
to look for its effects in a different part of the spectrum. 
The only trace we can find at present is in ethy] bromide, 
in which the radical band about 900 is curtailed in one 
wing. The difference between amyl iodide and amyl bro- 
mide is not sufficiently marked to be of any value.” 

The absorption spectra of the didymium and cobalt salts 
afford many striking examples of the complicated effects 
of solution and combination inthe spectra. It is impossible 
to explain these without the help of illustrations, and we 
must refer the reader, therefore, to the original papers.$ 
Some very interesting changes have been noticed in the 
position of absorption bands when certain coloring matters 
are dissolved in different liquids. Characteristic absorption 
bands appear for each coloring matter in slightly different 
positions according to the solvent. Hagenbach, Kraus, 
Kundt,! and Claes® have studied the question. In a pre- 
liminary examination Professor Kundt had come to the 
conclusion that solvents displaced absorption bands towards 
the red in the order of their dispersive powers; but the 
examination of a greater number of cases has led him to 
recognize that no generally valid rule can be laid down. 
At the same time highly dispersive media, like bisulphide 
of carbon, elways displace a band most towards the red end, 
while with liquids of small dispersion, like water, alcohol, 
and ether, the band always appears more refrangible than 
with other solvents; and as a general rule the order of dis- 
placement 1s approximately that of dispersive power. 


Relations of the Spectra of Different Elements. 


Various efforts have been made to connect together 
the spectra of different elements. In these attempts 
it is generally assumed that certain lines in one spec- — 
trum correspond to certain lines in another spectrum, 
and the question is raised whether the atom with the 
higher atomic weight has its corresponding lines more 
or less refrangible. No definite judgment can as yet 
be given as to the success of these efforts. Lecoq de 
Boisbaudran has led the way in these speculations, 
and some of the similarities in different spectra pointed 
out by him are certainly of value. But whether his 
conclusion, that ‘the spectra of the alkalies and alka- 
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line earths when classed according to their refrangi- | 


bilities are placed as their chemical properties in the 
order of their atomic weight,’’ will stand the test of 
further research remains to be seen. Ciamician* has 
also published a number of suggestive speculations on 


the question, and Hartley? has extended the com-}| 


parison to the ultra-violet rays. 

When metallic spectra are examined it is often 
found that some line appears to belong to more than 
one metal. his is often due to a common impurity 
of the metals; but such impurities do not account for 
all coincidences. The question has been raised whether 


these coincidences do not point to a common constitu- | 
ent in the different elements which show the same | 


line. If this view is correct, we should have to assume 
that the electric spark decomposes the metals, and that 
the spectrum we observe is not the spectrum of the 
metal but that of its constituents. Further investiga- 


tion has shown, however, that in nearly all cases the | 


With | 


assumed coincidences were apparent only. 
higher resolving powers it was found that the lines 
did not occupy exactly the same place. With the 
large numbers of lines shown by the spectra of most of 
the metals some very close coincidences must be ex- 
pected by the doctrine of chances. The few coinci- 
dences which our most powerful spectroscopes have 
not been able to resolve are in all probability accidental 
only. (a2 B*;) 
SPEECH-SOUNDS, the sounds actually used for 
the conveyance of thought by speech. See PHONETICS. 
1. Symbolization.—lt is necessary to have some 
system of writing speech-sounds, in order to talk of 
them. ‘lhe system used in the present article is the 
palaeotype of the present writer's Karly English Pro- 
nunciation. All letters or words thus written will be 
enclosed in (). he following preliminary list of the 
ordinary sounds, with examples, will render what fol- 
lows intelligible. For an alphabetical list, see art. 20. 


English.—1. beet bait baa bought boat boot (biit beet baa 
bAAt boot buut), 2. knit net gnat knot nut nook (nit net 
net not not nuk). 3. file foil fowl fuel (fa’il fo’il fa’ul 
ffuuil). 4. hay (hee). 5. pea bee, toe doe, cape gape (pii 
bii, too doo, keep geep). 6. whey way, feel veal, thin then, 
seal zeal, rush rouge, hue you (whee wee, fiil viil, thin dhen, 
siil ziil, rosh ruuzh, JhYuu Juu), 7. ear ring, gull little (iit 
riq, gol lit’l). 8. sum chasm, sun open, sung (sem kiez’m, 
sen gop’n, seq). 9. chest jest (tyest djest). 

Foreign.—¥ French, @ German, IT Italian. 10. béte F, 
liche F, nd 17, dé@ F, feu ¥, veuf F, vin F, vent F, vont F, un 
F, soin F, soi F, lui F (bEEt, laash, no, dyy, fa, veef, veA, vaa, 
VoA, @A, stieA, siita, ly). 11. dach teich, tage siege, wahl, all 
G@ (dakh \taikjh, taaghe, ziigjhv, bhaal). 12. paglia IT, 
besogne F (pa'lja, bgzonj). 

2. Nature of Speech-Sounds.—Speech-sounds re- 
sult from shocks given to the air by the organs of 
speech, received by the drumskin of the ear, and 
transmitted to the auditory nerves in the cochlea. The 
apparatus is explained by Helmholtz, who deals with 
musical sounds. But speech is not musical, and its 
sounds are much obliterated when rendered musical.* 
An original quality of tone generated by the vocal 
chords is modified by the cavities through which it 
passes, as explained by Helmholtz ( Sensations of Tone) 
on the principle of resonance. There are three ways 
in which speech-sounds may be produced : (1) by the 
air in the mouth, without additional breathing, by 
smacks and clicks; (2) by drawing in air, as orally in 
chirps, whistles, sobs, gasps, and nasally in snuffles, 
snores ; (3) by expelling air, as in the greater number 
of speech-sounds. The last are either flated, the vocal 
chords being wide apart and hence not vibrating, but 
allowing breath to pass freely, or voiced, the vocal 
chords being close together and vibrating fully, or else 
whispered, the vocal chords approximating but not 
touching, and their edges only vibrating. The last is 
only a variation of the second and needs no further 
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consideration. Flated and voiced sounds are either 
Jived, the position of the vocal organs remaining un- 
changed throughout, or changing, the position con- 
stantly altering from one fixed position to another, 
forming *‘ glides.”’ 

3. Generic and Specific Speech-Sounds.—Fixed 
speech-sounds, intended to be the same, vary from 
speaker to speaker, and in the same speaker at differ- 
ent times. ‘Those who attempt to write sounds from 
dictation rapidly find that they have to disregard 
these specific differences, and simply discriminate 
genera. And much difference of opinion has always 
existed as to the discrimination and number of genera. 

4. Vowels, that is, vocals, are so called because their 
positions allow the voice-sounds to pass with least ob- 
struction. ‘The three genera (ii, aa, wu), which have 
always been distinguished, differ greatly in the posi- 
tions of the tongue and lip, that is, in their mouth 
cavities, and hence resonance. The usual method of 
describing speech-sounds is by the shape of the cavity, 
which, however, could be shown to be insufficient for 
many reasons. As differently shaped cavities resound 
to a note of the same pitch, Helmholtz proposed the 
last for discrimination. ‘The pitches of {i1, aa, uu) are 
widely different, (ii) having the highest and (uu) the 
lowest ; but the extreme diversity of results in at- 
tempting to assign the actual pitch of vowel cavities 
shows that this will not suffice. Resonance cavities 
do not create but merely modify original vowel quali- 
ties of tone, and these last seem to depend upon the 
will of the speaker, guided by his powers of apprecia- 
tion and imitation, both extremely variable, partly 
hereditary, partly depending on conformation of brain, 
and partly acquired during adolescence. 

Melville Bell, Sweet, Storm, and Sievers, and all 
who have latterly examined the subject distinguish at 
least two series of vowel genera, that is, two forms of 
each genus, called ‘‘narrow’’ and ‘‘ wide’’; but they 
are far from being agreed as to what the difference con- 
sists in and how it is produced. Sweet differs from 
Bell, and Sievers does not wholly agree with Sweet. 
All, however, call (ii, uu) narrow, and (7, ~) wide. 

Besides these two series Bell introduced another dis- 
tinction applying to both, termed ‘“‘rounding,” con- 
sisting in a greater or less closure of the lips, slight 
for (AA), much for (uu), and intermediate for (oo). 
But this character is not scientifically precise, because 
all the vowels can be produced with the mouth wide 
open (by means of a compression of the arches of the 
palate), and still more easily with the mouth at least 
as much closed as ordinarily for (uu). Other pho- 
netists wish to introduce distinctions based upon the 
shape of the apertures between the lips. 

There is also a feeling of intermediateness between 
vowel-sounds. Thus (yy) is felt by many to lie ‘‘ be- 
tween’’ (ii, uu), and (cece) between (00, ee). But we 
also have other intermediates which arise spontane- 
ously when listening to new languages and dialects. 
Thus in west Somerset there is a vowel between (9, i), 
one between (y,?), and another between (, ce), and 
the positions for these vowels have not been ascer- 
tained. These are only specimens of numerous cases. 
Hence the positional discrimination breaks down at 

resent. evertheless it is very good so far as it goes, 
ut must not be pressed to extremes. : 

All the vowels may be also flated and whi a; 
that is, the position and dictating vowel-intention re- 
maining, the totally or partially open yoeal chords 
forbid voice and produce sound more or less recognized 
as substitutes for the true vowels. Write ci) voiced, 
(‘ii) whispered, (‘‘ii) flated. This distinetion becom 
of more importance for consonants. pa 

5. Glottids and Physems.—A glottid is the acti 
of the vocal chords in altering the form of the glottis 
or tongue-shaped space between them. (1) The g! 
tid is clear when there is no attempt to utter the 
until the chords are brought together, yet the utte 
ance takes place at that instant. This may be written 
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(ji) initial. Similarly, a vowel may end with a clear | 
lottid (,ii,), no flatus escaping after the vowel ceases. 
his clear glottid is usually inferred and not written. | 

(2) The ‘glottid is gradual, written (|), when flatus 

passes through the vowel position before the chords 

are sufficiently approximated for voice, or after they are 
separated, thus ({li[) is really (‘‘ii + ‘ii + ii + ‘ii + ‘‘ii). 

This is an exceedingly common habit with some 

speakers. (3) The check glottid (;), Arabic hamza », 

arises from keeping the chords tightly closed so that 
they cannot vibrate, and then releasing them with an 
explosion. It may be final in reverted order in Arabic, 
and it is common as an initial in German, as seve 
jerjinnerung, and is used as the catch accent in Danish, 
as maj;nd, a man, distinct from man=Fon. (4) 
An exaggeration of (;) gives Arabic (gain) & the 


bleat, with a rattle in the cartilaginous glottis. 
Physems ave the bellows-actions of the lungs. (1) 
The jerk (#) or sudden puff of either vocalized or flated 
breath, accompanying either clear or gradual glottid. 
The first, with voice only, is the singer’s and Bengali 
aspirate; the second, with flatus, is the Scotch or 
German aspirate. (2) The wheeze (h), Arabic oO 


stated by Czermak to arise from suddenly forcing 
breath through the cartilaginous glottis. 

6. Vowel Glides and Vanishes.—So far the positions 
of the vowel above the larynx have been supposed to 
remain unchanged. In this case many degrees of 
___ length may be distinguished, as (4) very short, (a) short, 
(&) medium, (aa) long, (ak) drawled, (aaa) extravagantly 

rolonged. If the vowel sign consists of two parts, as 

ah), only the first is marked doubled or tripled for 
these lengths, as (%h, aah), etc. In English it is felt 
very difficult to preserve the positions for long (ee, aa, 
oo), and these vowels gravitate to, without by any 
means reaching, (i, 9, u). The first and last may be 
written (ee’j, 00’w), implying what are termed vanishes 
or gliding alterations of sound, accompanied by altera- 
tions of position as the vowel ceases. This change is 
generally unintended and mostly used unconsciously. 
7. Diphthongs.—But there are conscious changes to 

nite different positions. The first and last vowels are 
then taken as fixed, one of them having the chief 
, and there is a vowel glide between them. These 
diphthongs ; the stress and glide being the chief 
_ characteristics are marked by (’), and the two elements 


-many typical classes. i. With weak final (i), unan- 
alyzed (a’i), analyzed (4i, 47, 077, a7, ét, 67, B77, 277), 
he allcommon. ii. With weak final (u), unanalyzed 
(a’u), analyzed (4u, Au, %u, a’u, éu, 6u, B’u, 270), 
—ete., all very common. iii. Weak final (y),, theoretic 
German eu (dy, ay), Devonshire ow (@y,°). iv. Weak 
~ initial (i) or (i), used for (3) in Italy, France, Wales, 
e. v. Weak initial (y) in Fr. vi. Weak initial (u) 
yr (ii), used for (w) in Italy, Spain, France, Wales, 
. vii. Murmur diphthongs ending in weak (®), 
nmon in English, but generally with the option of 
ling an (r) after it, and hence written mh as in ear, 
oar, lord, poor, pure, pyre, power (ut, eet, oof, 
td, puut, pid, pa‘it, pa’at); the r is always 
din Scotland. viii. The vanish diphthongs (ee’j, 
, just considered. ix. Inchoant diphthongs, first 
where the speaker begins too low and corrects 
elf, as (fi, uu), and secondly acute, where he be- 
with the mouth too open and corrects himself 
e as (4/0); both are common in Eng- 


*&. Gllides lides from and to Mutes, Post-Aspirates, So- 

ts.—The essence of the di ct character was 

de, which was Stilapendeut ot the sounds of the 

ee elements. These might be absolutely 
t, 


ii ht, coke, in 


ip taat, kook) peep, tau 
P, ieee mere positions without sounds. 


‘buzz (rr). 


cd 
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But the results are quite different from (ii, AA, 00), 
because while the consonant positions are opened out 
the vowel is at the same time sounded. Similarly in 
the reverse order, when final. But here the enclosure 
of the breath is felt to be uncomfortable, and, if there 
is no vowel to fall upon, the mouth is opened and a 
puff of flatus (‘), called the ‘* recoil,’’ is heard in Eng- 
land, as (piip‘) peep! Using then (+) for the gliding 
sounds, we hats (p-+ii+p+‘); but there is no recoil 
in (p-+ii-t+p+i+q) or (p+iitpb-+oo’w!) peep- 
ing, peep-bo! Various nations have very different 
habits in this respect. In Indian languages (p‘) would 
be felt as a final post-aspirated mute. So initially in 
Germany, the (p) position is usually released, not on a 
vowel with a clear glottid, as in Hngland and Italy, 
but on a vowel with a gradual glottid, as (p[ii), and 
hence flatus is heard before the vowel. When this is 
exaggerated, as (p[hii) or (pHhii), we have the true 
Indian post-aspirated mute. 

But an attempt to utter the vowel through a mute 
position may be made before the position is quite 
opened out, or the vowel may be continued into it after 
it has beenassumed. This gives the English, Italian, 
and Indian ‘‘sonant,’’ as in (beeb) babe. he German 
is not quite the same. Here the glides are (b+ ee+b), 
with possibly a voiced recoil (b--ee+ b+’), where | 
represents the most amorphous voice. This voice 
recoil is strong in French, but seldom heard in English, 
except in declamation, is regular in modern Indian, 
and impossible to a German, whosays at most (beebp*) 
or (beep‘); also Indians and Irish sometimes jerk out 
their vowel after sonants, as (bHeebH‘), producing the 
sonant post-aspirates. The ancient Indian never 
ended words in the pause with sonants, post-aspirated 
mutes, or post-aspirated sonants, but only with simple 
mutes, and avoided the recoil. 

9. Glides to and from Hisses, Buzzes.—In the case 
of a hiss, flatus passes through the consonant position 
and is Satuand part of the time during which the 
vowel position is assumed, but towards the end of that 
time voice is put on. Hence in (s+ii) see the glide 
(+) is partly flated and partly voiced, so that (s) acts 
in much the same way as a gradual glottid ; similarly 
when final, as (s +ii-+s) cease, where the hiss replaces 
the recoil. But the proportion of voice and flatus in 
the glide may vary. The voice may be put on during 
the hiss, and then the change takes place in the hiss 
position. The result, far less clear than a vowel, is a 
hiss (s), followed without a positional glide by the 
buzz (z), then an entirely vocal glide, the vowel, and 
a vocal glide, a buzz, and a hiss, as (sziizs), seize, sees. 
The initial (sz) is regular in Germany, where no vowel 
precedes, as sve sehen (szii zee’n), they or you see; and 
the reverse (zs) is regularly in English seize (siizs) in 
the pause, and similarly (haavf, "briidhth, ruuzhsh, 
djedjshj), halve, breathe, rouge, judge. In the south- 
west of England Saxon words beginning with s, fare 

ronounced with (z, v) initial, which passes through 
ta fv-) to (s, f). 

10. Glides to and from Flaps.—Flaps are consonants 
where there is a slack organ which flaps with the 
breath as it passes. The r is'very varied, but properly 
voiced, though the flated form occurs. The flap may _ 
be made (1) with the lips, as (brh), used in Germany 
to stop horses; (2) with the tip of the direct tongue, 
(r,,r), used in Italy ; with the ap of the reverted 
tongue, (R), used in the south of England and in 
modern (not ancient) Indian, where it is called ‘‘cere- 
bral’ ; (3). with the uvula, (7), common in France and 
north Germany, labialized (rw) in Northumberland, 
and harsher in Greek and Arabic ; (4) with rt Sedan 
(1), usual in Denmark ; and so on. In the ucated 
south of England the tongue is often raised to the (r) 

osition, but not allowed to flap, and is treated as a 


form the central flaps; if the point of the 
and the voice escapes by the side it 
The place 


The above 
tongue is fixed 
causes minute lateral flaps of the tongue. 
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of the point of the tongue discriminates the various | 


sounds which differ but slightly—(\1), advanced tongue 
at gums, Continental ; (1), coronal, tongue near the 
crown of the palate, Hnglish; (L), reverted, in con- 
nection with (R) in southwest England. 

Both flaps, especially the latter, are extremely vocal, 
and the ohdas from and to them are like those from 
and to vowels, while they glide readily to and from 
mutes, sonants, hisses, and buzzes. 

11. Glides to and from Hums, Orinasals.—For (p, 
t, k) both nasal or oral passages are cut off, the former 
by pressing the uvula against the back of the pharynx. 
Let this pressure be relaxed so that the nasal passage 
is opened, the oral passage remaining closed. The 
voice passes through the nose, forming the three hums 
(m,n, q). The glide from these to ordinary vowels is 
the same as from (b, d, g), and the peculiarity consists 
in the preceding hum and the closing of the nasal 
passage as the vowel position is assumed. If the nasal 
passage is left open at all the vowel is ‘‘ nasalized,”’ 
and as it resounds partly in the nose and partly in the 
mouth it becomes an ‘‘orinasal.’’ Four principal 
orinasals exist in French, as an, on, un, vin (ad, oA, 
ceA, veA); there are more in Portuguese, and many 
others in the modern Indian languages. The oral 
vowel is altered in character by nasalization, and it is 
not possible to assign the oral to the orinasal form 
precisely. If the oral passage is only slightly open, a 
‘‘nasalized tone’’ is produced, as in Gaelic, some 
south German, and American dialects, written as (a,). 
The hum also may be prolonged, and (’mpaa, ’mbaa, 
‘ntaa, ’ndaa, ’qkaa, ’qgaa) result. These forms exist 
in South African languages. 

The final hum may be continued like a vowel, If 
the nose entrance is closed and the voice continued 
(lim, lam, koom) become (I’mb, lamb, koomb), which, 
as the ordinary spelling shows, were probably once 
pronounced. But not only the nasality, the voice itself 
may be cut off, and then we have the mere stops (p, t, 
k), thus (I/vmp, lint, lvqk), which in the pause have 
the recoil. Svme phonetists consider (m, n, q) to 
become flated in this case, as (mh, nh, qh). This 
is no more necessary than to suppose a vowel to 
be flated before a mute, so that (leep, meet, hak) 
lap, mat, hack should be (l'‘eep, m‘‘eet, h‘‘aek), a 
usage unknown. 

12. Palatalization and Labialization.—W hen acon- 
sonant precedes a diphthong of classes iv, v, vi, in 
art. 7 beginning with weak (i, y, u), there is a ten- 
dency to take these vowels as nearly as possible simul- 
taneously with the consonant, expressed by writing (j, 
wj, w) after the consonant. To say (tj) at least two- 
thirds the length of the tongue from the tip backwards 
must lie against the palate, for (kj) two-thirds from 
the root forwards. The first occurs in Hungarian ; the 
second was very common among older speakers of 
English before (2), as (kjzend’l). Both (tj, kj) are 
apt to develop into (tJ); compare nature, kirk, say 
(nectjet, kjootkj), with colloquial modern (neetj®, 
tjeot}). Similarly the voiced sounds (dj, gj) become 
(dj), compare rig, ridge. These (tJ, d}) are conso- 
nantal diphthongs = (tjshj, djzhj), as in chest, jest, 
and are distinct from the Indian sounds (kJ, gJ) @@, 
which are true mutes, produced by bringing the tongue 
from the pore for (J) tight up against the extreme 
back of the hard palate so as to produce a complete 
stop.. The most important of the palatalized letters 
are’ (Ij, nj), the Italian gli, gn in miglior, ognor 
(miljo‘r, Onjo'r), where the palatalization brings the 
Italian advanced (1, \n) to the position of the nglish 
(1, n). The (lj) has degenerated to (i) or (J) in France 
during the 19th century. It exists in Spanish 7, 
Portuguese 7h. The (nj) exists as gn in French, #% in 
Spanish, and nh in Portuguese. 

Parallel to the palatal are the labial forms, of which 
English queen, guano (kwiin, gwaa‘no) are examples. 
They seem to exist in abundance in French, as in toi, 
doigt (\twa, \dwa). The palato-labial form (vj), as in 
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juin (zhwjeA), is much disputed, and a diphthong 
(zhyé4) is usually assumed. 

13. Syllables.—A group of speech-sounds increasing 
in volume from a mute, sonant, hiss, buzz, or flap toa 
full vowel and decreasing again to one of the former 
constitutes the ideal syllable (ov21a8%, collection). The 
initial and final parts may sink to clear glottids, and 
the middle part to asimple vowel. The type of a syl- 
lable is then < >, crescendo followed by diminuendo, 
as in (,aa, taai, tiaait', stiaaits), theoretical, and 
(djodjd, streqkth, twelfths), actual syllables. The 
hisses or recoil before or after a stop are not felt as be- 
longing to fresh syllables, because they have no vowel, 
which is the soul of the syllable. Monosyllables pre- 
sent no difficulty, but the division of syllables in poly- 
syllables is not easy to understand. In (pii +p + iq) 
the middle (p) ends one set of glides and begins 
another. One syllable ends and the other begins with 
the seoemption of the (p) position which is absolutely 
mute, so that the end of the first and the beginning of 
the second syllable are simultaneous, as the end of one 
hour and the beginning of the next. In this case (p) 
is said to be ‘‘ medial.’’ But there may be and often 
is a sensible pause between the two syllables, and then 
(p) is said to be ‘‘double,”’ as (pii+ pp hig, plipp?q), 
in which case no recoil can be used, as (plip Ln § a 
‘*svllabizing,’’ a totally artificial process, doubling is 
necessary, and very frequently the recoil is used, but it 
never is in speech. In (sil ones ceasing, there is 
a sensible hiss between the glides which end the first 
syllable and those which begin the second, and the syl- 
lable divides during that hiss. If we wished to pro- 
duce the effect of doubling, we must break the i 
into two either by a silence or a diminution of force, as 
(m7ssent). The same remarks hold for sonants, buzzes, 
and flaps, where we have a sensible voice sound during 
which the syllable divides. Syllables may even divide 
during a vowel, as French payen, fayence, vaillant 
(paiea, faiads, vaiaA), where the syllable divides during 
(i), which may even be lengthened to show the two syl- 
lables; but, if the syllables have to be sung to notes 
with a pause between them, we must yea the (i), 
thus (pai ieA, fai fas), as either (pai eA, fai ads) or (pa 
ieA, fa iaAs) would be unintelligible. The sensation of 
separate syllables is always easy. It is the essence of 
versification, the oldest form of literature. 

14. Accent and Emphasis.—Generally several syl- 
lables form a single word, and in many languages—by 
no means all languages—one syllable in a word is ren- 
dered conspicuous. Several plans have been adopted 
for this purpose. (1) Quantity or length of syllables, 
which seems to be all that is known to modern Indians, 
Arabs, and Persians. (2) Heightened or lowered or 
descending gliding pitch (con portamento) of one syl- 
lable, which were the acute, grave, and cireumflexed 
syllables of Sanskrit, Latin, and Greek, the position 
of these syllables in a word there depending partly on 
the quantity of the syllables and partly on sense ; this 

itch difference remains in a more complicated form in 
Notiticion and Swedish. (3) Greater foree given to 
one syllable; this is the English, German, and Italian 
‘*stress,’’ and from the end of the 3d century A.D. 
when the feeling for quantity faded, was used inste 
of high pitch in Latin and Greek. The modern Italian 
and modern Greek as a general rule preserve the 
memory of the syllable which had the high pitch 
by giving it greater force, with but few exceptions, 
as Trelis cade're ri‘dere, to fall, to langh. (4) By a 

eculiar pronunciation, as the ‘‘catch”’ of the D 4 

n Tredeh none of these methods seem to be consciously 


able (not 


mainly on grammatical construction, while th 
certainly a raised pitch, frequently towards the e 
of a phrase or sentence, but sometimes on a pe 


mate syllable. Turks and Japanese have ‘also even 
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stress. All these modes of rendering a syllable con- 
spicuous ure apt to be éalled ‘‘accent,’”’ the Latin 
translation of rpoowdia, the song added to the word, 
which properly applied to class (2) only. Where pitch 
accent prevailed there may have been also stress, but 
that stress was probably as little subject to strict rule 
as alteration of pitch is in English speech, where it 
undoubtedly exists, without properly affecting siguifi- 
cation. Hence we may say roughly that in Latiu and 
Greek pitch was fixed and stress free, but in English 
and German stress is fixed and pitch free. 

What accent is to a word, emphasis is to a sentence. 
But there is this difference. Accent always falls on a 
fixed syllable of a word. Emphasis varies with the 
word to be made conspicuous. Peat hak does not con- 
sist merely in making the stressed syllable of a word 
louder. It depends upon a number of most subtle 
varieties of qualities of tone, length, and pitch of utter- 
ance,—in short, of those tricks and = of speech 
which form the stock-in-trade of actors and orators. 
The same words will mean totally different things 
according to the place and nature of the emphasis 
used. Different nations emphasize differently. ‘To an 
Englishman French emphasis is apt to seem placed on 
the wrong word. 

15. Jntonation.—Although musical accent does not 
exist in English, almost every county has its peculiar 
sing-song mode of utterance. And even among edu- 
cated men the sing-song may frequently be heard in 
public speaking, or in declaiming poetry. or recitation, 
or reading aloud generally. For these things no inva- 
riable rule exists. But in England questions require 
the pitch of the voice to be raised, and affirmations to 
be lowered, towards the end of a clause. In Scotland 
the pitch is raised in both cases, so that to an English- 
man a Scotchman seems to be always asking questions. 

16. Analysis of Speech- Sounds.—W hat is heard are 
‘sentences consisting of various fixed sounds cemented 
by gliding sounds, which act one on the other, and 

thus become greatly modified. ‘To construct an alpha- 
bet it is necessary from this mass to separate the fixed 
elements and the changing glides, to crystallize them 


ent. 
the only ultimate elements. 
ylax. hus (p, t, k) have position only, (f; s, sh, 
position and flatus, (i, a, u, w, 2, zh, gh) position 
ice. The analysis is therefore only into *‘ proxi- 
e’’ and not ‘‘ultimate’’ elements. Again, when a 
y mass of sound is presented to the ear, a long time 
s before the ear becomes sufficiently accustomed 
e sound to distinguish the proximate elements 
their combinations, and therefore before the voice 
imitate them at all satisfactorily. Hence the best 
etists differ. It may certainly be considered im- 
ble from a knowledge of a few languages to con- 
uct an alphabet which will serve forall. Neverthe- 
a consideration of some partial schemes is of great 
e as a stepping-stone. We give Mr. Melville Bell’s 
] system and Mr. Henry Sweet’s alteration of Mr. 
I's consonant system, both supposed to be uni- 
sal, but neither properly appreciating Asiatic, A fri- 
and American-Indian languages and habits of 
cabal these alles a modification of a 
d| ial system by the present writer, applyin 
r Mg ont German, Italian, Spanish, an 
h, with a few partly theoretical sounds, intro- 
to show copper In all —_ ae sounds 
expressed by palaeotype sym without any 
n in the tables themselves, because that is 
at better length than would there be possible 
nabetical list of art. 20. 
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17. Mr. Melville Beli’s “ Visivle Speech” Vowels.—These are 
arranged primarily according to the height of the tongue, 
which is supposed to be divided into “back” and “front” 
or central part, beyond which lies the “ point.” The heights 


| refer first to the “back” and lastly to the “ front,” and be- 


tween them lie the “ mixed,” for which both back and front 
are more raised than the “front,” so that there is generally 
a hollow between them. LEach set is then divided into 
“narrow” and “wide,” the precise meaning of which, as 
stated in art. 4, is not settled. Finally come the “rounded” 
vowels, there being three degrees of rounding—one for 
“high,” one for “mid,” and one for “low” tongue. For 
convenience here the back, the mixed, and the front are 
formed into separate groups, and all the vowel signs are 
numbered, being referred to in the following lists by V and 
the number, thus V4 is (w), which in Mr. Bell’s nomencla- 
ture would be called “ high-back wide-round.” The letters 
wv, w, nr, wr at the heads of columns mean “narrow, wide, 
narrow-round, wide-round,” 


Mr. Melville Bell’s “ Visible Speech” Vowel Table. 
Mixed. | 


| ‘Tongue Back, | Tongue Front. 
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These positions being insufficient, although supposed to be 
precisely known, may be “ modified” by raising the tongue 
more (a!) or lowering it more (a1), or bringing it nearer the 
teeth (a) or nearer the throat (a,). And, even this not 
sufficing, Mr. Sweet has contrived a number of new modifi- 
ers, here passed over. And with all this none of the sounds 
can be produced purely through any position without an 
effort of will dependent on a conception of the sound. The 
characteristic of the vowel notation contrived by Mr. Bell 
is that each sign shows at once the position of the sound in 
the Table. 


18. Mr. Henry Sweet’s ““ Sound Notation” Consonant Table. 
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| These signs will be referred to as S 8 c, or Sweet, line 8, col. 


c, giving (n). The consonants are modified in a similar 
manner to the vowels. Columns 4a, }, ¢ indicate straits or 
contacts between the palate and the parts of the tongue 
named. By the “ blade” is meant the part of the tongue 
between the “front” and the “point.” Mr. Sweet’s substi. 
tutes for glottids and physems, and his and Mr. Bell’s nota- 
tion of glides are omitted for brevity. Their notation 
throughout is entirely different from that here used. 

19. A. J. Ellis’s partial schemes, modified from his Speech 


in Song. 
Vowel Trigram. 
5E 


19% 
lilo 


7ah|\ 
2Qla |-8—22a 
9a |7% 


6x 
200 
10a 


4e 
18 ce 
120 


Be 
17a 
130 


The meaning of this arrangement is that, if we pronounce 
the vowels in the order of the numbers, they will form a 
sufficiently unbroken series of qualities of tone, or, if each 
line be so pronounced leading to 8 = 22a, three series of the 
same kind are produced, and also that the speaker feels that 
the vowels in the middle line lie “ between” the vowels in 
the first and third lines between which they are written. 
‘These intermediate characters refer only to qualities of 
tone and not to the vowel positions, as they apparently did 
in the older “ vowel triangles” from which the trigram is 
adapted. The arrangement of Mr. Bell is excellent for 
showing the relations of the positions, but gives no more 
clue to the relations of sound than the indispensable ratios 


1:2,2:3,3:4,4:5,5:6 give to the musical sensations of the | (bh) 
intervals known as the octave, fifth, fourth, major third, 
and minor third. Hence the advantage of this additional | (brh) 
arrangement. It will be referred to as T 6, that is, trigram, | 
vowel 6, or (2). (bi) 
Consonant Table. (bhi) 
~o - — | (B) 
ij2}/s j[/4]/6]/6 7 | 8 | 9] 10 {j1n) 12 | 13) | 
— ul ——_$_—_—_—_—. ————_ $$ — ——-| G 
eis B «| tenga tion’ Itt, ae (0) r 
| ee _ | ste he Tongue Point Lips i | 
5 Con- — — - } 
3 tacts or | Fi | (oh) 
= | Straits . . : } 
© | formed [ i 2 re = <2 3 & = . 3 7 
by J1S/25] 35 ||F 2} 2 | ea | *S)/4/ 23 |/3) 3] 2 | 
Re lL 3] 2 Su} 33/5/38 iG] S] 2 | 
}e° [ga] 2 g2| oe )5 | BF 9) ™) 8]! (or i) 
a ||F | s e/a |} Iie 
E | (¢) 
a es | —— a — 
ORAL. 
Contacts. h 
{|/Mute...... Kikw |k ky} ij jit t t ee Pip. |p 
iij/Sonant ...| Glew |g a gy | aj || > dro |d B/ by |b (¢ ) 
SrRarts. 
ined, 
fii) Fluted ....]../kwh/kh kjh) sh} sj |} sh = [shj [ss |th, th}|f| ph jwh 
iv) Voiced . gwhigh ro|} jh) x | zj || zheolzhj [zz /db,dh||v| bh jw (¢) 
Flaps. 
Central. (gh) 
v\Flated . ---|krhrh os, rh «+» {[prh 
vi Voiced . rw \grhr R r c Ww ibrh D 
Lateral . 
vil|Flated ....]..|.... -» || th [th 1$h/ Ih F (d) 
Vili/ Voiced ....|.-|...+| «+ jice | fle DT Le os! * 
NASAL. (dj) 
ix|/Flated ....|..|..../qh PP iy tea Se «» {nh oh mb 
1 x(Voiced....|.. --(g qj | qj | nj lin n in m 


This table will be referred to as C iv 7, or consonant table, 
class iv, column 7=(zh). The glottids and physems are 
sufficiently explained in art. 5, and are here omitted. 

20. Alphabetical List and Explanation of the Palaeotype Sym- 
bols—Small letters, italics, small capitals, and the forms 
resulting from turning them must be sought under the 
large capital of the same class where the order of all the 
letters is specified. Explanations are greatly condensed 
and often confined to references to the preceding articles 
and tables, or to an example. The notation for differences 
of length, is explained in art. 6. 


Abbreviations. Abbreviations. 
AR. Arabic. PL. Polish. 
B. Melville Bell. PR. Portuguese. 
G A.J. Ellis’s consonant} S. Sweet’s consonants 
Table (art. 19). (art. 18). 
DN. Danish. sn. Sanskrit. 
E. A. J. Ellis. SP. Spanish. 
E. English. St. Storm. 
F. French, Sv. Sievers. 
G. German. Sw. Sweet. 
Tr: Italian. swp. Swedish. 
LLB. Prince Louis-Lucien| T. A. J. Ellis’s vowel 
Bonaparte. trigram (art. 19). 
ts. Lowland Scotch. ie Bell’s visible speech 
MG. Modern Greek. vowels (art. 17). 
occ. occasionally. ; 
A. (a ah a/i a’u aA a’y, a}, a ah, A, ®). 
(a) V 6, T8=T 22, short @ mann, long & father, art. 6. 
(ah) V 18, T 7, occ. E pass, path. 
(a‘i) art. 7i, unanalyzed diphthong, B eye, G et. 
(a‘u) art. 7 ii, unanalyzed diphthong, E how, @ bau. 
(aA) art. 11, F vent, a conventional form. 
(a'y) art. 7 iii, unanalyzed G freude, often (0/7). 
(al) or (a) with higher tongue, Ir and F short a, nearly 
{a) V10,T9. B. hears it in & father, arms, alms; E. 
does not. Sw. and E. hear it in Ls father, E. and 
LLB. in F diable, E. in F péte, pas. 
(ah) V23. B. says (A) with advanced tongue = (,A), (A) 
on the road to (a). 
(A) V 11, T 10, short open in E authority, long closed & 
awl, almost peculiarly E. 
(8) V2,T19. B. hears it in © dungeon, motion, con- 


scious, abandon, honor, bellows. E. hears it in 
these syllables and in E parental, capable, capa- 
cious, China, and @ gabe. Sw. and Sv. hear (9) i in 
all these cases. 


J. (2, eh). 
(ew) V 34, T 6, © gnat, almost peculiarly mn. 
(eh) V 36. B. hears it as a Cockney substitute for ou, ow 
in out, now, which E., a born Londoner, does not 
know. Sv. finds it to be “open” G6, see (y). 


B. (b bh brh, Di bhi, B). 
(b) 87g, Cii ‘13, art 8, E bee, ebb. 


(ea) 
(e) 


(E) 


(0) 
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$5, Civ 12, G w, lips fiat, not touching teeth, see 
(ph). 

C vi 13, used by Gavauene to stop horses, as wo! is in 
England. 

C ii 12, sonant of (pi), which see, theoretical. 

S 6 9, sonant of (phi), which see, theoretical. 

C ii 11, sonant of (P), which see, theoretical. 


(2 oh, 977, ¢ ch, ¢, gh). 

Visas ae almost peculiarly &, replaced on 
the Continent by | (0, oh, oh), which see. 

V 24. B. calls it an advanced (9), that is (,0), and 
hears it as regular short [rish-English 0, Cockney 
ask, American Chicago. Sw. hears it in SWD son. 
Sv. gives noexample. E. does not know it. 

art. 7 i, diphthong & foil, by some taken as (A‘i). 

reverted (s), the under part of the point of the tongue 
against the palate. St.! hears it in East Norwe- 
gian borse and also in swp. 

reverted (sh), SN. Y, the under part of the point of 


the tongue against the palate, but lower than for 
(¢) and pointing further back, see (TJ). 

buzz of (¢,, theoretical. 

reverted (zh), buzz of (¢h), see (DJ). 


(d dy dh dj, \d, dh,, d, p nj Dh, B 3)). 

S87, C ii 8, & doe, sonant of (t), which see, 

art. 12, © judging, consonantal diphthong = (djzhj), 
usually assumed as (dzh), and also as SN @, for 
which see (gj), and AR c which Lepsius thinks 


was also once (gy). 
$5d,Ciy 10, & then, MG 4, AR 3, buzz of (th), see 
( dh, ). 
Cii 6, Hungarian gyonay, pearl, art. 12. 
$7 4d,C ii 9, F doux, tip of tongue against gums, used 
in some midland and northern & dialects before 


r, -er. 
C iv 10, sp lid, lisped (z), retracted (dh). 

AR (yo (daad), described by Lepsius as close emphatic 
(.,1'), see (s, t, 2) and especially (K). 

C ii 7, reverted or cerebral SN ¥, common in south- 
west England, in connection with (R), which see, 
by some taken to be retracted (d,), parent of ® (d). 

a reverted consonantal diphthong = (D-++ ¢h), heard 
in Wiltshire (aRDJ) ridge. 

reverted (dh), under part of point of tongue pies 
teeth, theoretical. 

Irish Gaelic dair, an oak, “broad” post-aspirated 
sonant. The place of tip of tongue unimportant, 
but generally taken as dental or interdental. Es- 
sential points, tongue laterally expanded and 
slack, back raised, leaving a hollow “front.” 
Followed by a slow voice glide, resembling a pre- 
ponderating E (sh) mixed with (gh). This glide, . 
occurring between a sonant and a vowel, is closer 
at first than for an ordinary buzz and then more 
open. Constantly used for (dh) by Irish speakers 
of m. [Lecky, MS. communication.] ~ 

Trish Gaelic deas, palatalized or slender (3); glide 
from it like preponderating (J) mixed with (z). 
(Lecky, MS. communication. ] 


. (eed, e, BE, 2 oh, 2, 2 eh, 9, H, Wo). 


V 30, T ‘4, E net, SP e, medial between F and IT close 
and open (e, E), often (£) in dialectal gE. B. hears it 
only long in E there. Sw. yives F pére, which E. 
hears with (EE), Sy. gives © men, G ménner, dire, 
DN tre. LLB. hears it always and only in unac- 
cented IT syllables. 

art. 11, orinasal, F vin, conventional symbol. 

V 29, T 3, F dé, G ehre. B. says it is found in 
always and only i in the vanish (ee’j), art. 6; but E. 
hears the vanish from received speakers only in 
the pause, otherwise he frequently hears (ee) with- 
out vanish. Sw., Sv., and St. do not admit ae 
© without vanish. 

V 33,T5. B. considers it the regular E 80 
net, see(e). E. hears it long in G spriche, ete 
IT open e. Sw. hears itin E air, Ls eae 
(vEA). Svvalso in DN, lira. 

V 17, T 20. E. hears it in his B nut, wiitedi B. 
(nat) from E.’s dictation; many think (a 
used respectively in B accented and ur 
syllables, where E. hears (9, ), and he 
familiar with (a) in dialects. Sy. gives; a 
gabe, DN normal gave, SWD gosse. 


SPEECH- 


(9h) V21. Sw. gives E bird, where E. hears (9). B. heard 


it only in Somerset sir and Cockney penny; the } 


whole effect of the first appears to E. due to Somer- 
set (R), the second he does not know. 

intermediate between (9) and (%), written @ in Mr. 
Elworthy’s West-Somerset grammar, a very com- 
mon and characteristic sound in the dialect, but 
difficult and strange beyond it. 

V 31, T 17, F feu, peu. B. hears it in F dd, bait and 
in Ls, E. hears it longin @ hdhle. Sv. says the G 
sound is (ce), not (2a), see (y). 

V 35. B. hears it long in F peur, G schdne, ete., short 
in F jeune, G stécke. 
(a2) in the rest. See Sy. in (y). 

intermediate between (a) and (@), a common west 
Somerset sound; possibly Sv.’s “open @ ii.” See 
under (y). 

V5,T 21. B. hears it in EB done, young, up, two- 
pence, where it sounds dialectal to E., who hears 
(9), which see. 

(q’0) art. 7 ix, acute inchoant diphthong. 

me. (f, 3). 

8 1i, Ciii 11, & feel, lower lip against upper teeth. 

a turned f,a modifier, laxly used; see mute and so- 
nant (kj, gs), lateral flap (IJ), nasals (ng, dj) and 
consonant diphthongs (tJ dj, TJ DJ). 


G. (g¢ 2} gh gj gjh grh gw gwh, @ ah). 
(g) $7 a, C ii 3, art. 8, & gape, egg. 
(g§) 87, Cii5,sN R, sonant of (ky), which see, and also 


(0") 


(a) 
(ah) 
(a1) 


(=) 


(f) 
(3) 


(gh) 85a, Civ3, mid g tage, buzz of (kh), which see, and 
also (gjh, gwh). 

Cii4, rr la ghianda, sonant of (kj), which see, for- 
merly common in E before (a, #), as guard, gar- 
rison, now generally preserved in girl, even in the 
vulgar form (gjzl). 


(gj) 


E. hears (a2) in schéne and | 
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but often heard in Germany; long & (ii) is often 
replaced by (ii), especially before and after (r) and 
in singing. 

(ti) art. 7 ix, typical grave inchoant diphthong. 

me 9) V 27. B. hears it in @ uber, gliick; Sw. in F lune, 

| where B. hears (y); E. inclines to (1) in G, but Sy. 
thinks differently, see (y). 

(jj), J th). 

a modifier, symbol of palatalization, art. 12, but this 
simultaneous palatal action is constantly confused 
with successive (J, Y). 

art. 7 viii, used to express the vanish of (ee, e) to- 
wards (i), ending in an approach to the consonant 
(J), thus (ee’j, e’j). 

or \j) without a cot, marks a semipalatalization, the 
tongue being only approximated to the palataliz- 
ing position, observed in several Uralic languages 
by LLB. 

$5 4, Civ 5, & yea. 

$1, Ciii 5, & hew, hue (shYu), hiss of (J) very close 
to flated (“ii), art. 4. 


. (k kj kh kj kjh krh kw kwh, K kh). 

S 3 a, Ci3, B cape, perfectly mute, art. 8. 

$3, Ci5, sn ] the “back” and “front” of the 
tongue brought closely into the (k) and (J) posi- 
tions, forming a complete stop; the “ point” may 
rest against the lower gums, and had better do so 
to avoid the jump up to (tJ) chest, with which this 
mute is constantly confused ; but (tJ) is more like 
@ (kjuyh) or post-aspirated (kj), which supplies 
the necessary hiss. 

S la, Ciii3, @ dach, sp j, see (kjh kwh). 

Cid, iT la chiave, palatalized (k), art. 12. In the 
17th and 18th centuries constantly used in E be- 
fore (a, #), it may be now constantly heard in Lon- 
don before ou in count. called (kje’unt), or finer 
(kjéunt) for (ka’unt), 


lj) 


(kh) 
(xj) 


*(gjh) Civ 4, mid 4@ siege, buzz of (kjh), which see, con- 
fused by Germans themselves with (J), palatalized 

(gh). , 

{grh) Cvi3, aR $ (grhdin), or (gh) with the uvula slightly 


trilled, frequent Dutch g, Ma@ y before (a, 0, u) in 
a mild form; Lepsius takes the AR sound to be 
(Gh), which see. 

art. 12, C ii 2, E guano, sonant of (kw), which see; 
the positions for (g) and (w) are assumed at the 
same time. : 

(gwh) C iv 2, @ auge, fuge, sonant of 

bialized (gh) after (1). 

(G@) C ii 1, sonant of (K), which see, theoretical. 

(Gh) buzz of (a), see above under (grh). 
H. 

(h) 


(gw) 


(kwh), which see; la- 


(h ‘h’h th, A, 4, nqh). 

when no letter, and, at most, some sign precedes, 
used for the unanalyzed physem, art. 5; after a 
letter very laxly used as a modifier of vowels (ah 
oh), and consonantal hisses or buzzes (th dh sh zh 
kh gh), ete. 

simple flatus, the (h) omitted when another letter 
precedes, as in the recoil (hep‘) hap, art. 8. 

the crudest voice producible, opposed to (‘h), the (h) 
omitted in the voiced recoil (ded’) dead, art 8, and 
in (’1, ’m, ’n, ’r) syllabic. 

smack or click, art. 2, (1), the (h) is omitted after 
consonants showing the clicking parts, as (Kt, tjt, 
tj2t, tt, Tt) guttural, palatal, unilateral, dental, 
and reverted click, see the turned numerals (SF 

: 1 &@), which are used for brevity. 

(h) art. 5, physem (2), the AR » (haa), or “ wheeze.” 

(H) art. 5, physem (1), the “jerk” or unflated aspirate, 
; used as post-aspirate after Indian sonants, as sN 

W (bye). 

(uyh) jerked flatus with gradual glottid, art. 5, physem (1), 

} the usual aspirate of Scotland and Germany, and 

the Indian post-aspirate after mutes, thus sN @ 

| Mare (kujh, ,tuth,{pxth), usually written kh, 


th, ph, but not to be confused with the palacotype 
(kh, th, ph). 

L. (iia iis, ¢ 4, 1). 

_ V 25, T 1, short F fil (very different from EF fill), 
long & feel. 

art. 7 iv, typical initial weak (i) diphthong, often 
; confused with (Ja). 

art. 7 vii, typical murmur diphthong with following 
permissive trill. 

YV 26, T 2, e knit, almost peculiarly & and Icelandic, 
Vou, XXIL—1122 


~ 


(*h) 
Ch) 


(th) 


(kjh) Ciii4, @ teich, palatalized (kh), confused with (sh) 
by German theorists, but the back of the tongue 
is higher for (kjh). English people confuse it 
with concave (sh), which it ought never to ap- 
proach, though it comes near convex (shj). Either 
(kjh) or (kjh), the hiss of (ky), which was not dis- 
tinguished from (sh), was the original sN TW now 


called (sh) and confused with W properly (¢h), 


see under C, 
Cv3, AR o a (kh) with the uvula slightly trilled, 


as in Dutch ch; Lepsius considers both to be 
(Kh), 

Ci2, art. 12, m queen (kwiin), not (kwiin). 

Ciii 2, Ls quhat (kwhat), @ auch, buch, art.12 labi- 
alized (kh). 

Cil, aR “J (Kaaf ), the tongue greatly retracted and 


wedged against the uvula. Lepsius considers the 
proper sound of AR. to be (@), the sonant of (kK), 


By Syrian Mohammedans and often by Egyp-- 
tians the G is lost or rather becomes hamza (;), as 


(;aa‘la) for (Kaa‘la) bg tg “Emphatic” character 
attaches to AR ‘ed 5, here written (K 


krh grh t ds z), which Lepsius takes to have the 
values (G KH Gh .d!, .1', .s!, .dh') respectively ; 
this “consists in a modification of the vowel by 
narrowing [the passage below] the soft palate ;” 
these letters are called “high” by the Arabs be- 
cause of this very high back of the tongue. They 
call the emphatic pronunciation “thick, rough, 
fatty.” In fact (a) becomes (a), (0) remains, (e, i) 
become (E, i), (u) is scarcely changed. Euro-— 
peans recognize the consonants mainly by this 
vowel change. : 

(kh) hiss of (x), considered by Lepsius to be the proper 
sound of what is here written as (krh). 


L. (11j Yh th ]j 12 Wh, *1, 1 th 2dh, wth, 1 4j, [ Th, 
% 


S6c, C viii 8, art. 10, © gull, tip of the tongue far 
behind the gums, replaced on the Continent by 
(,1). 

86b. Sw. says “(1) formed inthe place of (s),” and 
hears it in rr gli, sp ll, PR th, where LLB. and E. 
hear (]j). ; 

(jh) S2b. B. says it is “a variety of defective s,” theo- 


retical. 

(Ih) S2e, C vii 8, flated (1), not Welsh Wl. B. hears it be- 
fore (t) in felt, as (felht). E. hears no trace of it, 
any more than he hears (“e) in (wet). 


(krh) 


(kw) 
(kwh) 


(K) 


(1) 


(13) 


‘ 
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(lj)  Cviii6, art. 12, rrgli, sp Il, pRwh. LLB. and E. hear|(nj) this bears the same relation to (n) that (tj) does to 
this as a palatalized (1), not Continental (1), the (t!, lrish Gaelic “slender” nn, as in binn, [Lecky, 

. palatalization having retracted the (1). MS. communication. | 

(13) C Pps form or buzz of unilateral Welsh UW, | 0. (0 at os éy, 0 oh). 

(lh) Cvii8, or more conveniently (Ihh), Welsh Wall; put | (0) V 6 4 1h aver? bi re % +7 se wo zB was (00x), 
tongue in position for (1), raise the left side to | ; By a mee pages site je h) ; oy cit ue %). 
touch the palate, let flatus escape by the right side. | (oh) V 20. 2 Sw. and By. eee Ne eincigien neither (0) nor (oh) 
The tongue is then in the position assumed after | ihe homme, which E. hears as (om), Very different 
making the unilateral click (tj7{), see ({h) under | from E(om). _B. hears (oh in colloquial eloquence, 
H. This unilaterality is insisted on by Sales- philosophy, opinion, and American whole, in all of 
bury,! and E. was thus taught in Wales. Sw.? also ‘ vi on hears \9). entional f b 
insists on it. Some Welshmen do not. | (os) a ca y. eae > ate ional form, not to be con- 

(1): little, syllabic (1), the voice of the lateral flap suf- P va ail th : na f f f 
ficing to form a syllable when final. (6y) art. T 13 t Sh a i Get, 88 (a’y). . j 

(1) $6 d,C viii9, F lait, the tip of the tongue against (0) V7, 113. B. hears it short in B goer, mower; E. in 
the gums, as is usual out of England poetic, following. B. hears it when long in B 

(lh) S2d Cvii9, flated ( 1), oce. F peuple ; always and only with the vanish (oo’w), art. 6, art. 

(I) S6a, PL guttural sr ohareediae ts that is, 2 with a 7 viii. E. hears (00’w) in the pause, but otherwise 
slanting line drawn through it. The back of generally (00), end (6ou) isalways erroneous, 
tongue is raised as high as for (K). St.3 finds El (oh) V. 19. B. says this is a mixture of (o) with (1) or is 
after a vowel in the same syllable half guttural ; (0) with advanced tongue, that is, (0); he hears it 
thin ls Gnicndwh @ Englishmen. in F homme (ohm), where E. hears (om), see (oh). 

(th) S2a. B. calls it “the hiss of a water-fowl,” the hiss (CE. (ce ced ce’y, @ ou, ©, © D). 
of (1), theoretical. ‘(ce) | V 32, T 18, F veuf, @ bicke. Sce Sv. under (y). 

(Lt)  Cviii 7, reverted /, the underpart of the point of the | (@4) art. 11, orinasal Fun, chacun, conventional symbol. 
tongue coming against the hard palate, used in| (q@y) art. 7 ili. 5 ’ : 
conjunction with (R) in southwest England, as (e) Wi. B. hears it in Scotch Guelie laogh ; it may be 

is , “te 7 
on altar re Those who used retracted (r,) produced by saying (uu) and suddenly opening 
: /4,'1,). n.)s 

(th) Cvii7, flated form of (L), theoretical. ‘ (@’ rte Seeitai dichstieny art. 7 ix, or (un), begun 

(1) Oe eae ak eae : pete Nei with the mouth open and without internal round- 
a word it is always written UW ), tongue in the same tes, common in sous xt eta 
position as for (3), which see, but with the lateral | (qs) yg, B. makes it the “narrow” form of (a), and the 
ones phn of the l class. [Lecky, MS. communica- regular form of Ls up, come; Sw. occ. Ls form. 

(i) “nish Gocllo “slender” agnidrish Geclic, mitt;| ©) ° %2_ ™ Beare ites he =e a at at 
this bears the same relation to (I) as (tj) does to (t), which E, finds dialectal. ‘ 

(1) oe Oe a ae eee (DM) a eeorviey pia ee ss of fod pti 

’ 8 vane Ye . which a sound of (A, 2) seems to run, and usua 

(th) gre eeennee: of the gradual glottid, art. 5, and rcs 44 the latter. y 

(1) turned L, DN ret, glottalr. Donders says “sing a| P. (p ph prh, p,, phy, P). 
note as deep as possible, and then try to sing a|(p) S39, Ci13, © peeping, perfectly mute, art. 8. 
lower one, the voice will be replaced by a peculiar | (ph) S14, C iii 12, Hungarian f, Me ¢, an (f) spoken by 
crackling noise,” which is (1); it is the common the lips only without the teeth, mouth im position 
form of DNr. for blowing to cool, flated form of (bh), which see._ 

M. (mmh’m nw) (prh) Cv 13, flated form of (brh), common with babies be- 

(m) 88g, Cx 13, art. 11, & mumming. (pm) © case of (ph), aie lips closed flat to form a com- 

(mh) S4g, Cix 13, flated form of (m). B. hears it before plete stop, eheprationls 
2 es gine of (m), as camp (keemhp); E. does | (pn,) $2 g, middle of lips in contact, flatus expelled from 

Om) Rea sar EIS SaaS " _each eho ue es — Petre cave 

(mw) turned m, C vi 12, © defective r in vewy (veri) very, (P) pa are RasAidtiene ae re. ay . 

. differing from (brh) by having tight and flat in i 
place of loose and round lips, with minute instead Q. (q qJ qJh qh qj). 
of considerable excursions of the flap. (q) S8a,Cx 3, Esinger, finger, (g) with nasal passages 
N. (n nf nh nj, yn vnh, ’n, N, 1 1). ors 

(n) S8¢,Cx8,E ay tongue as for (t), mouth open or (q3) $86, Cx 5,8Nn %, nasal of the palatal series, see (kJ 
closed indifferently, as the tongue is an effectual gj). Bopp considers it to be F gn, and Sw. hears it 
stop, art. 11. in Fand iT gn, sP fi, PR nh, in all of which LLB. 

(nj) anasalized (lj), which those take to be IT gn who and E. hear (nj) only. ? 
assume IT gl to be (lj, see (nj, qJ). (qjh) $45, flated (q J), theoretical. 

(nh) S4c, Cix8, flated (n), used in Cumberland for|(qh) S4a, C ix 3, flated (q). B. hears it before mutes, as 
initial kn, in know (nhoo). B. hears it before sink (siqghk) ; E. does not, art. 11. 
mutes, as in bent (benht); E. does not, see art.| (qj) Cx 4, palatalized (q), different from (q J). 

i HR 

(nj) nasalized (dj), the tongue lies along the palate in the R. (rrh rsh, To Toh. wr ath yro, 7 7h TW, To, R Roy 1). 
same way as for (dj), but the nasal passages are (r) C vi 8, & ring, tip of tongue far behind gums, flap 
now open. LLB. and E. hear it as palatalized F weak in England, strong in Scotland and Italy. 
(n), not (\n), IT gn, sP fi, PR_nh, F gn. St‘ takes|(Th) Cv, flated form of (r). 
the F sound to be (qj). E. has not detected (qj) (rsh) P. 4 La tongue in position for (sh) with point 
in native F speakers, after long-conti pate EE 
observation. aos Boland el, tg br piled dae (r5) § 5e, C ii8, imperfect (d), the tongue not quite in 

(n) S8d,Cx9, Fnain, tongue on gums. contact, almost (zhj) ; imperfect (r), the flap being 

(nh) $4 d, Cix9, flated (.n), theoretical. omitted, considered by B. and Sw. as normal (z), 

(n) syllabic (n), open (oop’n). a sign for flapping being added where a trill is 

(x) €x7, reverted (n), tongue as for (T), sN YF, south- used. Sv, makes Er before a vowel regularly (\ro). 
west En in connection with (R), as (ha&RN) ran. To E., a born Londoner {r9), before a vowel is very 

(1) sh feelin “broad” nn, as in drant (the n not, 4) g bp nee yee en AY 

oubled because of following t), tongue as for (t, 3 ° op) 3 ae , 
which see, but with nasal passages open. ae (r) Ovid, sp rey, rr ra, fully trilled r with the point of 
MS. communicati the tongue advanced to the gums. to 
0 nication. ] P & 
(rh) Cv 9. flated (,r), oce. F nétre. Ba A 
1 Welsh Pronunciation. 1650. (ro) alveolar unflapped (,r), see (ro), possibly the 
2 “Spoken North Welsh,” in Trans. Philol. Soc., 1882-84, p. 418. sp r in amar, arado, breve. aa eael 
: Englische Philotogie: I. Die lebende Sprache, p. 74. (r) © vi 3, Parisian Paris, uvular r, art. 10 
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sembling (grh). 
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(rh) 
(rw) 


(ro) 


C v 3, flated (r), common asa G final r in the pause, 
and then greatly resembling a faint (krh). 

C vi 2, labiulized uvular (r), regular in Northumber- 
land. 

untrilled uvular (r), heard faintly between vowels 
in Northumberland, in very, merry (va'r,i, ma'r,i), 
almost (v'ai, m’ai), like rr vai, mai. 

C vi 7, reverted or cerebral r, the underpart of the 
point of the tongue brought near the palate, and, 
according to E.’s observations, allowed to flap, but 
constantly asserted to be untlapped, see (R,). Com- 
mon in modern Indian, not in sn, and found in 
Norway and Sweden.! The characteristic of south 
of England dialectal speech, and parent of re- 
ceived Er and the vocal degeneration of r, art. 7 
vii. By some considered as greatly retracted (r’). 

C iv 7 unflapped variety of (x), supposed to prevail 
for (R), which see. ° 

art. 7 vii, fully degenerated vocal (rR), which may be 
followed permissively by a trilled or flapped (x), 
forming the murmur diphthongs. 


(R) 


(ssh shj sj, ,s \sh, s, 5j). 

Sle.C iii 9, Eseal, hissing, with a convex tongue 
forming acentral strait, the sides being held firmly 
by the palate and teeth, point tense and un- 
ruffled, with many unconscious varieties. 

$1 f, Ciii 7, Brush, tongue retracted in respect to 
(s), upper surface rather hollowed than convex, see 
(gh, shj) and oce, lips projected, as B hush (hash), 


- (sh) 


(shj) 
pressed, second element in (tJ = tjshj), High @ s 
initial before p, t,as spielen, stehen, where (sh) 
is not admissible. 

C iii 6 PL kos’, palatalized (s), art. 12. 

Ciii 9, point of tongue advanced nearly to teeth. 
LLB. hears it in Tuscan sharp rT lo zio, usually 
taken as (,tsio). 

advanced (shj), tongue convex and nearer the pal- 
ate. LLB. hears it in Tuscan pece (pé'\she), and 
considers it the only proper sound of rr ¢ before e 
and i, which is usually assumed to be (,t,sh) or 
(tJ) ; but an Englishman’s (tj) is quite intelligible. 

AR, (saad), according to Lepsius a close em- 


phatic s or (.s1!), see (K) and (d, t, 2). 


(sj) 
(\s) 


(sh) 


(8) 


(8j) 
. Same series as (tj), which see. [Lecky, MS. com- 


munication. ] 


hy 


( (t ty th tj, st, th,, t, a TY, t tj). 
t) 


for E (t, d). 
E chest =(tjshj), art. 12, not to be confounded with 
.  (kj', which see. 
Sid, Ciii 10, & thin, Icelandic pP,Ma 6,aR , 


(t3) 
(th) 


C iii 8, (sh) with convex tongue, tip somewhat de- | 


Irish Gaelic ciste (,kjisjtje,) treasure, s of the} 


$3, Ci8, & too, tip of the tongue far behind the | 
gums, generated by reverted (T), with which it | 
is confused by Indians, who use their cerebral J Z | 


point of tongue against back of front teeth, hiss | 


produced by flatus escaping between tongue and 


teeth, not necessarily between the interstices of | 


the teeth, as Sw. says. 
(tj) 


(t) S3d,Ci9, F fas, usual Continental alveolar t, with 


Ci 6, Hungarian ty, palatalized (t), art. 12, see (dj) | 


the tongue against gums, sN q, found in some | 
midland and northern £ dialects before x or -er, | 


see (\d). 

C iii 10, sP z everywhere, and c before e, i, voz 
zopo, cecéo cinto, lisped (s), tongue against gums, 
and hence a retracted (th), see (dh,). 
it in Ir vizio, where it is generally assumed to be 
(,t,s). 


(th,) 


(t) 
(vr) 


emphatic (.,d'), see (K). 
Ci 7, reverted or cerebral sN %, with underpart of 


the point of the tongue against the palate, common 
in southwest Ein connection with (Rx), parent of 
received E (t). se 
consonantal diphthong = (Tch), heard in Wiltshire in 
connection with (R), as (@RTJ) rich. 
Irish Gaelic “ broad ” post-aspirated mute, as in Irish 


(a3) 
(t) 


tongue is apparently unimportant, but it is gene- 
Saipahenvaed to eu dental or interdental. The 
essential points are that the tongue is laterally 
expanded and slack, while the back is raised, 
leaving a hollow in the “front.” It is followed by 


1 Englische Philologie: I. Die lebende Sprache, p. 4. 


ar $ (taad). which Lepsius describes as a close | 


Gaelic alt, té, 4. The place of the tip of the) 


LLB. hears | 


(ti) 
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a slow flated glide, while the position changes to 
that of the vowel, resembling a greatly predomi- 
nating (th) mixed with (kh). The voice is not 
put on till the vowel position is reached. This is 
constantly used for (th) by Irish speakers of Eng- 
lish. [Lecky, MS. communication. ] 

Irish Gaelic “slender” form of post-aspirated mute, 
as in ailt, of a knuckle; the tongue is spreading 
and slack ; the part nearest to the palate 1s about 
an inch on the inner side of the tip, being more 
towards the back than in the position for (s), the 
“front” being also raised; thetip is not turned 
up and its position is unimportant. The’ glide of 
the post-aspiration sounds like a predominating 
(Jh) mixed with (s), being tighter at first and 
looser afterwards than the © (sh). [Lecky, MS. 
communication. ] 


U. (u tha, w wh, au, ay, 0). 


(v) 


V 3, T 15, short & to unemphatie, F poule, replaced 
by (w) in B; long & too. Some phonetists make the 
E long (uu) to be always (tu) or (ww). 

art. 7 vi, where (t) replaces (w), F oie (tia), oui (ti), 
in soi, doigt, etc. LLB. considers that (s, \d), ete., 
are labialized, art. 12. 5 

V 4, T 14, & full, wood, woman, could, “ wide” form 
of (a). 

V 16. B. hears it in the “colloquial” use of & awful, 
fissure, nature, fortune (which E. does not under- 
stand), but says also that it is (wv) with a raised 
tongue, and hence =(t). Sw. hears it in swp 
upp, Sv. and St. in Norwegian huska. 

art. 7 ix. grave inchoant diphthong, possibly Sw.’s 
(ww), common dialectally in Cumberland and 

Westmoreland, 

midland E vowel replacing (0,@). E. feels it to be 
near (0), or to be a “thickened” (uw); Mr. Hallam, 
to whom it is native, considers it to have the 
tongue intermediate to its position for (0, u), and 
the closure of the lips equal to that for (0), but 
made with flattened lips. In Yorkshire, Cumber- 
land, and Westmoreland it is replaced by (w), with 
which most received speakers confound it. 

V 15. Sw. hears it long in Norwegian and swp hus, 
ut, and says it is not far from F lme, but see (y). 
St’. considers it intermediate between (u, y). 


dA¥,, 4) 


$5 i, C iv 11, E veal, voiced (f), easy for F,F, IT, 
hopeless to G, SP, AR, MG. and Hungarian. Indians 
use (v) with lower lip against upper teeth, but the 
dentality is not prominent; they read sN q in 
this fashion when not following a consonant; 


when it does, it reverts to (ti) rather than to (w), 
as (anustiaara), not (anuswaara). In Bengali both 
@q are called (b), which may be compared with 
sp (bh) for (b, v). 

a turned v, regarded as an imperfect N, without the 
last upstroke, N, after a vowel represents F nasal- 
ity, art. 11, and used also for that of PRand modern 
Indian, in which the nasality seems much harsher, 
written like Greek n. 


. (w wh, w wij, 72). 


S5h, Civ 13, BE we (wii), with which compare F vie 
(vii), owi (ti) and G wie (bhii); possibly ar 4 

S1h, C iii 13, B whey, which, wheel, whale, as distinct 
from way, witch, weal, wail; the distinction, how- 
ever, is nearly obliterated by received speakers, 
who use (w) for both (w, wh), which is like saying 
veal, vale, vile for feel, fail, file; yet they laugh at 
the Somersetshire peasant for using initial (v) for 
(f). Some consider (wh) to be (hw), meaning 
(whw), and others to be (hit). 

a modifier to show labialization, art 12, see (kw). 

art. 12, symbol of LLB.’s presumed palato-labializa- 
tion, by attempting to pronounce (y) at the same 
time as a preceding consonant, as F lui, nvit, which 
on this hypothesis are (\lwji, wji), and not (Lyi, 
\nyi). 

an indefinite vowel sound approaching to (u), to- 
wards which & (00) vanishes, art. 6. 


Y. (y yi, yx, y ¥). 


V 28,116. B.and E. hear thisin Fame. Sw. thinks 
the F sound to be (1). Sv., speaking of the two 
series of vowels (I 2 ah) and (y @ eh), says what is 


2 Ibid. p. 828. 
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equivalent to close G i in iiber = (a), the lips being 
often pressed against the teeth ; open G ui in hitte 
= (a1), somewhat more open than (2); close G 6 in 
schén = (@); open @ 6 in bécke = (eh). Sv. also 
makes F win lune and DN y in lys=(1); F ew in 
peu = (9); swp 6 in for = (ah), which last he be- 
lieves to be the vowel nasalized in F un. 
makes DN y in lyst = (y) and F eu in peuple =(@. 
art. 7 v, F huile, see also (wj). 

intermediate between (y, 2), frequent in west Somer- 
set and Devon, where it replaces the received long 
(uu) and the received diphthong (iu). 

V'14. B. considers that F (i, i, e e) when unaccented 
tend to (y), as in return, limit, Saint Paul’s, cap- 
tain, there is, and regularly unaccented the. Sw. 
hears it as oce. Ein pretty. E. has not observed 
this change. 

V 13. B. hears it long in American sir. Sw.’ says 
“the only Russian vowel which offers any special 
difficulty is the b1, first correctly identified by B. 
as (¥).” Lepsius? describes it as having (u)-tongue 
and (i)-lips, which would give (@), and not (yY). 
Sw. also identifies both North Welsh u and occ. y, 
as in sut. ty, with (¥), replaced by (é) in South 
Wales. The pL and Bohemian y have the same 
sound, 


%. (2 ah zhj zj, \z, vzh, 2). 

$5 .e, Civ 9, » zeal, buzz, not in sP or Indian. 

S5f, Civ 7, EF division, Fj. St says the E and F 
sounds are different, the F being more dental. 

C iv 8, voiced (shj), found in E (dj = djzhj). 

C iy 6, PL lez’, voiced (sj), palatalized (z), art. 12. 

Civ 9, rv lo zelo, according to LLB. Usually con- 
ceived as (,d\z), voiced (\s), which see. 

voiced (sh), which see, heard by LLB. in rv regio, 
usually accepted as (\d\zh), for which the English- 
man’s (dj) is sufficiently intelligible. 

ar & (zaa). Lepsius considers this to be a close and 
emphatic (dh)—that is, (.dh!), see (K)—but that in 
some places it is incorrectly pronounced as an em- 
phatie (.z) and in others as an emphatic CWE 


Numerats. (7¢ ¢h#¢18,11‘°). 

Kaffre reverted click = (Tt), see ({h) under H, Ap- 
pleyard’s q. 

AR ¢ (gain), see art. 5 (4). 


(yi): 
(y1) 


(z) 
(zh) 


(zhj) 
(zj) 
(2) 


(\zh) 


(2) 


“tyilled wheeze,” differing from (h) solely by a rattle 
of mucus. 

Hottentot bilateral palatal click, Boyce’s ge = (tjf), 
see (th). 
Kaffre dental click, Appleyard’s ¢= (,tt), see (th). 
Kaffre unilateral palatal click, Appleyard’s «= 
(tj2}), E click to start a horse, see ({h) and (17h). 
Waco (North-American Indian) guttural click = 
(Kf), see (th). 

modifier, meaning properly “with raised tongue ” 
used laxly, see (K). 

modifier, meaning properly “ with lowered tongue,” 
used very laxly, as in (a1), yi, u1, pi, bi, phi, bhi), 
which see. 

modifier, meaning “internally rounded” by com- 
pressing arches of palate, art.4, as ina parrot’s puss 
(ptuts). 

modifier, meaning “ with projecting lips,” compare 
(pus, pouds, ptuts), and Devon (yi), art. 7 iii. 


POUNUS ee cast eatee ne 

clear glottid, art. 5 (1). 

check glottid, AR hamza, art. 5 (3). 

suddenly stop, or absence of recoil in the pause, as 
(:strav’wak!), not (:straa*wak‘). , 

(1) after a vowel shows that the syllable has a sec- 
ondary stress, as (nd:minee’sh¥n) nomination ; (2) 
before a whole word indicates the secondary em- 
phasis usually shown by a capital, as (pAAl, :pAal) 
pall, Paul. 

before a letter shows that it is especially strongly 
uttered, emphasis on a single element, as (.het, 
h.et, hee.t) hat, hat, hat, as distinct from ‘at, hot, 
had,” see (K). 

(1) after a vowel shows that the syllable containing 
it has the principal stress; (2) prefixed to a word 
shows it to be emphatic, a substitute for italics, as 


ers 


(®) 


Par. 


() 


- 1 “Russian Pronunciation,” in Trans. Philol. Soc., 1877-79, 
2 “Die Arabischen Sprachlaute und Sclavisches y,” in 
Berlin Acad, Sci., 1861 P: 150... 
4 ; a a Welsh,” in Zrans. Philol. Soc., 1882-84. 
»P. 


Sw. also | 
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(‘wil)i kom? wil “hii kom?) will he come? will he 
come? art, 14. 

(1) before (h), see (’h) under H, ernde voice; (2) be- 
fore voiced letters, rendering the voice syllabically 
prominent, see (’1’m ’n), ete.; (3) more laxly used 
in (’j, ’w) for indefinite vowels near (i, u); (4) after 
sonants, voiced recoil, as (ded’) dead, art, 5. 

(1) abbreviation for (‘h) flatus, which see under H; 
(2) before voiced letters indicates whisper, art. 4; 
(3) after mutes, flated recoil, as (det*) debt, not 
written unless it is necessary to call attention to it. 

before voiced letters, reduces them to flated, as (“ ii), 
art. 4. 

after a vowel or consonant nasalized by partial open- 
ing of nasal passages, in Gaelic, south G, oce. 
American, 
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(1) mark of diphthongization, placed over or after 
stressed element, art. 7; (2) after (a) and not over 
it, as (a’i), distinct from (4i), mark of unanalyzed 
diphthong, art. 7. 

in place of (’), mark of slurred diphthongs, art. 7. 

(1) after a letter shows retraction, as (d,, dh,), ete.; 
(2) (,,) more retraction. 

(1) over or after a vowel denotes medial length, often 
united with diphthongal (’) forming a circumflex, 
as (Ai, 91): (2) after a consonant shows that it is 
held, the position being maintained throughout 
even when mute, as (det’); used for the north of 
England definite article (t‘man) the man, dis- 
tinctly different from (tman, teman, ttman). (,) 
prefixed to a letter means “ with tongue advanced 
towards the teeth,” see (,6 d mm): (3, 4) (..) 
more advanced, as (t) tongue point some way be- 
hind gums, (,t) tongue point on gums, (,,t) tongue 
point on teeth, (,\t) tongue point on upper lip. 


Srans. (tai +)) 0). 

) abridgment of (th), which see under H. 

mark of trill or flap, used in transliterating B. and 
Sw., thus their equivalent of (rog_) =(r). 

symbol of inspiration, art. 2 (2). 

symbol of glide or speech-sound with changing posi- 
tion, when simple juxtaposition is insufficient, arts. 


(‘) 


(t 
(8) 
(i) 
(ts) 


2, 8. 
the second half of a parenthesis ()) cut at-the height 
of a non-ascending letter, symbol of “ break,” 
showing that there is no glide between the letters 
juxtaposed. Thus (s-+ii) is usually written (sii), 4 
but (s)ii) are the two letters and their sounds (s, ii) a 
without any glide, of great use in theoretical dis- 
cussions. 
the second half of a parenthesis placed between two { 
letters shows that, though they belong to different 
words, they run on with a glide as if they belonged 
to the same word, very convenient in dialect 
writing, as (ool’)d a’me¥n) old woman, usually writ- 
ten ole dumman by dialect writers ; here (‘) shows 
that (1) is held, but (,) marks that it does not run 
on to the (d), which, however, is shown by () ) to 
belong to the same word with (1), but to run on to 
(a) in the next word. 
is [ cut at the height of a non-ascending letter and 
shows that the letter it precedes is scarcely per- 
ceptible in speech, as (:mAdh,rijdh,) Madrid. 
There are many more palaeotype letters and signs, here 
omitted for brevity, but found necessary for phonetical dis- 
cussions. ‘ 7 . 
21. Practical Alphabets.—The above alphabetical list com- 
prises 243 symbols, made up of 192 elements, 14 vowel 
diphthongs, 4 consonant diphthongs. 19 modifiers, and 11 
other signs. It has been reduced to the smallest possible 
number suitable for giving a notion of the kind of symbol- 
ization required for universal alphabets. The list fre 
which it was extracted contained double the nur 1 
was still incomplete, even so far as the writer’s ir 
tions had extended. A universal alphabet would 
require a thousand cases to be provided for. It wor 
difficult for even the inventors to use such an alp 
absurd to present it for practical use. Inventors h: 
fore had recourse to radical signs symbolizing 
consider the principal relations and modifi q 
radicals. Some, as Briicke, Merkel, Bell, and Swe 
entirely new characters, of which Bell's and § 
intended by their shape to recall the positions 0 
of speech in uttering the sounds represer 
writers are not agreed either as to the shape 
radicals themselves. The modifiers are very 
when more than one modifier is requi 


Q) 


(1) 


SPEKE. 


become too complicated for the eye and hand to deal with 

them rapidly. Universal writing is still a philosopher’s 

Stone, though much has been learned in its pursuit, 
Palaeotype is of course a mere typographical makeshift. 

Fortunately writing long preceded phonetic knowledge. 

The number of distinct sounds in any one language s:Idom | 

exceeds fifty, and practically fewer still are needed, for a 

native needs only a broad hint of the sound to reproduce it. | 

The signs for English in art. 1 are rather superabundant 

than deficient, and the small additions of foreign signs suf- | 

fice for French, German, and Italian practically, though 

very deficient scientifically. In fact, the modes of combin- | 

ing sounds in those three languages and English are so dif- | 

ferent that the alphabet has to be differently conceived for | 

each. This is the final breakdown of universal writing. 

An English, German, French, and Italian reader, each re- 

quires an alphabet founded on his own linguistic habits, 

and very insufliciently comprehends any other. But even 

a rough appreciation for linguistic purposes is better than 

the thoroughly false appreciations now current. To obtain 

a scientific foundation for erecting an alphabet of any lan- 

guage which shall have scientific value, five stages are | 

needed : (1) the perfect acquisition of a series of words con- | 

taining every sound used; (2) variation of each word by 

involving its sounds in different combinations to appreciate 

the effects of gliding juxtaposition; (3) the perfect acquisi- 

tion of short sentences of different characters to understand 

the effects of construction and emotion; (4) the study of 

unrestrained conversation between natives from the pho- 

netic point of view; (5) frequent writing from the dictation 

of natives and teaching others to read by the signs adopted 

after the first four stages are passed. How far the charac- 

ters should indicate the positions of the organs of speech is 

another point, which need not be considered at first, and can 

only be accomplished with extreme roughness even at last. 

Thus Bell’s capitally conceived and executed “ visible 

speech” requires much explanation to be intelligible and 

after all tells but little. Any signs easy to write and dis- 

tinct to read without wearying the eye will suffice, provided 

each be furnished with a full explanation (much longerand 

more explicit than the greatly condensed explanations of 

art. 20) not only of its separate but its combined power, and 

the requisite knowledge for furnishing these cannot be 

J obtained without much and long-continued labor. Mr. 

Sweet’s studies of Danish, Swedish, Russian, Portuzuese, 

and North Welsh pronunciation are models in their way, 
espevially the last, but suffer from extreme conciseness. 

The use of such phonetic studies is principally philologi- 

eal, a much smaller amount of precision sufficing for all the 

| purposes of ordinary life,—understanding speech and speak- 


lng intelligibly, writing speech from dictation and reading 
whatis written. Our scientific knowledge of speech-sounds 
has really only just commenced, and is therefore extremely 
incomplete and confined to very few people. But what has 
as yet been learned is of great practical value in the reduc- 
tion of unwritten dialects and languages to writing, in ex- 
hibiting the actual speaking habits of existent written 


employed in extinct languages, and hence in historically 
tracing the cognation and filiation of one language to an- 
other and the successive forms assumed in the gradual de- 
velopment of a single form of speech. These great applica- 
_ tions of the study of speech-sounds, as well as the practical 
introduction of systems of spelling easier to read and write. 
than those now found in most of Europe (including Euro- 
pean America) and Asia, lie beyond the scope of this article, 
which only aims at showing in extremely condensed terms 
the foundations of the theory of their combinations and 


some of their must important and best known forms. 
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tongues, in divining the intention of systems of writing . } 
: | tion was at an early date turned to the great problems 
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Singers, 1877; Id., Speech in Song, 1877; W.R. Evans, “ Phonetie 
Outlines,” in Spelling Experimenter, 1884, vol. ii. Ewing (see Jen- 
kin); 8. 8. Haldeman, Analytic Orthography, Trevelyan prize essay, 
1860 ; H, Hale, ‘* Doubtful or Intermediate Articulations,” in Jowr. 
Anthropol. Inst., February, 1885; H. Helmholtz, Tunempyindungen, 
Ist ed, 1862, 4th ed. 1877, 2d ed. of A.J. Ellis’s translation, “ Vowel 
Theory,” 1885; Fleeming Jenkin and J, A Ewing, “ Harmonie 
Analysis of certain Vowel Sounds,” in Trans. R. Soc. Edin., 1879, 


| vol. xxviii. ; Ch. Joret, Du C dans les langues Romanes, 1874; J. P. 
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1885; R. Lepsius, “ Chinesische und Tibetische Lautverhiltnisse,” 
in Trans, Berlin Acad. Sci., 1860; 1d., “ Die Arabischen Sprachlaute 
und Selavisches y,” ibid., 1861; Id., Strndard Alphabet, 1863; J. A, 
Lundell, “Det Svenska Landsmilsalfabet,” 1879, part of Nyare 
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C. L. Merkel, Anthropophonik, 1857 ; 1d., Functionen des menschlichen 
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James A, H. Murray, Dialect of Southern Counties of Scotland, 1873: 
H. Nicol, “Diphthong au” in Trans. Philol. Soc., 1877-79; Id., 
“Old French Pabial Vowels,” ibid , 1878-74; W. H. Preece and 
Augustus Stroh rere: on acoustics), “On the Synthetic Exami- 
nation of Vowel Sounds,” in Proc. R. Soe., 27th February, 1879, 
vol. xxviii.; H. B. Rumpelt, Das natiirliche System der Sprachlaute, 
1869; Madame E. Seiler, Altes und Neues tiber die Aus ildung des 
Gesangorganes, 1861, translated in 1871 in America as The Voice in 
Singing ; Id., The Voice in Speaking, translated by Dr. W. H. Fur- 
ness, 1875; Edward Sievers, Grundziige der Lautphysiologie, 1876 ; 
Id., Grundztige der Phonetik, as 2d ed. of preceding, pp. xv. and 
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of eighty-eight authors) ; Johann Storm, Englische Philologie; 1. 
Die lebende Sprache ; Stroh (see Preece); Carl J. Sundevall, “Om 
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Henry Sweet, “ Danish Pronunciation,” in Trans, Philol. Soc,, 1873- 
74; Id., History of English Sounds,” ibid. ; Id., Handbook of Pho- 
netics, 1877 ; Id., “Sounds and Forms of Spoken Swedish,” in 
Trans, Philol. Soe., 1877-79 ; Id., “ Russian Pronunciation,” ibid. ; 
Id., “Sound Notation,” ibid., 1880-81 (with corrections of the 
Handbook) ; 1d., “spoken Portuguese,” ibid., 1882-84 ; Id., ‘* Spoken 
North Welsh,” ibid.; F. Techmer, '‘ Naturwissenschaftliche Ana- 
lyse und Synthese der hérbaren Sprache,” in Jnternat. Zeitsch. f. 
allg. Sprachwissenschaft, vol. i.; W. D. Whitney, “ On Lepsius's 
Standard Alphabet,” in Jour. Am. Orient, Soc., vol. viii. ; Id., “On 
Bell's Visible Speech,” in Orient. and Linguis. Studies, 1876; Id., 
“* How shall we spell?” ibid. ; Id., “ English Pronunciation,” ibid.; 
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Sanserit,” /bid.; J. Winteier, Die Kerenzer Mundart; O. Wolf, 
Sprache und Ohr. (A. J. E.) 


SPEKE, Joun CAnnina! (1827-1864), an eminent 
African explorer, who was the first European to cross 
Central Africa from north to south and to determine 
the existence and position of the great water basin 
from which the Nile proper issues full formed. He 
was born on 4th May, 1827, at Jordans near [lchester, 
in Somersetshire. Entering the Indian army in 1844, 


he served in Sir Colin ar tore division in the Pun- 


jab campaigns, and gradually acquired no small repute 
both as a military officer and as a sportsman and natit- 
ralist. When on furlough Captain Speke often ad- 
vanced into unexplored portions of the Himalayas, 
and even crossed the frontier into Tibet ; but his atten- 


not of Asiatic but of African geography, and in 1854 
he commenced his brief and brilliant African career 


Burton, unfortunately oa oar at Kazé, struck north- 


until in 1863 he returned from another expedition 


1 [His name is te John Hanning on the title page of his 
Journal.—AM, ED, 7 
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ment he was killed by the accidental discharge of his 
own gun as he was crossing a fence while out shooting. 


See Speke, Journal of the Discovery of the Source of the Nile, 
2 vols., 1863; J. A. Grant, A Walk across Africa, 1364, 


SPENCER, Joun CHARLES SPENCER, THIRD EARL | 
(1782-1845), better known by his courtesy title of 
Lord Althorp, had the good fortune to be acquainted, 
through his father’s official position in the ministries 
of Pitt and Grenville, with both Pitt and Fox, and to 
be the confidential ally, through his own sound judg- 
ment and political honesty, of the leaders of the Whig 
party immediately before and after the Reform Bill 


of 1832. His father, the second earl, was well versed 
in books. His mother, the eldest daughter of Lord 


Lucan, was conspicuous in London society for her 
gayety and brightness. Their eldest son, John Charles, 
was born at Spencer House, London, on 30th May, 
1782, and sent to Harrow for his education when less | 
than eight years old. At school he was chiefly re- 
markable for his love of sports and for a shyness which | 
accompanied him throughout life, but fortunately did 
not prevent him whilst at Harrow from forming two 
or three acquaintances which proved useful in parlia- 
mentary life. In January, 1800, he took up his resi- 
dence at Trinity College, Cambridge, and for some | 
time applied himself energetically to mathematical 

studies; but during the last year of his life at college 
he surrendered himself a captive to the pleasures of 

hunting and racing. Almost immediately after taking 
the degree of M. A., in June, 1802, he set out on a Con- 

tivental tour, which was cut short, after he had passed 
some months in the chief cities of Italy, by the renewal | 
of war. ‘Through the influence of Pitt’s Government 
he was returned to parliament for the borough of Oke- 
hampton in Devonshire in April, 1804, and, although 
he vacated his seat in February, 1806, to contest the 
university of Cambridge against Lord Henry Petty 
and Lord Palmerston (when he was hopelessly beaten), 

he was re-elected in the same month for Okehampton, 

and rewarded with the emoluments of a lord of the 
treasury. Atthe general election in November, 1806, 
the freeholders of Northamptonshire selected him as 
their representative, and he continued to sit for the 
ceunty until he succeeded to the peerage. His tastes 
were then, as ever, for country life, but his indignation 
at the duke of York’s conduct at the Horse Guards 
led him to move a resolution of the House of Com- 
mons in 1809 for the duke’s removal from his post. 
For the next few years after this speech Lord Althor 

occasionally spoke in debate and always on the side o 

Liberalism, but from 1813 to 1818 he rarely entered 
the doors of the House of Commons. His absence 
was partly due toa feeling that it was hopeless to 
strugele against the will of the Tory ministry, but 
more particularly to his marriage on 14th April, 1814, 
to Esther, only daughter of Richard Acklon of Wise- 
ton Hall, Nottinghamshire. In 1819, on his return to 
political life after the death of his wife, and for many 
years after that date, he pressed upon the attention 
of the House the necessity of establishing a more ef- 
ficient bankruptcy court, and of expediting the recovery 
of small debts: and, although his name is not asso- 
ciated with the attainment of either of these objects, 
he saw both accomplished before 1825. During the 
ponies bass of the reign of George IV. the Whigs 
ost their legitimate influence in the state from their 
want of cohesion, but this defect was soon remedied 
when Lord Althorp was chosen their leader in the 
Lower House, and his capacity for the position was 
proved by experience. hen Lord Grey’s adminis- 
tration was formed at the close of 1830 the chancel- 
lorship of the exchequer combined with the leadership 
of the House of Commons was naturally entrusted to 
Lord Althorp, and to him more than to any other 
man, with the exception of the prime minister and 
the lord chancellor, may be attributed the success of 
the Government measures. The budget, it is true, 
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was a failure, but this misfortune was soon forgotten 
in the struggles over the Reform Bill. The considera- 
tion of the preliminaries of this measure was assigned 
to four ministers, two in the cabinet and two outside 


| that body ; but their proposals were, after careful ex- 


amination, approved or rejected by Lord Grey and 


| Lord Althorp before they were brought under the no- 


tice of the cabinet. When the Bill was ready for 
introduction to the House of Commons its principles 
were expounded by Lord John Russell; but from the 
commencement of the protracted discussion over its 
details he had the assistance of Lord Althorp, and 
after some wecks of incessant toil, which the physique 
of Lord John Russell conld not sustain any longer, 
the whole responsibility was cast on Lord Althorp. 
To combat the objections of three such pertinacious 
opponents as Croker, Sugden, and Wetherell required 
both skill and courage, and in Lord Althorp these 
qualities were fuund. He was constantly on his legs, 
and on one evening he made as many as twenty 
speeches. The Reform Bill was carried at last, and 
popular instinct was right in assigning to the leader 
of the House a credit only second to that earned by 
Lord John Russell. After the dissolution the Whigs 
returned to power with augmented numbers ¢ but dif- 
ferences soon showed themselves among both leaders 
and followers, and their majority crumbled away. 
Their position was strengthened for a_time by tri- 
umphantly carrying a new poor law Bill; and even 
their keenest critics would now allow that, had the 
Whig propositions on tithes and church-rates been 
carried into effect, many years of passionate contro- 
versy would have been spared. The ministry of Lord 
Grey was shattered to pieces by difficulties over an 
Trish coercion Bill, in which O'Connell thought that 
he had been unfairly treated. Although Lord Mel- 
bourne became premier (14th July, 1834), the for- 
tunes of the ministry rested on Lord Althorp’s pres- 
ence in the House of Commons. The death of Lord 
Spencer on 10th November, 1834, called his son to 
the Upper House, and William IV. took advantage 
of this event to summon a Tory cabinet to his side. 
The new Lord Spencer abandoned the cares of office 
and returned to country life with unalloyed delight. 
Often as he was urged by his political friends to come 
to their assistance, he rarely quitted the peaceful 
pleasures which he loved. Hedied at Wiseton on Ist 
October. 1845. The Whigs required, to carry the Re- 
form Bill, a leader of unstained character, one to whom 
party spirit could not attach the suspicion of greed 
of office, and against Lord Althorp malevolence was 
powerless. No stronger proof of his pre-eminence could 
e given than the oft-quoted saying of Lord Hardinge 
that one of Croker’s ablest speeches was demolished 
by the simple statement of Lord Althorp that he 
had collected some figures which entirely refuted it, 
but had lost them. The trust which the House put 
in him then was never wanting. 
SPENER, Puttrep Jakop (1635-1705), ‘the 
father of Pietism,’’? was born 13th January, 1635, at 
Rappoltsweiler in Upper Alsace. He received his 
earliest education from his subsequent brother-in law, 
Joachim Stoll, chaplain to the count of Rappoltstein, 
whose wife was Spener’s godmother. Atvora brief 
stay in the grammar-school of Colmar he entered the 
university of Strasburg in 1651 as a student of theol- 
ogy,—living there with an uncle, and holding quite 
aloof from the student-life of the place. He devoted 
himself to philology, history, and phiee hy: 
and won his degree of master ice y a dispn- 
tation against the philosophy of Hobbes. He the 
hecame private tutor to the princes Christian and 
Charles of the Palatinate, and lectured the 
university on philology and history. From 165 
1662 he visited the universities of Basel, Tiil 
and Geneva, and commenced the study 4 he 
which he pursued throughout his life. In 
especially his religious views and tende 
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turned in the direction of his subsequent Pietism. He 
returned to Strasburg in 1663, where he was appointed 

reacher without pastoral duties, with the right of 

olding lectures in the university. Three years after- 
wards he was invited to become the chief pastor in the 
Lutheran church at Frankfort-on-the-Main. He had 
previously married a lady of his mother’s choice, who 
made him an excellent wife and bore him eleven 
children. Immediately after his removal to Frankfort 
he commenced that line of pastoral work which issued 
in the movement called PrerrsM (q.v.). In 1686 he 
accepted the invitation to the first court chaplaincy at 
Dresden. But the elector John George IIL., at whose 
personal desire the post had been offered to him, was 
soon offended at the fearless conscientiousness with 
which his chaplain sought to discharge his pastoral 
duties ; and the opposition of the Saxon university of 
Leipsic to the Pietistic movement and to Spener per- 
sonally served to render the chaplain more ‘eel: a 
persona ingrata to the elector. Spener refused to 
resign his post, and the Saxon Government hesitated 
to dismiss him. But in 1691 the Saxon representative 
at Berlin induced the court of Brandenburg to offer 
him the rectorship of St. Nicolas in Berlin with the 
title of ‘‘consistorialrath.’’ In Berlin Spener was 
held in high honor, though the tendencies of the court 
and the Government officials were rather rationalistic 
than pietistic. One of the most important works of 
this period of his life was the foundation of the univer- 
sity of Halle (1691), which he directed. All his life 
long Spener had been exposed to the incessant attacks 
and abuse of the orthodox Lutheran theologians, who 
generally charged him with the errors in doctrine and 
extravagances in practice of followers who had bor- 
rowed from him everything rather than his wisdom 
and caution. With bis years his opponents multiplied, 
and the movement which he had inaugurated pre- 
sented increasingly matter for hostile criticism. In 
1695 the theological faculty of Wittenberg formally 
laid to his charge 283 errors, and only his death 
(5th February, 1705) released him from these fierce 
conflicts. 

Though Spener has been justly called “the father of 
Pietism,” hardly any of the errors and none of the extray- 
agances of the movement can be ascribed to him personally. 
So far was he from sharing them that Ritsch] maintains 
(ii. p. 163) that “he was himself not a Pietist,” as he did 
not advocate the quietistic, legalistic, and semi-separatist 
practices of Pietism, though they were more or less involved 
in the positions he assumed or the practices which he en- 
couraged or connived at. The only two points on which he 
departed from the orthodox Lutheran faith of his day were 
the requirement of regeneration as the sine qua non of the 
true theologian, and the expectation of the conversion of 
the Jews and the fall of Papacy as the prelude of the 
triumph of the church. He did not, like the later Pietists, 
insist on the necessity of a conscious crisis of conversion, nor 
did he encourage a complete breach between the Christian 
and the secular life. 

‘Spener was a voluminous writer. The list of his pub- 
lished works comprises 7 vols. folio, 63 quarto, 7 octavo, 46 
- duodecimo; and in one year he had answered 622 and had 
still to answer 300 ietters. The most important of his 


works for their bearing on his history are Theologische 
Bedenken, in 4 parts, Halle, 1700-1702; Letzte theoloqische 
- Bedenken, with a life of Spener by Canstein, Halle, 1711; 
5) ilia et judicia theologica Latina (posthumous), Frankfort, 


Hossbach, Philipp Jakob Spener und seine Zeit (Berlin, 1828, 

ed. 1853, 3d ed. 1861); Tholuck, in Herzog-Plitt’s Real-Eneyklo- 

didie (2d ed., vol. xiv.); Gass, Protestantische Dogmatik (Berlin, 

Ritschi, Gesch, des Pietismus, ii. p. 97, sq. (Bonn, 1884); and 
. sse, Ursprung und Wesen des Pietismus (Wiesbaden, 1884). 

_ SPENNYMOOR, a market town of Durham, Eng- 

land, is situated on the Ferryhilland Bishop Auckland 

branch of the North-Eastern ape gies miles north- 

of Ferryhill and 6 south of Durham by road. 

in recent years it has increased with great rapidity 


; into a market town under a local board 
alth. It possesses a town hall, a mechanics’ in- 
» and reading room, and two market halls. A 


| school board was formed in 1875, 


to th ae aeoe of coal and iron, and in 1865 
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The population of 
the urban sanitary district (area 176 acres) in 1871 was 
4627, and in 1881 it was 5917. 

SPENSER, Epmunp (ec. 1552-1599), Elizabethan 
poet, was born in London about the year 1552. The 
received date of his birth rests on a passage in sonnet 
Ix. of the Amoretti. He speaks there of having lived 
forty-one years ; the Amorett/ was published in 1595, 
and described on the title-page as ‘‘ written not long 
since’’; this would make the year of his birth 1552 or 
1553. We know from the Prothalamiou that London 
was his birthplace. This at least seems the most natural 
interpretation of the words : 

“Merry London, my most kindly nurse, 
That to me gave this life’s first native source,” 


It would appear from a recent discovery by Mr. R. B. 
Knowles! that the relationship of the poet to the noble 
family of Spencer, if it existed at all—and official 
names such as Spenser (Dispenser) or Stewart 
(Steward) carry no proof of cunsanguinity—was re- 
mote, and that the poet’s kinsmen must be sought 
among the humbler Spensers of northeast Lancashire. 
Robert Nowell, a London citizen, left a sum of money 
to be distributed in various charities, and in the account 
books of his executors Mr. Knowles has discovered 
among the names of other beneficiaries ‘‘ Hdmund 
Spensore, scholar of the Merchant Taylor School, at 
his going to Pembroke Hall in Cambridge.’’ The date 
of this benefaction is 28th April, 1569. As the poet is 
known to have been a sizar of Pembroke, the identifi- 
cation is beyond dispute. Till this discovery it was not 
known where Spenser received his school education. 
The speculations as to the poet’s parentage started by 
the Nowell MS. are naturally more uncertain. Mr. 
Knowles found three Spensers in the books of the 
Merchant Taylors, and concluded that the poorest of 
them, John Spenser, a ‘‘free journeyman’’ in the 
‘art or mystery of Guthmaking,’’ might have been 
the poet’s father, but he afterwards abandoned this 
theory. Mr. Grosart, however, adheres to it, and 

ives a confident solution of Mr. Knowles’s difficulties. 
Nothing approaching certainty can be reached on the 
point, which is not itself of much importance. The 
connection of Spenser with Laneashire is also supported 
by the Nowell MS. Several Spensers of that county 
appear among the ‘‘ poor kinsfolk’’ who profited by 
Nowell’s bounty. 

It is natural that a poet so steeped in poetry as 
Spenser should show his faculty at a very early age; 
and there is strong reason to believe that verses from 
his pen were published just as he left school at the age 
of sixteen or seventeen, Certain pieces, translations 
from Du Bellay and Petrarch, afterwards included in a 
volume of poems by Spenser published in 1591, are 
found in a miscellany, Theatre for Worldings, issued 
by a Flemish Protestant refugee, John van der Noodt, 
on the 25th of May, 1569. The translations from Du 
Bellay appear in blank verse in the miscellany, and are 
rhymed in sonnet form in the later publication, but the 
diction is substantially the same ; the translations from 
Petrarch are republished with slight variations, Poets 
were so careless of their rights in those days and pub- 
lishers took such liberties that we cannot draw for 
certain the conclusion that would be inevitable if the 
facts were of more modern date; but the probabilities 
are that these passages in Van der Noodt’s Theatre, 
although the editor makes no acknowledgment, were 
contributed by the schoolboy Spenser. As the exercises 
of a schoolboy writing before our poetic diction was 
enriched by the great Elizabethans, they are remark- 
able for a sustained command of expression which ad 
schoolboys might exhibit in translation now, but whic 
was a rarer and more significant accomplishment when 
Surrey and Sackville were the highest models in post- 
Chaucerian English. 


ge: The Spending of the Money of Robert Nowell, privately printed, 
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Little is known of Spenser’s Cainbridge career, ex- 
cept that he was a sizar of Pembroke Hall, took his 
bachelor’s degree in 1572, his master’s in 1576, and 


left Cambridge without having obtained a fellowship. | 


Mr. Grosart’s inquiries have elicited the fact that his 
health was not good,—college allowances while he was 
in residence being often paid ‘‘ Spenser segrotanti.”’ 
One of the fellows of Pembroke strengly influenced 
his destiny. This was Gabriel Harvey, a prominent 
figure in the university life of the time, an enthusiastie 
educationist, vigorous, versatile, not a little vain of his 


own culture and literary powers, which had gained | 


him a certain standing in London society. The re- 
vival and advancement of English literature was a pas- 
sion of the time, and Harvey was fully possessed by it. 
His fancy for reforming English verse by discarding 
rhyme and substituting unrhymed classical metres, and 
the tone of his controversy with Thomas Nash, have 


caused him to be regarded as merely an obstreperous | 


and pragmatic pedant; but it is clear that Spenser, 
who had sense enough not to be led astray by his 
evcentricities, received active and generous help from 
him and probably not a little literary stimulus. Har- 
vey’s letters to Spenser’ throw a very kindly light on 
his character. 

Three years after leaving Cambridge, in 1579, Spen- 
ser issued his first volume of poetry, the Shepherd's 
Calendar. Where and how he spent the interval 
have formed subjects for elaborate speculation. That 
most of it was spent in the study of his art we may 
take for granted. That he lived for a time in the 
“north parts” of England; that there or elsewhere 
he fell in love with a lady whom he celebrates under 
the anagram of *‘ Rosalind’’; that his friend Harvey 
urged him to return south, and introduced him to Sir 
Philip Sidney; that Sidney took to him, discussed 
poetry with him, introduced him at court, put him in 
the way of preferment,—are ascertained facts in his 
personal history. 
siderable plausibility that he was in Ireland in 1577 in 
the service of Sir Henry Sidney, Philip’s father, and 
returned to England with that administrator in 1578. 


The interest of the Shepherd’s Calendar is mainly personal 
to Spenser. Its twelve poems continue to be read ehiefly 


because they were the first published essays of the author ; 


of the Faery Queen, the poems in which he tried and dis- 
ciplined his powers. They mark no stage in the history of 
pastoral poetry. Spenser had too strong a genius not to 
make his own individuality felt in any form that he at- 
tempted, and his buoyant dexterity in handling various 


schemes of verse must always afford delight to the connois- | 
seur in such things. But a reader not already interested in! 


Spenser, or nat already familiar with the artificial eclogue, 
would find little to attract him in the Shepherd’s Calendar. 


The poems need a special education; given this, they are | 


felt to be full of charm and power, a fresh and vivid spring 
to the splendid summer of the Faery Queen. The diction is 
a studiously archaic artificial compound, partly Chaucerian, 
partly North Anglian, partly factitious; and the pastoral 
scenery is such as may be found in any country where 
there are sheep, hills, trees, shrubs, toadstools, and running 
streams. That Spenser, having been in the north of Eng- 
land, should have introduced here and there a touch of 
north country color is natural enough, but it is not sufficient 
to give a character to the poems as pastoral poems. As 
such they follow continuously and do not violently break 
away from Latin, Italian, and French predecessors, and 
Mr. George Saintsbury is undoubtedly right in indicating 
Marot as the most immediate model. At the same time 
one can quite understand on historical grounds why the 
Shepherd’s Calendar was hailed with enthusiasm as the ad- 
vent of a “ new poet.” Not only was it a complete work in 
a form then new to English literature, but the execution 
showed the hand of a master. There had been nothing so 
finished, so sustained, so masterful in grasp, so brilliant in 
metre and phrase, since Chaucer. It was felt at once that 
the poet for whom the age had been waiting had come. 
The little coterie of friends whose admiration the young 
poet had won in private were evidently concerned lest the 
wider public should be bewildered and repelled by the un- 
familiar pastoral form and rustic diction. To put the pub- 


1 Letter-Book of Gabriel Harvey, Camden Society. 


Mr. Grosart conjectures with con- | 
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lic at the right point of view the poems were published with 
a commentary by “E. K.,”—supposed to be one Edward 
| Kirke, who was an undergraduate with Spenser at Pem- 
| broke. This so-called “glosse’” explained the archaic 
| words, revealed the poet’s intentions, and boasted that, as 
in the case of Virgil, the pastoral poetry of the “ new poet” 
was but “a proving of the wings for higher and wider 
| flights.” The “new poet’s” name was withheld; and the 
identification of the various “shepherds ”—of Cuddie and 
Roffy and Diggon Davie, and the beauteous golden-haired 
“widow's daughter of the glen ’”’—was fortunately reserved 
to yield delight to the ingenious curiosity of a later age.” 
The Shepherd’s Calendar was published at Gabriel Harvey’s 
instance, and was dedicated to Sir Philip Sidney. It was 
| one out of many poetical schemes on which the young poet 
| was busy in the flush of conscious power and high hopes 
excited by the admiration of the literary authorities whose 
approval was then most to be coveted. His letters to Har- 
vey and Harvey’s letters to him furnish hints for a very 
engaging funcy picture of Spenser at this stage of his life, 
| —looking at the world through rose-colored spectacles, high 
‘in favor with Sidney and Leicester, dating his letters from 
| Leicester House, gayly and energetically discussing the 
| technicalities of his art, with some provision from his pow- 
| erful friends—certain, but the form of it delightfully un- 
| certain,—going to court in the train of Leicester, growing 
| pointed beard and mustachios of fashionable shape, and 
| frightening his ever-vigilant friend and mentor Harvey by 
the light courtier-like tone of his references to women. 
The studious pastoral poet from “north parts” had blos- 
somed with surprising rapidity in the image of the gay 
fortune-seeking adventurers who crowded the court of the 
_ virgin queen in those stirring times, Some of the poems 
/ which he mentions to Harvey as then completed or on the 
| auvil—his Dreams, his Nine Comedies, his Dying Pelican, and 
| his Stemmata Dudleiana (singing the praises of the noble 
| family which was befriending him)—have not been pre- 
| served, at least in any form that can be certainly identified. 
| He had sent Harvey a portion of the Faery Queen, which he 
| Was eager to continue; but Harvey did not think much of 
/it—a judgment for which Harvey is often ridiculed as a 
| dull pedant, as if we knew for certain that what was sub- 
| mitted to him was identical with what was* published ten 
| years later. 


| Spenser was appointed secretary to the lord-deputy 
of Ireland in 1580, and was one of the band of adven- 
| turers who, with mixed motives of love of excitement, 
| patriotism, piety, and hopes of forfeited estates, ac- 
‘companied Lord Arthur Grey of Wilton to Ireland to 
aid in the suppression of Desmond’s rebellion. Regret 
is sometimes expressed that the author of the Faery 
| Queen, who ought to have been dreamy, meditative, 
‘gentle, and refined, should have been found in such 
‘company. and should have taken part in the violent 
and bloody scenes of Lord Grey’s two years’ attempt 
at “‘ pacification.’’ But such things must be judged 
| with reference to the circumstances and the spirit of 
the time, and it must be remembered that England 
was then engaged in a fierce struggle for existence 
‘against the Cathelic powers of the Continent. Of 
Lord Grey's character, his secretary was an enthusi- 
astic admirer, exhibiting him in the Fuery. as 
Arthegal, the personification of justice; and we know 
exactly what were his own views of Irish policy, and 
how strongly he deplored that Lord Grey was not per- 
mitted to carry them out. Spenser's View of the State 
of Ireland, drawn up after fourteen years’ experience, 
is not the work of a gentle dreamer, but of an ener- 
getic and shrewd public official. 


The View is not a descriptive work; there is nothing in 
the style to indicate that it was written by a poet; it is 
an elaborate state paper, the exposition in the form ofa 
dialogue of a minutely considered plan for the pacification 
of Ireland, written out of zeal for the publie service for the 
eyes of the Government of the day. A very thoroughgoing 
plan it is. After passing in review the history and cha 
ter of the Irish, their laws, customs, religion, habits of life, 
armor, dress, social institutions, and finding “evil usages” 
| in every department, he propounds his plan of “r 
tion.” Reformation can be effected only by the s 
the strong hand. The interlocutor in the dis 
up his hands in horror. Does he propose extermin: 
By no means; but he would give the Irish a choice | 
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submission and extermination. The Government had vac- 
illated too long, and, fearing the cost of a thorough opera- 
tion, had spent twice as much without in any way mending 
matters. Let them send into Ireland 10,000 foot and 1000 
horse, disperse them in garrisons—a complete scheme of 
localities is submitted—give the Irish twenty days to come 
in; if they did not come inthen, give no quarter after- 
wards, but hunt them down like wild beasts in the winter 
time when the covert is thin; “if they be well followed 
one winter ye shall have little work to do with them the 
next summer”; famine would complete the work of the 
sword; and in eighteen months’ time peace would be re- 
stored and the ground cleared for plantation by English 
colonists. There must be no flinching in the execution of 
this plan,—‘ no remorse or drawing back for the sight of | 
any such rueful object as must thereupon follow, nor for | 
compassion of their calamities, seeing that by no other | 
means it is possible to recover them, and that these are not 
of will but of very urgent necessity.” The Government | 
had out of foolish compassion drawn back before when Lord 
Grey had brought the recalcitrant Irish to the necessary ex- 
tremity of famine; the gentle poet warns them earnestly 
against a repetition of the blunder. 


Such was Spenser's plan for the pacification of Ire- 
land, propounded not on his own authority, but as 
having support in ‘‘ the consultations.and actions of 
very wise governors and counsellors, whom he had 
sometimes heard treat thereof.’’? He knew that it was 
“bloody and cruel’’; but he contended passionately 
that it was necessary for the maintenance of English 
power and the Protestant religion. Commentary on 
the plan, which has been so much and so warmly dis- 
cussed, would be out of place here. The method was 
repugnant to the kindly nature of average Englishmen ; 
from the time of Lord Grey no English authority had 
the heart to go through with it till another remorse- 
less zealot appeared in the person of Cromwell. That 
Cromwell knew the treatise of ‘‘the sage and serious 
Spenser,’ peyhaps through Milton, is probable from 
the fact that the poet’s Irish estates were secured to 
his grandson by the Protector’s intervention in 1657. 
These estates had been granted to Spenser as his 
share in the redistribution of Munster,—3000 acres of 
Jand and Kileolman castle, an ancient seat of the Des- 
monds, in the north of the county of Cork. The 
elaborate and business-like character of the View shows 
that the poet was no sinecurist, but received his re- 
ward for substantial political services. He ceased to 
be secretary to the lord-deputy when Lord Grey was 
recalled in 1582; but he continued in the public ser- 
vice, and in 1586 was aS ee to the onerous position 
of clerk to the council of Munster. 

Amidst all the distractions of his publie life in Tre- 
land, Spenser seems to have proceeded steadily with 
the composition of the Faery Queen, translating his 
varied experience of men and affairs into the pictu- 
resque forms of his allegory, and expressing through 
them his conception of the immutable principles that 
ought to peaechite human conduct. He had, as we 

have seen, conceived a work of the kind and made a 
beginning before he left England. The conception 
must have been very much deepened and widened and 
in every way enriched by his intimate daily contact 
with the actual struggle of conflicting individuals and 
interests and policies in a great crisis. Some four or 
five years later, being asked in a mixed company of 
English officials in Ireland (as recorded in Lodowick 
_ Bryskett's Discourse of Civil Life) to give offhand a 
short sketch of ‘‘ the ethical part of moral philosophy ”’ 
and the practical uses of the study, Spenser explained 

se simple-minded men that the subject was too 

e for an impromptu exposition, but that he had 
nd a work called the Faery Queen in which an 
al system would be exhibited in action. The 
ect paid by his official brethren to Spenser as a 
“not only perfect in the Greek tongue, but also 
ell read in philosophy, both moral and natural,”’ 
interesting item in his biography. Some years 
still, when Spenser was settled at Kilcolman 
Sir Walter Raleigh found him with three books 


| with their patronage. 
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lof the Faery Queen completed, and urged him to 
}come with them to London. London accordingly he 
| revisited in 1589, after nine years’ absence. There is a 
| very pretty record of this visit in Colin Clout’s Come 


| Home Again, published in 1595, but written in 1591, 


immediately afier his return to Kilcolman. The in- 
cidents of the visit, by that time matters of wistful 


| . . . 
|memory, are imaged as a shepherd’s excursion from 


his quict pastoral life into the great world. Colin 
Clout calls round him once again the masked figures 
of the Shepherd's Calendar, and describes to them 
what he saw, how he fared, and whom he met at the 
court of Cynthia, and how through the influence of 
‘‘the Shepherd of the Ocean’”’ he was admitted at 
timely hours to play on his oaten pipe in the great 
queen’s presence. 

How much is pure fiction and how much veiled fact 
in this picture cannot now be distinguished, but it is 
undoubted that Spenser, though his chief patrons 
Leicester and Sidney were now dead, was very gra- 
ciously received by the great world on his return to 
London. Not only did the queen grant him an audi- 
ence, but many ladies of the court, several of whoin he 
afterwards honored with dedications, honored him 
The first three books of the 
Faery Queen, which were entered at Stationers’ Hall 
on the Ist December, 1589, were published in 1590, 
and he was proclaimed at once with remarkable unan- 


'imity by all the writers of the time as the first of liv- 


ing poets, 


From the first week of its publication the literary world 
has continued unanimous about the Faery Queen, except on 
minor points. None of our great poets has been welcomed. 
with such universal acclaim and upheld without loss of 
favor through so many changes of fashion. When roman- 
ticism was at its lowest ebb Pope read Spenser in his old 
age with as much delight as in his boyhood. He speaks 
himself of having had his detractors, of having suffered 
from the venomous tooth of the Blatant Beast, and he seems 
to have had in more than ordinary share the poet’s sensi- 
tiveness to criticism ; but the detractors or indifferentists 
have generally been found among men who, like the lord 
high treasurer Burghley, have no liking for poetry of any 
kind. The secret of Spenser’s enduring popularity with 
poets and lovers of poetry lies specially in this that he excels 
in the poet’s peculiar. gift, the instinct for verbal music. 
Shakespeare, or the author of the sonnet usually assigned 
to him, felt and expressed this when he drew the parallel 
between “ music and sweet poetry ”— 


“Thou lovest to hear the sweet melodious sound 
That Phoebus’ lute, the queen of music, makes ; 
And Lin deep delight am chiefly drowned 
Whenas himself to singing he betakes,” 


This is an early word in criticism of Spenser, and it is the 
last word about his prime and unquestionable excellence,— 
a word in which all critics must agree. Whether he had 
imagination in the highest degree or only luxuriant fancy, 
and whether he could tell a story in the highest epic man- 
ner or only put together a richly varied series of picturesque 
incidents, are disputable points; but about the enchant- 
ment of his verse there can be no difference of opinion. It 
matters not in the least that he gains his melody often by 
archaic affectations, licenses of diction that should make 
Dr. Richard Morris “stare and gasp”; there, however 
purchased, the marvellously rich music is. In judging of 

the structure of the Faery Queen we must always remember 
that, long and diffuse as it is, what we have is but a frag- 
ment of the poet’s design, and that the narrative is regu- 
lated by an allegorical purpose; but, however intricate, 
however confused, the reader may feel the succession of 

incidents to be, when he studies the succession of incidents, 
it is only at the call of duty that he is likely to oceupy him- 
self with such a study in reading Spenser. " 

The ethical value of the allegory has been very variously 
estimated. The world would probably never have divined 
that there was any allegory if he had not himself drawn 
attention to it in a prose dedication and in‘doggerel head- 
ings to the cantos. It was apparently at his friend Raleigh’s 
suggestion that the poet condescended to explain his ethical 
purpose; otherwise it would have been as problematical as 
the similar intention in the case of the Jdylls of the King 
before that intention was expressly declared. It is almost 
to be regretted, as far as the allegory is concerned, that the 
friendly “ E. K.” was not employed to furnish a “ glosse ” 
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to the Faery Queen as he had done to the Shepherd's Calendar. 
Undoubtedly the peculiar “poetic luxury” of the Faery | 
Queen can be enjoyed without any reference to the allegory ; | 
even Professor Dowden, the most eloquent champion of 
Spenser’s claims as a “ teacher,” admits that it is a mistake | 
to look for minute correspondence between outward symbol 

and underlying sense, and that the poet is least enjoyable 

where he is most ingenious. Still the allegory governs the 

structure of the poem, and Spenser himself attached great 

importance to it as determining his position among poets. | 
The ethical purpose is distinctive of the poem as a whole; 
it was foremost in Spenser’s mind when he conceived the 
scheme of the poem, and present with him as he built up 
and articulated the skeleton ; it was in this respect that he 
claimed to have “ overpassed” his avowed models Ariosto 
and Tasso. If we wish to get an idea of Spenser’s imagina- 
tive force and abundance, or to see his creations as he saw | 
them, we must not neglect the allegory. It is obvious from 
all that he says of his own work that in his eyes the ethical 
meaning not only heightened the interest of the marvel- 
lously rich pageant of heroes and heroines, enchanters and 
monsters, but was the one thing that redeemed it from ro- | 
mantic commonplace. For the right appreciation of many | 
of the characters and incidents a knowledge of the allegory 

is indispensable. For example, the slaughter of Error by 

the Red Cross knight would be merely disgusting but for 

its symbolic character; the iron Talus and his iron flail is | 
a revolting and brutally cruel monster if he is not regarded | 
as an image of the executioner of righteous law; the Bla- 
tant Beast, a purely grotesque and ridiculous monster to 
outward view, acquires a serious interest when he is known 
to be an impersonation of malignant detraction. 


After the publication of the Faery Queen Spenser | 
seems to have remained in London for more than a 
year, to enjoy his triumph. It might be supposed, 
from what ie makes the Shepherd of the Ocean say in 
urging Colin Clout to quit his banishment in Ireland, 
that Raleigh had encouraged him to expect some per- 
manent provision in London. If he had any such 
hopes they were disappointed. The thrifty queen 
granted him a pension of £50 [$243], which was paid 
in Febrnary, 1591, but nothing further was done for 
him. Colin Clout’s explanation that the selfish scram- 
bling and intriguing of court life were not suited to a 
lowly shepherd swain, and that he returned to country 
life with relief, may be pastoral convention, or it may 
have been an expression of the poet’s real feelings on 
his return to Kilcolman, although as a matter of fact 
there seems to have been as much scrambling for good 
things in Munster asin London. Certain it is that he 
did return to Kilcolman in the course of the year 1591, 
having probably first arranged for the publication of 
Daphuaida and Complaints, Daphnaida is a pastoral 
elegy on the death of the niece of the mistress of the 
robes. ‘The fact implied in the dedication that he was 
not personally known to the lady has more than once 
provoked the solemn remark that the poet’s grief was 
assumed. Of course it was assumed ; and it is hardly 
less obvious that sincerity of personal emotion, so far 
from being a merit in the artificial forms of pastoral 
poetry, the essence of which lies in its dreamy remote- 
ness from real life, would be a blemish and a discord. 
Any suggestion of the poet's real personality breaks 
the charm; once raise the question of the poet’s per- 
sonal sincerity and the pastoral poem may at once be 
thrown aside. The remark applies to all Spenser’s 
minor poetry, including his love-sonnets ; the reader 
who raises the question whether Spenser really loved 
his mistress may have a talent for disputation but none 


for the full enjoyment of hyperbolical poetry. Com- 
laints, also published in 1591, is a miscellaneous col- 
Vanier: of poems written at different periods. The 
volume contained The Ruins of Time; The Tears of the 
Muses; Virgil's Gnat; Mother Hubbard's Tale; The 
Ruins of Rome; Mi‘opotmos ; Visions of the World's 
Vanity ; Bellay’s Visions ; Petrarch’s Visions. Some 
of these pieces are translations already alluded to and 
interesting only as the exercises of one of our greatest 
masters of melodious verse; but two of them, The 
Tears of the Muses and Mother Hubbard's Tale, have 
greater intrinsic interest. The first is the complaint 
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of the decay of learning alluded to in AMfidsummer 
Night's Dream, v. 1, 52— 
“The thrice three Muses mourning for the death 
Of Learning late deceased in beggary.” 

The lament, at a time when the Elizabethan drama 
was ‘‘ mewing its mighty youth,’’ was not so happy 
as some of Spenser's political prophecies in his View 
of Ireland ; but it is idle work to try to trace the un- 
dercurrents and personal allusions in such an occasional 
pamphlet. Mother Hubbard's Tale, a fable in Chau- 
cerian couplets, shows a keenness of satirie force not 
to be paralleled in any other of Spenser’s writings, and 
suggests that he left the court in a mood yery different 
from Colin Clout’s. 

Spenser returned to London probably in 1595. He 
had married in the interval a lady whose Christian 
name was Elizabeth—Mr. Grosart says Elizabeth 
Boyle. The marriage, celebrated on the 11th of June, 


| 1594, was followed by a rapid succession of publica- 


tions. The first was a volume (entered at Stationers’ 
Hall, 19th November, 1594, published 1595) containing 
the Amorett/, a series of exquisite sonnets commem- 
orative of the moods and incidents of his courtship, 
aud the magnificent Lpithalamion, incomparably the 


‘finest of his minor poems. As in the ease of the Com- 


plaints, the publisher for obvious reasons issued this 
volume nominally without his authority. Colin Clout’s 
Come Home Again was published in the same year, 
with a dedication to Sir Walter Raleigh, dated 1591. 
Early in 1596 the second three books of the Faery 
Queen were entered in the register of Stationers’ Hall; 
and in the course of the same year were published his 
Four Hymus, his Prothalumion, and his Astrophel, a 
pastoral lament for Sir Philip Sidney, which he dedi- 
cated to the countess of Essex. 

That Spenser wrote more of the Faery Queen during 
the last two years of his life, and that the MS. per- 
ished in the sack of Kilcolman tastle by the rebels, 
may plausibly be conjectured, but cannot be ascer- 
tained. During those years he would seem to have 
been largely occupied with political and personal cares. 
He describes himself in the Prothalamion as a disap- 

ointed suitor at court. He drew up his View of Jre- 
and in 1596 when he wasn London, and from various 
circumstances it is evident that he had hopes of some 
kind from the favor of Essex. The View, with its 
urgent entreaty that Essex should be sent to Ireland, 
was entered at Stationers’ Hall in April, 1598, but he 
did not obtain leave to publish it.1. Burghley, who had 
long stood in his way, died in August of that year, and 
next month Spenser was appointed sheriff of Cork. 
In October Tyrone’s rebellion broke out, and Spenser’s 
house was sacked and burned. The poet himself 
escaped, and in December was sent to London with 
despatches. Again he ventured to urge upon the 
queen his plan for the thorough “‘ reformation’ of Ire- 
land. But his own end was near. On 16th January, 
1599, he died at Westminster, ruined in fortune, if not 
heart-broken, and was buried in Westminster Abbey, 
near his master Chaucer. 


There have been many editions of Spenser’s works. The 
most available and complete is the Globe edition, with a 
carefully edited text by Dr. R. Morris, and a memoir by 
Professor J. W. Hales. Mr. Grosart’s edition, with its 
keenly argumentative biography and copious collection of 
variorum researches and critical opinions, is printed for pri- 
vate circulation. (W. M.) 


SPERMACETI is a solid waxy body found in spe- 
cial cavities in the head of the sperm whale Wim al 
mutcrocephalus), where it is held in solution by sperm 
oil while the creature is in life. Ata temperature of 
about 6° C. the solid matter separates in a 
condition, and when purified by pressure and 
with weak solution of caustic alkali it furms brillia 


1 [This work was first published in 1638, as a part of a ¢ 
of Ireland, having lain in MSS. for thirty-seven years.— 
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white crystaliine scales or plates, hard but unctuous to 
the touch, and destitute of taste or smell. It is quite 
insoluble in water, very slightly affected by boiling 
alcohol, but easily dissolved in ether, chloroform, and 
carbon bisulphide. Spermaceti consists principally of 
cetin or cetyl palmitate, CoH} O—an ether com- 
yosed of cetyl alcohol combined with palmitic acid. 

permaceti candles of definite size are employed as a 
standard for illuminants on account of the uniform 
steady light they afford. The substance is further 
used in the dressing of fabrics and in medicine and 
surgery, especially in cerates, bougies, ointments, and 
: cosmetic preparations. or sperm oil, see WHALE 

ILS. 

SPEUSIPPUS, son of Eurymedon and Potone, is 
tom to have been born about 407 B.c. He was 
bred in the school of Isocrates ; but, when his mater- 

nal uncle, Plato, returned to Athens about 387, he 
yielded to his influence and became a member of the 
Academy. In 361, when Plato undertook his third 
and last journey to Sicily, Speusippus accompanied 
him. In 347 the dying philosopher nominated his 
nephew to succeed him as scholarch, and the choice 
was ratified by the school. Speusippus held the office 
for eight years, and died in 339 after a paralytic seiz- 
ure. According to some authorities he committed 
suicide. There is a story that his youth was riotous, 
until Plato’s example led him to reform his ways. In 
later life he was conspicuously temperate and amiable. 

He was succeeded by Xenocrates. 
Of Speusippus’s many philosophical writings noth- 
ing survives except a fragment of a treatise On Pytha- 
| gorean. Numbers. Nor have secondary authorities 
2 poh to us any general statement or conspectus of 
is system. Incidentally, however, we learn the fol- 
lowing details. (A) In regard to his theory of being, 
—(1) whereas Plato S ontalated as the basis of his sys- 
tem a cause which should be at once Unity, Good, and 
Mind, Speusippus distinguished Unity, the origin of 
things, from Good, their end, and both Unity and 
Good from controlling Mind or Reason ; (2) whereas 
Plato recognized three kinds of numbers—firstly, ideal 
numbers, the furmal causes of the ideas ; secondly, 
mathematical numbers, the abstractions of mathe- 
matics; and thirdly, sensible numbers, numbers em- 
bodied in Bel aste-# pousippus rejected the ideal num- 
bers, and consequently the ideas; (3) Speusippus 
traced number, magnitude, and soul each to a distinct 
yd eg of its own. (B) In regard to his theory of 
nowledge,—(4) he held that a thing cannot be known 
ae from the knowledge of all things besides; for, 
that we may know what a thing is, we must. know how 
it differs from other things, which other things must, 
therefore, be known; (5) accordingly, in the ten books 
of a work called ”Ovo:a, he attempted a classification 
of plants and animals; (6) the results thus obtained 
he distinguished at once from ‘* knowledge”’ (ét:or7)u7) 
and from ‘sensation ’”’ (aicénovc), holding that ‘‘ scien- 
tifie observation’? (érornuoven) aloMmorc), though it 
cannot attain to truth, may nevertheless, in virtue of 
a certain acquired tact, frame “‘ definitions” (Aéyo-). 
 (C) In regard to his theory of ethics,—(7) he denied 
that pleasure was a good, but seemingly was not pre- 

4 to account it an evil. 

~ In default of direct evidence, it remains for us to 
compare these scattered notices of Speusippus’s teach- 
ing with what we know of its original, the teaching of 
Plato, in the hope of obtaining at least a general no- 
tion, firstly, of eae system, and, secondly, of 
; relations to the systems of Plato, of contemporary 
atonists, such as Aristotle, and of the later 


lemy. 

has been suggested elsewhere (Socrates, p. 250 

pra) that the crude and unqualified ‘‘realism’’ of 

to's early manhood gave place in his later years to 
sory of natural kinds founded upon a ‘* thorough- 
ealism,’’ and that in this way he was led to 


on 
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recognize and to value the classificatory sciences of 
zoology and botany. More exactly, it may be said 
that the Platonism of Plato’s maturity included the 
following principal doctrines: (i.) the supreme cause 
of all existence is the One, the Good, Mind, which 
evolves itself as the universe under certain eternal im- 
mutable forms called *‘ideas’’; (ii.) the ideas are ap- 
prehended by finite minds as particulars in space and 
time, and are then called “‘things’’; (iii.) couse- 
quently the particulars which have in a given idea at 
once their origin, their being, and their perfection may 
be regarded, fur the purposes of scientific study, as 
members of a natural kind; (iv.) the finite mind, 
though it cannot directly apprehend the idea, may, by 
the study of the particulars in which the idea is re- 
vealed, attain to an approximate notion of it. 

Now when Speusippus (1) discriminated the One, 
the Good, and Mind, (2) denied the ideas, and (3) 
abandoned the attempt to unify the plurality of things, 
he explicitly rejected the theory of bis expressed in 
(i.) and (ii.); and the rejection of the theory of being, 
i.e., of the conception of the One evolving itself as a 
plurality of ideas, entailed consequential modifications 
in the theory of knowledge conveyed in (iii.) and (iv.). 
For, if the members of a natural kind had no common 
idea to unite them, scientific research, haying nothing 
objective in view, could at best afford a A¢yo¢ or defini- 
tion of the appropriate particulars; and, as the dis- 
crimination of the One and the Good implied the pro- 
gression of particulars towards perfection, such a A6yo¢ 
or definition could have only a temporary value. 
Hence, though, like Plato, Speusippus (4) studied the 
differences of natural products (5) with a view to 
classification, he did not agree with Plato in his con- 
ception of the significance of the results thus obtained; 
that is to say, while to Plato the definition derived 
from the study of the particulars included in a natural 
kind was an approximate definition of the idea in 
which the ated kind originated, to Speusippus the 
definition was a definition of the particulars studied, 
and, strictly speaking, of nothing else. Thus, while 
Plato hoped to ascend through classificatory science to 
the knowledge of eternal and immutable laws of 
thought and being, Speusippus, abandoning ontologi- 
cal speculation, was content to regard classificatory 
science not as a means but as an end, and (6) to rest 
in the results of scientific observation. _In a word, 
Speusippus turned from philosophy to science. ‘ 

It may seem strange that, differing thus widely from 
his master, Speusippus should have regarded himself 
and should have been regarded by others as a Platon- 
ist, and still more strange that Plato should have 
chosen him to be his successor. It is to be observed, 
however, firstly, that the scientific element occupied a 
larger place in Plato’s later system than is generally 
snpposed,! and, secondly, that the only Academics who 
came into competition with Speusippus agreed with 
him in his rejection of the theory of ideas. Hence, 
Plato, finding in the school no capable representative 
of his ontological theory, might well choose to succeed 
him a favorite pupil whose scientific enthusiasm and 
attainment were beyond question; and Speusippus’s 
rivals, having themselves abandoned the theory of 
ideas, would not be in a position to tax him with his 
philosophical apostasy. : : 

In abandoning the theory of ideas—that is to say. 
the theory of figures and numbers, the possessions of 
universal mind, eternally existent out of space and 
time, which figures and numbers when they pass into 
space and time as the heritage of finite minds are re- 
garded as things—Speusippus had the approval, as 
of the Platonists generally, so also of Aristotle. But, 


1 That Plato did not neglect, but rather encouraged, classifica- 
tory science is shown, not only by a well-known fragment of the 
comic poet Epicrates, which describes a Pay of Academics en- 

ged in investigating, under the eye of Plato, the affinities of 
the common pumpkin, but also by the Timsus, which, while it 
carefully discriminates science from eget He plainly reeognizes 
the importance of the study of natural kinds. 
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whereas the new scholarch, confining himself to the 
detailed examinativn of natural kinds, attempted no 
comprehensive explanation of the universe, Aristotle 
held that a theory of its origin, its motions, and its 
order was a necessary adjunct to the classificatory 
sciences ; and in nearly all his references to Speusippus 
he insists upon this fundamental difference of pro- 
cedure. Conceiving that the motions of the universe 
and its parts are due to the desire which it and they 
feel towards the supreme external mind, so that the 


cosmical order is initial in the divine mind, final in the | 


phenomenal universe, Aristotle supposes himself thus 
to secure the requisite unification of the variety of 
things. 
One, Good, and Mind, so that Mind, not as yet en- 
dowed with an orderly scheme, adapts the initial One 
to a variety of particular Goods, his theory of nature 
appears to his rival ‘‘ episodical,’’ “e., to consist of a 


series of tableaux wanting in dramatic unity, so that, 
it reminds him of Homer's line—oi« dyabov roAvnoipa- | 
The theory propounded by Aris- | 


vin* ei¢ Koipevog éoTw, 
totle himself is not perhaps impeccable in this respect, 
but at any rate he does not, like Speusippus, despair 
of a solution of the traditional problem of the One 
and the Many. 

Speusippus and his contemporaries in the school 
exercised an important and far-reaching influence upon 
Academie doctrine. When they, the immediate suc- 
cessors of Plato, rejected their master’s ontology and 
proposed to themselves as ends mere classificatory sci- 
ences which with him had been means, they bartered 
their hope of philosophic certainty for the tentative 
and provisional results of scientific experience. Xeno- 
crates indeed, identifying ideal and mathematical num- 
bers, sought to shelter himself under the authority of 
Plato; but, as the Xenocratean numbers, though pro- 
fessedly ideal as well as mathematical, were in fact 
mathematical only, this return to the Platonic terminol- 
ogy was no more than an empty form. It would seem, 
then, that Academie skepticism began with those who 
had been reared by Plato himself, having its origin in 
their acceptance of the scientific element of his teach- 
ing apart from the ontology which had been its basis. 
In this way, and, su far as the present writer can see, 
in this way only, it is possible to understand the ex- 
traordinary revolution which converted Platonism, 
philosophical and dogmatic, into Academicism, scien- 
tific and skeptical. It is as the official representative 
of this scientific and skeptical departure that Speu- 
sippus is entitled to a place in the history of phi- 
losophy. 

Bibliography.—J. G. F. Ravaisson, Speusippi de primis rerum 
principiis placita, Paris, 1838; Chr. Aug. Brandis, Gesch. d. 
Griechisch-Romischen Philosophie, Berlin, 1853, II. ii. 1, pp. 
6-19; Zeller, Die Philosophie d. Griechen, Leipsie, 1875, II. 
i. 839, 840, 847-862; Muilach, Fragmenta Philosophorum Gre- 
corum, Paris, 1881, iii. 62-99. (H. JA.) 


SPEY, a river in the north of Scotland, rises in the 
southeast of Inverness-shire from a small tarn called 
Loch Spey, 5 miles east of the Caledonian Canal, and 
flows northeastwards by Kingussie to Grantown in 
Elginshire, 10 miles below which it reaches Banffshire. 
After forming for about 15 miles the boundary be- 
tween Elginshire and Banffshire, 


it again enters the 
former county, 


through which it flows fur about 10 


miles past Fochabers to the Moray Firth. In the 


earlier part of its course it is fed by a large number of 
mountain streams, its principal tributaries being, in 
Inverness-shire, the Tromie and the Feshie from the 
right and the Dulnain from the left, and on the boun- 
daries of Banff and Elgin the Avon (Aven) and the 
Fiddich from the right. Its entire length is 96 miles, 
and it drains an area of about 1200 square miles. 
The flow of the river is very rapid, and, being fed 
largely by mountain streams, it is subject to sudden 
freshets, which sometimes occasion extensive floods, 
the greatest being that of 1829. The Spey is, next 
to the Tay and the Tweed, the most important sal- 


Contrariwise, when Speusippus distinguishes | 


SPEY—SPHEROMETER. 


}mon river in Scotland. The scenery in its upper 
courses is occasionally bare and bleak, but sometimes 
finely picturesque, especially where, as in Elginshire 
and Banffshire, its bold and rocky banks are clothed 
by forests of birch aud pine. 

See L. Shaw, History of the Province of Moray (1st ed. 1775, 
3d ed. 1882), and Sir Thomas Dick Lauder, Account of the 
Moray Floods (Ast ed, 1830, 4th ed. 1873). 


SPEZIA, a city of Italy, in the province of Genoa, 
56 miles southeast of Genoa by the railway to Pisa, 
which has become since the unification of the king- 
dom one of the principal Italian ports and the seat of 
a great Government arsenal. It is situated at the 
northwest angle of the Gulf of Spezia, formerly known 
‘as Lune Portus, the western side of which is formed 
by a rocky promontury about 4 miles long, terminat- 
ing in the picturesque little town of Portovenere and 
the islands of Palmaria and Tino. <A great break- 
water, constructed about 1860, stretches across the 
gulf from Santo Maria Point to Santa ‘Teresa Point for 
/a distance of 7220 feet; and the outer harbor to the 
southwest of the town, excavated in 1865 to a depth 
of 32 feet, has an area of 247 acres. The arsenal 
has a length of 3937 feet and an average breadth of 
2460 feet. The first duck covers an area of 20 acres 
and the second 17 acres; and there are besides two 
careening basins, 433 and 354 feet long. Farther 
south lie the extensive military establishments of San 
Vito, with storehouses, reservoir, ete.; and almost 
right opposite, on the other side of the gulf, are the 
dock (1$ acres), shipbuilding yards, and repairing 
docks:of San Bartolomeo. Some of the largest 
vessels of the Italian navy have been constructed 
at Spezia. As a commercial centre Spezia suffers 
from the lack of railway communication with the 
interior,—the range of the Apennines lying between 
it and the more productive regions of northern 
Italy. The whole movement of the port in 1884 was 
represented by 38 vessels engaged in foreign trade 
(tonnage, 29,251) and 1333 engaged in the coasting 
trade (tonnage, 198,447). Though the town itself, 
with the barracks and military hospital as its principal 
buildings, presents little to attract the foreign visitor, 
the beauty of the gulf and of the neighboring country 
has brought Spezia into some repute as a watering- 
place, and there are several excellent hotels in the 
Corso. The walls and gates of the old city are for the 
most part destroyed. In one of the publie squares is 
a statue of Admiral Chiodo, the founder of the arsenal. 
The population of the city was 6105 in 1861 (commune 
11,556) and 19,864 in 1881 (commune 30,732). 

The origin of Spezia is doubtful; but it probably rose 
after the destruction of Luna. Sold by one of the Fieschi 
in 1276 to Genoa, the town was fortified by its new pos- 
sessors and made the seat of a governor of some importance. 
It became a city in the 16th century. The idea of making 
the Gulf of Spezia a great naval centre was first broached 
by Napoleon I, 


SPHEROMETER, an instrument for the precise 
measurement of the radius of a sphere or the thick- 
ness of a thin plate. The usual form consists of a fine 

screw moving In a nut carried on the centre of a small 
three-legged table. The lower end of the serew and 
_those of the table legs are finely tapered and terminate 
in hemispheres, so that each rests on a point. If the 
screw has two turns of the thread to the millimétre, 
the head is usually divided into 500 equal parts, so 
that differences of 0.001 millimétre may be measurec 
without using a vernier. A vertical scale fastened to 
the table indicates the number of whole turns of the 
screw and serves as a fixed point for reading the divi- 
sions on the head. In order to measure the thie 
of a plate the instrument is placed on a level plane st 
face and the screw turned until the point just touche 
the exact instant when it does so is defined b 
sudden diminution of resistance succeeded by a ¢ 
siderable increase. The divided head and sex 


SPHINX—SPIKENARD. 


read; the screw is raised; the thin plate slipped under 
it; and the process is repeated. The itestene be- 
tween the two readings gives the required thickness. 
A contact-lever, delicate level, or electric contact ar- 
rangement may be attached to the spherometer in 


order to indicate the moment of touching more pre- | 
Zt, 
0) 


cisely than is possible by the sense of touch. 
measure the radius of a sphere—e.g., the curvature 
of a lens—the spherometer is levelled and read, then 
placed on the sphere, adjusted until the four points 
exert equal pressure, and read again. The difference 
gives the thickness of that portion of the sphere cut 
off by a plane passing through the three fect; and, 
since the feet are equidistant, this distance (a) being 
known gives the value (22) of the radius from the 


formula 2R = at h, where h is the thickness of the 


lenticular segment. The well spherometer! is adapted 
for measuring small spherical lenses. The true plane 
on which the instrument stands is perforated by a eyl- 
indrical well of known diameter. A plate applied to 
the lower edge of the well by a spring is adjusted to 
be parallel to the large plane, and the spherometer 
screw, being centred over the well, is run down until 
it touches the plate, and then read. The plate is re- 
moved ; the lens put in its place; the point—still ac- 
curately centred—is brought down; and the screw is 
read again. The difference between these readings 

ives the height of the section of the lens above the 
ower edge of the well. Calling this height A and the 
radius of the cylindrical well 7, the radius & of the 


sphere is got by the formula 2k = . +h. The sphe- 


rometer can be applied to test the sphericity of a 
globe, and may be used on either a convex or a con- 
cave surface. 

SPHINX, a hybrid creature of Egyptian and Greek 
| art and mythology. In Egypt the sphinxes are col- 
| _ossal images of granite or porphyry, with a human 

head and breast and the body of a lion (wingless) lying 
down. ‘The largest and most famous is that of Gizeh, 
described in vol. vii. p. 670. The head of the sphinx 
is usually that of a man, but female heads are-said to 
occur occasionally. From Egypt the figure of the 
sphinx passed to Assyria, where it appears with a 
bearded male head on cylinders; the female sphinx, 
lying down and furnished with wings, is first found in 
the palace of Esarhaddon (7th century B.c.). Sphinxes 
have been found in Pheenicia, one at least being winged 
‘and another bearded. In Asia Minor an ancient fe- 
male sphinx, but wingless, stands on the sacred road 
near Miletus. Sphinxes of the usual Greek type (fe- 
male heads with bodies of winged lions) are repre- 
sented seated on each side of two doorways in an an- 
cient frieze found by Sir Charles Fellowes at Xanthus 
in Lycia, and now in the British Museum. ‘The same 
type appears on the early ag eae of the temple at 
Assus. In the early art of Cyprus—that half-way 
house between Asia and Greece—sphinxes of this 
r are not uncommon. On the other hand, on a 
m of Phoenician style found at Curium in Cyprus, 
there appear two male (bearded) sphinxes, with the 
tree of life between them. With regard to Greece 
proper, in the third tomb on the acropolis of sd bile 
were found six small golden sphinxes; they are beard- 
less, but the sex is doubtful. In the ancient tomb, 
discovered in 1877, at Spata near Athens (which rep- 
resents a kindred but somewhat later art. than the 
tombs at Mycenze) were found female winged sphinxes 
-earved in ivory or bone. Sphinxes on_glass plates 
have been found in graves at Camirus in Rhodes, and 
on gold plates in Crimean graves. Sphinxes were rep- 
resented on the throne of Apollo at Amycle ; in the 
iod of Greek art a sphinx was sculptured on 

e helmet of the statue of Athene in the Parthenon 
Athens; and sphinxes carrying off children were 


1A. M. Mayer, in American Journal of Science, 1886, xx xii. p. 61. 
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sculptured on the front feet of the throne of Zeus at 
Olympia. 

n Greek mythology the most famous sphinx was 
that of Thebes in Beeotia. She is first mentioned by 
Hesiod (Theog., 326), who calls her the daughter of 
Orthus and Chimera. According to Apollonius (iii. 
5, 8), she was the daughter of T'yphon and Echidna, 
and had the face of a woman, the feet and tail of a 
lion, afd the wings of a bird. She dwelt on a bald 
rocky mountain at the southeast corner of the Copaic 
lake; the name of the mountain was Phicium (now 
Fagas), which was derived from Phix, the A®olic form 
of sphinx. The Muses taught her a riddle and the 
Thebans had to guess it. Whenever they failed she 
carried one of them off and devoured him. The riddle 
was this: What is that which is four-footed, three- 
footed, and two-footed? At last Qidipus guessed 
correctly that it was man; for the child crawls on 
hands and feet, the adult walks upright, and the old 
man supports his steps with a stick. Then the sphinx 
threw herself down from the mountain. 


The story of the sphinx’s riddle first occurs in the Greek 
tragedians Milchh6fer believes that the story was a mere 
invention of Greek fancy, an attempt to interpret the mys- 
terious figure which Greek art had borrowed from the East. 
On the other hand, he holds that the destroying nature of 
the sphinx was much older, and he refers to instances in 
both Egyptian and Greek art where a sphinx is seen seizing 
and standing upon a man. And whereas the Theban legend 
is but sparingly illustrated in Greek art, the figure of the 
sphinx appears more commonly on tombs, sculptured either 
in the round or in relief. From this Milchhéfer seems to 
infer that the sphinx was asymbol of death. The word 
“sphinx” is Greek, being derived from odiyyetv, “ to draw 
tight.” 

See Brugsch, History of Egypt, vol. i. pp. 79 sq.. 414 sq.; Cesnola, 
Cyprus, pp. 110, 114 8q., 263 sg., and plate xxxvii. No. 13; Schlie- 
mann, re gpa de xlv., 184; and especially Milehh6fer, in Mitth. 
d, deutsch, archdol, Instit, in Athen, 1879, p. 46.8q. 

SPHYGMOGRAPH. See Vascurar System. 

SPICE ISLANDS. See Motuccas, vol. xvi. 

ig PBS 
f SPIDER. See ARACHNIDA, vol. ii. p. 237 sq. 

SPIKENARD, or Narp (Hebrew nérd, Gr. vapdoc, 
from Sanskrit naladwitha, the change from ‘‘r’’ to 
‘1? seeming to indicate that the word came through 
iene a celebrated perfume which seems to have 
formed one of the most durable aromatic ingredients in 
the costly unguents used by the Romans and Eastern 
nations. The ointment prepared from it (‘‘ ointment 
of pistic nard’’*) is mentioned in the New Testament 
(Mark, xiv. 3-5; John, xii. 3-5) as being ‘‘ very 
costly,’’ a pound of it being valued at more than 300 
denarii (over £10 [$48.60]). This appears to repre- 
sent the prices then current for the best quality of 
nard, since Pliny (7. ., xii. 26) mentions that nard 
spikes reached as much as 100 denarii [$16.20] per tb 
and, although he does not mention the price of nard 
ointment, he states (xiii. 2) that the ‘‘unguentum 
cinnamominum,”’ a similar preparation, ranged from 
25 [$4.05] to 300 denarii Fs48.60). according to its 
quality. Nard ointment also varied considerably in 
price from its liability to sophistication (/d. xii, 26, 27; 
xiii. 2). The ingredients of the genuine ointment (w- 
guentum nardinum sive foliatum), Pliny tells us (xiii. 
2), were Indian nard, juncus (the leaves of Andropo- 
gon Schenanthus, L.), costus (the root of Aplotaxis 
auriculata, re’ amomum (the fruits of Amomum 
Cardamomum, L.), myrrh (the gum-resin of Balsamo- 
dendron Myrrha, Nees), balm (the oleo-resin of Bal- 
samodendron Opobalsamum), omphacium or oleum 
omphacinum (the oil expressed from unripe olives), 
and balaninum (derived from Balanites agyptiaca ?). 
Dioscorides (i. 75) also remarks that etal alleen 


2 See Fick, in Orient u. Occident, iii. p, 364. The Syrians and 
a it “spike” (shebdaltd, sunbul) or ‘the India 
e. : 
es The meaning of the word “ pistic” is uncertain, some render- 
ing it “genuine,” others “ liquid,” and others taking it for a local 
name, 
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(the leaf of Cinnamomum Tumala, Nees) was some- 
times added. Of these ingredients costus and amo- 
muin were most relied upon for increasing the fra- 
grance and the nard for the stimulating and other 
virtues of the unguent.? 

The exact botanical source of the true or Indian 
nard was longa matter of uncertainty, the descriptions 

iven by ancient authors being somewhat vague. 
Theophrastus (De Odor., 28) classes nard amongst 
roots, and states that it came from India ( /7isé. Plant., 
ix. 7, 2), had a biting and hot taste, and resembled iris 
root in perfuming the air near it (Ve Odor., 12, 56). 
He also remarks (/.c., 42) that the ointment was one 
of the most durable of perfumes. Pliny (//.N., xii. 
26, 27) gives a somewhat confused account, from which 


it appears that both “spike ’’ and leaf were in use, | 


although it is not clear whether the spike (sp/cw) con- 
sisted of the flower-head or the fibrous lower portion 
of the stem. The only definite statement he makes 
concerning it is that the ‘‘sincere’’ nard is known by 
its red color, sweet smell, and especially taste, ‘* for it 
drieth the tongue and Jeaveth a pleasant relish behind 
it.’’ Dioscorides (i. 6) states that the true nard came 
from India and was collected on mountains beside 
which the river Ganges flowed. He describes itas black- 
ish with short spikes, smelling something like cyperus. 
Linnzeus, Blane, Hatchett, and other writers have sup- 


posed that spikenard was an Indian grass of the genus | 


Andropogon (A. Nardus, L.) ; but Sir W. Jones (As. 
ftes., il. 416, iv. 97) has given convincing reasons for 
identifying it with Nardostachys Jatamans?,? a plant 
of the Valerian order, the fibrous root-stocks or 
‘‘spikes’’ of which are still collected in the mountains 
of Bhotan and Nepal. Further evidence is afforded 
by Lambert (ZUlustr. of the Genus Cinchona, App., p. 
177), who found the root under the name of “ spike- 
nard’’ in one of the oldest chemist’s shops in London, 
also by Dymock (Mat. Med. W. India, 2d ed., p. 347), 
who states that the principal use of the drug at the 
present time is for making ee washes and ointments, 
the popular opinion being that it promotes the growth 
and blackness of the hair. The name of ‘‘spike”’ ap- 
plied to the Indian nard appears to be derived from 
its resemblance in shape to a spike or ear of bearded 
corn. The root is crowned by the bases of several 
stems, each about 2 inches or more in length and as 
thick as the finger. ,To these the fibrous tissue of 
former leaves adheres and gives them a_ peculiar 
bristly appearance. It is this portion that is chiefly 
collected. 


Other and inferior varieties of nard are mentioned by 
Dioscorides and subsequent writers. Celtic nard, obtained 
from the Ligurian Alps and Istria, consisted of the roots of 
plants also belonging to the Valerian order / Valeriana celtica 
and V. salicina). 
to Egypt, aud was used in the preparation of baths. Moun- 
tain nard was collected in Cilicia and Syria, and is supposed 
to have consisted of the root of Valeriana tuberosa. 
false nard of Dauphiné used in later times, and still 
employed as a charm in Switzerland, is the root-stock of 
Allium Victorialis. It presents a singular resemblance to the 
spikes of Indian nard, but is devoid of fragrance. It is re- 
markable that all the nards belong to the natural order 
Valerianacez, the odor of valerian being considered disagree- 
able at the present day; that of Nardostuchys Jatamansi is 
intermediate between valerian and patchouli, although 
more agreeable than either. 

The name “spikenard” has also been applied in later 
times to several plants. The spikenard of the United States 
is Aralia racemosa, and another species of the same genus, 
A, nudicaulis, is known as “ false spikenard.”’ In the West 


1 The use of alabaster vessels for preservin 
geen was customary at a very early period. sa en ig a (ec. 
14 B.C.) states that vessels of lead and alabaster were best for the 
purpose, on account of their density and coolness, and their power 
of resisting the penetration of the ointment into their substance, 
Pliny also recommends alabaster for ointment vases, For small 
Sag it to to. vessels seem to have been used (Horace, Carm. 
V., 12, 1. 10,17), , 

2 The plant figured by Sir W. Jones is Valeriana Hardwickii 
(probably the inferior 
— of Pliny); the true plant is figured by Royle and Lam- 

rt. 


these fragrant un- 


This was exported to the East and thence | 


The | 


angetic nard of Dioscorides and the | 


SPIN ACH—SPINOLA. 


| Indies Hyptis suaveolens is called “spikenard,” and in Great 


Britain the name “ploughman’s spikenard” is given to 
| Inula Conyza, (E. M. H.) 
SPINACH. See Horticutrurs, vol. xii. pp. 297, 
| 300-1. 


| SPINAL CORD. See Prystotoey, vol. xix. p. 
39 sq. For the diseases affecting the spinal cord, see 
| Araxy (Locomotor), Paratysis, ParHoLoay (vol. 
| xvili. p. 401-2), and SuRGERY. 

raat NEL. See MInERALOGY, vol. xvi. p. 402, and 

UBY. 

SPINELLO ARETINO (ce, 1330-e. 1410), painter, 
‘the son of a Florentine named Luca, who had taken 
refuge in Arezzo in 1310 when exiled with the rest of 
the Ghibelline party, was born at Arezzo about 1330. 
Spinello was a pupil of Jacopo di Casentino, a fol- 
lower of Giotto, and his own style was a sort of link 
between the school of Giotto and that of Siena. In 
the early part of his life he worked in Florence as an 
assistant to his master Jacopo while painting frescos 
in the church of the Carmine and in Sta. Maria 
Novella. Between 1360 and 1384 he was oceupied in 
painting many frescos in and near Arezzo, almost all 
of which have now perished.* After the sack of Arezzo 
in 1384 Spinello returned to Florence, and in 1387-88 
‘with some assistants covered the walls and vaults of 
the sacristy of 8. Miniato near Florence with a series 
of frescos, the chief of which represent scenes from the 
life of St. Benedict. These still exist, though in a 
sadly restored condition; they are very Giotto-like in 
composition, but have some of the Siena decorative 
brilliance of color. In 1391-92 Spinello was painting 
six frescos, which still remain on the south wall of the 
Pisan Campo Santo, representing miracles of St. 
Potitus and St. Ephesus. For these he received 270 
gold florins [$686.34]. Among his later works the 
chief are the very fine series of frescos painted in 
1407-8 on the walls and vault of a chapel in the mu- 
nicipal buildings of Siena; these also have suffered 
;much from repainting, but still are the finest of Spin- 
ello’s existing frescos. Sixteen of these represent the 
war of Frederick Barbarossa against the republic of 
Venice. Spinello died at Arezzo about 1410, 


Spinello’s frescos are all strong and highly decorative 
works, drawn with much spirit, and are very superior in 
style to his panel pictures, many of which appear to be 
mere bottega productions. The academy of Florence pos- 
sesses a panel of the Madonna and Saints, which is chiefly 
interesting for its signature—‘ Hoc opus pinxit Spinellus 
Luce Aritio D. I. A. 1391.” The easel pictures which are 
| to be found in the various galleries of Europe give little or 
no notion of Spinello’s power as a painter. 


SPINET. See Pranororre, vol. xix. p. 75 sq. 

SPINNING. See Yarn. 

SPINOLA, AmBroeio Spryota, MARCHESE DI 
(c. 1571-1630), a celebrated general, belonged to a 
noble and wealthy Italian family, and was born at 
Genoa about 1571. After the siege of Ostend had 
languished for more than two years under the direction 
of the archduke Albert, Spinola, who, though not a 
soldier by profession, had seen something of campaign- 
ing during a season or two, came upon the scene as a 
condottiere and received charge of the works. He en- 
tered upon his task in October, 1603, and his co 
and vigor were rewarded by the surrender of the place 
on 20th September, 1604. During the next five years, 
until the conclusion of the armistice of 1609, he fre- 
quently encountered Maurice of Orange, but on the 
whole with undecisive results. In 1620 he was sent by 
Spain into the Palatinate of the Rhine, and took many 
places ; in the following year, on the renewal of the 
war with Holland, he returned to the scenes of 
earlier campaigns, where his principal explor 
the capture of Jiilich in February, 1622, and of 
after a ten months’ siege in June, 1625. His 
now began to give way; and his spirits are 

® The fine fresco of an Apocalyptic scene which s 
| 8. Maria degli Angeli at Arezzo belongs to about 1400, 
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SPINOZA. 


have been further depressed by Philip’s disregard of 
his pecuniary claims. He died at Castel-Nuovo di 
Serivia on 25th September, 1630. 

SPINOZA, Barucn (1632-1677), or, as he after- 
wards signed himself, Benedict de Spinoza,philosopher, 
was born at Amsterdam on 24th November, 1632. His 
parents belonged to the community of Jewish emi- 
rrants from Portugal and Spain who, fleeing from 
Jatholic persecution in the Peninsula, had sought 
refuge in the nearly emancipated Netherlands. 


Despinoza, probably points to the province of Leon as 
the previous home of the family ; there are no fewer 
than five townships so called in the neighborhood of 


Burgos. Of the philosopher's parents nothing is 
known. His father is said to have been a tradesinan 


in fair circumstances, and the house is still shown upon 
the Burgwal where his son Baruch was born; two 
sisters, Rebekah and Miriam, formed the remainder 
of the family. Spinoza received his first training 
under the senior rabbi, Saul Levi Morteira, whose 
most promising pupil he soon became. Under Mor- 
teira he became familiar with the Talmud and, what 
was probably more important for his own development, 
with the philosophical writings of Ibn Ezra and Mai- 
monides, Levi ben Gerson, Chasdai Creskas, and other 
representatives of Jewish medizeval thought, who aim 
at combining the traditional theology with ideas got 
from Aristotle and his Neoplatonie commentators. 
Latin, still the universal language of learning, formed 
no part of Jewish education ; and Spinoza, after learn- 
ing the elements from a German master, resorted for 
further instruction to a physician named Franz van 
den Ende, who eked out an income by taking pupils. 
Van den Ende appears to have been distinctly a man 
of parts, though of a somewhat indiscreet and erratic 
character. He was eventually hanged in Paris as a 
conspirator in 1674. His enthusiasm for the natural 
sciences may have been the only ground for the repu- 
: tation he had acquired of instilling atheistic notions 
into the minds of his pupils along with the Latin 
which he taught them. But it is quite possible that 
his scientific studies had bred in him, as in many 
others at that time, a materialistic, or at least a 
naturalistic, turn of mind; indeed we should expect as 
much in a man of Van den Ende’s somewhat rebel- 
lious temperament. We do not know whether his in- 
fluence was brought to bear in this sense upon Spinoza; 
but it has been suggested that the writings of Bruno 
whose spirit of enthusiastic naturalism and fervid 
revolt against the church would be especially dear to 
a man of Van den Ende’s leanings, may have been 
put into the pupil’s hand by the master. Latin, at 
all events, Spinoza learned from Van den Ende to use 
with correctuess, freedom, and force, though his lan- 
nage does not, of course, conform to classical canons. 
e only romance of Spinoza’s life is connected with 
Van den Ende’s household. The physician had an 
only daughter, Clara Maria by name, who, besides 
being a proficient in music, understood Latin, it is 
said, so perfectly that she was able to teach her 
father’s pupils in his absence. Spinoza, the story 
, fell in love with his fair instructress ; but a fel- 
Jow-student, called Kerkering, supplanted him in his 
 mistress’s affections by the help of a valuable necklace 
of pearls which he presented to the young lady. 
Chronology unfortunately forbids us to accept this 
 jittle episode as true. Recent investigation has 
proved that, while the marriage with Kerkering, or 
Kerekkrink, is a fact, it did not take place till 
in which year the bride, as appears by the 
ster, was twenty-seven years of age. She cannot, 
efore, have been more than eleven or twelve in 
1656, the year in which Spinoza left Amsterdam; and 
as Kerekkrink was seven years younger than Spinoza, 
hey cannot well have been simultaneous pupils of Van 
‘Ende and simultaneous suitors for his danghter's 

d. But, though the details of the story thus fall 
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| to pieces, it is still possible that in the five years which 
followed his retirement from Amsterdam Spinoza, who 
_was living within easy distance and paid visits to the 


city from time to time, may have kept up his connec- 
tion with Van den Ende, and that the attachment may 
have dated from this later period. ‘This would at least 
be some explanation for the existence of the story ; for 


| Colerus expressly says that Spinoza “ often confessed 
cht that he meant to marry her.”’ 
The | 


name, variously written De Spinoza, D’ Espinoza, and | 


But beyond possibility 
we cannot go in the matter. There is no mention of 
the Van den Endes in Spinoza’s correspondence; and 
in the whole tenor of his life and character there is 
nothing on which to fasten the probability of a romantic 
attachment. 

The mastery of Latin which he acquired from Van 
den Ende opened up to Spinoza the whole world of 
modern philosophy and science, both represented at 
that time by the writings of Descartes. He read him 
greedily, says Colerus, and afterwards often declared 
that he had all his philosophical knowledge from him. 
The impulse towards natural science which he had 
received from Van den Ende would be strengthened 
by the reading of Descartes; he gave over divinity, 
we are told, to devote himself entirely to these new 
studies. His inward break with Jewish orthodoxy 
dated, no doubt, farther back,—from his acquaintance 
with the philosophical theologians and commentators 
of the Middle Ages; but these new interests combined 
to estrange him still further from the traditions of the 
synagogue. He was seldomer seen at its services,— 
soon not at all. The jealousy of the heads of the 
synagogue was easily roused. An attempt seems to 
have been made to draw from him his real opinions on 
certain prominent points of divinity. Two so-called 
friends endeavored, on the plea of doubts of their 
own, to lead him into a theological discussion; and, 
some of Spinoza’s expressions being repeated to the 
Jewish authorities, he was summoned to give an ac- 
count of himself. Anxious to retain so promising an 
adherent, and probably desirous at the same time to 
avoid public scandal, the chiefs of the communit 
offered him a yearly pension of 1000 florins [$888.03] 
if he would outwardly conform and appear now an 
then in the synagogue. But such deliberate hypocrisy 
was abhorrent to Spinoza’s nature. Threats were equally 
unavailing, and accordingly on the 27th of July, 1656, 
Spinoza was solemnly cut off from the commonwealth 
of Israel. The curses pronounced against him may be 
read in most of the biographies. While negotiations 
were still pending, he had been set upon one evening 
by afanatical ruffian, who thought to expedite matters 
with the dagger. Warned by this that Amsterdam 
was hardly a safe place of residence for him any longer, 
Spinoza had already left the city before the sentence 
of excommunication was pronounced. He did not go 
far, but took up his abode with a friend who lived 
some miles out on the Old Church road. His host 
belonged to the Collegiants or Rhijnsburgers, a relig- 
ious society which had sprung up among the proscribed 
Arminians of Holland. The pure morality and simple- 
minded piety of this community seem early.to have 
attracted Spinoza, and to have won his unfeigned re- 
spect. Several of his friends were Collegiants, or 
belonged to the similarly-minded community of the 
Mennonites, in which the Collegiants were afterwards 
merged.' In this quiet retreat Spinoza spent nearly 
five years. He drew up a protest against the decree 
of excommunication, but otherwise it left him un- 
moved. From this time forward he disused his He- 
brew name of Baruch, adopting instead the Latin 
equivalent, Benedictus. Like every Jew, Spinoza 
had learned a handicraft; he was a grinder of lenses 
for optical instruments, and was thus enabled to earn 


1 [Blunt's Dictionary of Sects, Heresies, etc. (Philadelphia, 1874), p. 
110, says the Collegiants “ at the present time forma ‘considera e 
b in Holland and Hanover.” On the death of the Spinozist 
Bredenburg and his i rage Couper about the end of the 18th 
century, the parties which they led reunited.—Am, Ep.] 
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an income sufficient for his modest wants. His skill, 
indeed, was such that lenses of his making were much 
sought afler, and those found in his cabinet after his 
death fetched a high price. It was as an optician that 
he was first brought into connection with Huygens and 
Leibnitz; and an optical Jreatise on the Rainbow, 
written by him and long supposed to be lost, has been 


recently discovered and reprinted by Dr. Van Vloten. | 


He was also fund of drawing as an amusement in his 
leisure hours; and Colerus had seen a sketch-book full 
of such drawings representing persons of Spinoza’s 
acquaintance, one of them being a likeness of himself 
in the character of Masaniello. 

The five years which followed the excommunication 
must have been devoted to concentrated thought and 
study. Before their conclusion Spinoza had parted 
company from Descartes, and the leading positions of 
his own system were already clearly determined in his 
mind. A number of the younger men in Amsterdam 
—many of them students of medicine or medical prac- 
titioners—had also come to regard him as their intel- 
lectual leader. A kind of philosophical club had been 
formed, including among its members Simon de Vries, 
John Bresser, Louis Meyer, and others who appear in 
Spinoza’s correspondence. Originally meeting in all 
probability for more thoroughgoing study of the Car- 
tesian philosophy, they looked naturally to Spinoza 
for guidance, and by-and-by we find him communicat- 
ing systematic drafts of his own views to the little 
band of friends and students. The manuscript was 
read out and discussed at their meetings, and any 
points remaining obscure were referred to Spinoza for 
further explanation. An interesting specimen of such 
difficulties. propounded by Simon de Vries and _re- 
solved by Spinoza in accordance with his own princi- 

les, is preserved for us in Spinoza’s correspondence. 
This Simon de Vries was a youth of generous impulses 
and of much promise. Being in good cireumstances, 
he was anxious to show his gratitude to Spinoza by a 
gift of 2000 florins [$776.06], which the philosopher 
half-jestingly excused himself from accepting. De 
Vries died young, and would fain have left his fortune 
to Spinoza; but the latter refused to stand in the way 
of his brother, the natural heir, to whom the property 
was accordingly left, with the condition that he should 
pay to Spinoza an annuity sufficient for his mainte- 
nance. ‘I'he heir offered to fix the amount at 500 
florins [$194.02], but Spinoza accepted only 300 
$116.41} a sum which was regularly paid till his 
eath. The written communications of his own doe- 
trine referred to above belong to a period after Spinoza 
had removed from the neighborhood of Amsterdam ; 
but it has been conjectured that the Short Treatise on 
God, on Man, and his Wellbeing, which represents 
his thoughts in their earliest systematic form, was left 
by him as a parting legacy to this group of friends. 
It is at least certain, from a reference in Spinoza’s first 
letter to Oldenburg, that such a systematic exposition 
was in existeuce before September, 1661.1 There are 
two dialogues somewhat loosely incorporated with the 
work which probably belong to a still earlier period. 
The short appendix, in which the attempt is made to 
present the chief points of the argument in geometri- 
cal form, is a forerunner of the Ethics, and was prob- 
ably written somewhat later than the rest of the book. 
The term ‘* Nature’’ is put more into the foreground 
in the 7'eatise, a point which might be urged as evi- 
dence of Bruno’s influence,—the dialogues, moreover, 


1 Various manuscript copies were apparently made of the 
treatise in question, but it was not printed, and dropped entirely 
out of knowledge till 1852, when Edward Béhmer of Halle 
lighted upon an abstract of it attached to a copy of Colerus's 
Life, and shortly afterwards upon a Dutch MS, purporting to be 
a translation of the treatise from the Latin original. This was 

ublished in 1862 by Van Vloten with a re-translation into Latin. 

inee then a superior Dutch translation has been discovered, 
which has been edited by Professor Schaarschmidt and trans- 
lated into German. Another German version with introduction 
and notes has beet ees by Sigwart based on a comparison 
of the two Dutch MSS. 
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being specially concerned to establish the unity, in- 


'finity, and selfscontainedness of Nature ;? but the two 


opposed Cartesian attributes, thought and extension, 
and the absolutely infinite substance whose attributes 
they are—substance constituted by infinite attributes 
—appear here as in the Ethics. The latter notion— 
of substance—is said to eorrespond exactly to *‘the 
essence of the only glorious and blessed God.’’ The 
earlier differs from the later exposition in allowing an 
objective causal relation between thought and exten- 
sion, for which there is substituted in the /thics the 
idea of a thoroughgoing parallelism. 

Early in 1661 Spinoza’s host removed to Rhijnsburg 
near Leyden, the headquarters of the Cullegiant 
brotherhood, and Spinoza removed with him. The 
house where they lived at Rhijnsburg is still standing, 
and the road bears the name of Spinoza Lane. Very 
soon after his settlement in his new quarters he was 
sought out by Henry Oldenburg, the first secretary of 
the Royal Society. Oldenburg became Spinoza’s 
most regular correspondent,—a third of the letters 
preserved to us are to or from him; and it appears 
from his first letter that their talk on this occasion was 
‘‘on God, on infinite extension and thought, on the 
difference and the agreement of these attributes, on 
the nature of the union of the human soul with the 
body, as well as concerning the principles of the Car- 
tesian and Baconian philosophies.’? Spinoza must 
therefore have unbosomed himself pretty freely to his 
visitor on the main points of his system. Oldenburg, 
however, was a man of no speculative capacity, aoe, 
to judge from his subsequent correspondence, must have 

ulte failed to grasp the feal import and scope of the 
thoughts communicated to him. From one of Olden- 
burg’s early letters we learn that the treatise De Jntel- 
lectus Emendutione was probably Spinoza’s first occu- 
piled at Rhijnsburg. The nature of the work also 

ears out the supposition that it was first undertaken. 
It is, in a manner, Spinoza’s ‘‘organon,’’—the doe- 
trine of method which he would substitute for the 
corresponding doctrines of Bacon and Descartes, as 
alone consonant with the thoughts which were shapin 
themselves or had shaped themselves in his mind. tt 
is a theory of philosophical truth and error, involvin 
an account of the course.of philosophical inquiry vt 
of the supreme object of knowledge. It was appar- 
ently intended by the author as an analytical introduc- 
tion to the constructive exposition of his system, which 
he presently essayed in the Ethics. But he must have 
found as he proceeded that the two treatises would 
cover to a large extent the same ground, the account 
of the true method merging almost inevitably in a state- 


2 The fact that Spinoza nowhere mentions Bruno would not 
imply, according to the literary habits of those days, that he was 
not acquainted with his speculations and even indebted to them. 
There is no mention, for example, of Hobbes throughout Spinoza’s 
political writing, and only one casual reference to him in a letter, 
although the obligation of the Dutch to the English thinker lies 
on the surface, Rohe Vd full hen +0) must be allowed to the 
internal evidence brought forward by Sigwart and uthers to prové 
Spinoza’s acquaintance with Bruno's writings. to 
this question, and in regard to the elaborate researches 
to prove that the main determinations of Spinoza’s thought are 
anticipated in the medieval philosophers of his own race, it 
must be said that these investigations are of comparatively little 
vital interest. Doubtless Spinoza’s thought was colored Rated 
Hebraic a and his Hebraic studies; from these sources, above 
all, he may have brought with him to the study of the ianieessally 
expressed philosophy of Descartes the need, and the pa 
conviction, of unity. But the main strain of Spinoza’s tl ht 
is sufficiently explained by reference to the Cartesian phi y 
itself, the intellectual milieu of the time. Descartes’s metap! 
can be shown to lead us to the very threshold of Spinoza’s sys- 
tem ; not only the general form, but the very —sub- 
stance, attributes, and modes—lay waiting to be app by 
an independent student. 

’ Henry Oldenburg (c. 1626-1678) was a native of Bremen. but 
had settled in England in the time of the Commo ‘th 
Though hardly a scientific man himself, he had a) 
interest in science, and must have possessed 
the friend of Boyle, and acquainted with most of 
science in England as well as with many on the Conti 
delighted to keep himself in this wa courant ° 
developments, and lost no opportunity of establish 
with men of scientific reputation. It was probab 
tion of Huygens that he bent his steps towards Spin 


But in re; 
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ment of the truth reached by its means. The Amend- 
ment of the Understanding was therefore put aside 
unfinished, and was first published in the Opera Post- 
huma. 
upon the Lthies, and we learn from the correspondence 
with his Amsterdam friends that a considerable part 
of book i. had been communicated to the philosophical 
club there before February, 1663. It formed his main 
occupation for two or three years after this date, 
Though thus giving his friends freely of his best, 
Spinoza did not cast his thoughts broadcast upon any 
soil. He had a pupil living with him at Rhijnsburg 
whose character seemed to him lacking in solidity and 
discretion. 
afterwards joined the Church of Rome and penned a 


Spinoza meanwhile concentrated his attention | 


This pupil (probably Albert Burgh, who | 
|as putting religion in jeopardy, 


foolishly insolent epistle to his former teacher) was the | 


occasion of crepe first publication,—the only publi- 
cation indeed to which his name was attached. Not 


| Seriptures. 


deeming it prudent to initiate the young man into his’ 


own system, he took for a text-book the second and 


main with natural philosophy. As he proceeded he 
put Descartes’s matter in his own language and cast 
the whole argument into a geometric form. At the re- 
eet of his friends he devoted a fortnight to applying 
the same method to the first or metaphysical part of 
Descartes’s philosophy, and the sketch was published 
in 1663, with an appendix entitled Cogitata Meta- 
worth still written from a Cartesian standpoint (de- 
ending, for example, the freedom of the will), but 
containing hints of his own doctrine. The book was 
revised by Dr. Meyer for publication and furnished by 
him, at Spinoza’s request, with a preface, in which it 
is expressly stated that the author speaks throughout 
not in his own person but simply as the exponent of 
Descartes. A Dutch translation appeared in’the fol- 
lowing year.' 
. In 1663 Spinoza removed from Rhijnsburg to Voor- 
burg, a suburban village about 2 miles from The 
) Hague. His reputation had continued to spread. 
From Rhijnsburg he had paid frequent visits to The 
Hague, and it was ates the desire to be within 
reach of some of the friends he had made in these 
- yisits—among others the De Witts—that prompted 
| his change of residence. He had works in hand, more- 
over, which he wished in due time to publish; and in 
that connection the friendly patronage of the De Witts 
might be of essential service to him. The first years 
at Voorburg continued to be occupied by the scm ae 
tion of the Ethics, which was probably finished, how- 
ever, by the summer of 1665. A journey made to 
Amsterdam in that year is conjectured to have had 
reference to its publication. But, finding that it would 
be impossible to keep the authorship secret, owing to 
the numerous hands through which parts of the book 
had already passed, Spinoza determined to keep his 
manuscript in his desk for the present. In September, 
1665, we find Oldenburg twitting him with having 
turned from philosophy to theology and busying him- 
self with angels, prophecy, and miracles. This is the 
reference to the Tractatus Theologico-Politicus, 
which formed his chief occupation for the next four 
years. The aim of this treatise may be best under- 
_ stood from the full title with which it was furnished— 
Theologico-Politicus, continens dissertationes 
aliquot, quibus ostenditur libertatem philosophandi non 
 tantum salva pietate et reipublice pace posse concedi 
ed eandem nisi cum pace reipublicce ipsaque pietate 
tolli non posse. It is, in fact, an eloquently reasoned 
defence of liberty of thought and speech in speculative 
. The external side of religion—its rites and 
etal of necessity be subject to a certain 
‘rol on the part of the state, whose business it is 


to see to the preservation of decency and order. But, 
Latin original ran—Renati des Cartes Princi 
ne af me ii more geometrico demonstrate 4 


hix pars i, et ii, per Bene- 
f dmitcindcinenach. Accesserunt ejusdem Cogitata 


Vou. XXII.—1123 


one oceasion he did 
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with such obvious exceptions, Spinoza claims complete 
freedom of expression fur thought and belief’; and he 
claims it in the interests alike of true piety and of the 
state itself. The thesis is less interesting to a modern 
reader—because now generally acknowledged—than the 
argument by which it is supported. Spinoza’s posi- 
tion is based upon the thoroughgoing distinction drawn 
in the book between philosophy, which has to do with 
knowledge and opinion, and theology, or, as we should 
now say, religion, which has to do exclusively with 
obedience and conduct. The gis of religion, there- 
fore, cannot be employed to cover with its authority 
any speculative doctrine; nor, on the other hand, can 
any speculative or scientific investigation be regarded 
Spinoza undertakes 
to prove his case by the instances of the Hebrew 
Scripture deals, he maintains, in none 
but the simplest precepts, nor does it aim at anything 
beyond the obedient mind; it tells us nought of the 


r ) ; ‘divine nature, but what men may profitably apply to 
third parts of Descartes’s Principles, which deal in the | 


their lives. The greater part of the treatise is devoted 
to working out this line of thought; and in so doing 
Spinoza consistently applies to the interpretation of 
the Old Testament those canons of historical exegesis 
which are often regarded as of comparatively recent 
growth. The treatise thus constitutes the first docu- 
ment in the modern science of Biblical criticism. It 
was published in 1670, anonymously, printer and place 
of publication being likewise disguised (Hamburgi 
apud Heinricum Kiinraht). The storm of opposition 
which it encountered showed that these precautions 
were not out of place. It was synodically condemned 
along with Hobbes’s Leviathan and other books as 
early as April, 1671, and was consequently interdicted 
by the states-general of Holland in 1674; before long 
it was also placed on the Index by the Catholic authori- 
ties. But that it was widely read appears .from its 
frequent re-issue with false title-pages representing it 
now as an historical work and again as a medical 
treatise. Controversialists also crowded into the lists 
against it. A translation into Dutch appears to have 
been proposed ; but Spinoza, who foresaw that such a 
step would only increase the commotion which was so 
distasteful to him, steadily set his face against it. No 
Dutch translation appeared till 1693. 

The same year in which the Zyeatise was published 
Spinoza removed from his suburban lodging at Voor- 
burg into The Hague itself. He took rooms first on 
the Veerkay with the widow Van de Velde, who in 
her youth had assisted Grotius to escape from his 
captivity at Loewenstein. This was the house after- 
wards occupied by Colerus, the worthy Lutheran 
minister who became Spinoza’s biographer. But the 
widow insisted on boarding her eae and Spinoza 
presently found the expense too great for his slender 

urse. He accordingly removed to a house on the 

avelioen Gracht near at hand, occupied by a painter 
called Van der Spijck. Here he spent the remaining 
years of his life in the frugal independence which he 
prized. Colerus gives particulars which enable us to 
realize the almost incredible simplicity and economy 
of his mode of life. He would say sometimes to the 
people of the house that he was like the serpent 
who forms a circle with his tail in his mouth, mean- 
ing thereby that he had nothing left at the year’s 
end. His friends came to visit him in his lodgings, 
as well as others attracted by his reputation—Leibnitz 
among the rest—and were courteously entertained, 
but Spinoza pete not to accept their offers of 
hospitality. He spent the greater part of his time 
quietly in his own chamber, often having his meals 
brought there and sometimes not leaving it for two or 
three days together when absorbed in his studies. On 
not leave the house for three 
months. _‘* When he happened to be tired by having 
applied himself too much to his philosophical medita- 
tions, he would go downstairs to refresh himself, and 
discoursed with the Van der Spijcks about anything 
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that might afford matter for an ordinary ; 
and even about trifles. He also took pleasure in smok- 


ing a pipe of tobaceo; or, when he had a mind to | 


divert himself somewhat longer, he looked for some 
spiders and made them fight together, or he threw 
some flies into the cobweb, and was so well pleased 
with the result of that battle that he would sometimes 
break into laughter’’ (Colerus). He also conversed 
at times on more serious topics with the simple people 
with whom he lodged, often, for example, talking over 
the sermon with them when they came from church. 
He occasionally went himself to hear the Lutheran 


pastor preach—the predecessor of Colerus—and would | 


advise the Van der Spijcks not to miss any sermon of 
so excellent a preacher. The children, too, he put in 


mind of going often to church, and taught them to be | 


obedient and dutiful to their parents. 
landlady, who may have 
solitary lodger, came to him in some trouble to ask 
him whether he believed she could be saved in the 
religion she possessed. ‘‘ Your religion is a good 
one,’ said Spinoza; ‘‘ you need not look for another, 
nor doubt that you will be saved in it, provided that, 
while you apply yourself to piety, you live at the same 
time a peaceable and quiet life.’’ Only onee, it. is 
recorded, did Spinoza’s admirable self-control give 
way, and that was when he received the news of the 
murder of the De Witts by a frantic mob in the streets 
of The Hague. It was in the year 1672, when the 
sudden invasion of the Low Countries by Louis XIV. 
raised an irresistible clamor for a military leader and 
overthrew the republican constitution for which the 
De Witts had struggled. John De Witt had been 


Spinoza’s friend, and had bestowed a small pension 


upon him; he had Spinoza’s full sympathy in his | 


political aims. On receiving the news of the brutal 
murder ef the two brothers, Spinoza burst into tears, 
and his indignation was so roused that he was bent 
a publicly denouncing the crime upon the spot 
Ww 


ere it had been committed. But the timely caution | 


of his host prevented his issuing forth to almost certain 
death. Not long after Spinoza was himself in danger 
from the mob, in consequence of a visit which he paid 
to the French camp. He had been in correspondence 
with one Colonel Stoupe, a Swiss theologian and 
soldier, then serving with the prince of Condé, the 
commander of the French army at Utrecht. From 
him Spinoza received a communication inclosing a 
passport from the French commander, who wished to 
make his acquaintance and promised him a pension 
from the French king at the easy price of a dedication 
to his majesty. Spinoza went to Utrecht, but returned 
without seeing Condé, who had in the meantime been 
called elsewhere; the pension he civilly declined. 
There may have been nothing more in the visit than is 
contained in this narrative; but on his return Spinoza 
found that the populace of The Hague regarded him 
as no better than aspy. ‘The town was full of angry 
murmurs, and the landlord feared that the mob would 
storm his house and drag Spinoza out. Spinoza 
quieted his fears as well as he could, assuring him that 
as soon as the crowd made any threatening movement 
he would go out to meet them, ‘‘ though they should 
serve me as they did the poor De Witts. Tama good 
republican and have never had any aim but the honor 
and welfare of the state.’’ Happily the danger passed 
off without calling for such an ordeal. 

In 1673 Spinoza received an invitation from the 
elector palatine to quit his retirement and become pro- 
fessor of philosophy in the university of Heidelberg. 
The offer was couched in flattering terms, and conveyed 
an express assurance of ‘‘ the largest freedom of speech 
in philosophy, which the prince is confident that you 
will not misuse to disturb the established religion.”’ 
But Spinoza’s experience of theological sensitiveness 
led him to doubt the possibility of keeping on friendly 
terms with the established religion, if he were placed 
in a public capacity. Moreover, he was not strong ; 


One day his | 


heard strange stories of her. 
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conversation, | he had had no oe Fe of public teaching; and he 


foresaw that the duties of a chair would put an end to 
For all these reasons he courteously 
declined the offer made to him. There is little more 
to tell of his life of solitary meditation. In 1675 we 
learn from his correspondence that he entertained the 


private research. 


idea of foe agen. the thics, and made a journey to 
Amsterdam to arrange matters with the printer. ‘* But, 


whilst [ was busy with this,’’ he writes, *‘ the report 
was spread everywhere that a certain book of mine 
was in the press, wherein I endeavored to show that 
there was no God; and this report found eredence with 
many. Whereupon certain theologians (themselves 
perhaps the authors of it) took occasion to complain 
of me to the prince and the magistrates; moreover, 
the stupid Cartesians, because they are commonly sup- 
posed to side with me, desiring to free themselves from 
that suspicion, were diligent without ceasing in their 


execrations of my doctrines and writings, and are as 


diligent still.’ As the commotion seemed to grow 
worse instead of subsiding, Spinoza consigned the 


| . . " : . 
/manuscript once more to his desk, from which it was 


/met with. 


/ not to issue till after his death. His last literary work 


was the unfinished 7ractatus Politicus and the prepa- 
ration of notes for a new edition of the Tractatus 
Theologico-Politicus, in which he hoped to remove 
some of the misunderstandings which the book had 
The Tractatus Politicus develops his phi- 
losophy of law and government on the lines indicated 
in his other works, and connects itself closely with the 
theory enunciated by Hobbes a generation before. 
Consumption had been making its insidious inroads 
upon Spinoza for many years, and early in 1677 he 
must have been conscious that he was seriously ill. 
On Saturday the 20th of February he sent to Amster- 
dam for his friend Dr. Meyer. On the following day 
the Van der Spijcks, having no thought of immediate 
danger, went to the afternoon service. When they 
came back Spinoza was no more; he had died about 
three in the afternoon with Meyer for the only witness 
of his last moments. Spinoza was buried on the 25th 
of February ‘‘in the new church upon the Spuy, 
being attended,’”’ Colerus tell us, ‘* by many illustrious 
persons and followed by six coaches.” e was little — 
more than forty-four years of age. 


Spinoza’s effects were few and realized little more than 
was required for the payment of charges and outstanding 


debts. “One need only cast one’s eyes upon the account,” 
says his biographer, “ to perceive that it was the inventory ‘ 
of a true philosopher. It contains only some small books, 
some engravings, a few lenses, and the instruments to polish 


them.” His desk, containing his letters and his unpub- 
lished works, Spinoza had previously charged his landlord 
to convey to Jan Rieuwertz, a publisher in Amsterdam. 
This was done, and the Opera Posthuma appeared in the 
same year, without the author’s name, but with his initials 
upon the title-page. They were furnished with a preface 
written in Dutch by Jarig Jellis,a Mennonite friend of 
Spinoza’s and translated into Latin by Dr. Meyer. Next 
year the book was proscribed in a violently worded edict 
by the states of Holland and West Friesland. The obloquy 
which thus gathered round Spinoza in the later years of his 
life remained settled upon his memory for a full hundred 
years after his death. Hume’s casual allusion to “ this 
famous atheist” and his “ hideous hypothesis” is a fair 
specimen of the tone in which he is usually referred to; 
people talked about Spinoza, Lessing said, “as if he were a 
dead dog.” The change of opinion in this respect may be 
dated from Lessing’s famous conversation with Jacobi in 
1780. Lessing, Goethe, Herder, Novalis, and Schleier- 
macher, not to mention philosophers like Schelling and 
Hegel, united in recognizing the unique strength and sin- 
cerity of Spinoza's thought, and in setting him in his right- 
ful place among the speculative leaders of mankind. Trans- 
fused into their writings, his spirit has had a large share 
in moulding the philosophic thought of the 19th century 
and it has also been widely influential beyond th 
Instead of his atheism Hegel speaks of his 
Novalis dubs him a God-intoxicated man. Schlei 
fine apostrophe is well known, in which he calls 
“offer a lock of hair to the manes of the holy an 
municated Spinoza.” : 
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Spinoza’s personal appearance is described by Colerus 
from the accounts given him by many people at ‘The Hague 
who knew him familiarly. “ He was of a middle size, and 
had good features in his face, the skin somewhat dark, 
black curled hair, and the long eyebrows of the same color, 
so that one might easily know from his looks that he was 
descended from the Portuguese Jews.” Leibnitz also gives | 
asimilar description : “ The celebrated Jew Spinoza had an 
olive complexion and something Spanish in his face.” These | 
characteristics are preserved in a portrait in oil in the 
Wolfenbiittel library, which was probably the original of | 
the (in that case unsuccessfully rendered) engraving pre- 
fixed to the Opera Posthuma of 1677. This portrait has re- 
cently been photographed for Dr. Martineau’s Study of 
Spinoza. In 1880 a statue was erected to Spinoza at The 
Hague by international subscription among his admirers. 

Spinoza’s philosophy is a thoroughgoing pantheism, 
which has both a naturalistic and a mystical side. The 
foundation of the system is the doctrine of one infinite | 
substance, of which all finite existences are modes or limi- | 
tations (modes of thought or modes of extension). God is 
thus the immanent cause of the universe; but of creation 
or will there can be no question in Spinoza’s system. God 
is used throughout as equivalent to nature (Deus sive na- 
tura). The philosophical standpoint comprehends the 
necessity of all that is—a necessity that is none other than 
the necessity of the divine nature itself. To view things 
thus is to view them, according to Spinoza’s favorite phrase, 
sub specie xternitatis. Spinoza’s philosophy is fully con- 
sidered in the article CaRTEsIANISM (see vol. y. p. 152 sq.). 

Literature—The contents of the Opera Posthuma included 
the Ethics, the Tractatus Politicus, and the De Intellectus 
Emendatione (the last two unfinished), a selection from 
Spinoza’s correspondence, and a Compendium of Hebrew 
Grammar, The Treatise on the Rainbow, supposed to be lost, 
was published anonymously in Dutch in 1687. The first 
collected edition of Spinoza’s works was made by Paulus in 
1802; there is another by Gfrérer (1830), anda third by 
Bruder (1843-46) in three volumes. Van Vloten’s volume, 
published in 1862, Ad Benedicti de Spinoza opera quae super- 
sunt omnia supplementum, is uniform with Bruder’s edition 
so as to complete it by a supplementary volume. It con- 
tained the early treatise De Deo et homine, the Treatise on 
the Rainbow, and several fresh letters. A complete and 
authoritative edition has only recently been achieved by Dr. 
Van Vioten and Professor J. P.N. Land. The work was 
undertaken by them for the Spinoza Memorial Committee 
formed in Holland to celebrate the bicentenary of the 

_ philosopher’s death ; the funds remaining after the erection 
of the statue mentioned above were devoted to the publi- 
eation of this handsome edition (2 vols., 1882-83). An 

_ English translation of The Chief Works of Spinoza, by R. H. 

_ M. Elwes, appeared in 1883, and a separate translation of 

the Ethics, by W. H. White was published inthe same year; 
previous translations were unscholarly in execution. The 
main authority for Spinoza’s life is the sketch published in 

1705, in Dutch, with a controversial sermon against Spinoz- 

ism, by Johannes Colerus. ‘The French version of this Life 


| 


| expense of the king of Bavaria. 


(1706) has been several times reprinted as well as trans- 
_ lated into English and German. The English version, also 
dating from 1706, has been reprinted by Mr. Frederick Pol- 
lock at the end of his work, Spinoza, his Life and Philosophy 
(1880). Mr. Pollock’s book and Dr. Martineau’s Study of 
Spinoza (1882), both admirable pieces of work, are in a 
manner complementary, and may with advantage be studied 
together. In his introduction Mr. Pollock gives a list of the 
biographical sources, and also some account of the early 
literature relating to Spinoza. The Spinoza literature in 
‘more recent times has become so extensive as to forbid 
‘quotation. A. van der Linde’s Benedictus Spinoza: Biblio- 
grafie (The Hague, 1871) is a classified catalogue as nearly 
as possible complete down to that date. (A. SE.) 


SPIRES (Germ. Speyer or Sperer), the chief town 
of the Rhenish palatinate, Bavaria, and formerly a 
imperial city, is situated on the left bank of the 
ne, at the mouth of the Speyerbach, 21 miles to 
south of Worms. The principal streets are broad 
irregular, and the general appearance of the town 
@ corresponds to its high antiquity, owing to the 
t that it was burned by the French in 1689. The 
important ancient building that has survived the 

is the cathedral, a very large and imposing 
1 of red sandstone, and one of the noblest ex- 
sof Romanesque architecture now extant. Be- 
the general interest attaching to it as one of the 
manesque churches of the Rhineland, Spires 
1 has a peculiar importance in the history of 


architecture as probably the earliest Romanesque 
basilica in which the nave as well as the side arcades 
was vaulted from the first. Built in 1030-61 by Con- 
rad IT. and his successor, this church has had a che- 
quered history, its disasters culminating in 1689, when 
the soldiers of Louis XIV. burned it to the bare walls 
and scattered the ashes of the eight German emperors 
who had been interred in the kings’ choir, Restored 
in 1772-84 and provided with a vestibule and facade, 
it was again desecrated by the French in 1794 ; but in 
1846-53 it was once more thoroughly restored and 
adorned in the interior with gorgeous frescos at the 
The large cathedral 
bowl (Domnapf’) in front of the west facade formerly 
marked the boundary between the episcopal and muni- 
cipal territories. _Kach new bishop on his election had 


to fill the bowl with wjne, while the burghers emptied 


it to his health. The heathen tower to the east of 
the church, on foundations supposed to be Roman, 
was probably part of the town wall built in 1080 by 
Bishop Rudger. Of the Retscher, or imperial 

alace, so called because built atter the model of the 

Iradschin at Prague, only a mouldering fragment of 
wall remains. It was in this palace that the famous 
diet of Spires met in 1529, at which the Reformers 
first received the name of Protestants, The Altpértel 
(alta porta), a fine old gateway of 1246, is a relic of 
the free imperial city. Among the modern buildings 
are several churches and schools, a museum and pict- 
ure gallery, ete. Spires, although rebuilt in 1697, 

as never recovered from the cruel injuries inflicted 
by the French in 1689. Its trade is insignificant, 
although it still has a free harbor on the Rhine. — Its 
manufactures include paper, tobacco and cigars, sugar, 
sugar of lead, vinegar, beer, and leather. Vines and 
tobacco are grown in the neighborhood. The popula- 
tion in 1880 was 15,589 and in 1885 16,228. 


Spires, known to the Romans as Augusta Nemetum or 
Nemetzx, and to the Gauls as Naviomagus, is one of the oldest 
towns on the Rhine. The modern name appears first, under 
the form Spira, about the 7th century. Captured by Julius 
Cesar in 47 8B.c., it was repeatedly destroyed by the bar- 
barian hordes in the first few centuries of the Christian era. 
The town had become an episcopal seat in the 4th century ; 
but heathenism supervened, and the present bishopric 
dates from 610. In 830 Spira became part of the Frankish 
empire, the emperors having a “palatium” here; and it 
was especially favored by the Salic imperial house. The 
contentions between the bishops and the citizens were as 
obstinate and severe as in any other city of Germany. The 
situation of the town opposite the mouths of several roads 
through the Rhine valley early fostered its trade; in 1294 
it rose to be a free imperial city, although it owned no 
territory beyond its walls and had a population of less than 
30,000. It enjoyed great renown as the seat of the imperial 
supreme court from 1527 till 1689; it was fifth among the 
free cities of the Rhine, and had a vote in the Upper Rhen- 
ish diet. Numerous imperial diets assembled here. From 
1801 till 1814 it was the capital of a department of France ; 
but it was restored to Bavaria in the latter year. By the 
peace of Spires in 1544! the Hapsburgs renounced their 
claims to the crown of Sardinia, 


SPIRITUALISM. The term “spiritualism ’’ is 
used by philosophical writers to denote the opposite 
of materialism. It is also used in a narrower sense to 
describe the belief that the spiritual world manifests 
itself by producing in the physical world effects inex- 
plicable by the known laws of nature. The belief’ in 
such occasional manifestations has probably existed as 
long as the belief in the existence of spirits apart 
from human bodies, and a complete examination into 
it would involve a discussion of the religions of all 
ages and nations. In 1848, however, a peculiar form 
of it, believed to be based on abundant experimental 
evidence, arose in America and spread there with great 


1 [The diet of Spires in 1544 affirmed the title of the duke of 
Savoy to certain parts of the Genevan shore ; v. Maison de 
by “ma gob (Paris, 1878). Austria ceded the island of Sardinia 
to duke Victor Amadeus II, of Savoy in 1720 i“ vol. xxi. p. 324), 
and in the same year the Kingdom of Sardinia was established 
by the treaty of Madrid (v. vol. xxi. p. 357.—AM. Ep.] 


. 


420 


rapidity and thence over the civilized world. To this 
movement, which has been called ‘‘ modern spiritual- 
ism,’’ the discussion in the present article is confined. 
The movement began ina single family. In 1848 a 
Mr. and Mrs. Fox and their two daughters, living at 
Hydeville (Wayne), New York, were much disturbed 
by unexplained knockings. At length Kate Fox dis- 
covered that the cause of the sounds was intelligent 
and would make raps as requested, and, communica- 
tion being established, the rapper professed to be the 
spirit of a murdered peddler. An investigation into 
the matter seemed to show that none of the Fox fam- 
ily were concerned in producing the rappings ; but 
the evidence that they were not concerned is insuffi- 
cient, although similar noises had been noticed occa- 
sionally in the house before they lived there. | It was, 
however, at Rochester, where the two Fox girls soon 
afterwards went to live with a married sister (Mrs. 
Fish) that modern spiritualism assumed its present 
form, and that communication was, as it was believed, 
established with lost relatives and deceased eminent 
men. The presence of certain ‘‘mediums’’ was re- 


quired to form the link between the worlds of the | 


living and of the dead, and Kate Fox and her sister 
were the first mediums. Spiritualists do not as yet 
claim to know what special qualities in mediums en- 
able spirits thus to make use of them. The earliest 
communications were carried on by means of ‘‘ raps,”’ 
or, as Mr. Crookes calls them, ‘* percussive sounds.’ 
It was agreed that one rap should mean “ no”’ and 
three ‘‘ yes,’’ while more complicated messages were 
—and are—obtaimed in other ways, such as calling 
over or pointing to letters of the alphabet, when raps 
occur at the required letters. 

The idea of communicating with the departed was 
naturally attractive even to the merely curious, still 
more to those who were mourning for lost friends, and 


most of all to those who believed that this was the) 
The first two, 
causes have attracted many inquirers; but it is the 
last that chiefly gives to modern spiritualism its relig- | 


commencement of a new revelation. 


ious aspect. Many came to witness the new wonder, 
and the excitement and interest spread rapidly. 
‘* Snirit-circles ’’ were formed in several families, and 
other mediums discovered, exhibiting phenomena of 
various kinds (see below). 


widely diffused at this time both in America and 
Europe (see MAGNETISM, ANIMAL, vol. xv. p. 279 
), was favorable to the new idea. Information 


sq. 
ahead other worlds and from higher intelligences was | 


thought to be obtained from persons who could be put 
into the sleep-waking state, of whom Andrew Jackson 
Davis was in America the most prominent example. 
His work, Nature's Divine Revelations (New York, 
1847), was alleged to have been dictated in “‘ clairvoy- 
ant’’ trance. Many reputed ‘‘clairvoyants’’ devel- 
oped into mediums. The movement spread like an 
epidemic. There is very little evidence to show that 


it rose anywhere spontaneously; but those who sat. é ft 
not those of any person present, and sometimes claimed 


with the Foxs’ were often found to become mediums 
themselves and then in their turn develop mediumship 
in others. The mere reading of accounts of seances 
seemed to develop the peculiar susceptibility in some 
persons, while others, who became mediums ultimately, 
did so only after prolonged and patient waiting. 

There seems to have been little practical interest in 
spiritualism in Europe till Mrs. Hayden, a_profes- 
sional medium from Boston, came over in 1852. It 
spread like wildfire within a few months of her arrival, 


1 Tt is possible that the family of Dr. Phelps were unaware of 
the “ Rochester knockings” when the disturbances began in his 
house at Stratford, Connecticut, in 1850 (see Capron’s Modern 

piritualism, its Facts, ete.); but these disturbances, as recorded, 
have a closer resemblance to the ordinary occurrences at a spirit- 
ualistie seance than those which took place at Tedworth in 1661 
= Glanvill’s Sadducismus Triwmphatus) and at Slawensik in 
mg ee Seherin von Prevorst), and others too numerous 
mention. 


The interest in mesmerism | 
and the phenomena of hypnotic trance, which was. 
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—its first development being in the form of a mania for 
table-turning, which seems to have prevailed all over 
Europe in 1853. Daniel Dunglas Home, the next me- 
dium of importance who appeared in London, came 
over from America in 1855. But it was at Keighley 
in Yorkshire that spiritualism as a religious move- 
ment first made any mark in England, and it was there 
that the first English spiritualistic periodical, the York- 
shire Spiritual Telegraph, was started in 1855, The ex- 
tent to which the movement has spread and the present 
number of spiritualists are very difficult to estimate. 
Vague calculations have from time to time been at- 
tempted: in 1867 one spiritualist estimated the num- 
ber in America at 11,000,000 or two-fifths of the 
population, and another has held 3,000,000 to be an 
extreme estimate (see Spiritual Magazine for 1867). 
The periodicals devoted to spiritualism may perhaps 
be es to indicate the present state of the movement. 
There are in England two weekly newspapers, Light 
and The Medium and Daybreak; one of these has 
advertisements of Sunday meetings in sixty different 
towns and in eighty different rooms. The spiritual- 
istic journals outside Great Britain number about 100 
though probably only about a quarter of these are of 
any importance. Of these 30 are in English (26 pub- 
lished in America and 4 in the Australian colonies), 
15 to 20 in French, and 6 in German. But nearly 40 
are published in Spanish in Spain and South America. 
Private circles which meet regularly are believed to 
be numerous in England; and there are numerous 
public and semi-public trance-speaking and clairvoyant 
mediums, especially among the miners in the north. 
In the present article it is impossible to give an ex- 
haustive catalogue of the phenomena and modes of 
communication of modern spiritualism. Many have 


‘not now appeared for the first time in history, though 
‘it is difficult to suppose any historical connection be- 


tween the new developments and the old. Perhaps 
the most striking parallelism is that between the pro- 
ceedings at modern seances and those connected with 
the later Greek oracles.? The greater part of the 
phenomena may be divided into two classes. ‘To the 
first and earliest developed class belong what may be 
called the physical phenomena of spiritualism,—those, 
namely, which, if correctly observed and due neither 
to conscious or unconscious trickery nor to hallucina- 
tion on the part of the observers, exhibit a force hith- 
erto unknown to science, acting in the physical world 
otherwise than through the brain or muscles of the 
medium. The earliest of these phenomena were 
the raps already spoken of and other sounds oceur- 
ring without apparent physical cause, and the simi- 
larly mysterious movements of furniture and other 
objects; and these were shortly followed by the ring- 
ing of bells and playing of musical instruments. Later 
followed the appearance of lights; quasi-human voices ; 
musical sounds, produced, it is supposed, without 
instruments; the ‘‘materialization’’ or presence in 
material form of what seem to be human hands and 
faces, and ultimately of complete figures, alleged to be 


by witnesses as deceased relatives; ‘* psychography,” 
or ‘‘direct writing and drawing,” asserted to be done 
without human intervention; ‘‘spirit-photography,” 
or photographing of human and other forms invisible 
to all but specially endowed seers; unfastening of 
cords and bonds; elongation of the medium’s body; 
handling of red-hot coals; and the apparent passage 
of solids through solids without disintegration. "| 
Spahr: observed at Tedworth belong to this class. 
Somewhat similar was the Cock Lane ghost in 1762.* 
A practice of causing heavily loaded tables to rise 
‘magic’? seems to have existed among the 
Jews in the 17th century.* Kerner records m¢ 
of objects in connection with Madame Hanffe it 
ani 
2 i ‘ 
so Bea ove, UE 
4 Von Harless, Aegyplische Mysterien, 1856, pp. 


by 
nh 


SPIRITUALISM. 


28,' and such movements also occurred in presence of 
the so-called electric girl in 1846.2. The second class of 

henomena, which we may call the automatic, consists 
in table-tilting and turning with contact ; writing, | 
drawing, ete., through the medium’s hand; convul- 
sive movements and involuntary dancing; entrance- 
ment, trance-speaking, and personation by the medium 
of deceased persons, attributed to temporary ‘ posses- | 
sion”’ ; seeing spirits and visions and hearing phantom | 
voices. This class bears affinity to some of the phe- | 
nomena of hypnotism and of certain nervous com- 
plaints, to certain epidemics of the Middle Ages,’ and 
to phenomena that have occurred at some religious 
revivals. According to quotations given by Chevreul,* 
the divining-rod was used at the end of the 17th cen- | 
tury for obtaining answers to questions as table-tilting 
now is. Ina third class must be placed the cure of 
disease by healing mediums. This cannot well be 
treated apart from mesmeric healing and “faith 
cures’’ and ‘‘mind cures,’’ and belongs to medical 
psychology. 

The class of automatic phenomena are much the 
commonest. The investigations of Carpenter on un- 
conscious cerebration and of Faraday on unconscious | 
muscular action® have shown that it is not necessary to | 
look outside the medium’s own brain and organism for 
the explanation of such things as automatic writing 
and table turning. It is about the matter communi- 
cated by these means that the controversy now turns. 
Spiritualists maintain that true information is thus 
given, probably unknown to the medium or other 
persons present, or at least expressed in a way ob- 
viously beyond their powers to originate. Another 
view, which is now gaining ground, is that the infor- 
mation in some exceptional cases does not come from 
the mind of the medium, but is due to the in- 
fluence wrought on his mind by that of other persons, 
and more than this is not proved.® 

- At no period of the spiritualistic movement has the 
class of physical phenomena been accepted altogether 
without criticism. Most spiritualists know that much 
fraud in connection with them has been discovered— 
frequently by spiritualists themselves—and that the 
conditions favorable to obtaining them are often such 

_asfavor fraud. It is with a full knowledge of these 
difficulties in the way of investigation that they main- 
tain that unmistakably genuine phenomena are of 
constant occurrence. Many volumes containing ac- 
counts of such phenomena have been printed, and 
appeal is often made to’ the mass of evidence so ac- 
cumulated. ‘‘ No physical science can array a tithe of 
the mass of evidence by which psychism”’ (7.e., what 
is usually called spiritualism) ‘‘is supported,’’ says 
Serjeant Cox.? But the majority of these accounts 
have scarcely any scientific value. Spiritualists have, 
as a rule, sought to convince not by testimony but by 
ocular demonstration. Yet, if there is not a mass of 
scientific evidence, there are a number of witnesses— 
among them distinguished men of science and others 
of Radcubted intelligence—who have convinced them- 
selves by observation of the genuineness of the phe- 
nomena,—a fact of undeniable importance, even 
without careful records, when the witnesses are other- 
wise known to be competent and trustworthy observers. 
Mr. Maskelyne has affirmed’ that he has witnessed 
‘table-turning where he was satisfied that there was 
‘neither trickery nor unconscious muscular action. | 
Moreover, if the phenomena are not genuine, we) 


Seherin von Prevorst. . d 
Tanchou, Enquéte sur Uauthenticité des phénoménes électriques 

Kk Bytom so ihe Middle Ages, 1859. 

ecker, ies 0) i ges, f 

De divinatoire, ete., 1854. ‘ 
Athenzum, 2d July, 1853; see also on this subject Chevreul, op. 
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e Ch. Richet, “ La Su on Mentale,” in Revue Philogo- 
December, 1884, and Proc. Soc. for Psychical Research, vols. 


Man: What am I? vol. ii. p.313, 1879. 
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have to assume a large amount of apparently aimless 
fraud. ‘ 

Amongst the proposed explanations of these phe- 
nomena that of hallucination need not detain us long. 
Sensory hallucination of several persons together who 
are not in a hypnotic state is a rare phenomenon, and 
therefore not a probable explanation. Moreover, it 


‘cannot be regarded as being generally applicable, 


partly because material traces of what occurs often 
remain, and partly because of the general agreement 
not only of all the witnesses but of all the senses as 
to what is perceived, as distinguished from what is 
inferred. Nevertheless something of the kind may 


occasionally have happened, especially at some of the 


seances of Home.® If collective hallucination really 
oceurs at seances, it is a very interesting fact, and de- 
serves to be carefully studied. 

What may broadly be called conjuring is, however, 


-a much more probable explanation of most of the re- 


corded phenomena; and in the vast majority of cases 
the witnesses do not seem to have duly appreciated 
the possibilities of conjuring, nor to have taken suf- 
ficient precautions to exclude it. Besides, not even a 
conjuror knows all the possibilities of his art and can 
describe in detail all the accidental circumstances which 
may on any particular occasion favor deception, and 
perhaps never exactly recur. We require, therefore, 


'to know not only that the witness is careful and accu- 


rate but that he has allowed a sufficiently wide margin 
for the possibilities of conjuring; and some leading 
spiritualists do not allow this. It is often urged that 
mediums are not conjurors because they frequently 
fail, whereas ‘‘imposture can be reproduced at will.” 
and because they can produce the phenomena in 
private rooms, and under conditions which exclude the 
possibility of conjuring. But the phenomena pro- 
duced by mediums in private rooms would generally 
be uninteresting and unsuited to public performance, 
so that it would not pay a professional conjuror to 
practice them. Amateur conjurors might do something 
in this way, and the present writer has seen one imi- 
tate successfully some of the phenomena of profes- 
sional mediums for ‘‘ direct writing’’ ; but to compete 
with mediums on really equal terms the conjuror 
must have the same conditions throughout, and this 
is difficult to arrange, since it involves securing wit- 
nesses who are doubtful as to whether what they see 
is conjuring or not. Still more important to the con- 
juror is that very privilege of failing whenever he 
leases, so largely used by mediums, that he may avail 
himself of accidental opportunities for trickery, which 
would be interfered with by a settled programme. The 
extent to which the absence of programme obtains 
at seances appears from the following statement by a 
leading spiritualist who writes under the nom de plume 
of ‘*M.A. (Oxon.)’’: ‘‘In 99 out of every 100 cases 
people do not get what they want or expect. Test 
after test, cunningly devised, on which the investigator 
has set his ane is put aside, and another substi- 
tuted.” © In other words, the evidence is rarely 
strictly experimental, and this not only gives facilities 
for fraud but makes it necessary to allow a much 
larger margin for accidents, mistakes, and mal-observa- — 
tion. It must be borne in mind that the most ex- 
cellent moral character in the medium is no guarantee 
against trickery, unless it can be proved that he was 
in no abnormal mental condition when the phenomena 
occurred ; for extraordinary deceptions have been car- 
ried on by hysterical a and others with no ap- 
parent motive but a desire to secure attention. — 
One of the possibilities to be allowed for is that_o 
unusual muscular endowment in the medium. For 
instance, in 1851, the remarkable loud double raps 
occurring in the presence of the Fox girls, which in 


9 See, e.., Report on Spiritualism of the Committee of the London 
Dialectical Society, 1871, Pe. 367-269, 207. See also Guldenstubbe, 
De la réalité des esprite, 1857, Pe 

10 Human Nature, 1876, p. 267. 
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1849 had puzzled several investigating committees at 
Rochester, were explained by Professors Flint, Lee, 
and Coventry of Buffalo as produced by rapidly par- 
tially dislocating and restormg the knee and other 
joints. ‘They stated that they had experimented with 
another lady who could do the same; and, challenged by 
Mrs. Fish, they tried some experiments with her and 
Margaretta Fox which strongly supported their view. 

Besides the general arguments for supposing that 
the physical phenomena of spiritualism may be due 
to conjuring, there are two special reasons which gain 
in force as time goes on. (1) Almost every medium 
who has been prominently before the public has at some 
time or other been detected in fraud, or what cannot 
be distinguished from fraud except on some violently 
improbable hypothesis ; and (2), although it is easy to 
devise experiments of various kinds which would place 
certain phenomena above the suspicion of conjuring, 
by eliminating the necessity for continuous observation 
- on the part of the investigators, there is no good evi- 
dence that such experiments have ever succeeded. 
Nevertheless there does exist evidence for the genuine- 
ness of the physical phenomena which deserves con- 
sideration. Count Agénor de Gasparin, in his Tables 
Towrnantes (Paris, 1854), gives an account of what 
seem to have been careful experiments with his own 
family and friends, which convinced him that by some 
unknown force tables could be got to move without 
contact. He did not believe that spirits had anything 
to do with it. His experiments were conducted in 
broad daylight and with skeptical witnesses (whose 
testimony, however, he does not give) looking on out- 
side the circle. The minutes of the sub-committee No. 
1 of the committee of the Dialectical Society (op. cit, 
pp. 373-391) report that tables moved without contact, 
whilst all the persons present knelt on chairs (the backs 
of which were aan to the table), with their hands 
on the backs. The report, however, would be of greater 
value if the names of the medium and of the working 
members of the committee were given—we only know 
that of Sergeant Cox—and if they had written inde- 
Pr rong accounts of what they witnessed. The con- 

itions of some of Mr. Crookes’s experiments with D. 
D. Home on alterations in the weight of a partially 
suspended board! appear to have been so simple that 
it is difficult to imagine how the witnesses can have 
been deceived. Some very remarkable evidence is con- 
tained in *t Researches in Spiritualism during the Year 
1872-3,”’ by ‘‘ M.A. (Oxon.),”’ published in a spirit- 
ualistic periodical called Human Nature, March and 
August, 1874. The papers give accounts of phenomena 
obtained through the writer’s own mediumship, gener- 
ally in the presence of one or two friends, and extend- 
ing over almost the whole range of spiritualistic mani- 
festations. 

But what chiefly interests spiritualists is the assur- 
ance of life and progress after death, and the moral 
and religious teaching, which they obtain through 
automatic writing and trance-speaking. It was dis- 
covered very early in the movement that the accuracy 
of these communications could not always be relied on ; 
but it is maintained by spiritualists that by the exercise 
of the reason and judgment, by prolonged acquaintance 
with particular communicating intelligences, and by 
proofs of identity with persons known to have been 
trustworthy on earth, it is possible to obtain valuable 
information from beings not infallible, but with the 


knowledge of spirit life superadded to their earthly | 


experience. Still the agreement between communica- 
tions so received has not been sufficiently great for 
anything like a universal spiritualistic creed to have 
been arrived at. 
reincarnations with intervals of spirit life promulgated 
by Allan Kardee (Léon Hippolyte Denisart Rivail) 
forms a prominent element of spiritualistic belief. This 


1 Quart. Journ. of Science, July and October 1871; republished, 
with other papers by Mr. Crookes, under the title of Researches 
on the Phenomena of Spiritualism, 1874-76. 


InF Tes Acailith ck wwe High mountains, reaching 4560 feet in the Horn 
n France the doctrine of successive | 
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view has, however, made but little way in England 
and America, where the opinions of the great majority 
of spiritualists vary from orthodox Christianity to Uni- 
tarianism of an extreme kind. Probably it would be 
impossible to unite spiritualists in any creed, which, 
besides the generally accepted belief in God and im- 
mortality, should postulate more than the progress of 
the spirit after death, and the power of some of the 
dead to communicate with the living by means of me- 
diums. 

Spiritualism has been accused of a strong tendency 
to produce insanity; the charge, however, seems to be 
in the main a mistaken inference from the fact that 
the delusions of the insane not unfrequently take the 
form of supposed converse with invisible beings. It 
is, however, probable that the spiritualistic theories of 
possession and obsession sometimes injure persons with 
incipient insane impulses, by weakening their sense of 
responsibility for these and their efforts to control them. 
Spiritualism has also been accused of fostering free love 
and other doctrines subversive of society. But this 
charge too has been made without adequate grounds ; 
for, though certain spiritualistic bodies have at times 
taught such doctrines, they have always been repudi- 
ated by the mass of spiritualists. The great scandal 
of spiritualism is undoubtedly the encouragement it 
gives to the immoral trade of fraudulent mediumship. 


In addition to the works already mentioned, the student, 
for a general idea of the whole subject, should consult the fol- 
lowing: E. W. Capron, Modern Spiritualism, its Facts, ete., Bos- 
ton, 1855, for the early history of the movement in America, 
Edmonds and Dexter, Spiritualism, New York, 1854-55; R. 
Hare, Experimental Investigations of the Spirit Manifestations, 
New York, 1856; Allan Kardee, Livre des BPsprits, 1st ed. 
1853; Mrs. De Morgan, From Matter to Spirit, London, 1863, 
with preface by Professor De Morgan; Alfred Russel Wal- 
lace, Miracles and Modern Spiritualism, i876; M.A. (Oxon.), 
Spirit Identity and Spirit Teaching ; ZOl\lner, Wissenschaftliche 
Abhandlungen (the part relating to spiritualism has been 
translated into English under the title Transcendental Physics 
by C. C. Massey).? A succinct account of typical frauds of 
spiritualism is contained in D. D. Home’s Lights and Shadows 
of Spiritualism, 2d, ed., 1877-78. (E. M. S.) 


SPITZBERGEN. This group of rocky, barren, and 
snow-clad islands, lost in the solitudes of the 
Arctic Ocean, 400 miles north-northwest 
of the North Cape of Norway (see vol. xix. 
pl. IL.), but nevertheless well known for at least four 
centuries to European whalers and seal-hunters, has 
of late acquired new interest from the scientific expe- 
ditions by which it has been selected either as a base 
for attempts to reach the north pole or as a field in 
which to inaugurate a new era of scientific exploration 
in the arctic regions. From Spitzbergen Parry started 
in 1827 on the sledge journey which brought him within 
480 miles of the pole; it was the starting Poa of the 
investigations which led Charles Martins to his brilliant 
generalizations of the flora, present and past, of the 
earth ; and numerous Swedish expeditions from 1858 
onwards have accumulated an amount of knowledge, 
so vast and so important, as to be comparable only with 
the results of the great equatorial and aretic journeys 
of the first years of the 19th century. 

The Spitzbergen archipelago, lying between 76° 307 
and 80° 307 N. lat. and 10° and 30° E. long. — 
half-way between Greenland and Nova Zem- 
bla—consists of six large and a great num- : 
berof smaller islands. The chief, that of West Spitzber- 
gen, shaped like a wedge pointed towards the south, and 
deeply indented on the west and north by long branch- 
ing fjords, has an area of nearly 15,200 square mi 


Situation. 


Islands. 


Tind, cover its southern parts; while a wide plateau, 
with an altitude of from 1500 to 2000 feet and covered 
by a thick ice-sheet, occupies the north. Several fjor: 
—Horn Sound, Bel Sound, Ice Fjord (15 m 


ted oy also Preliminary Report of the Commission appoti 
tigate modern Spiritualism in accordance with the request. 
Henry Seybert (Phila., 1887).—Am. Ep.] t 
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and 80 long), and the double fjord of King’s Bay and 
Cross Bay on the west, and Liefde, Wiide and Lomme 
Bays on the north—deeply penetrate the island. One 
of the ramifications (Dickson Bay) of the beautiful Ice 
Fjord, 150 fathoms deep, nearly reaches the head of 

iide Bay, so as almost to divide the island. 
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(illis’s Land to the northeast of the archipelago, and 
this land, which may perhaps be a link between the 
Spitzbergen archipelago and that of Franz-Joseph, 
has been again sighted by Norwegian seakhunters. 
Numerous small islands lie around the larger: the 


A long | Danes and Norwegians Islands on the northwest, the 


narrow island, Prince Charles's Foreland, with peaks of | seven islands on the north, Outger Reps, Brock, and 
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Map of Spitzbergen. 


nearly 5000 feet high, runs parallel to part of the west 
coast of West Spitzbergen, from which it is separated 
by a_narrow strait. The broad Stor (Great) Fjord, 
or Wiide Jans Water, separates the main island 


from two others to the east,—Stans Foreland (2500 | 


square miles) and Barents Land (580 square miles). 
Formerly these were considered as one, and named 
e Island, until the narrow Walter Thymen Strait 
which parts them was discovered. A few peaks, esti- 
mated at from 1600 to 2000 feet high, protrude above 
the snow and ice by which these two imperfectly ex- 
lored islands are covered. To the northeast of West 
pitzbergen, separated from it by Hinlopen Strait (7 
to 60 miles in breadth) lies North-East Land, with an 
area of about 6200 square miles. Its western and 
northern coasts are indented by several bays and 
fio ; the southern and eastern shores, on account of 
the masses of ice by which they are constantly girt, 
remain unexplored. This island appears like a broad 
plateau covered by an ice-sheet 2000 to 3000 feet in 
thickness, from which a few peaks protrude. Slowly 
‘moving towards the east, this immense sheet of ice 
discharges into the sea by a huge ice-wall, unbroken 
by promontories for 150 miles, thus forming the 
_ broadest glacier known,—Dickson’s glacier. Eastwards 
from this group of islands, 100 miles to the northeast 
of Stans Foreland, rises another island, measuring 90 
tmniles from west to east. Marked either Gillis’s Land 
or Wiche’s Land in earlier maps,’ it was seen from 
Spitzbergen as a snow-clad mass mingling with the 
fogs of shee sea by a Swedish expedition, and later on 
by Heuglin and Zeil; but it was not until 1872 that 
the Norwegian whalers Altman, Johnsen, and Nilsen 
hed it from the east and nearly circumnavigated 
- After some discussion about its name, it has re- 
ved from Professor Mohn the name of King Charles 
, which is now generally accepted. he wide 
which separates it from Spitzbergen is called 
ra Strait. It is now established that Gillis saw 


[On old Dutch charts this “land is marked ‘Commandeur 
Land entdekt, 1707.'"" See Nordenskiéld’s Arctic Voyages, 
don, 1879, p. 244.—AM. Ep.] 


Charles XII. Island on the northeast, Waygat 
Islands and William I. Island in Hinlopen 
Strait, the Ryk Yse Archipelago, Hope Island, 
and the Thousand Islands (about a hundred 
small rocks) to the east and south of Stans 
Foreland, and many other smaller ones. Many 
of these small islands rise to a height of 1500 
to 1700 feet.’ 

The archipelago, which has the Greenland 
Sea to the west and Barents Sea . 
to the east, rises from a submarine Paro baieny 
poe that extends from Bear 
‘Island northeastwards to Franz Joseph Land, 
and probably was an immense arctic continent 
connected with Greenland during the middle 
of the Tertiary period. The sea around Spitz- 
bergen has a depth of less than 100 fathoms. 
Owing to this circumstance the ice readily 
accumulates round the shores ; and, although 
the glaciers of Spitzbergen do not give origin 
to icebergs so huge as those of Greenland, the 
smaller icebergs and the pack-ice are thick 
enough to prevent access to the shores except 
for a few months in the year. Happily the 
Gulf Stream, which washes the shores of Nor- 
way, after sending a branch to the east, flows 
north to the western shores of Spitzbergen, 
moderating its climate, and leaving an open 
passage which permits whalers to approach the 
western coast even under the most unfavorable condi- 
tions of ice in the arctic regions. Driftwood brought 
from lower latitudes, glass-floats of the Norwegian 
fishermen, and even the large seeds of the Entada 
Gigalobium, carried by the Gulf Stream from the 
Gulf of Mexico, are found at the northern extremity 
of Spitzbergen. On the other hand, a cold current 
charged with ice descends from higher latitudes along 
the eastern coast, rendering approach extremely diff- 
cult. On this account King Charles Land remained 
unknown until 1872, and the eastern coast of North- 
East Land still continues unexplored. 


Owing to the warm current, the climate of Spitzbergen is 
less severe than in the corresponding latitudes 
of Greenland and Smith Sound. The isotherm 
of 23° Fahr. (—5° C.), which crosses the 
middle of Eastern Siberia, touches its southern extremity, 
and only the northeast coasts of West Spitzbergen and 
North-East Land have an average yearly temperature so 
low as 14° to 10.5° ( — 10° to — 11.9° C.). At Mussel Bay 
(79° 53') the average yearly temperature is 16° (January 
14.1°, July 39.3°). Bear Island, notwithstanding its more 
southerly position, has a lower temperature, as the Gulf 
Stream does not touch it. Even in the coldest months of 
the winter a thaw may set in for a few days; but, on the 
other hand, snow sometimes falls in July and August. 
Spring comes in June; the snow becomes saturated with 


Climate. 


water and disappears in places, and scurvy grass and the — 


polar willow open their buds. By the end of June the ther- 
mometer bas ceased to sink below the freezing-point at 
night; July, August, and September are the best months. 
In September, however, autumn sets in on shore, though 
the whalers continue cruising until the end of the month 
and even reach the highest latitudes. By the end of Sep- 
tember the pack-ice rapidly freezes into one solid mass. To 
move on this mass, however, is exceedingly difficult, for 
the ice, owing to its contraction and expansion, is either 
intersected by large fissures or broken up and piled into 
heaps, which puts insuperable difficulties in the way of 
sledge expeditions. 


2 Bear Island, half-way between the North Cape and Spitzber- 
gen, can hardly be reckoned to the Spitzbergen archipelago. It 
was formerly renowned for its hunting grounds, but is very sel- 
dom visited now. Lying outside the course of the Gulf Stream, it 
is almost entirely ice-bound. 
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Glaciers are largely developed. On the high grounds the 
snow under a level of from 1200 to 1500 feet 


Glaciers. disappears every year; but on the plateaus it 


continually accumulates, so as to cover them | 


with an immense ice-sheet, like that of Greenland, which 
slowly discharges by the valleys towards the sea in the 
form of immense glaciers. All North-East Land and the 
interior of West Spitzbergen are covered with such ice- 
sheets, which descend to King’s Bay by a glacier 15 miles 
wide, or by that already alluded to in North-East Land, 
where the ice-cliffs are from 200 to 400 feet high. 
glaciers, however, discharging into comparatively shallow 
waters, do not produce such icebergs as those of Greenland. 
The glaciers of the present epoch are but trifling in compari- 
son with what they were during the Glacial period, when the 
entire country was buried under an ice-sheet, which prob- 
ably connected all the archipelago into one ice-bound con- 
tinent and spread far beyond to northern Europe. 

The backbone of the islands consists of thick layers of 
granite, gneiss, and other archaic schists. But 
more recent formations bearing witness to a 
much more genial climate are not wanting. 
The Carboniferous period is represented by extensive coal- 
bearing strata, the lowest of which are intermediate with 
the Devonian (Liefde Bay strata). The Trias, also contain- 


Geology. 


These | 
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mine bellidifolia, several Dryadex, etc., are found. Even on 
the higher slopes, 1500 feet above the sea, the poppy, Luzula 
hyperborea, and Stellaria Edwardsii are occasionally met with. 
Mosses, mostly European acquaintances, cover all places 
where peat has accumulated. The slopes of the crags and 
the blocks of stone on the beach are sometimes entirely 
covered with a luxuriant moss and lichen vegetation, among 
the last being the so-called “famine bread” ( Umbilicaria 
arctica), which has maintained the life of so many arctic 
travellers. Flowering plants are represented by as many as 
ninety-six species, of which eighty-one grow in Greenland 


' and sixty-nine in Scandinavia; forty-three species are alpine 


ing a rich fossil flora, is represented by black clay slate. | 
The Jurassic deposits are widely spread ; they mostly belong | 


to the Kelloway, and many of them are coal-bearing. To 
the same period belong the frequently occurring layers of 
what was formerly called hypersthenite, but has now been 
proved to be (according to Zirkel’s classification) diabase 
and dolorite, The most interesting formation is, however, 
the Miocene. At a period close, geologically speaking, to 


the subsequent Glacial period, and even to our own, Spitz- ; 


bergen was covered with a luxuriant vegetation the like of 
which is now found only in the 60th parallel in Scandinavia, 
The shores of Bel Sound, Ice Fjord, and Cape Starostine 
in 78° N. lat. were covered with exteusive peat bogs, on the 
edges of which the marsh cypress flowered, dropping its 
leaves and blossoms into the marshes. Sequoiz, poplars, 
birches, planes, and large oaks also grew there. while ivy 
and thick underwood freely developed under their shadow, 
and thousands of insects swarmed in the thicket. The most 
striking feature of this Miocene vegetation—a feature con- 


clusively established by the researches of Oswald Heer—is | 
that Spitzbergen, Greenland, Franz-Josef Land, and Nova. 


Zembla were at that time parts of one immense continent, 
thus realizing the very conditions for the coldest climate, 
if climate had to depend on tellurie causes only. Heer has 
shown, moreover, in a manner that hardly admits of doubt 
that the luxuriant vegetation so unmistakably borne wit- 
ness to by the Miocene strata of the arctic regions could not 
have developed had it been condemned to endure the long 
arctic night it now undergoes. This feature of the arctic 
Miocene flora is unexplained, and will remain so until 
higher cosmical laws are formulated to explain changes of 
climate. A change in the position of the earth’s axis of 
rotation (recently the subject of a serious discussion in 
England and on the Continent) would seem to be the only 
adequate hypothesis by which to account for the warm vege- 
tation of the period in question in such proximity to the 
pole; but this hypothesis would be so much at variance with 
the present state of our knowledge that we may well hesi- 
tate to advance it. A brief recurrence of a warmer climate 
—not nearly so warm as the Miocene, yet somewhat warmer 
than the present—was also-experienced by Spitzbergen after 
the long period of glaciation as is proved by the occurrence 
of beds with mussels, which are now found only in much 
warmer latitudes. This warmer Post-Glacial period—traces 
of which have been met with throughout the arctic and 
subarctic regions—was followed by a period of slow up- 
heayal, which still continues. b 
The flora is of course poor. The only tree is the polar 
willow, which does not exceed 2 inches in height 
and bears a few leaves not larger than a man’s 
finger-nail; and the only bush is the crowberry 
(Empetrum nigrum), to which the recently discovered cloud- 
berry (Rubus Chamemorus) may be added. But at the foot 
of the warmer cliffs some loam has been formed notwith- 
standing the slowness of putrefaction, and there, in contrast 
with the brownish lichens that cover the hills, grows a carpet 
of mosses of the brightest green, variegated with the golden- 
yellow flowers of the ranunculus (R. sulphureus and hyper- 
boreus), the Silenex, the reddish heads of the Pedicularis, the 
Oxyria reniformis (a foot high), the large-leaved scurvy grass 
(Cochlearia fenestrata), several saxifrages, Cerastium alpinum, 
Potentilla emarginata, fox-tail grass ( Alopecurus alpinus), Du- 
timc Fischeri, Poa cenisia, pratensis, and stricta, with a few 
arge-flowered Polygona Andromede; while on the driest 
spots yellow poppies and whitlow grasses (Drabe), Carda- 


Flora, 


cosmopolites, and have been met with on the Himalayas. 
The ferns are represented by two species Although thus 
limited in number, the flora is suggestive in its distribution. 
The vegetation of the south has a decidedly Lappish or 
European alpine character, while that of the north coast is 
decidedly American, and recalls that of Melville Island. 
Many flowering plants which are common in northwest 
Spitzbergen are absent from the east coast, where the cold 
current is inimical to both flora and ‘fauna; but, on the 
other hand, one moss (Pottia hyperborea) and one lichen 
(Usnea melaxantha) are found there which are of American 
origin and grow both in North America and on the Cordil- 
leras. Algz are most numerous, many, like the brown Lami- 
naria and Nostoc commune, which fill all pools and are the 
chief food of many birds, being familiar in Europe. Pro- 
tococcus nivalis covers the snow with its reddish powder. 

The fauna, although not very rich in species, is exceed- 
ingly rich in individuals. It includes fifteen 
mammals, only two of which are terrestrial— 
the reindeer and the ice-fox—besides the usual 
inhabitant of the arctic regions, the polar bear.2 The 
number of reindeer is really puzzling. In a single sum- 
mer, or rather in the course of a few weeks, no fewer than 
from 1500 to 2000 reindeer were killed by hunters for sey- 
eral consecutive years previous to 1868. Much emaciated in 
June, they grow very fat towards the end of the autumn, 
after feeding on the mosses. Great numbers are “ marked” 
(that is, have both ears cut at the same height), and the 
hunters are persuaded that these individuals come from an 
unknown continent in the northeast, where they have been 
marked by the hand of man. However strange this hy- 
pothesis, it must be acknowledged that the objections urged 
against it by the Swedish explorers are notonclusive, and 
that frost-bite attacking young calves could hardly account 
for the symmetrical markings on both ears, The immense 
numbers of the reindeer strongly support the idea of their 
migration, and the only question is whether they came from 
Siberia via Nova Zembla, or whether they did not really 
come from the unknown archipelagoes on the northeast, the 
existence of which is supported by so many other data (im- 
mobility of the ice to the east of Spitzbergen, dirty ice, 
birds met with off North-East Land, as well as several other 
considerations of a more general character). 

Eight Cetaceans are met with in the seas off Spitzbergen, 
viz.: Balenoptera boops, 80 to 110 feet long; B. gigas and B. 
rostrata, 30 feet long ; the white whale ( Beluga catodon), three 
species of seals (Phoca barbata, grenlandica, and hispida), and 
the walrus ( 7richechus or Odobenus rosmarus). The Green- 
land whale has completely disappeared in consequence of 
the great havoc made during the last two centuries; ac- 
cording to Scoresby, no less than 57,590 individuals were 
killed between 1669 and 1775. A perfectly reckless exter- 
mination of seals is still going on. Numberless walruses 
tumble about in the water, or lie in crowds on the floating 
ice; and their number further increases when the flocks of 
Greenland seals arrive in August. 

Birds visit the archipelago in such vast flocks that the 
cliffs are literally covered with them. The fulmar petrel 
(Procellaria glacialis)—a herald of polar regions—meets the 
shipsapproaching Spitzbergen far away from the coasts. Its 
colonies cover the cliffs,as also do those of the glaucous 
gull (Larus glaucus), or the “ burgomaster.” Rotches (Mer- 
gulus alba), black guillemots ( Uria grylla), ivory gulls (Larus 
eburneus), auks, and kittiwake gulls ( Larus trid ) breed 
extensively on the cliffs, while geese, looms, and snipe swarm 
on and about the lagoons and small freshwater ponds. The 
bernacle goose (Anser bernicla) is only a bird of passage, as 
it goes farther northeast to nest. The eider breeds in large 
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colonies on the islands, where its young are safe from the 


1 According to Mr. Naathorst’s researches in 1882 (Sv. ¥ 
Akad. Handlingar, xx.; Botanisches Jahrbuch, iv.), the fl 
bergen is composed as follows: Rosacex,7 es; Saxiy 
Cruciferx, 15; Ranunculacer, 8; Silene® an 125 
Composite, 5; Scrophulariacex, 2; Ericacex, 2; Graminex, 23; 
racex, 12; Juncacex, 6; Filices (Ferns), 2; 
whole of this flora immigrated during the P la 
which was warmer than the present. * 

2 The existence of the Arvicola hudsonia is not qu c 
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ice-fox, only the glaucous gull and the brent goose (Bernicla| ago. Clavering and Sabine in 1823 explored the islands, 
brenta) being admitted to keep them company, while the| and Sabine made his remarkable magnetic observations, 


lumme (Mormon arcticus) and the tern confine themselves to | while Clavering reached 80° 20’ N. lat. 


separate cliffs. 
Spitzbergen, the snow-bunting (Emberiza nivalis) being the 


only species which stays permanently ; twenty-three species | 


breed regularly on Spitzbergen, and four others (the faleon, 
snowy owl, swan, and skua) come occasionally. 


There are twenty-three species of fishes, but no reptiles. | 
Insects are few: Lepidoptera (one species), Neuroptera (one), | 


Hymenoptera (four), and Diptera (twenty) have been met 
with by the Swedish expeditions. : 
ally Pantopods, on the other hand, are very common. Mol- 
luses are also very numerous, embracing no less than 130 
species. In June several Limacinee are met with in such 
numbers on the coast and at the mouth of the glacier streams 
as to constitute the chief food of the gulls. At some places 
the mussels and univalves reach a comparatively colossal 
size and appear in incredible abundance. Of Crustaceans 
no fewer than 100 species have been recognized in the 
waters of the archipelago. 

The marine fauna is exceedingly rich in the bluish 
warmer waters of the Gulf Stream, and the dredgings of 
the Swedish expeditions, which were prosecuted even 
under the ice, never failed to bring to the surface a rich 
variety of remarkable or new forms. From a depth of 
8400 feet the “bull-dog” machine lifted mud of a tempera- 
ture of 33° Fahr. (0.3° C.), charged with Radiolarians, 
Polythalame, Globigerinx, Biloculin, Dentalia,and Nonionine, 
together with some Annelids (Spiochetopterus and Cirra- 
tulus), two Crustaceans (Cuma rubicunda and Apseudes), one 
Molluse, two Holothuriw, one Gephyrea, and one Sponge. 
Even at a depth of 15,900 feet animal life was found in un- 
expected profusion, the mud consisting almost entirely of 
brown and white Foraminiferz, among them one Crustacean 
(a speciesof Cuma). But marine life is much poorer on the 
east coast, resembling that of Greenland. 

Man does not live on Spitzbergen, and the attempts of 
the Swedes to winter there have for the most part proved 
failures, except in the case of the “ Sofia” expedition, which 
succeeded in wintering without great loss, though not with- 
out suffering from scurvy. None but the Russian “ Pom- 
ory ” (inhabitants of the Murman coast) have succeeded in 
enduring the arctic winters. The patriarch of Spitzbergen, 
the Pomor Staraschin (Starostine), spent no less than thirty- 
two winters (fifteen being consecutive) on the islands, dy- 
ing of old age in 1826. There was atime in the 17th and 
‘18th centuries when thousands of Dutch, Danes, and others 
were attracted to Spitzbergen by the whale-fishing. Whole 
villages sprang up on the shores, the best being that of the 
-Dutch—Smeerenberg—which is said to have been visited 
by 18,000 men in a single summer. The “right whale” 
having disappeared, the whalers ceased to visit Spitzbergen 
and only quite recently an attempt has been made to re- 
new the pursuit of the Balzenoptera boops. The chief object 
of pursuit is the walrus, carried on by Norwegians; sea- 

and eider are also occasionally sought. 
History.—Spitzbergen was discovered in 1596 by William 
Barents, and his companion, Cornelius Rijp, is 


History. believed to have circumnavigated the archi- 
be pelago. Nevertheless it was long considered as 
tions. a part of Greenland, and described under the 


names of East Greenland, Newland, King 
James’s Land, until the old name of Spitzbergen gained 
_ the ascendency- But long before Barents discovered it the 
Russians had known it under the name of Grumant (a word 
of unknown origin), and when Chancellor arrived at Arch- 
angel in 1553 he learned that the Russians visited Grumant 
for hunting purposes. After the 17th and 18th century 


and crosses are met with at very many places on the coast. 
_ Many wintered forseveral consecutive winters. Since 1830 
their visits have almost ceased. The Norwegians began to 


n 1822 a party wintered successfully, but later attempts 
ha » for the most part proved fatal on account of scurvy. 
these experienced arctic navigators—assisted by Norwe- 
n savants—we are indebted for so many important dis- 
eries in the Barents, Kara, and Siberian Seas. 
everal expeditions have made Spitzbergen their base in 
to reach the north pole. The Russian admiral 
goff visited it twice, in 1765 and 1766, and reached 
N. lat. John Phipps mapped the north of Spitz- 
n in 1773, and reached 80° 37’ N. lat. In 1818 Buchan 
Franklin reached 80° 34’ to the north of the archipel- 


‘01 reached by Phipps and Parry see vol. xix. pp. 
2.—Am. Eb.] 


Arachnids, and especi- | 


_ whalers, the Russians began to visit the group, chiefly for | 
seals, foxes, reindeer, bears, and birds; their huts | 


visit the archipelago about 1795, and their small vessels 
now visit the Spitzbergen waters in considerable numbers. | 


'and bringing home rich geological collections. 


Parry, shortly after 


TT M ‘ . * * 4 “se 
These birds, however, are only guests in| his return from his third voyage, went to Spitzbergen and 


reached 82° 44’ N. lat.! on sledges. In the same year the 
Norwegian geologist Keilhau visited the group and has re- 
lated his experiences in a remarkable book, Resa i Ost og 
West Finmarken. The Swedish professor Lovén was the first 
to undertake, in 1837, dredging and geological explorations 
in Spitzbergen and its vicinity. Next year a body of French, 
Swedish, Danish, and Norwegian naturalists, among whom 
was Charles Martins, visited the western coast. From 1858 
onwards the archipelago has been the object of a series of 
scientific expeditions. At the suggestion of Lovén, Otto 


| Torell, accompanied by Nordenskjéld and Quennerstedt, 


opened the series, making many important observations 
In 1861 a 
larger expedition led by Torell, Nordenskjéld, Malmgren, 
Chydenius, and Petersen set out with the object of finding 
how far it was possible to obtain a measurement of an arc 
of meridian of sufficient extent. This aim was only partly 


| accomplished, but the expedition returned with an invalu- 


able stock of various observations. The work of the mea- 


| surement of the are was completed in 1864 by another ex- 


pedition conducted by Nordenskjéld, assisted by Malmgren 
and Dunér, who returned again with a vast number of new 
and important observations. This expedition was followed 
in 1868 by that of the ‘ Sofia,” under Nordenskjéld, having 
on its scientific staff Holmgren, Malmgren, and F. Smitt, 
zoologists; Berggren and Fries, botanists; Lemstrém, phy- 
sicist ; and Nauckhoff, geologist. They were prevented by 
ice from getting higher than 81° 42’ N, lat.; but, to use 
Oswald Heer’s words, the expedition “ achieved more and 
gave a wider extension to the horizon of our knowledge than 
ifit had returned merely with the information that the 
‘Sofia’ had hoisted her flag on the north pole.” In 1870 


two young Swedish savants, Naathorst and Wilander, visited 


Spitzbergen in order to examine the phosphoric deposits, 
and two years a later a colony was formed in Ice Fjord, and 
a small railway constructed to work the beds. The attempt, 
however, did not prove successful. Mr. Leigh Smith and 
the Norwegian Captain Ulve visited and mapped parts of 
East Spitzbergen in 1871, returning with valuable informa- 
tion. They reached 81° 24’ N. lat. In the same year Mr, 
Lamont visited the archipelago. In 1872 a great polar ex- 
pedition set out to winter on Spitzbergen with the inten- 
tion of attempting in the spring to advance towards the 
pole on sledges drawn by reindeer. But the expedition 
encountered a series of misfortunes. The ships were beset 
in the ice very early in Mussel Bay, and, six Norwegian 
fishing vessels having been likewise overtaken and shut 
in, the expedition had to feed the crews on its provisions 
and thus to reduce the rations of its own men. The rein- 
deer all made their escape during asnow-storm ; and, when 
the sledge party reached the Seven Islands, they found the 
ice so packed that all idea of going north had to be aban- 
doned. Instead of this, Nordenskjéld explored North-East 
Land, and crossed the vast ice-sheet which covers it. The 
expedition returned in 1873 with a fresh store of important 
scientific observations, especially in physics and submarine 
zoology. In 1873 Drasche, the geologist, paid a short visit 
to Spitzbergen, and the Dutch polar expedition approached 
it in 1882. In 1882 the Swedish geologists Naathorst and 
De Geer made a journey to which we are indebted for 
most interesting data about the flora of the islands. In the 
same year a polar meteorological station was established at 
Cape Horsden for carrying on the observations desired by 
the international polar committee. The year 1883 being 
very favorable, the Norwegian walrus-hunters Andreasen 
and Johannesen pushed to the northeast of Spitzbergen and 
discovered new land to the northeast of the archipelago 
apparently extending as far as 39° E. long. 


Bibliography.—The literature of the subject is very voluminous, 
and for full bibliographical details reference must be made to 
such works as Chydenius's Svenska Expeditionen til Spetsbergen, 
translated into German by Passarge (Jena, 1869); A. Leslie's Are- 
tic Voyages of A. E. Nordenskjold (London, aide and Chavanne’s 
Bibliographie der Polar-Regionen, 1878. The earliest maps of Spitz- 
bergen up to 1864 have been reprinted ina Dutch publication 
(Tijdschrift van het Aardrijkskundig Genotschap te Amsterdam, pt. 
iii.): it contains the maps of 1596, 1612, 1625, 1634, 1642, 1648, and 
soon. Petermann's Mittheilungen, with more es the Geo- 
graphische Jahrbiicher, the Imer Apel of the Swedish Geographi- 
cal Society), and the Journal of the Roy. pit Ripe J contain more 
or less detailed accounts of all the Swedish expeditions up to 
date, The scientific results of the Swedish expeditions are em- 
bodied in very many papers, amounting to from 6000 to 7000 
printed pages, reference to which will be found in the above- 
mentioned works and periodicals. Oswald Heer’s Flora Fossilis . 
Arctica deserves special mention. Every volume of the memoirs 
and proceedings (Handlingar and Firhandlingar) of the Swedish 
talon of Sciences contains some remarkable contributions to 
our scientific knowledge of the far north, and the same can be 
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said of many volumes of the Christiania Academy of Sciences and 
the Swedish Geological, Botanical, and Zoological Societies. 


8A ie oy 

SPLEEN. See Vascunar System. For diseases 
of the spleen, see PATHOLOGY, vol. xviii. p. 383 sq. ; 
also MALARIA and Woo.u-Sorrer’s DISEASE. 

SPOHR, Loupwia (1784-1859), violinist and com- 
yoser, Was born at Brunswick on 25th April, 1784, 
oie spent his childhood at Seesen, where in 1789 he | 
began to study the violin, and worked so industriously | 
that at six years old he was able to take the leading 
part in Kalkbrenner’s trios. He received his general 
education at the Brunswick grammar-school,—taking 
lessons on the violin from Kunisch and studying 
composition under Hartung. The little he learned | 
from the last-named professor was the only theoretical 
instruction he ever received, for, as he himself tells | 
us, he taught himself’ to compose by studying the | 
scores of Mozart. : 


After playing a concerto of his | 
own ata school concert with marked success, he was 
placed for a time under Maucourt, the leader of the 
duke’s band ; and so rapid was his progress that in | 
1798 he was able to start on his first artistic tour. This | 

roved a failure; but on his return to Brunswick the 
wake ave him an appointment in his band, and de- 
frayed the expense of his future education under | 
Franz Eck, in company with whom he visited St. 
Petersburg and other European capitals. His first | 
violin concerto was printed in 1803. In that year 
Spohr returned to Brunswick and resumed his place 
in the duke’s band. A visit to Paris was prevented 
by the loss of his favorite violin,—a magnificent Guar- 
nerius, presented to him in Russia. Having played | 
in Berlin, Leipsic, Dresden, and other German towns, 
his increasing reputation gained for him in 1805 the 
appointment of leading violinist at the court of the 
duke of Gotha. Soon after this he married his first 
wife, Dorette Scheidler, a celebrated harpist. At 
Gotha he composed his first opera, Die Priifung, but 
did not succeed in placing it on the stage. Alruna 
was equally unfortunate, though it was rehearsed with 
approval at Weimar in 1808. During this year Spohr 
accomplished one of the most extraordinary musical 
exploits on record. Hearing that ‘'alma was perform- 
ing at Erfurt before the reigning princes assembled for 
the famous congress, and failing in his attempt to 
obtain admission to the theatre, he bribed a horn- 
player to send him as his deputy; and, though he had 
never touched a horn in his life, he learned in a single 
day to play it so well that in the evening he was able 
to fulfil his self-imposed duty without exciting sus- 
picion or remark. Spohr’s third opera, Der Zweikampf 
mit der Geliebten, written in 1809, was successfully 
Ped at Hamburg in the following year. In 181] 

e propuced his (first) Symphony in ED, and in 1812 
composed his first oratorio, Das jiingste Gericht Tt 
was while employed in the preparation of this work 
that he first felt the inconvenience inseparable from an 
imperfect theoretical education ; and with character- 
istic energy, he set about the diligent study of Mar- 
purg’s Abhandlung von der Fuge. 

_In 1812 Spohr visited Vienna, where his splendid 
violin-playing created a profound sensation, and he 
was induced to accept the appointment of leader of 
the orchestra at the Theatre an der Wien. He then 
began the preparation of his greatest dramatic com po- 
sition, Faust, which he completed in 1813, though it 
was not performed until five years later. His strength 
as a composer was now fully developed ; and the fer- 
tility of his imagination enabled him to produce one 
great work after another with astonishing rapidity. 
He resigned his appointment at Vienna in 1815, and 
soon afterwards made a tour in Italy, where he per- 
formed his eighth violin concerto, the Scena Cantante 
nello Stilo Drammatico,—the finest of his composi- 
tions for his favorite instrument. The performer was 


1 Literally The Last Judgment, but not to be confounded with 
the oratorio now so well known by that name in England. 
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described by the leading critics of the country as “* the 
finest singer on the violin that had ever been heard.” 
On Spohr’s return to Germany in 1817 he was ap- 
pointed conductor of the opera at Frankfort; and in 
that city in 1818 he first produced his dramatie master- 
piece, /aust. The favor with which this was received 
led to the composition of Zemire und Azor, a romantic 
piece founded on the story of Beauty and the Beast, 
which, though by no means equal to its predecessor in 
merit, soon attained a much higher degree of popular- 
ity. There éan, indeed, be no doubt that Faust suf- 
fered from the very first from the weakness of its 
miserable libretto. Had the words been worthy of the 
music ‘aust would have taken rank among the finest 
German operas in existence. 

Spohr first visited England in 1820, and on 6th 
March played his Scena Cantante with great success 
at the first Philharmonic concert. At the third he 
produced a new Symphony (No. 2) in D minor, writ- 
ten expressly for this occasion, which is remarkable as 
the first on which the conductor's b@ton was used at a 
concert of the Philharmonic Society. Spohr's new 


‘symphony met with an enthusiastic reception, as did 


the earlier one (No. 1, in EP), which was played, to- 
gether with his Nonetto, at the last concert of the 
Indeed he had a triumphant success both as 
composer and as virtuoso ; and he on his side was de- 
lighted with the performances of the Philharmonic 
orchestra. Before leaving London he gave a farewell 
concert, at which Madame Dorette Spohr played on 
the harp for the last time. Her health at this period 
was so delicate that she was recommended to exchange 
her favorite instrument for the less fatiguing piano- 
forte ; and Spohr, with his accustomed facility, wrote 
a number of pieces for pianoforte and violin, which 
the husband and wife played together with perfect 
artistic sympathy. After supplementing his visit to 
England by a short sojourn in Paris, Spohr returned 
to oan and settled fur a time in Dresden, where 
German and Italian opera were flourishing side by side 
under the direction of Weber and Morlacchi. His ar- 
tistic relations with the composer of Der Freischiitz 
were not altogether satisfactory ; nevertheless Weber 
did not hesitate to recommend him strongly to the 
elector of Hesse Cassel- as ‘‘ kapellmeister.” Spohr 
entered upon his duties at Cassel on Ist January, 1822, 
and soon afterwards began the composition of his sixth 
opera, Jessonda, winks he produced in 1823. This 
work—which he himself always regarded as one of his 
best productions—marks an important epoch in his 
career as a dramatic composer. tt was the first opera 
he ever wrote with accompanied recitative throughout 
in place of the usual spoken dialogue ; and by a re- 
markable coincidence it was produced in the same year 
as Weber’s Luryanthe, a work characterized by the 
same departure from established custom. Unhappily 
Weber's early death prevented: him from making a 
second essay in the same direction ; but Spohr con- 
sistently carried out the idea in his later operas, and 
always with marked success. 

Spohr’s appointment at Cassel gave him the oppor- 
tunity of bringing out his new works on a grander 
scale and with more careful attention to detail than he 
could have hoped to attain in the service of a less gen- 
erous patron es the elector. And he never failed to 
use these privileges for the purpose of doing justice to 
the works of other composers. Soon after his instal- 
ment in his new office Mendelssohn, then a boy of thir- 
teen, visited Cassel with his father; notwithstandi 
the disparity of their years, a firm and jest fri 
ship sprang up between the rising genius and the al- 
ready famous composer, which ceased only with Men- 
delssohn’s death in 1847; and in other similar cases 
Spohr always proved himself ready to appreciate and 
foster the talent displayed by others, though it m 
be admitted that as a critic he was very dif 
please. The success of Jessonda led him to proc 
1825 a seventh opera—Der Berggeist—founde 
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the old German legend of Riibezahl, the ruling spirit 
of the Riesengebirge. 
redecessor, this fine work attained a very fair success, 
Sut a far greater triumph awaited the composer at the 
Rhenish musical festival held at Diisseldorf in 1826. 
On this occasion his oratorio Die letzten Dinge met 
with so enthusiastic a reception that it had to be re- 
yeated a few days later for the benefit of a charity. 

his work, known in England as The Last Judgment, is 
undoubtedly the greatest of Spohr’s sacred composi- 
tions, and is remarkable as the first oratorio in which 
the romantic element is freely introduced, with marked 
success throughout, and without detriment either to 
the solemnity of the subject or the sobriety of style 
which has always been regarded as an indispensable 


~ 


characteristic of sacred music of the highest order. | 


In 1827 Spohr produced his eighth opera, Pietro von 
Abano, the plot of which depends for its chief interest 
upon the resuscitation by the famous necromancer of 
a lady long since dead and committed to the tomb. 
The work met witha fair, though not a lasting success ; 
and the same may be said of a much finer opera, Der 
Alchymist, produced in 1830, Spohr’s next publica- 
tion was of a very different character. His Violin 
School, produced in 1831, is so useful as a code of in- 
struction for advanced students that there is probably 
‘no great violinist now living who has not been more 
or less indebted to it for the perfection of his tech- 
nique. 


so long held in connection with the pianoforte. 
The year 1833 Spohr spent in the preparation of a 


new oratorio— Des Heiland’s letzte Stunden, known in | 
England as Calvary or The Crucifixion—which was | 


performed at Cassel on Good Friday, 1835, and sung 
in English at the Norwich festival of 1839, under 
Spohr’s own direction, with such &nexampled success 
that he was accustomed to speak of this event as the 
greatest triumph of his life. For the Norwich festival 
of 1842 he composed The Fall of Babylon, which also 
was a perfect success. His last opera, Die Kreuzfah- 
rer, was produced at Cassel in 1845. Of his nine sym- 
‘phonies the finest, Die Wethe der Tone, was produced 
in 1832. His compositions for the violin include con- 
certos, quartetts, duets, and other concerted pieces and 
solos, adapted for the chamber and the concert room, 
and among these a high place is taken by four double 


uartetts,—a form of composition of which he was. 


th the inventor and the perfecter. He was, indeed, 
very much inclined to explore new paths, notwith- 
standing his attachment to classical form, and his free- 
dom from prejudice was proved by the care with which 
he produced Wasnex's ‘lying Dutchman and Tann- 
héuser at Cassel in 1842 and 1853, in spite of the elec- 
tor’s opposition. Spohr retained his appointment until 
1857, when, very much against his wish, he was pen- 
sioned off. In the same year he broke his arm, but 
he was able to conduct Jessonda at Prague ia 1858. 
This, however, was his last effort. He died at Cassel 
on 16th October, 1859. gfx AWA. [B. Ba) 
SPOLETO (Lat. Spoletium), a city of Italy, in 


mpue great advance which has been made during the 
1 past fifteen years in our knowledge of the sponges 
is due partly to the vivifying influence of the evolu- 
tional hypothesis, but still more to the opportunities 
‘eg a novel methods of technique. To the 
h and weakness of the deductive method Haec- 
's work on the Kalkschwiimme (6)' is a standin 
nony, while the slow but sure progress whic 


Though less popular than its | \ 


e. It holds with regard to the violin a position no 
less important than that which Cramer’s Studies has | 


I These numbers refer to the bibliography at the end of the | 3 
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Umbria, placed in a commanding position near the 
‘ia Flaminia, between Rome and Perugia, is said to 
have been colonized in 240 B.c. (Liv., Mpit., xx. ; 
Vell. Pat., i. 14), and is called by Cicero (Pro Balb., 
21) ‘colonia Latina in primis firma et. illustris.’’ 
After the battle of Trasimenus (217 B.c.) Spoletium 
was attacked by Hannibal, who was repulsed by the 
inhabitants (Liv., xxii. 9). During the Second Punic 
War the city was a useful ally to Rome. It suffered 
greatly during the civil wars of Marius and Sulla. The 
latter, after his victory over Crassus, confiscated the 
territory of Spoletium and reduced it to the rank of a 
military colony. Under the empire it again became a 
flourishing town (Strabo, v. p. 227; Plin., A/N., iii. 

14; Ptol., iii. 1, 54). Owing to its elevated position 

it Was an important stronghold during the Vandal and 

Gothic wars; its walls were dismantled by Totila ‘ 
(Procop., Bell. Gret., iii. 12). Under the Lombards 

Spoleto became the capital of an independent duchy 

(from ¢, 570), and its dukes ruled a considerable part 

of central Italy. Together with other fiefs, it was 

bequeathed to Pope Gregory VII. by the empress 

Matilda, but for some time struggled to maintain its 

independence. In 1881 it had a population of 7969 

/ (commune, 21,507), many of whom are occupied in the 

weaving of woollen stuffs. It is the seat of an arch- 

bishopric for the three dioceses of Spoleto, Bevagna, 
}and Trevi. 


The city contains many interesting ancient remains,— 
| traces of an early polygonal wall, a Roman theatre, and 
| parts of three temples, built into the churches of S. Agostino, 
S. Andrea, and 8. Giuliano, Remains of a fine Roman 
bridge were found a few years ago buried in the former bed 
of a torrent, which now runs along a different line. These 
remains have recently been buried again under a newly 
made road. On the citadel, which commands the town, 
still stands an ancient castle, originally built by Theodoric. 
This castle was mostly destroyed by the Goths, but was 
afterwards rebuilt and enlarged at many different times, 
especially by Pope Nicholas V. The existing building con- 
tains work of many different dates. The cathedral of S. 
Maria Assunta dates partly from the time of the Lombard 
duchy, but was much modernized in 1644. Over the main 
entrance is a very interesting and large mosaic of Christ in 
Majesty signed “Salsernus,” 1207; at the sides are figures 
of the Virgin and St. John. In the choir and on the half 
cupola of the apse are some of the finest frescos of Lippo 
Lippi, representing scenes from the life of the Virgin. 
Lippo died in 1469, leaving part of the work to be completed 
by his assistant Fra Diamante. The fine stalls and panel- 
ling in the choir are attributed to Bramante. The church 
| of S. Pietro is a fine early example of Lombard architecture, 
though much modernized. ‘The facade is remarkable for 
its rich sculptured decorations of grotesque figures, dragons, 
and foliage. S. Domenico is a fine example of later Italian 
Gothic with bands of different colored stones. The three- 
apsed crypt of the church of S. Gregorio is of great interest ; 
it probably dates from the founding of the church in the 9th 
century. S. Niccolo isa beautiful example of Pointed Gothic. 
The city is still supplied with water by a grand aqueduct: 
(see vol. ii. pl. IV.) across the adjacent gorge; it has stone 
piers and brick arches, and is about 268 feet high and 676 feet 
long. It is said to have been built in 604 by Theodelapius, 
the third Lombard duke, and the stone piers belong proba- 
bly to that time. The brick arches are later restorations. 
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accompanies the scientific method is equally illustrated 
by the works of Schulze (20), who by a masterly ap- 
plication of the new processes has more than any one 
else reconstructed on a sure basis the general mor- 
‘phology of the sponges. In the general progress the 
' fossil sponges have been involved, and the application 
of Nicol’s method of studying fossil organisms in thin 
slices has led, in the hands of Zittel and others (24, 
5), to a complete overthrow of those older classifica- 


tions which relegated every obscure petrifaction to the 


a 
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fossil sponges and consigned them all to orders ne |? first observed, by a rapid outflow of water from the 
longer existing. But, whilst many problems have | oscule and a gentle instreaming through the pores,—a 
been solved, still more have been 
suggested. An almost endless di- 
versity in details differentiates the 
sponges into a vast number of spe- 
cifie forms; the exclusive possession 
in common of a few simple characters 
closely unites them into a compact 
group, sharply marked off from the 
rest of the animal kingdom. 


Structure and Form. 

Description of a Simple Sponge.— 
eet: As an example of one 
montes. of the simplest known 

sponges we select Ascetta 
primordialis (Fig. 1), Haeckel. This 
is a hollow vase-like sac closed at the 
lower end, by which it is attached, 
opening above by a comparatively 
large aperture, the osculum or vent, 
and at the sides by numerous smaller 
apertures or pores, which perforate 
the walls. Except for the absence 
of tentacles and the presence of pores 
it offers a general resemblance to 
some simple form of Hydrozoon. 
Histologically, however, it presents 
considerable differences, since, in ad- 
dition to an endoderm and an ecto- 
derm, a third or mesodermic layer 
contributes to the structure of the 
walls; and the endoderm consists of 
cells (see Fig. 21g) each of which 
resembles o all — ntial features Fic. 3—Homoderma sycandra, Lfd. Transverse section, showing radial tubes opening 
those complicated unicellular organ- into central paragastric cavity. After V. Lendenfeld (x about 12). 
isms known as choanoflagellate Jnfu- 
soria (see PROTOZOA, vol. xix. p. 883). With this posi- | movement brought about by the energetic action of 
tive character is associated a negative one: nematocysts | the flagella of the endodermie cells. The instreaming 
currents bear with them into the cavity of the sae 
(paragastric cavity) both protoplasmic particles (such — 
as Infusoria, diatoms, and other small organisms) and 
dissolved oxygen, which are ingested by the flagellated 
cells of the endoderm. ‘The presence of one or more 
contractile vacuoles in these cells suggests that they 
extricate water, urea, and carbonic acid, The insoluble 
residue of the introduced food, together with the fluid 
excreta, is carried out through the oseule by the ex- 
current water. New individuals are produced from 
the union of ova and spermatozoa, which develop from 
wandering amoeboid cells in the mesoderm. The walls 
of Ascetta are strengthened by calcareous scleres, more 
especially designated as spicules, which have the form 
of triradiate needles. If we make abstraction of these 
we obtain an ideal sponge, which Haeckel has called 
Olynthus (6), and which may be regarded as the an- 
cestral orm from which all other sponges have been 
derived. To give greater exactness to our abstraction 
we should perhaps stipulate for the Olynthus a some- 
what thicker mesoderm and more spherical form than 
a decalcified Ascon presents. 

Canal System.—We shall now trace the several 
modifications which the Olynthus has undergone as 
expressed in the different types of canal system. 

he simple paragaster of Ascetta may tres. com- 
licated in a variety of ways, such as by the 
yudding off from a parent form of stolon- ed 
like extensions, which then give rise to {o 
fresh individuals, or by the branching of the Ascon 
me Fad and the sage ge oe of the branches; 
ut in no case, so long as the sponge remains | 
2 Sky gu ee a Fig. 2. the Ascon type, dah tion caddderma ie differ 
et esiews pram ti, oe eet ated into different histological elements. Th 
. De derma sycandra, Lfd, One half cut away by a ver- | + < iS 3 3 
tical median section. After V. Lendenfeld (x about 6). interesting modification of the Ascon form 
, La Homoderma sycandra (12), in which from 
are entirely absent. The activity of the Ascetta, as|of a simple Ascon czecal processes grow oO 
of all sponges, is most obviously manifested, as Grant | ately in dae regular whorls, each process repr 


SPONGES. 


the structure of the parent sponge (Figs. 2,3). From 
this it is but a short step to the important departure 
which gives rise to the Sycons. 

In the simplest examples of this type the characters 
of Homoderma sycandra are reproduced, 
with the important exception that the en- 
doderm lining the paragastrie cavity of the 
original Ascon form loses its primitive character, and 


Sycon 
type. 
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| of the incurrent canals to the exterior are called pores, 
}a term which we have also applied to the openings 
which lead directly into the radial tubes or paragastric 
cavity ; to avoid ambiguity we shall for the future dis- 
itinguish the latter kind of opening as a prosopyle. 
|The term ‘‘ pore ’’ will then be restricted to the sense 
in which it was originally used by Grant. The mouth 
i by which a radial tube opens into the paragaster is 
known as a gastric ostium. In the higher 
forms of Sycons the radial tubes no longer arise 
as simple outgrowths of the whole sponge- 
wall, but rather as outgrowths of the endo- 
derm into the mesoderm, which together with 
the ectoderm, exhibits an independent growth 
of its own; and this ~esults in the formation 
of a thick investment, known as the cortex 
(Fig. 5), to the whole exterior of the sponge. 
The radial tubes may branch, /Heteropegma 
(Fig. 4). Ifthe branches are given off regu- 
larly, as the radial tubes were in the first plant 
and if at the same time the original radial 
tube exchanges its flagellated for a pavement 
epithelium, a structure as shown in Fig. 6 
(Polejna connexiva, Pol.) will result. This 
form might also be brought about by un- 
equal growth of the gastral endoderm lead- 
ing to a folding of the inner part of the sponge- 
wall. Very little direct evidence exists as to 


Fic. 4.—Heteropeqma nodus-gordii, Pol. Part of a transverse section. The which of these two plans has actually been 


straight lines indicate spicules; the 


senting choanocytes. 


from a layer of flagellated cells becomes converted into 
a pavement epithelium, not in any distinguishable 
feature different from that of the ectoderm. ‘The 
flagellated cells are thus restricted to the czecal out- 
growths or radial tubes. Concurrently with this differ- 
entiation of the endoderm a more abundant develop- 
ment of mesoderm occurs. In some Sycons (Sycaltis, 
Hk.) the radial tubes remain separate and free ; in 
others they lie close together and are united by trabe- 
culee, or by a trabecular network, consisting of meso- 
dermie strands surrounded by ectoderm (Fig. 4). The 
spaces between the contiguous radial tubes thus be- 
come converted into narrow canals, through which 
water passes from the exterior to enter the pores in 


Fig. 5.—Ute Argentea, Pol. Part of a transverse section. The concentric +. : ° 
giele indienne transverse sections of spicules, lie within the cortex. After abitus, which usually directly, sometimes 
Pt , “Challenger” Report 5 , 


(X 100), 


walls of the radial tubes. These canals are the 
‘inter-canals ’’ of Haeckel, now generally known by 
eir older name of éncurrent canals. The openings 


oriferous surface is uppermost; the followed 
branching radial tubes are rendered dark by numerous small circles repre- 
After Polejaeff, ‘‘ Challenger” Report (X 50). 


.  Phylogenetically the transition 
from a simple Ascon to the most complicated 
Sycon can be traced step by step; and 
ontogeny shows that such a Sycon form as Grantia 
raphanus passes through an Ascon phase in the course 
of its larval development. 

Returning to the ancestral form of sponge, Olynthus, 
let us conceive the endoderm growing out — 
into a number of approximately spherical 
chambers, each of which communicates with 
the exterior by a prosopyle and with the paragastric 
cavity by a comparatively large aperture, which we 
may term for distinction an apopyle; at the same time 
let the endoderm lose its flagellated character and be- 
come converted into a pavement epithelium, except in 
‘the spherical chambers. Such a form, called by 
Haeckel ‘‘ dyssyeus,’’ may be more briefly named a 
Rhagon from the grape-like form of its 
flagellated chambers, which differ from 
those of a Syeon both by their form and 
their smaller dimensions. The Rhagon oe- 
curs as a stage in the early development of 
Plakina monolopha (Schulze) and Renierca 
fertilis (9) (Fig. 7); a calcareous sponge 
which appears to approach it somewhat is 
Leucopsis pedunculata, Lfd. By the fold- 
ing of the wall of a Rhagon, or by its out- 
growth into lobes, a complicated structure 
such as that of Plakina monolopha (20). 
(see Fig. 26 f) results. This is character- 
ized by the chambers retaining their imme- 
diate communication with the incurrent and 
excurrent canals, opening into the latter by 
the widely open apopyle and receiving the 
former by one or several prosopyles. This 
may be termed the eurypylous type of Rha- 
gon canal system. ‘the folding of the 
sponge-wall may be simple, as in the ex- 
ample given, or too complex to unravel. 
In higher forms of sponges (Geodinide, 
Stellettidee) the a cease to open 
abruptly into the excurrent canals; each is 
prolonged into a narrow canal, aphodus, or 


Rhagon 
type. 


after uniting with one or more of its fellows, 
opens into an excurrent canal, The proso- 
pyles, now restricted to one for each chamber, may re- 
main unchanged in character, or at the most be ie 
longed into very short tubes, each a prosodus or aditus 
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(Fig. 8). This may be termed the aphodal or racemose _The following scheme will render clear the foregoing 
type of Rhagon system, since the chambers at the ends | distinctions; 
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Fic. 6.—Polejna connexiva, Pol. Part of a transverse section. 
&, exeurrent canals, into which the flagellated chambers open. 
After Polejaeff, “ Challenger” Report (X 50). side, near its commencement in the cortex. After F. E. Schulze 
STS see (X 200). 

of the aphodi Sater from the excurrent canal look 
like Breyer On a bune .._ As Haeckel, however, has 1. Ascon type: simple, ex. Ascetta, Hk.; strobiloid, ex. 
used *‘ racemose ”’ in a different sense, we shall adopt Homoderma, Lfd. 

here the alternative term. By the extension of the 2. Sycon type: simple radial tubes, ex. Aycetta, Hk.; 


branched radial tubes (cylindrical cham- 
bers), ex. Heteropegma, Fl.; chamber-layer 
folded, ex. Polejna, Pol. 

3. Rhagon type: eurypylous, with several pro- 
sopyles to each chamber, ex. Spongelia; 
with a single prosopyle to each chamber, 
ex. Oscarella, Thenea; aphodal, aphodal 
canals well developed, ex. Geodia, Lmk.; 
diplodal, with both aphodal and prosodal 


: ; canals well devel N . Chondrosia, 
FG. 7.—Vertical section of a Rhagon, partly diagrammatic. 0, OS. A evelon, ae F 


oscule ; p, paragaster, After Keller (X about 100). 


In the case of the calcareous sponges Polejaeff has 
argued forcibly that the eurypylous type arises directly 
from the Sycon and not from the Rhagon. It is, 
therefore, doubtful how far the Rhagon in 
other sponges is a primitive form derived 
directly from an Olynthus, or whether it may 
not be a secondary larval state resulting from 
the abbreviated development of a former 
Sycon predecessor. hatever may. have 
been its past history, the Rhagon serves now 
at all events as a starting-point for the de- 
velopment of the higher forms of canal 
system. f , 

In the higher Rhagons, as in the Sycons, 
further complications ensue, owing 
to an independent growth of the subdermal 
external ectoderm and the ane cavities. 
cent mesoderm. While the endo- 
derm, with its associated mesoderm, is grow- 


i MiB ct canals into long tubes a still higher 
ifferentiation is reached (Fig. 9). This, which from 
the marked presence of both prosodal and aphodal 


canal system, the superficial mesoderm in- 
creases in thickness, and the e erm, ex- 
tending laterally from the sides of the in- 
current sinuses, burrows into it, parallel to 
the surface of the sponge. Thus it forms 
beneath the skin (i.¢., the layer of super- 


Fig. 8.—Transverse section across an excurrent canal and sur- ficial mesoderm and inyestin 


canal ; f, flagellated chambers communicating with it by aphodal ; . : di 
canals; 7,an incurrent canal cut across; s, a sterraster; 0, an broken up into a ota of lab rinthine ~ 
oxea cut across, After Sollas, ‘‘ Challenger” Report (X 125). a network of mesoblastie strands (investe¢ 


derm) which extend irregularly from roof to fic 
canals may be termed the dioplodal type of the Rhagon | the chamber. These cavities are known as su 
canal system, occurs but rarely. Chondrosia is an ex- chambers, : ’ ert, 
ample. : With the appearance of subdermal cl 


ing out or folding to form the excurrent — 


’ , d inv ectoderm) cavi- _ 
rounding choanosome of Cydonium eosaster, Soll. e, excurrent | ties which may be either simple and spacious or be 
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sponge becomes differentiated into two almost eet a 
a dent regions, an outer or ectosome and an 
choanosome, Inner or choanosome, which is characterized 

y the presence of flagellated chambers. 
The ectosome forms the roof and walls of the subder- 
mal chambers, and is in its simplest form merely an 
investing skin; but in a large number of sponges it 


histological structure. It is then known as a cortex. 


Fic. 10.—Section through the cortex of Cydonium eosaster, Soll., 
showing the pore-sieve overlying the chone,which communicates 
through a sphinctrate arent with the subcortical erypt, lyin 
in the choanosome with its flagellated chambers. 
circles in the cortex are sterrasters connected by fibrous strands. 
After Sollas, “ Challenger” Report (X73). 


The thickening which gives rise to a cortex takes place 
chiefly beneath those parts of the skin which are not 
furnished with pores. Beneath the pores—in this 


case collected into sieve-like areas—dome-like cavities 
are left in the cortex ; they open freely into the sub- 
ermal cavities below and their roof is formed by the 
riform pore membrane above. In many sponges 
telletta) the cortical domes are constricted 
communication with the subdermal cavity 


he dotted> 
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(sub-cortical crypt) by a transverse muscular sphincter, 
which defines an outer division or ectochone from an in- 
ner or endochone (Fig. 10), the whole structure being 
achone. The endochone is frequently ab- 
sent (Fig. 10). The early development of 
the cortex has scarcely yet been studied. In Stelletta 


Chone, 


3 L i | phrissens (Soll.), one of the ‘* Challenger’’ Stellettide, 
acquires considerable thickness and a very complicated | 


an early form of the sponge (Fig. 11), shows the cho- 
anosome already characteristically folded within the 
cortex, which forms a complete not-folded envelope 
around it. The roots of the recurrent sinuses form 
widely open spaces immediately beneath the cortex and 
are the rudiments of subcortical erypts. Again, in 
some sponges a part of the endoderm and associated 
mesoderm may likewise develop independently of the 
rest of the sponge, as in the Hexactinellida, where the 
choanosome forms a middle layer between a reticula- 
tion of ectosome on the one side and of endoderm 
and mesoderm, 7.e., endosome, on the other. Finally, 
the attached or lower half of a Rhagon may 
develop in an altogether different manner 
from the other or upper half, the endoderm not pro- 
ducing any flagellated chambers. In this case the 
upper portion alone is characterized by the flagellated 
chambers, which are the distinctive mark of a sponge, 
and hence may be called the spongomere; the lower 
half, which consists of all three fundamental layers, 
may be called the hypomere. 

The form and general composition of sponges are ex- 
ceedingly various and often difficult to analyze, pre- 
senting, along with some important differences, a re- 
markable general resemblance to the Colen- Gaokle 
tera in these respects. Like them, some : 
sponges are simple, and others, through asexual mul- 
tiplication, compound. The only criterion by which 
the individual sponge can be recognized is the osculum ; 
and, as it is frequently difficult, and in many cases im- 
possible, to distinguish this from the gastric opening 
of a large excurrent canal, there are many cases in 
which the simple or compound nature of the sponge 
must remain open to doubt. The oscule may also fail 
(lipostomosis), and so may the paragastric cavity 
(ipogastrosis); the problem then becomes insoluble. 
The loss of the oscule may in some cases be due to the 
continued growth of several endodermal folds towards 
the exterior, with a corresponding absorption of the 
mesoderm and ectoderm, which lie in the way, till the 
folds penetrate to the ectoderm and open at the ex- 
terior, thus giving rise to excurrent openings, which 
are not readily distinguishable from pores. At the 
same time the original osculum closes up and entirely 
disappears. Lipogastrosis, on the other hand, may be 
produced by the growing together of the roots of the 


Endosome. 


-choanosomal folds, thus reducing the paragastric cavity 


to a labyrinth of canals, which may easily be con- 
founded with the usual form of excurrent canals. 
While in some sponges the original oscule is lost, in 
others secondary independent openings, deceptively 
like oscules, are added. This pseudostomosis is due 
toa folding of the entire sponge, so as to produce 
secondary canals or cavities, which may be incurrent 
(vestibular) or excurrent (cloacal), the opening of the 


latter to the exterior being termed a false oscule or pseu-- 


dostome. The faulty use of the term oscule for what is 
neither functionally nor morphologically a mouth is 
here obvious, for in one sense the oscule is always a 
pseudostome ; it would be better if the term pseudo- 
proct could be substituted. 

: Shesoaas Re cee except three or four genera 
elonging to the Mycospongicr, possess : 
some kind of skeletal structures. They **“let™- 
may be either calcareous or silicious or horny scleres, 
the latter usually having the form of fibres, which 


sometimes enclose silicious needles a ig or ip 
0 so 


bodies introduced from without. reign bodies 
contribute to the formation of the skeleton of some 
silicious sponges, and occasionally form the entire 
skeleton, no other hard parts being present. 
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Mineral scleres usually occur in the form of spicules. 
swihahal The spicules of caleareous sponges consist 
spicules. Of carbonate of lime, having the crystalline 

structure and other properties of calcite 
(29). Each spicule, so far as its mineral component is 
concerned, is a single erystal, all the molecules of cal- 
cite of which it is built up being similarly oriented. 
On the other hand, its form and general structure are 
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| Quadriradiate Type (Calthrops).—Growth from a 
| centre in four directions inclined at about 110° to each 
| other produces the primitive quadriradiate form of the 
| Tetractinellida and of some calcareous sponges (Fig. 
12d). (5) Sexradiate Type.—Growth in six direc- 
tions along three rectangular axes produces the primi- 
tive sexradiate spicule of the Hexactinellida sponges 
(Fig. 12 e). (6) Multiradiate Type.—Extensions radiat- 


purely organic. Its surfaces are always curved, and | ing in many directions from a centre produce a stellate 
usually it has the form of a cone or combination of | form (Fig. 12 /). (7) Spherical Seleres.—Concentrie 
cones, each of which consists of concentric layers of | growth of silica about an organic particle produces the 
calcite surrounding an axial fibre of organic matter,— | sphere, which occurs as a reduction of the rhabdus in 


probably of the same nature as spongiolin or spongin, 
the chief constituent of the fibres of horny 
sponges. <A thin layer of organic matter, 
known as the spicule sheath, forms an outer 
investment to the spicule and is best rendered 
visible as a residue by removing the calcite 
with weak acid. Silicious spicules consist of 7 
colloid silica or opal, and hence can be distin- 
guished from caleareous by having no influence 
upon polarized light. Structurally the two 
kinds of spicules present no important differ- 
ence. The spicules of different sponges differ 
preaily both in form and in size. They may 

e conveniently divided into two groups,— 
minute or flesh spicules, which usually serve as 

the support ofa single cell only (microscleres), 

and larger or skeletal spicules, which usually 
contribute to the formation of a more or less 
consistent skeleton (megascleres). The distinc- 

tion is not one that can be exactly defined, and 


must so far be regarded as of a provisional nature. | 


There is usually but little difficulty in applying it in 
practice, except in some doubtful cases where large 
spicules do not form a continuous skeleton, or in 
others where flesh spicules appear to be passing into 
those of larger size. It is indeed highly probable 
that all large spicules have originated from flesh 
spicules (12). 

(1) Monaxon Biradiate Type (rhabdus).—By far 
the commonest form is the oxea, a needle- 
shaped form pointed at both ends and pro- 
duced by growth from a centre at the same rate in 
opposite directions along the same axis. It is there- 
fore uniaxial and equibiradiate (Fig. 12 a). (2) Mon- 
axon Uniradiate Type (stylus).—By the suppres- 
sion of one of the rays of an oxea, an acuate spicule or 
stylus results (Fig. 126). (3) Triaxon Triradiate Type. 
—Linear growth from a centre in three directions in- 


Megascleres. 


Fic. 12.—Typical megascleres. a,rhabdus (monaxon diactine); 
b, stylus (monaxon monactine); ¢, triod (triaxon triactine); d, 
calthrops (tetraxon tetractine); ¢, triaxon hexactine ; /, desma of 
an anomocladine Lithistid (polyaxon); g, sterraster (polyaxon); 
h, radial section through the outer part of g, showing two actines 
soldered together by intervening silica, the free ends terminating 
in recurved spines and the axis traversed by a central fibre. 


clined at an angle of 120° to each other gives rise to 
the primitive form of triradiate spicule so eminently 
characteristic of the caleareous sponges, but by no 
means confined to them (Fig. 12¢). (4) Tetraxon 
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Fic. 183.—Modifications of monaxon type. a, yen eee b, ty- 


| lote ; c, oxea; d, tylotoxea ; e, tylostyle; J, style; g, spined tylos- 

tyle; A, sagittal triod (a triaxon form derived m the mon- 
| axon); j, oxytylote ; k, anatrizene ; /, protriene ; m, orthotriene ; n, 
| dichotrizne; o, centrotrizne ; p, oe (this is tricho- 
| cladose); g, crepidial strongyle (basis of Rhabdocrepid Lithistid 

desma); 7, young form of Rhabdocrepid desma, showing crepidial 
| strongyle coated with successive layers of silica ; s, Rhabdoerepid 
| desma fully grown. The dotted line through the upper figures 
| marks the origin of the actines. 


some species of Precillastra, or as an overgrown 
globule (flesh spicule) in Caminus. 


Usually conical, the spicular rays often become eylindri- 
cal; usually pointed (oxeate) at the ends, they Pilccinl 
are also frequently rounded off (strongylate),or  - type. 
‘thickened into knobs (tylotate), or branched 
' (cladose). Their growth is not always rigorously confined 
toa straight line; frequently they are curved or even un- 
dulating. They are also liable to become spined, either by 
‘mere superficial thickening or by a definite outgrowth in- 

volving the axial fibre (Fig. 13 g, h). 

The rhabdus if pointed at both ends is known as an 
oxea (Fig. 13 c); if rounded at both ends as a strongyle 
(Fig. 13 a); if knobbed at both ends as a tylote (Fig. 13 
b); the tylote if pointed at one end is a tylotozxea (Fig. 
13 d); the strongyle similarly becomes a loxea. 
These last two forms are with difficulty distinguished 
from the stylus, which is usually pointed at the end, 
and strongylate (Fig. 13 f) or tylotate (Fig. 13 e) about 
the origin. A particular case of the cladose rhabdus, 
but one of the most frequent occurrence, is the triwne ; 
in this form one ray of a rhabdus ends in three 
branches, which diverge at equal angles from each 
- other. The rhabdus then becomes known as the shaft 
or rhabdome, and the secondary rays are the arms or 
cladi, collectively the head or cladome of the spicule. 
The arms make different angles with the shaft; when 
recurved a grapnel or anatriene is produced (Fig. 13 k), 
when projecting forwards a protriene (Fig. 13 1), and 
when extended at right angles an orthotriene (Fig. 13 
m). The arms of a triene may bifureate (di ) 
jonce (Fig. 13 n), twice, or oftener, or they may trifur- 
date. Again they may extend laterally into undulating 
lamelle, or unite to form a disk, the tri#ne character 
of which is indicated by the included axial fibre. The 
shaft may also become trifid at both ends, hitrine 
(Fig. 13 p), and the resulting rays all bifu 
cladome may arise from the centre of the rh 
triene (Fig. 130). Amongst one group of Lithis 

(Rhabdocrepida) the normal growth of a strongyle i: 
'at an early stage; it then serves as a nucleus upon 
_ further silica is deposited, and in such a man 
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duce a very irregularly branching sclere or desma (Fig. 


four or five recurved spines, which give attachment to 


13 s), within which the fundamental strongyle can be seen | connective tissue fibres by which adjacent sterrasters are 


inclosed. In such a desma no axial fibre besides that of the 
inclosed strongyle is formed. 

The chief modification of the triradiate spicule 
is due toan elongation of one ray, 


— distinguished as apical, the shorter — 
paired rays being termed basal, and = 

the whole spicule a sagittal triradiate. The angle 

ineluded by the basal rays is usually over 120° Fig. 

(Fig. 14 a). 


Some or all of the rays of the primitive calthrops (Fig. 14 5) 
may subdidivide into a number of terminal 

egal spines candelabra (Fig. 14 c); or some or all of 
them may bifurcate once or twice and finally 
terminate by subdividing into numerous variously shaped 


Fic. 14.—Modifications of the triaxon and tetraxon types. a, 
Sagittal triradiate or triod; b, calthrops; c, candelabra wae 
cladose microcalthrops); d, a spined microcalthrops; e, Tetra- 
cladine Lithistid desma. 
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processes ; such a tefracladine desma (Fig. 14 e) characterizes 
one division of the Lithistid sponges. 

By the excess or defect of one or more rays aseries of forms 

5 such as are represented in Fig. 15 arise. In the 

a oxea, which results from the suppression of all 

> rays but two, the sexradiate character is some- 

times preserved by the axial fibre, which gives off two or 


om ie 


Fig. 15.—Modifications of the triaxon hexactine type. a, dag- 
ger; b, c, two varieties of pinnulus ; d, amphidisk ; ¢, pentactine ; 
J, staurus ; g, dermal rhabdus. After Schulze. 
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four processes in the middle of the spicule where the de- | 
fective arms would arise. Let Fig. 12 e represent a regular 
_sexradiate spicule with its four horizontal arms 
extended beneath the dermis of its sponge; the 
over-development of the proximal ray and a reduc- 
tion of the distal ray produce a form known as the 
dagger (Fig. 15 a); the suppression of the proximal 
_ ray and the development of spines projecting for- 
wards on the distal ray produce the pinnulus (Fig. 
15, b,c); the suppression of both proximal and dis- 
tal rays gives the staurus (Fig. 15 f), and the sup- 
pression of two of the remaining horizontal rays a 
ermal rhabdus (Fig. 15 g). The suppression of a 
_ distal ray, excessive development of a proximal ray, 
and recurved growth of the remaining-rays pro- 
duce an anchor. In Hyalonema (glass rope sponge) 
anchors over a foot long occur, but their arms or 
h are not restricted to four, and the axial fibre 
es off its processes before reaching the head of 
spicule. Such a grapnel helps to support the 
e in the ooze of the sea-bed. Other char- 
stic spicules belonging to sponges distin- 
shed by sexradiate spicules are the following: 
nwcinaria (Fig. 16 a), a spinose oxea with the 
all pointing one way; the clavula, a tylotate form 
ith a toothed margin to the head (Fig. 16 5); the scopularia 
Fig. 16 ¢), a besom-shaped spicule with tylotate rays, which 
in number from two to eight; the amphidisk (Fig. 15 
a shaft terminating at each end in a number of recurved 
_ When the sexradiate spicules of the Heractinellida 
eo er in a manner to be described later, the rays 
y be bent in a variety of ways out of the triaxial type, 
that the sexradiate character alone remains. 
ltiradiate Type.—The rays of an aster as of other spicules 
may be spined or tylotate. In one remarkable 
radi- form known as a sterraster (Fig. 12 g, h), and 
characteristic of the family Geodinide, the rays 
t infinite in number, and coalesced for the greater 
‘ length; the distal ends, however, remain 
, becoming slightly tylotate, are produced into 
L. XXII.—1124 
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~ maintained in the calcareous sponges, 
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united together. 


a ce =e SSeS er 
——S eS = = 


e AO CFT — 43) 


16.—a, uncinaria; 6, clavula; ¢, scopularia, After Schulze. 


In one aberrant group of Lithistid sponges (Anomocladina) 
the skeleton is formed of desmas, which are multiradiate, 
each presenting a massive centrum (with an included 
cavity) produced into a variable number (4 to 8) of rays, 
which rays terminate in expanded ends (Fig. 12 f). 

It is doubtful whether a distinction between 

megascleres and microscleres can be 

Micro- 

/ 3 scleres. 

unless the minute oxeas which occur 

in Eilhardia schulzei, Pol. (16), are to be referred to 

this group. They are widely distributed through- 

out the silicious sponges, and by their different 

forms afford characters of the highest importance 
in classification. 

One of the simplest forms is the sigmaspire (Fig. 17 
a,b); it looks like the letter € or 8, according to the 
direction in which it is viewed, its actual form being that of 


| a single turn of a cylindrical spiral. A turn and a part of a 


turn of a spiral of somewhat higher pitch than that of a sig- 
maspire gives the toxaspire (Fig. 17 ¢); a continued spiral 
growth through several revolutions gives the polyspire. The 
sigmaspire becoming spined produces the spiraster or spinis- 
pirwa (Fig. 17d); this, by losing its curvature, becomes the 
sanidaster (Fig. 17 e), and by simultaneous concentration of 
its spines into a whorl at each end, the amphiaster (Fig. 17 f). 
By reduction of the spire the spiraster passes into the stellate 
or aster (Fig. 17). A thickening about the centre of the 
aster produces the spheraster (Fig. 17 m), allied to which 
is the sterraster. By a reduction in the number of its 
rays the aster becomes a minute calthrops, from which 
= by increased growth, the skeletal calthrops may very 
well be derived; by further reduction to two rays a 
little rhabdus or microrabd results, and of this numer- 
ous varieties exist, of which the oxeate microrabd is 
the most interesting, since it only differs in size from 
the commonest of all skeletal spicules, the oxeate or 
acerate rhabdus. The sigmaspire is formed as a super- 
ficial spiral thickening in the wall of a spicule cell or sclero- 
blast ; as superficial deposits also the next group of spicules, 
the so-called anchorates, arise. Take a hen’s egg asa model of 
ascleroblast, draw round it a broad meridional band, inter- 
rupted only on one side, for 30° above and below the equa- 
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Fic. 17.—Microseleres. a, b, sigmaspire viewed in different 
directions—a, along axis, and b, obliquely; c¢, toxaspire; d, 
spiraster; e, sanidaster; , amphiaster; g, sigma or cymba; h, 
eymba, with three ptera at each end,—the central one a proral 
pteron and the lateral, pleural ptera ; j, one end of another form 
of eymba, showing seven Lap k, monopteral cymba,—proral 
ptera only, developed at ends, tropidial ptera much enlarged ; /, 
oocymba, in whie proral and pleural ptera have grown towards 
cae over and coalesced; m, spheraster; n, oxyaster; 0, the 
same, With six actines; p, the same, with four actines ; e 
same, with two actines (a centrotylote microxea) ; r, microtylote ; 
sy microxea (q, r, and s are reduced asters) ; ¢, rosette: 


tor; this will represent a truly C-shaped spicule, which | 


differs from a sigmaspire by the absence of spiral twist. It 
may be termed a (Fig.17 q). The back of the “C” is 
the keel or tropis ; the points are the prows or prore. Now 
broaden out the prora on the eggshell into oval lobes (proral_ 
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pteres); and from each pole draw a lobe midway between 
the prora and the tropis (pleural pteres), and a common form 
of anchorate, the plerocymba results (Fig.17h). The ptero- 
cymba is subject to considerable modifications; the prows 
may be similar (homoproral) or dissimilar (heteroproral) ; the 
pteres may be lamellar or ungual; additional lamellz (tro- 
pidial pteres) may be produced by a lateral outgrowth of the 


keel (Fig. 17 k); and by growing towards the equator the | 


opposed proral and pleural pteres may conjoin, producing a 


spicule of two meridional bands (oocymba, Fig. 17 1). A} 
curious group of flesh spicules are the trichites. In this 


group silica, instead of being deposited in concentric coat- 


sheaf of immeasurably fine fibrille or trichites, which may 
be straight (Fig. 17 m) or twisted. 
regarded as a fibrillated spicule. 
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mesoderm. The apical rays of each set lie in the mesoderm 
of the radial tubes parallel to their length, but pointing in 
opposite directions (Fig. 18 6). In the articulate division 
numerous spicules, small in comparison with the size of the 
radial tubes, form a series of rows round the tubes, their 
basal rays lying parallel to the paragastric surface and the 
apical pointing towards the ends of the radial tubes (Fig. 
18 a). 

In the Silicispongia sheaves of long oxeate spicules radiate 
from the base of the sponge if of a plate-like form, or from 
the centre if globular, and extend to the surface. If trizenes 


| are present their arms usually extend within the mesoderm 
ings around an axial fibre, forms within the scleroblast a | 


immediately below the dermal surface (Fig. 19). Single 


| spicules reach from centre to surface only in small sponges. 


The trichite sheaf may be | 
Trichite sheaves form in 


some sponges, as Dragmuastra (25), a dense accumulation | 


within the cortex. In Hexactinellid sponges the rays of 
the aster are limited to six, arranged as in a primitive sex- 
radiate spicule, but divided at the ends into an indefinite 
number of slender filaments, which may or may not be 
tylotate, rosettes (Fig. 17 t). 


Spongin is a horny substance, most similar to silk in 

chemical composition, from which it differs 
in being Paadhablt in an ammoniacal solu- 
tion of copper sulphate (cuproso-ammo- 
nium sulphate). In Darwinella aurea, ¥. Miiller, it 


Spongin 
scleres, 


occurs in forms somewhat resembling tri-, quadri-, and | 


sex-radiate spicules. But usually the spongin skeleton 
takes the form of fibres, consisting of a central core of 
soft granular substance around which the spongin is 
disposed in concentric layers, forming a hollow cylinder 
(Fig. 235). The relative diameters of the soft core 
and of the spongin cylinder differ greatly in different 
sponges. The fibres branch so as to form antler-like 
twigs or bushy tree-like growths, or anastomose to 
form a continuous network, as in the bath sponge 
(Buspongia officinalis.) The detailed characters of 
the network differ with the species, and are useful in 
classification. In /anthellu certain cells (sponginblasts) 
become included between the successive layers of the 
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Fig, 18,--Articulate and inarticulate tubar skeletons of calci- 
sponges, a, articulate ; b, inarticulate skeleton. After Haeckel. 


spongin cylinder, and their deep violet color, contrast- 
ing with the amber tint of the spongin, renders them 
very conspicuous, 


In some sponges the scleres are simply scattered through 
the mesoderm and do not give rise to a continu- 
ous skeleton,—Corticium, Chondrilla, Thrombus. 

In the Calcarea and many silicious sponges they 
are dispersed through the mesoderm, but so 

numerously that by the overlapping of their rays a loosely 

felted skeleton is produced. In the calcareous sponges the 
spicules are frequently regularly disposed; and in the 

Sycons in particular a definite arrangement, on two plans, 

the articulate and inarticulate, can be traced in the skeleton 

of the radial tubes. On the latter plan the triradiate or 
quadriradiate spicules, the apical rays of which are of con- 
siderable length, are arranged in two sets, one having the. 
basal rays lying in the mesoderm of the paragastral wall 


Union of 
scleres into 
a skeleton, 


and the other with the corresponding rays in the dermal | Objects,” Mitth. Zoolog. 


As the sponge increases in size the spicules must either cor- 
respondingly lengthen, or fresh spicules must be added, if 
a continuous skeleton is to be formed. The latter is the 
plan followed in fact: the additional spicules overlap the 
ends of those first formed like the fusiform cells in a woody 
fibre. With the formation of a fibre, often strengthened by 
spongin or bound together with connective tissue, there 
appears to be a tendency for the constituent spicules to 
diminish in size, and the length of each in the most mark- 
edly fibrous sponges is insignificant when compared with 
the length of the fibre. The spicular fibre thus formed may 
be simple or echinated by spicules either similar to those 
which form its mass or different. More usually they are 
different, and generally styles, often spinose about their 
origin. Thespongin which sometimes cements together the 
spicules of a fibre may progressively inerease in quantity 
and the spicules diminish in number, till a horny fibre con- 
taining one or more rows of small oxeas results. In an 
echinated fibre the axial spicules may disappear and the 
echinating spicules persist. Finally all spicules may be 
suppressed and the horny fibre of the Ceratose sponges 
results. The horny fibres may next acquire the habit of 
embedding foreign bodies in their substance, though foreign 
enclosures are not confined to the Ceratosa but oceur in some 
Silicispongiz as well. The included foreign bodies may in- 
crease in quantity out of all proportion to the horny fibres ; 
and finally the skeleton may consist of them alone, all 
spongin matter having disappeared. 

In the Lithistid sponges a skeleton is produced by the 
articulation of desmas into a network. The rays of the des- 
mas (Figs. 12 f, 13 s, 14 e) terminate in apophyses, which 


Fic. 19.--Mode of arrangement 0 


f spicules in a young Stellettid 
sponge, Dragmastra normani, Soll. 1 


After Sollas. 


apply themselves to some part of adjacent desmas, either to 
the centrum, shaft, arms, or similar apophyses, and then, 
growing round them like a saddle on a horse’s back, clasp 
them firmly without anchylosis. Thus they give rise to a 
rigid network, in conjunction with which fibres composed 
of rhabdus spicules may exist. In the Hexactinellida both 
spicular felts and fibres oceur, and in one division (Dietyo- 
nina) a rigid network is produced, not, however, by a mere 
clasping of apophyses, but by a true fusion. The rays of 
adjacent spicules overlap and a common investment of silica 


Tlistology. 

The ectoderm usually consists of simple 
ye cells ( pinnacocytes), the margins 
of which can be readily rendered visible by _ 
treatment with silver nitrate, by 
method.’ The nucleus and nucleolus are usually 


1S. F, Harmer, “On a Method for the Silver 
Station 


zu Neapel, 1884, p. 445, 


| grows over them. 
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in preparations made from spirit specimens, the nucleus | ing beyond the general surface. In some sponges 
being often readily recognizable by its characteristic bulg-|(Thecaphora) the epithelium may be replaced 
locally iy columnar epithelium, and the cells of 
both pavement and columnar epithelium may 
bear flagella (Aplysilla violacea, Os- 
carella lobularis). The endoderm pre- 
sents the same characters as the ectoderm, except 
in the Ascons and the flagellated chambers of all 
other sponges, where it is formed of collared 
|flagellated cells or choanocytes,— cells with a 
‘nearly spherical body in which a nucleus and 
nucleolus can be distinguished and one or more 
contractile vacuoles. he endoderm extends dis- 
: tally in a ——- re! collum, whens he” 
‘ee ; ; minates in a long flagellum surrounded by a 
tion thepagh Ure Maat cates Se alld donattudiaat see-| delicate protoplasmic frill or collar (Fig. 21 9) 
eeoeupy ict G0, ahodal canals leading from the flagellated chambers: ¢, In Tetractinellida, aud probably in many other 
X 360). (ii.) Dia ram showing the Meveecital coetstinns a), nee sponges—certainly in some—the collars of pt be 
uced by coalesced collars of choanocytes. After Sollas, ‘* Challenger” | (4guous choanocytes coalesce at their margins so 
rt. as to produce a fenestrated membrane, which 
forms a second inner lining to the flagellated 
chamber (Fig. 20, ii.). The presence of this 
membrane enables us readily to distinguish the 
excurrent from the incurrent face of the chamber, 
since its convex surface is always turned towards 
the prosopyle. In sponges with an aphodal canal 
system the flagellated chambers usually pass grad- 
‘| ually into the aphodal canal, but the incurrent 
canal enters abruptly. This abrupt termination 
of the incurrent canal appears to mark the termi- 
| nation of the ectoderm and the commencement 
+ of the endoderm. The flagellated chambers differ 
greatly in size in different sponges, and evidently 
|| manifest a tendency to become smaller as the 
"| canal system increases in complexity ; thus Sycon 
}/ are always larger than Rhagon chambers, and 
eurypylous than aphodal Rhagon chambers. In 
most sponges except the Ascons the mesoderm is 
largely developed, and in many it un- 
‘| dergoes a highly complex histological Mesoderm. 
') differentiation. In its commonest and 
simplest form it consists of a clear, colorless, ge- 
latinous matrix in which irregularly branching 
stellate cells or connective tissue corpuscles are 
embedded ; these may be termed collencytes (Fig. 
21 a) and the tissue collenchyme. In the higher 
sponges (Geodia, Stelletta) it consists of small 
polygonal granular cells either closely contiguous 
or separated by a very small quantity of structure- 
less jelly, and in this form may be termed sarchen- 
chyme (Fig. 20). Collenchyme does not originate 
through the’transformation of sarcenchyme, as 
one might expect, for it precedes the latter in 
development. Schulze (20), who has compared 
collenchyme to the gelatinous tissue which forms 
the chief part of the umbrella of ‘‘jelly-fish,”’ 
describes it as becoming granular immediately in 
the neighborhood of the flagellated chambers in 
the bath sponge, the granules becoming more 
numerous in sponges in which the canal system 
acquires a higher differentiation, till at length 
the collencytes are concealed by them. Accord- 
ing to this view, sarcenchyme would appear to 
originate from a densely granular collenchyme. 
Ameceboid wandering cells or archcocytes (Fig. 
22) are scattered through the matrix of the collen- 
chyme. They evidently serve very different pur- 
poses : some appear to act as carriers of nourish- 
ment or as scavengers of useless or irritant forei 
matter; others may possibly contribute to the 


Endoderm. 


> inehaded | formation of higher tissues, some certainly be- 


are microse ‘coming converted into sexual products. eir 
matic) ; d, desmacyte parentage and early history are unknown. 


in connection with 
: A tissue (cystenchyme) which in some respects re-_ 
sembles certain forms of vegetable parenchyme occurs 
in some sponges, particularly Geodinide and other 
Tetractinellida. It consists of closely adjacent large 
oval cells, with thin well-defined walls and fluid 
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contents. Somewhere about the middle of the cell is the 
nucleus with its nucleolus, supported by protoplasm, which 
extends from it in fine threads to the inner side of the wall, 
where it spreads out in a thin investing film (Fig. 21 ¢). 
Cystenchyme very commonly forms a layer just below 
the skin of some Geodinide, particularly of Pachymatisma, 
and, as on teasing the cortex of this sponge a large number 
of refringent fluid globules immiscible with water are set 
free, it is just possible that it is sometimes a fatty tissue, 


and if so the contained oil must be soluble in alcohol, | 


for alcoholic preparations show no trace of it. A tissue 

resembling cartilage, chondrenchyme, occurs in Corticide 
(Fig. 21 b). 

Connective-tissue cells or desmacytes are present in 

most sponges; they are usually long fusi- 

Desmacytes. form bodies, consisting of a clear, colorless, 

often minutely fibrillated sheath, surround- 

ing a highly refringent axial fibre, which stains deeply 

with reagents (Fig. 21 d). In other cases the des- 

macyte is simply a fusiform granular cell, with a 


nucleus in the interior and a fibrillated appearance | 


towards the ends. The desmacytes are gathered 
together, their ends overlapping, into fibrous strands 
or felted sheets, which in the ectosome of some sponges 
may acquire a considerable thickness, often constituting 
the greater part of the cortex. ‘The spicules of the 
sponge often furnish them with a surface of attach- 
ment, especially in the Geodinide, where each sterraster 
of the cortex is united to its neighbors by desmacytes, 
in the manner shown in Fig. 10. 

Contractile fibre cells or myocytes occur in all the 
higher sponges. They appear to be of more 
than one kind. Most usually they are fine 
granular fusiform cells with long filiform 
terminations, and with an inclosed nucleus and nucleo- 
lus (Fig. 21 e). In the majority of sponges both ex- 
current and incurrent canals are constricted at intervals 
by transverse diaphragms or vela, which contain 
myocytes concentrically and sometimes radiately ar- 
ranged. The excessive development of myocytes in 
such a velum gives rise to muscular sphincters such as 
those which close the chones of many corticate sponges, 
such as Pachymatisma. In this sponge, which occurs 
on the British shores, the function of the oscular 
sphincters can be readily demonstrated, since irritation 
of the margin of the oscule is invariably followed after 
a short interval by a slow closure of the sphincter. 

Supposed sense-cells or cesthacytes (ig. 22) were 
first observed by Stewart and have since 
been described by Von Lendenfeld (12). 
According to the latter, they are spindle- 
shaped cells, 0.01 mm. long by 0.002 thick ; the distal 
end projects beyond the ectodermal epithelium in a 


Myocytes. 


JEstha- 
cytes. 
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Fig. 22.—Transverse section through the edge of a pore in Den- 
drilla cavernosa, Lfd.; cells in the middle to the right, archeo- 
cytes; fusiform cells on each side of them, myocytes; g, above and 
below these with processes terminating against the epithelium, 
gland cells ; fusiform cells terminating against the epithelium at 
8, esthacytes; at their inner ends these are continuous with gan- 


glion cells. After Von Lendenfeld ( 800). 


fine hair or palpocil ; the body is granular and con- 
tains a large oval nucleus; and the inner end is pro- 
duced into fine threads, which extend into the collen- 


- cytes (Fig. 21 f) 
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| chyme and are supposed—though this is not proved— 
_ to become continuous with large multiradiate collen- 
|eytes, which Von Lendenfeld regards as multipolar 
| eanglion cells (Fig. 22). More recently he has deseribed 
'an arrangement of these cells curiously suggestive 
of a sense-organ. Numerous esthacytes are collected 
over a small area, and at their inner ends pass into a 
granular mass of cells with well-marked nuclei, but 
with boundaries not so evident; these he regards as 
| ganglion cells. From the sides of the ganglion other 
slender fusiform cells, which Von Lendenfeld regards 
as nerves, pass into the mesoderm, running tangenti- 
ally beneath the skin. The inner end of the ganglion 
is In Communication with a membrane formed of fusi- 
form cells which Von Lendenfeld regards as museular. 
If his observations and inferences are confirmed, it is 
obvious that we have here a complete apparatus for 
the conversion of external impressions into muscular 
movements. 

In most sponges a direct connection can be traced by 
means of their branching processes between 
the collencytes of the mesoderm and the Proteplas- 
cells of the ectodermal and endodermal epi- Rbruity, 
thelium and the choanocytes of the flagel- 
lated chambers. As the colleneytes are also united 
amongst themselves, they place the various histologi- 
cal constituents of the sponge in true protoplasmic 
continuity. Hence we may with considerable proba- 
bility regard the collencytes as furnishing a means for 
the transmission of impulses : in other words, we may 
attribute to them a rudimentary nervous function. 
In this case the modification of some of the collencytes 
in communication with the ectoderm might readily 
follow and special zesthacytes arise. Fusiform collen- 
cytes perpendicular to the ectoderm, and with one end 
touching it, are common in a variety of sponges ; but 
it is difficult to trace the inner end into connection with 
the stellate collencytes, so that precisely in those cases 
in which it would be most interesting to find such a 
connection absolute proof of it is wanting. 

The color of sponges usually depends on the pres- 
ence of cells containing granules of pig- 
ment.; though dispersed generally through 
the mesoderm, these cells are most richly 
developed in the ectosome. Pigment granules also 
occur in the choanocytes of some sponges,— Osca- 
rella lobularis and Aplysina aerophoba, for instance. 
In the latter the pigment undergoes a remarkable 
change of color when the sponge is exposed to 
the air, and finally fades away. In many eases 
sponges borrow their colors from parasitic algae ( Oscil- 
latoria and Nostoc) with which they are infested. 
The colors of sponge-pigments are very various. They 
have been examined by Krukenberg and Merejknovsky 
Zoonerythin, a red pigment of the lipochrome series, 
is one of the most widely diffused; it is regarded as 
having a respiratory function. Reserve cells or theso- 
have been described in several sponges 
as well as amylin and oil-bearing cells. 

Each spicule of a sponge originates in a single cell 
(Fig. 21 h-n), within which it probably re- 
mains inclosed until it has completed its 
full growth; the cell then probably atro- 
ie During its growth the spicule slowly passes 
rom the interior to the exterior of the sponge, and is 


Pigment 
cells, 


Selero- 
blasts. 


@ finally (in at least some sponges, Geodia, Stelletta) 


cast out as an effete product. The sponge is thus con- 
stantly producing and disengaging spicules ; and in 
this way we may account for the extraordinary pro- 
fusion of these structures in some modern marine de- 
gente and in the ancient stratified rocks. Within the 
atter these deciduous spicules have furnished Silica 
for the formation of flints, which have been produced 
by a silicious replacement of carbonate of lime (2€ 
The horny fibres of the Ceratosa are produced 
secretion of cells known as sponginblasts, which sur- 
round as a continuous mantle the sides of each grow- 


ing fibre, and cover in a thick cap each growing point 
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(Fig. we The lateral sponginblasts are elongated radi- 
ally to the fibre; the terminal cells are polygonal and 
depressed. ‘The latter give rise to the soft granular 
core and the former to the spongin-walls of the fibre. 
Cells similar to the lateral sponginblasts, and regarded 
as homologous with them, occur in a single layer just 


Fie, 23.—Section through the horny fibre and associated tissues of a horny 
( layers of spongin, surrounded 
at the sides by the lateral mantle of sponginblasts, and at the ends by the 
terminal cap. A cana ag! apres sheath, a, surrounds the whole (x 150). 
ecentre is the soft core, surrounded b 

spongin layers, the outermost being surrounded by sponginblasts, 
by a fibrous sheath ; 7, part of an incurrent canal Jined by me epithe- 
amber ( 150). 


sponge (Dendrilla). A, longitudinal section; s 
B, transverse section; in t 


lium ; ¢, part of an excurrent canal ; /, part of a flagellated c 
After Von Lendenfeld. ; 


below the outer epithelium of some horny sponges 
(Aplysilla and Dendrilla), and under certain cireum- 
stances secrete a large quantity of slimy mucus (11). 


Classification. 


The phylum Parazoa or Spongice con- 
sists of two main branches, as follows: 


Branch A.— MEGAMAS- 
TICTORA. 


Class CALCAREA, Grant. 
Order 1.—Homocela, Pol. 
Order 2.—Heterocela, Pol. 


- Classifi- 
cation, 


TORA. 


Class I. — MyXoOsPoNGIa, 
Haeckel. 
Order 1.—Halisareina, 
Order 2.— Chondrosina. 


Class II.—SILIcIsPONGIZE. 


~ 


LIDA, O. Schmidt. 
Order 1.—Lyssacina, Zittel. 
Order 2.—Dictyonina, Zittel. 
Sub-class ii—DEMOSPONGI&, 
Sollas. 


Tribe a.—Monaxonida. 
Order 1.—Monaxona. 
Order 2.—Ceratosa, Grant. 


Tribe 6. — Tetractinellida, 
Marshall. 
Order 1.—Choristida, Sollas. 
Order 2.—Lithistida, O. 8. 


By the possession of both sexual elements and a complex 
“Saag histological structure, and in the character of 
Positionin their embryological development, the sponges 
heagdom are clearly separated from the Protozoa; on the 
; * other hand, the choanoflagellate character of 
‘the endoderm, which it retains in the flagellated chambers 
throughout the group without a single exception, as clearly 
s them off from the Metazoa. They may therefore be 
ded as a separate phylum derived from the choanofla- 
te Infusoria, but pursuing for a certain distance a 
» of development parallel with that of the Metazoa. 
ifferent views haye been propounded by other authors. 
» Kent regards the sponges as Protozoa (10); Balfour 
xested that they branched off from the Metazoan phylum 
int below the Cwlentera, and considered them as inter- 
» between Protozoa and Metazoa; Schulze regards 
derived from a simple ancestral form of Celentera 


Branch B.— MICROMASTIC- | 


Sub-class i. — HEXACTINEL- | 
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| (23); Marshall advocates the view that they are degraded 

forms derived from Coelenterates which were already in 
possession of tentacles and mesenteric pouches (14), 

As a phylum the Spongiz are certainly divisible into two 

| branches, one including the Calcarea and the 

| other the remaining sponges, which Vosmaer 


| 


Subdivision 


|has termed Non-Calcarea, and others Pletho- ‘% 8tOUPS- 
spongiz. Since, however, the choanocytes of the 
Calcarea are usually, if not universally, larger 


than those of other sponges, we may make use 
of this difference in our nomenclature, and 
distinguish one branch as the Megamastictora 
(uacrixrwp, “ scourger”) and the other as the Mi- 
cromastictora, 


Branch A.—MEGAMASTICTORA. 


Sponges in which the choanocytes are of com- 
paratively large size, 0.005 to 0.009 mm, in di- 
ameter (Haeckel, 6). 


Class CALCAREA. 


Megamastictora in which the skele- 
ton is composed of calcareous spic- 
ules. 

Order 1. Homocasia.—Calearea in which the 
endoderm consists wholly of choanocytes. Ex- 
amples: Leucosolenia, Bwk.; Homoderma, Lfd. 

Order 2. HeTeroca@La.—Calearea in which the 
endoderm is differentiated into pinnacocytes, 
which line the paragastric cavity and excurrent 
canals, and choanocytes, which are restricted to 
special recesses (radial tubes or flagellated cham- 
bers). Examples: Sycon, O. S.; Grantia, Fl.; 
Leuconia, Bwk. 


Branch B.—MICROMASTICTORA. 


(Non-Calcarea, Vosmaer; Plethospongix, Sollas.) 
Sponges in which the choanocytes are compara- 
tively small, 0.003 mm, in diameter. 


Class I. MYXOSPONGIZ. 


Micromastictora in which a skeleton or scleres Myzxo- 
are absent. Sponge. 

Order 1, HALIsaRcinA.—Myzxospongiz in which the canal 
| system is simple, with simple or branched Sycon or eurypy- 
‘lous Rhagon chambers. An ectosome sometimes and a 
‘cortex always absent. Examples: Halisarca, Duj.; Oscarella, 
| Vosm.; Bajalus, Lfd. 

Order 2. CHONDROSINA.—Myzospongie in which the canal 
system is complicated, with diplodal Rhagon chambers and 
a wefl-developed cortex. Example: Chondrosia, O.S. 

The Halisarcina are evidently survivals from an ancient 
and primitive type. The simplicity of the canal system is 
opposed to the view that they are degraded forms; we may 
therefore regard the absence of scleres as a persistent pri- 
mary and not a secondary acquired character. They are as 
interesting, therefore, from one point of view (absence of 
scleres) as the Ascons are from another (undifferentiated 
endoderm). With the Chondrosina the case is different; they 
differ only from Chondrilla and its allies by the absence of 
asters; these differ only from the Tethyide by the absence 
of strongyloxeas; and we may very reasonably assume that 
in these three groups we have aseries due to loss of charac- 
ters, the Chondrille being reduced Tethyide and the Chondro- 
sina reduced Chondrille. Still, as Huxley has well remarked, 
“ classification should express not assumptions but facts” ; 
and therefore till we are in possession of more direct evi- 
dence it will be well to exclude the Chondrosina from the 
Silicispongiz. 


Calearea, 


wavy 


and these 


Class II. SILICISPONGIE. 


Micromastictora possessing a skeleton or scleres which are 
not calcareous. 


Sub-class i, HEXACTINELLIDA. 


Silicispongie characterized by sexradiate silicious spicules. 
Canal system usually simple, with Sycon cham- 4 
bers. Sponge differentiated into ecto-, choano-, ore 
and endo-some, : 

Order 1, LyssactnA.—Hezactinellida in which the skele- 
ton is formed of separate spicules, or, if united, then by a 
subsequent not a contemporaneous deposit of silica, Ex- 
amples: Euplectella, Owen; Asconema, S. Kent; Hyalonema, 
‘Gray ; Rossella, Crtr. 

Order 2. Dicryonrna.—He-actinellida in which sexradiate 
spicules are cemented together by a silicious deposit into a 
‘continuous network pari passu with their formation. Ex- 
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amples: Farrea, Bwk.; Enarete, Marshall; Aphrocallistes, 
Gray; Myliusia, Gray ; Dactylocalyx, Stutchbury. 

The Hexactinellida are a very sharply defined group, im- 
pressed with marked archaic features. No other Silicispon- 


giz possess, so far as is known, so simple a syconate canal | 


system, The oldest known fossil sponge is a member of the 


Lyssacina (7 and 24), viz., Protospongia, Salter, from the | 


Menevian beds, Lower Cambrian, St. David’s Head, Wales. 
The group is almost world-wide in distribution, chiefly 
affecting deep water, from 100 to 300 fathoms, but often ex- 
tending into abyssal depths; occasionally, however, though 
rarely, it frequents shallow water (Cystispongia superstes 
dredged off Yucatan in 18 fathoms). 


Sub-class ii. DEMOSPONGIZ. 
Silicispongie in which sexradiate spicules are 
absent. 


Demospongiz. 


Tribe a. MONAXONIDA. 


Demospongiz in which the skeleton consists either of sili- 
cious spicules which are not quadriradiate, or of horny 
scleres or included foreign bodies, or of one or more of these 
constituents in conjunction. 

Order 1. MonAxoNA.—The skeleton is characterized by 
either uniaxial or polyaxial spicules, Examples: Amor- 
phina, O. 8. (‘crumb of bread” sponge); Spongilla, Lmk. 
(“freshwater” sponge); Chalina, Bwk.; Pethya, Lmk. 

Order 2. Creratosa.—The skeleton consists of horny 
scleres which never include “ proper” spicules, or of intro- 
duced foreign bodies, or of both these in conjunction. Ex- 
amples: Darwinella, F. Miller; Euspongia, Bronn (the “ bath” 
sponge). 


Tribe }. TETRACTINELLIDA. 


Demospongizx possessing quadriradiate or trizene spicules 
or Lithistid scleres (desmas). 

Order 1. CHoriIsTIDA.— Tetractinellida with quadriradiate 
or trieene spicules, which are never articulated together into 
a rigid network. Examples: Tetilla, O.S.; Thenea, Gray ; 
Geodia, Lmk.; Dercitus, Gray. 

Order 2. Lirutstrpa. — Tetractinellida with branching 
scleres (desmas), which may or may not be modified tetrad 
spicules, articulated together to form a rigid skeleton. 
Trizne spicules may or may not be present in addition. 
Examples: Theonella, Gray ; Corallistes, O.S.; Azorica, Crtr. ; 
Vetulina, O.S. 

This large sub-class embraces the great majority of ex- 
isting sponges. Its external boundaries are fairly well de- 
fined, its internal divisions much less so, as its various 
orders and families pass into each other at many points of 
contact. Although there does not appear to be much resem- 
blance between a Lithistid sponge, such as Theonella, a Mo- 
naxonid such as Amorphina, and an ordinary “ bath” sponge 
(Euspongia), yet between these extremes a long series of in- 
termediate forms exists, so nicely graduated as to render 
their disruption into groups by no means an easy task. If 
the delimitation of orders is difficult, that of genera is often 
impossible, so that they are reduced to assemblages depend- 
ing on the tact or taste of the author. Thus Polejaeff states 
that with a single exception “ none of the genera of Ceratosa 
are separable by absolute characters.” The chief spicules 
of Monazona are uniaxial, often accompanied by character- 
istic microscleres, Although distinguished asa group by 
the absence of quadriradiate or trieene spicules, two excep- 
tions are known in which these occur (Tricentrion, 
Ehlers, and Acarnus, Gray); these, however, present 
unusual characters which suggest an independent ori- 
gin. The canal system of Monaxona has not yet been 
fully investigated; it appears usually to follow the 
eurypylous Rhagon type, but the aphodal is not unknown. 
The Ceratosa contain all sponges with a horny skeleton, ex- 
cept those in which the horny fibres are cored or spined 
with silicious spicules secreted by the sponge (“ proper” 
spicules); these are arbitrarily assigned to the Monazxona. 
There is convenience in this proceeding, for horny matter 
is widely disseminated throughout the Demospongix, occur- 
ring even in the Lithistida, and it frequently serves to ce- 
ment the oxeate spicules of the Monazxona into a fibre, with- 
out at the same time forming a preponderant part of the 
skeleton. It would be wellnigh impossible to say where 
the line should be drawn between a fibre composed of 
spicules cemented by spongin and one consisting of spongin 
with embedded spicules, while there is comparatively no 
difficulty in distinguishing between fibres containing 
spicules and fibres devoid of them. That the distinction, 
however, is entirely artificial is shown by the fact that, 
after spicules have disappeared from the horny fibre, they 
may still persist in the mesoderm; thus Von Lendenfeld 
announces the discovery of microscleres (cymba) in an 
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| Aplysillid sponge and of strongyles in a Cacospongia, both 
| horny sponges. (A form intermediate between this Aply- 
| sillid and the Desmacidonide would appear to be Toxochalina, 
| Ridley.) The Ceratosa frequently enclose sand, Foraminifera, 
deciduous spicules of other sponges and of compound Asci- 
| dians, and other foreign bodies within the horny fibres of 
their skeleton; they also sometimes attach this material, 
| probably by a secretion of spongin, to their outer surface, 
| and thus invest themselves in a thick protective crust. In 
some Ceratosa no other skeleton than that provided by 
| foreign enclosures is present. The canal system is syeonate 
or eurypylous in the simpler forms and diplodal in the 
higher. The Monaxonida make their earliest appearance 
|in the Silurian rocks (Climacospongia, Hinde), and are now 
| found in all seas at all depths. The only sponges inhabiting 
fresh water belong to this group. The Tetractinellida adhere 
to the Monaxonida at more than one point, and one of these 


_ which is offspring and which parent is still a subject for 
discussion. The Choristida in its simplest forms presents a 
eurypylous Rhagon system, in the higher an aphodal system. 
It is in this group that the most highly complex cortex is 
met with; in the Geodinide, for instance, it consists usually 
of at least five distinct layers. Thus, proceeding outwards, 
next to the choanosome is a layer of thickly felted desma- 
chyme, passing into collenchyme on its inner face; then 
follows a thick stratum of sterrasters united together by 
desmacytes; this is succeeded by a layer of cystenchyme 
or other tissue of variable thickness; external to this is a 
single layer of small granular cells and associated dermal 
asters; and finally, the surface is invested by a layer of 
pavement epithelium. The Lithistida, like the Ceratosa, are 
possibly of polyphylitic origin; in one group ( Tetracladina) 
the articulated scleres are evidently modified calthrops 
spicules (see Fig, 14 e), and associated with them are free 
trienes, which support the dermis and resemble precisely 
the trizenes of the Choristida. In another group (Rhabdoere- 
pida) the scleres are moulded on a Monaxonid base (see 
Fig. 13 q-s); but, associated with them, trienes sometimes 
occur similar to those of the Tetracladina. Both these 
groups are in all probability derived from the Choristida, 
and a distinct passage can be traced from the Tetracladose 
to the Rhabdocrepid group. In the Rhabdocrepida we find 
forms without triznes; these may possibly be degenerate 
forms. The third group of Lithistids is derived from the 
Rhabdocrepida, the Anomocladine desma being derivable 
from the Rhabdocrepid by a shortening of the main axis 
into acentrnm., The thick centrum, from which the arms, 
variable in number, originate, is hollowed out by a cavity, 


which appears during life to have been occupied by a large 
nucleus, like that of a scleroblast, and it is quite conceiy- 
able that the scleroblast, which in the Tetracladine Lithis- 


tids lies in an angle between the arms, may have become . 


enclosed in an overgrowth of silica, from which additional 
arms were produced. The constancy with which spicules 
in other sponges maintain their independence is very strik- 
ing. When once a persistent character like this is dis- 
turbed, excessive variability may be predicted, as in the 
Anomocladine scleres. 


The classification of the sponges into families Classifi- 
is shown in the following scheme: ee in 


Class CALCAREA. 
Order 1. HOMOCELA, Pol. 


Family 1. Asconrp2, Hk.—Homocela which are simple 
or composite, but never develop radial tubes. Examples: 
Ascetta, Hk, (Fig. 1); Leucosolenia, Bwk. 

Family 2. HomMoperRMID&, Lfd. — Homocela with radial 
tubes. Example: Homoderma, Lfd. (Figs, 3, 4). 


Order 2. HETEROCELA, Pol. 
Tribe a. fSyconarra.! 


The flagellated chambers are either radial tubes or eylin- 
drical sacs. 

Family 1. Syconrpa%.—The radial tubes open directly 
into the paragastric cavity. ’ 

Sub-family a. Syconina.—The radial tubes are free for 
their whole length, or at least distally. Examples: Sycetta, 
Hk; Sycon, O.S. 

Sub-family b, Uteina. Lfd.—The radial tubes are simple 
and entirely united. The ectosome is differentiated from 
the choanosome and sometimes develops into a cortex. 
Examples: Grantissa, Lfd.; Ute, 0.8. (Fig. 5); Sycortusa, 


Hk.; Amphoriscus, Pol. ll Bik 
Sub-family c. Grantina, Lfd.—The radial tubs 
branched. The incurrent canal system is co: 


; res 

1 An * indicates that the group is only known in the 

state, a ¢ that it is both recent and fossil. * ’ 
Ph 
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| groups has probably been a fruitful parent to the other, but ~ 
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complicated. An ectosome is present. Examples: Grantia, 
Fl.; Heteropegma, Pol. (Fig. 4); Anamaxilla, Pol. 

Family 2. SyLLersrp%, Lfd.—The choanosome is folded. 
The flagellated chambers (which are partly rhagose in 
Vosmaeria) communicate with the paragastric cavity by 
excurrent canals. Examples: Polejna, Lfd. (Fig. 6); Vos- 
maeria, Lfd. 


Family 3. TeIcHoNELLID», Carter.—Com posite Sylleibidz | 


with the oscules and pores occurring on different parts of 
the surface. Example: Teichonella, Crtr. 
Tribe 6. tLEUCONARIA., 

The canal system belongs to the eurypylous Rhagon type. 

Family 1. LEuconrp#, Hk.—The outer surface is not 
differentiated into osculiferous and poriferous areas. Ex- 
amples: Leucetta, Hk.; Leucaltis, Hk. ; Leucortis, Hk, 

Family 2. EILHARDID&, Pol.—Composite Leuconaria, with 
the outer surface differentiated into special osculiferous and 
poriferous areas. Example: Eilhardia, Pol. 

The arrangement adopted above is founded on Von Len- 
denfeld’s revision (11) of the classification propounded by 
Polejaeff (16), who in a masterly survey has thrown an un- 
expected light on the structure and inter-relationships of 
a group which Haeckel has rendered famous. It should 
not be overlooked that Vosmaer (31) had previously ex- 
plained the structure of the Leucones. However erro- 


neous in detail, Haeckel’s views are confirmed in their | 


broad outlines, and it was with true insight that he pro- 
nounced the Calcarea to offer one of the most luminous ex- 
positions of the evolutional theory. In this single group 
the development in general of the canal system of the 
sponges is revealed from its starting-point in the simple 
Ascon to its almost completed stage in the Leucon, with a 
completeness that leaves little further to be hoped for, 
unless it be the requisite physiological explanation. 


Class MYXOSPONGL#. 
Order 1, HALISARCINA. 


Family 1. HALisarcip%, Lfd.—The flagellated chambers 
are syconate. Examples: Halisarca, Duj. (with branched 
chambers) ; Bajalus, Lfd. (with simple chambers). 

. ‘Family 2. OscaARELLID®, Lfd.—The flagellated chambers 
are eurypylous and rhagose. Example: Oscarella, Vosm. 


Order 2, CHONDROSINA. 


Family 1. CHonpRosi1p%.—With the characters of the 
order. Example: Chondrosia, O. S. 


Class SILICISPONGLZ. 


Sub-class I. HEXACTINELLIDA. 
Order 1. {LYSSACINA. 


Family 1. EuPLeEcTELLID&%.—The spicules of the dermal 
membrane are “daggers” (Fig.15 a). Examples: Euplec- 
tella, Owen; Holascus, E. Sch.; Habrodictyum, W. T. 

Family 2. AscoNEMATID®.—The dermal spicules are 
“pinnuli” (Fig. 15 6, c). Examples: Asconema, S. Kent; 
Sympagella, O. S.; Caulopheus, Schulze. 

Family 3. HyALONEMATID&.—The dermal spicules are 
airy and amphidisks (Fig.15 d). Example: Hyalonema, 

ray. 

Family 4. {RosseL1p.—The dermal spicules are gomphi, 
stauri (Fig. 15 f), and oxeas. Examples: Rossella, Crtr. ; 

; ha, Gray; Aulochona, E. Sch. 

_ Family 5. *REcEPTACULID, Hinde.—The distal ray of 
the dermal spicules is expanded horizontally into a pdly- 
-gonal plate. Example: “Receptaculites, Defr. 


, Order 2. (DICTYONINA. 
Sub-order 1. UNCINITARIA. 
Uncinate spicules are present. 


Tribe a. CLAVULARIA. 
_ Clavule (Fig. 16 c) are present. 
Family 1. FArrerp#.—Characters those of 
ample: Farrea, Bwk. 
ae Tribe 6. SCOPULARIA, 

_ The dermal spicules are scopulariw (Fig. 16 6). 
Family 1. tEuretrp*.—Branched anastomosing tubes, 

blet-shaped, with lateral outlets. Examples: Lurete, 
1; Periphragella, Marshall; Lefroyella, Schulze. 
mily 2. }MELLITTONID”%.—Tubular or goblet-shaped, 
| honeycomb-like walls. Example : 


ily 3. }CHONELASMATID&.-+Flat or beaker-shaped ; 
funnel-shaped canals perforating the wall perpen- 
ly and etd laterally on each side. Example: 
ma, Schu 


| 
| 


-— 


the tribe. 


Aphrocallistes, | 
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Family 4, }VoLvULINtip&.—Tubular, goblet-shaped, or 
massive; crooked canals more or less irregular in their 
course. Examples: Volvulina, Schulze; Fieldingia, S. Kent. 
| Family 5. ScLEROTHAMNID«:.—Arborescent body; per- 
forated at the ends and sides by round narrow radiating 
canals, Example: Sclerothamnus, Marshall. 


Sub-order 2. INERMTA. 

Dictyonina without uncinati, clavule, or scopularie. 

Family 1, {My rustp2.—Depressed cup-shaped ; a com- 
plex folding of the wall produces lateral excurrent tubes. 
Example: Myliusia, Gray. 

Family 2. TDACTYLOCALYCID#.—Goblet-shaped or pate- 
riform with a thick wall consisting of numerous parallel 
| anastomosing tubes, of uniform breadth, which terminate 
at the same level within and without. Examples: Dactylo- 
calyx, Gray ; Scleroplegma, O.S.; Margaritella, O. 8. 

Family 3. ?tEURYPLEGMATID&2.—Goblet-shaped or re- 
sembling ear-shaped saucers; the wall deeply folded longi- 
tudinally so as to produce a number of dichotomously 
| branched canals or covered-in grooves. Example: Eury- 
plegma, Schulze. 

‘amily 4. tAuLocystrpa#.—Of massive rounded form, 
with an axial cavity; wall consisting of a system of ob- 
scurely radiating anastomosing tubes and intervening inter- 
canals; both inter-canals and the external terminations of 
the tubes are covered by a thin membrane, which is per- 
forated by slit-like openings over the lumina of the tubes, 
and thus assumes asieve-like character. Examples: Aulo- 
cystis, Schulze; Cystispongia, Roemer. 

This arrangement of the Hexactinellida is taken from the 
latest work on the subject, Schulze’s Preliminary Report on 
the “Challenger” Hexactinellida. The reference of fossil forms 
to the families here instituted is rendered difficult by the 
disappearance of the requisite “ guiding” spicules in the pro- 
cess of mineralization. A revision of the fossil families to 
bring them into harmony with the recent has certainly been 
| rendered necessary, but this is too large a task to undertake 
in this place. 


Sub-class II. DEMOSPONGL®. 
Tribe a. MONAXONIDA. 
Order 1. MONAXONA. 


Family 1. TeEtHyrip2.—Skeleton consisting of radiately 
arranged strongyloxeas (except in the genus Chondrilla, 
which is without megascleres) and large spherasters. The 
ectosome is a thick fibrous cortex. Example: Tethya, Lmk.; 
Chondrilla, O. 8. 

Family 2. PoLyMAstrpa.—Skeleton consisting of styles 
radiately arranged and cortical tylostyles. The oscules in 
many cases open at the ends of long papille. Examples: 
Polymastia, Bwk.; Thecaphora, O. S.; Trichostemma, Sars. 

Family 3. SuBERITID#.—Skeleton consisting of strongy- 
late or tylotate styles, arranged to form a felt. The flesh 
spicules when present are usually microrabds or spirasters. 
Examples: Suberites, Nardo; Cliona, Grant; Poterion, Schle- 

el. 
: Family 4. DrsmMActponripm.—The flesh spicules are 
cymbas. Examples: Esperella, Vosm.; Desmacidon, Bwk.; 
' Cladorhiza, Sars. 

Family 5. fHALICHONDRID#&.—The flesh spicules when 
present are never cymbas. Examples; Halichondria, F1.; 
Reniera, O. S.; Chalina, Bwk.; *Pharetrospongia, Soll. 

Family 6, Ecryontp&.—The skeleton consists of fibres 
echinated by projecting spicules. Examples: Plocamia, 
O. S.; Eetyon, Gray ; Clathria, O. 8. 

Family 7. tSpONGILLID&.—Halichondride which are re- 
produced both sexually and by statoblasts. Habitat fresh- 
water. Examples: Spongi/la, Lmk. ; Ephydatia, Lmk.; Par- 
mula, Crtr.; Potamolepis, Marshall. 

The foregoing classification is purely provisional; the © 
group requires a complete revision. 


Order 2. CERATOSA. 


Family 1. DARWINELLID#&.—Canal system of the eury- 
pylous Rhagon type. Flagellated chambers, pouch-shaped, 
large; the surrounding collenchyme not granular. Horny 
fibres with a thick core. Examples: Darwinella, Fritz 
Miller; Aplysilla, F. E. S.; Ianthella, Gray. ~ 1 

Family 2, SPONGELID.—Canal system as in the Dar- 
winellide, but the flagellated chambers more or less spheri- 
cal. Horny fibres with a thin core, and usually containing 

foreign enclosures. Examples: Velinea, Vosm.; Spongelia, 
Nardo; Psammoclema, Marshall; Psammopemma, Marshall. 
Family 3. SponGrp#.—Canal system aphodal. Chambers" 


es without statoblasts are excluded from 


1 Freshwater spon, 
‘a for distribution amongst allied marine 


this family, and le 
_ genera, 
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small and spherical; surrounding collenchyme granular. 
Fibres with a thin core. Examples: Euspongia, Bronn ; 
Coscinoderma, Crtr.; Phyllospongia, Ehlers. 
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| occasionally fail, but there is never any difficulty in identi- 


Family 4. APLYsINID#.—Canal system diplodal; collen- | 


chyme surrounding the flagellated chambers densely granu- 
lar. Fibres with a thick core. Examples: Luffaria, Duch. 
and Mich.; Verongia, Bwk.; Aplysina, Nardo. 

The species of sponge in common use are three: Luspon- 
gia officinalis (Linn.), the fine Turkey or Levant sponge; E. 
zimocca (O. S), the hard Zimocea sponge; and Hippospongia 
equina (O.S.), the horse sponge or common bath sponge. 
The genus Euspongia is distinguished by the regular de- 
velopment of the skeletal network throughout the body, 
its narrow meshes, scarcely or not at all visible to the naked 
eye, and the regular radiate arrangement of its chief fibres. 
Hippospongia is distinguished by the thinness of its fibres 
and the labyrinthie character of the choanosome beneath 
the skin. As a consequence its chief fibres have no regular 
radiate arrangement. The species of Euspongia are dis- 
tinguished as follows. In EZ. officinalis the chief fibres are 
of different thicknesses, irregularly swollen at intervals, 
without exception cored by sand grains; in Z. zimocca they 
are thinner, more regular, and almost free from sand. In 
E. officinalis, again, the uniting fibres are soft, thin, and 
elastic; whilst in FE. zimocca they are denser and thicker, 
to which difference the latter sponge owes its characteristic 
hardness. Finally, the skeleton of £. officinalis is of a lighter 
color than that of 2. zimocca. The common bath sponge 


(Hippospongia equina) has almost always a thick cake-like | 


form ; but its specific characters are not yet further defined. 


Tribe 6, TETRACTINELLIDA, , 
Order 1. CHORISTIDA. 
Sub-order 1. SIGMATOPHORA. 


The microsclere is a sigmaspire. 

Family 1. Ter1Lt1p#.—The characteristic megasclere is 
a protriene. Canal system in the lower forms eurypylous, 
in the higher aphodal. The ectosome in the simpler forms 
is a dermal membrane, in the higher a highly differentiated 
cortex. Examples: Tetilla,O.S.; Craniella, O. 8S. (Fig. 21 h, 1). 

Family 2. SAmM1Ip&.—The characteristic megasclere is an 
amphitriene. Example: Samus, Gray. 


Sub-order 2. ASTEROPHORA. 


The microsclere is an aster. 

Group 1, SPrRASTROSA.—A spiraster is usually present. 

Family 1. THENEIDm®, Carter.—The flesh spicule is a 
spiraster. Canal system eurypylous. Ectosome not differ- 
entiated to form a cortex. Examples: Thenea, Gray (Fig. 
21a, f); Pecillastra (Normania), Bwk. 

Family 2. }PACHASTRELLID®,—Canal system eurypylous 
in the lower, aphodal in the higher forms. Examples: Pla- 
kortis, F. E. 8.; Dercitus, Gray. 

Group 2. EUASTROSA.—Spirasters are absent. 

Family 1. }STELLETTID®.—Canal system aphodal, but 
approaching the eurypylous in the lower forms. The 
cortex chiefly consists of collenchyme in the lower forms; 
in the higher it is highly differentiated. Examples: Stel- 
letta, O. S. (Fig. 11); Ancorina, O. S.; Myriastra, Soll. 

Family 2. TeTHyip#.—Although this family has been 

_placed in the Monazxonida, this seems to be its more natural 
position. 

Group 3. STERRASTROSA.—A sterraster is present, usually 
in addition to a simple aster. 

Family 1. +Gropin1tp#.—The megascleres are partly 
trieenes. Canal system always aphodal. Cortex highly 
differentiated. Examples: Geodia, Luk. (Fig. 21); Pachy- 
eae Bwk. (Fig. 21 ¢) ; Cydonium, Miller (Fig. 10); Erylus, 

ray. 

Family 2. PLAcospoNGIDE.—The megasclere is a tylo- 
style. Trisenes are absent. Example: Placospongia, Gray. 


Sub-order 3. MICROSCLEROPHORA. 


Microscleres only are present. 

Family 1. PLakinip™®, Schulze.—Canal system very 
simple, belonging to eurypylous Rhagon type. Character- 
mae spicules candelabra, Examples: Plakina, F. E. 8. (Fig. 

Family 2. Corrrcrp,—Canal system aphodal or diplodal. 
Mesoderm a collenchyme crowded with oval granular cells; 
the spicules either candelabra, amphitrienes, or trienes, 
Sestraiad dispersed in it. Example: Corticium, O.S. (Figs. 

? w! 4 

Family 3. Taromprpa.—Canal system diplodal. Spic- 
ules trichotrienes. Example: Thrombus, Soll. 

The Pachastrellide or the Corticide are probably the fami- 
lies from which the Tetracladine Lithistids have been de- 
rived. In the Tetillide the characteristic microsclere may 


fying the sponge in this case, as the trienes are of a very 
characteristic form: the arms of the protriwnes are slender, 
simple, and directed very much forwards, making a very 
large angle with the shaft. Microscleres, having the form 
of little globules, are sometimes present with the sigma- 


spires. 
Order 2. LITHISTIDA, 0.8. 
Sub-order 1. TETRACLADINA, Zittel. 
The desmas are modified calthrops spicules. 
Family 1. TeETRACLADID&.—With the characters of the 
sub-order. Examples: Theonella, Gray (Fig. 21 k); Disco- 
dermia, Bocage ; *Siphonia, Parkinson. 


Sub-order 2. RHABDOCREPIDA., 


The desmas are of various forms, produced by the growth 
of silica over a uniaxial spicule. 

Family 1. MEGAMORINID&.—The desmas are compara- 
tively large. Trizenes, usually dichotrignes, help to sup- 
port the ectosome. Microscleres usually spirasters. Ex- 
amples: Corallistes, O. S.; *Hyalotragos, Zittel ; Lyidium, O. 
S.; *Dorydermia, Zittel. 

Family 2. MIcROMORINID&Z.—The desmas are compara- 
tively small. Triznes and microscleres are both absent. 
Examples: Azorica, Crtr.; *Verruclina, Zittel. 


Sub-order 3. ANOMOCLADINA., 


Desmas with a massive nucleated centrum, from which a 
variable number of arms (28) extend radiately (see Fig. 12 
f). Examples: Vetulina, O.S.; *Astylospongia, Roemer. 


Reproduction and Embryology. 

Fresh individuals arise by asexual gemmation, both 
external and internal, by fission, and by true sexual re- 
production, 

Fission is probably one of the processes by which 
compound sponges are produced from 


simple individuals. Artificial fission has Pa ste 
been practiced with success in the cultiva- cation. 


tion of commercial sponges for the market. 

External gemmation has been observed in Thenec, 
Tethya, Polymastia, and Oscarella. A mass of in- 
different sponge-cells accumulates at some point be- 
neath the skin, bulges out, drops off, and gives rise to 
a new individual. Internal gemmation, which results 
in the formation of a statoblast, is only known to oc- 
cur in the freshwater Npongill/de. The statoblasts 
consist of a mass of yolk-bearing mesoderm cells, in- 
vested by a capsule, which in Lphydatia fluviatilis is 
composed of an inner cuticle of spongin separated 
from a similar outer layer by an intermediate zone of 
amphidisks and interspersed protoplasmic cells. On 
one side of the capsule is a hilum which leads into the 
interior. 


Their development has recently been studied by Gétte, 
with results that comfirm the conclusions of Carter (3) and 
Lieberkiihn (13), The process commences with an aceumu- 
lation of amceboid cells within the mesoderm to form a 
globular cluster; yolk granules develop within them espe- 
cially in those that lie nearer the centre. The external 
cells give rise to the investing capsules; some resemble 
sponginblasts and secrete the inner and outer horny cuticle; 
others give rise to tlhe amphidisks and interspersed cells of the 
middle layer. Under favorable conditions the interior cells 
creep out through the pore of the capsule, and form a 
spreading heap, which by subsequent differentiation gives 
rise to a young Spongilla. Since the freshwater sponges can 
only be regarded as modified descendants of ancient ma- 
rine species (probably of the family Halichondride), we may 
consider the internal gemmules, like the similar statoblasts 


As a secondary function they serve for the dispersal of the 
species; some are light enough to float down a stream, but 
not too far, so that there is no danger of their bei ‘ 
to sea; others, which are characterized by large, 
bers, are possibly distributed by the wind. } ¥ 
_ Both sexual elemenfs may be formed in 
dividual, e.g., Oscarella lobularis, Gran 
and many others; but even in hermaph 
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or other element usually oceurs to excess in different | ova occur congregated in groups within the mesoderm, 

id individuals, so that some are predomi- thus presenting an early form of ovary. The sperma- 

pre: nantly male and others predominantly fe-| tozoa, which also develop from wandering amoeboid 

duction. male. Polejaeff found only one such male | cells, are minute bodies with an oval or pear-shaped 

furm to 100 female forms in Grantia| head anda long vibratile tail (Fig. 24%). Each amoe- 

raphanus. In other sponges—Reniera fertilis, Euspon- | boid ceil produces a large number of spermatozoa, 

which occur in spherical clusters or sperm-balls. The 

_heads of the spermatozoa, as in the a are pro- 

duced from the nucleus of the mother-cell, the tails 
» | from the surrounding protoplasm. 


The development in detail is upon two plans. In Grantia 
| raphanus (15) the nucleus of the mother-cell divides into 
| two (Fig. 24 b); one of the resulting daughter nuclei un- 
|dergoes no further change, but with a small quantity of 
peripheral protoplasm forms a “ cover-cell” to the other or 
primitive sperm nucleus and its associated protoplasm. 
The sperm nucleus repeatedly divides, without involving 
the surrounding protoplasm (Fig. 24 ¢-f). The resulting 
a nuclei at length cease to exhibit a nucleolus, and become 

- : - | directly transformed into the heads of spermatozoa; the 
Fic. 24.—Spermatozoa, a-h, Development of spermatozoa in | tails are appropriated by each head from the common pro- 
Sycandra raphanus, highly magnified; h, mature spermatozoa.| toplasmic residue. The mother-cell in this case under- 
After Polejaeff (x 792). j, A sperm ball in Oscarella lobularis | goes no increase in volume as development proceeds, and it 
(x 500); , an isolated mature spermatozoon. After Schulze |i; not enclosed within an “ endothelial” layer. In the 
(X 800). second and apparently more usual case (20) no “ cover-cell ” 


: oa ae riba G “ | is formed, but the mother-cell divides and subdivides, pro- 
gia officinalis—the sexes are distinct. The ova develop | toplasm as well as nuclei, till a vast number of minute cells 


from archeeocytes or wandering amoeboid cells, which in- | results; the nucleus of each becomes the head of a sper- 
crease in size and acquire a store of reserve nourish-' matozoon and the protoplasm its tail. In this ease the 
sperm-ball does increase in bulk; it 
grows as it develops, and the cavity 
containing it becomes lined by epithe- 
lium, or so-called “ endothelium ” (Fig. 
24 j). No doubt (15) the development 
of the epithelium stands in direct phy- 
siological connection with the growth 
of the sperm-ball. 

Obscure as are the details of this 
subject, sufficient is 
known to enable us to Embryology. 
make out two chief 
types of development. One, com- 
mon amongst the caleareous sponges, 
and possibly occurring in a single 
genus (Gummina) of the Micromas- 
tictora, is characterized by what is 
known as the ‘ amphiblastula’’ 
stage; the other, widely spread 
amongst the Micromastictora (Re- 
niera, Desmacidon, Euspongia, 
NSpongelia, Aplysilla, Oscarella), is 
characterized by a ‘‘planula”’ 
stage. 

The first has been most thoroughly 
investigated in Grantia raphanus by 
Schulze (20). The ovum by repeated 
segmentation gives rise to a hollow vesi- 
cle, the wall of which is formed by a 
single layer of cells—blastosphere (Fig. 


blastosphere now become differentiated 
from the rest; they remain rounded 
in form, comparatively large, and be- 
come filled with granules (stored nutri- 
ment), while the others, rapidly mul- 
tiplying by division, become small, 
clear, columnar, and flagellated. By 
further change the embryo becomes 
egg-shaped; the granular cells, now 
increased in number to thirty-two, 
form the broader end, and the nume- 
rous small flagellated cells the smaller 
(sycand irate yrs: end. Of the granular “pe silent are 
PG. 25.—Development of a calcareous spon candra raphanus). a, ovum ; b, ¢, ov arranged in an equatorial girdle adjoin- 
d, :¢, lateral view ; d, blastosphere; ¢, amphiblastula; ; 
Dietadiaeee? the invagination of the flagellated cells of the am hiblastula .g, ing the flagellate cells. A blastosphere 


im HR —h, lateral view; j, thus differentiated into two halves 
n neem png at ee SEAR PREM  e - composed of different cells is known 


pa as an amphiblastula. The amphiblas- 


25 d). Eight cells at one pole of the 


ment in the form of yolk granules; at first they ex- 
ibit lively amoeboid movements but later pass into a 
stage. The cavity of the mesoderm within 
they are = ep becomes — by a . “ of 
um, which may not appear, however, till a la 
Ea : Wapoagt officinalis the 


of segmentation. In 


ff 


tula (Fig. 25 e) now perforates the maternal tissue, and 
is borne along an excurrent canal to the oscule, where it is 
discharged to the exterior and swims about in a whirling 


lively dance, It then assumes a more spherical form, a- 


change premonitory of the next most remarkable phase 
of its career. In this the flagellated layer becomes flat- 
tened, depressed, and finally invaginated within the hem- 
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isphere of granular cells, to the inner face of which it | 


applies itself, thus entirely obliterating the cleavage 
cavity, but by the same process originating another (the 
invagination cavity) at its expense (Fig. 25 f). The two- 
layered sac thus produced is a paragastrula ; its outer layer, 
known as the epiblast, gives rise to the ectoderm, the inner 
layer or hypoblast to the endoderm. The paragastrula 
next becomes somewhat beehive-shaped, and the mouth of 
the paragastric cavity is diminished in size by an ingrowth 
of the granular cells around its margin. The larva now 
settles mouth downwards on some fixed object, and ex- 
changes a free for a fixed and stationary existence (Fig.25 9). 
The granular cells completely obliterate the original mouth, 
and grow along their outer edge over the surface of attach- 
ment in irregular pseudopodial processes, which secure the 
young sponge firmly to its seat (Fig. 25h). The granular 
cells now become almost transparent, owing to the exhaus- 


Fic, 26.—Development of a Demospongia(Plakina monolopha). a, planula (the central 
art should be shaded). b, Section through side of mee gee flagellated as Ji, their 
agella; col, cenoblast. c, Attached gastrula Neo paragaster is formed by fission). d,Sec- 


tion across the foregoing. e, Young sponge ( 


as to produce incurrent and excurrent canals; the canal system 


ova (asegmented ovum lies between two of them) ; b/, blastospheres. After Schulze. 


tion of the yolk granules, and allow the hypoblast within 
to be readily seen; a layer of jelly-like material, the rudi- 
mentary mesoderm, is also to be discerned between the two 
layers. The spicules then become visible; slender oxeas 
appear first, and afterwards tri- and quadri-radiate spic- 
ules. The larva now elongates into a somewhat cylindrical 


form; the distal end flattens; and an oscule opens in its | 0 


midst. Pores open in the walls; the endodermal cells, 
which had temporarily lost their flagella, reacquire them, 
at the same time extending the characteristic collar. In 
this stage (Fig. 25 h, j) the young sponge corresponds to 


a true Ascon, no trace of radial tubes being visible; | 


but as they characterize the parent sponge they must 

arise later, and thus we have clear evidence through 

aee of the development of aSycon sponge from an 
scon. 

The three most striking features in the history of this 
larva are, first, the amphiblastula stage; next the invagina- 
tion of the flagellate cells within the granular, instead of 
invagination in the reverse order; and third the attach- 
ment of the larva by the oral instead of the aboral surface. 


hagon). f, Part of asection through 
grown sponge ; the attached basal layeris the hypomere ; the spongomere is folded so 
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Should Schulze be correct in deriving the sponges from the 
Cwlentera, it is probable that the reversal of the Ceelenterate 
history as exemplified in the last two events will furnish 
an explanation of the remarkable divergencies which dis- 
tinguish the two phyla. The history of the second or 
planula type has been thoroughly worked out by Schulze 
(20) in a little inerusting Tetractinellid sponge (Plakina 
monolopha, Schulze). The ovum by regular segmentation 
produces a blastosphere, the blastomeres of which increase 
in number by further subdivision till they become converted 
into hyaline cylindrical flagellated cells (Fig. 26 f). Thus 
a blastosphere is produced consisting wholly of similar 
flagellated cells. It becomes egg-shaped, and, hitherto 
colorless, assumes a rose-red tint, which is deepest over the 
smaller end. The larva (now a planula, Fig. 26 a, by the 
filling in of the central cavity) escapes from the parent and 
swims about broad end foremost. In this stage thin sections 
show that the cleavage cavity is obliter- 
ated, its place being occupied by a mass of 
granular gelatinous material containing 
nuclei (Fig. 26 b.). In from one to three 
days after hatching the larva becomes 
attached. It then spreads out into a con- 
vex mass, and a cavity is produced within 
it by the splitting of the central jelly 
(Fig. 26, c,d; compare Eucope and others 
amongst the Ce@lenterates). This cavity 
becomes lined by short cylindrical cells 
(endoderm), while the flagellated cells of 
the exterior lose their flagella and become 
converted into pinnacocytes (ectoderm). 
The gelatinous material left between the 
two layers now formed acquires the char- 
acters of true collenchyme and thus be- 
comes the mesoderm. The endoderm 
then sends off into the mesoderm, as buds, 
rounded chambers, which communicate 
with the paragastric cavity by a wide 
mouth and with the exterior by small 
pores (Fig. 26e). An oscule is formed 
later, and the sponge enters upon the Rha- 
gon phase. Subsequent foldings of the 
sponge-wall give rise to a very simple 
canal system (Fig. 26 f). In addition to 
these two well-ascertained modes of de- 
velopment others have been described 
which at present appear aberrant... In 
Oscarella lobularis, O. S. (27), a curious 
series of early developmental changes re- 
sults in the formation of an irregular 
paragastrula, the walls of which become 
folded {while still within the parent 
sponge) in a complex fashion, so as to pro- 
duce a form in which the incurrent and 
excurrent canals appear to be already 
sketched out before the flagellated cham - 
bers are differentiated off. In Spongilla 
Gotte describes the ectoderm as becoming 
entirely lost on the attachment of the 
larva, so that the future sponge proceeds 
from the endoderm alone, As Spongilla, 
however, is a freshwater form, anomalies 
in its development (which remind us of 
those in the development of the fresh- 
water Hydra) might almost be expected. 


Probably in no other single group is 
the doctrine of pea enunciated 
by Lankester more te lingly illustrated 
| than in the sponges. The independent de- 

_ velopment of similar types of canal system 
‘in different groups, sometimes within the 
limits of asingle family, isa remarkable fact. In the fol- 
‘lowing table the sign x shows independent evolution 
f similar types of canal system in different groups : 


fully 
is eurypylous ; 0v, 


Homo- 


Class Calcared ....++++ 
|Order Halisarcina.... 


i Sycon. 
late 
oe 


Order Ceratosd.c..c0. 


Sub-order JMicro- 
sclerophora..... ons per 
Order Choristida....6| s+ qua 


Family Tetillidz...... 


SPONGES. 


In the gross anatomy of the canal system similar 
homoplasy obtains ; thus, to cite one case amongst 
many, a peculiar type of canal system characteristic 
of og (Lithistid) oceurs also in Hmploca (Hex- 
actinellid), Schmidtia (Monaxonid), and other appar- 
ently unrelated genera. The development of a cortex 
has likewise taken place independently, but on parallel 
lines, in the Syconide, Leuconide, Monaxona, Tetil- 
lider, and Stellettidee. Calcareous and silicious spicules 
have evidently an independent history, and yet all the 
chief forms of the former are repeated in the latter. 
Quite as remarkable is the similarity of the indepen- 
dently evolved horny spicules of Darwinella aurea to 
the quadri- and sex-radiate silicious spicules. We 
have now sufficient knowledge of the morphology and 
evolution of the sponge to furnish the physic 
data for an explanation of the skeleton, at least in its 
main outlines. The obvious conclusion from this is that 
variation does not depend upon accident, but on the 
operation of physical laws as mechanical in their action 
here as in the mineral world. Another important 
consequence follows : if homoplasy—i.e., the indepen- 
dent evolution of similar structures—is of such certain 
and quite common occurrence in the case of the sponges, 
it is also to be looked for in other groups, and poly- 

hylitie origin, so far from being improbable, is as 
ikely an occurrence as monophylitic origin. 


Physiology and Etiology. 


Under the head of ‘‘ physiology ’’ we have almost a 
oe blank. At present we do not even know 
ology. what cells of the sponge are primarily con- 
cerned in the ingestion of food. If a living 

sponge, such as Spongilla, be fed with carmine for a 

few minutes, then immersed in dilute osmic acid, and 

examined in thin sections, its flagellated chambers are 
found to be all marked out as red circular patches, and 

a closer investigation shows that the choanocytes, and 

they alone, have ingested the carmine. In this way 

we confirm the earlier observations of Carter made by 
teasing carmine-fed sponges. This might be thought 
to decide the question ; but, though it effectually dis- 
poses of Polejaeff’s argument that the choanocytes do 
not ingest nutriment because mechanical disadvantages 
(conceived a prior’) make it impossible, it has not 
proved a final solution. Von Lendenfeld, by feeding 
sponges such as Aplysilla with carmine for a longer 
interval—a quarter of an hour—finds that ameeboid 
cells crowd about the sides and particularly the floor 
of the subdermal cavities, and are soon loaded with 
carmine granules ; after a time they wander away to 
the flagellated chambers and there cast out into the 
ex-current canals the carmine they have absorbed, 
parently in an altered state. On the other hand, 

e choanocytes, though they at first absorb the car- 
mine, soon thrust it out, apparently in an unaltered 
state. Hence Von Lendenfeld concludes that it is the 

epithelium of the subdermal cavities which is charged 
with the function of ingestion, and that the amceboid 

cells subsequently digest and distribute it, and finally 
cast out the worthless residues. ‘There may be much 
truth in this view, but it requires to be supported by 

further evidence. (1) Sufficient proof is not adduced 
to show that the carmine granules expelled from the 
~ amoeboid cells are really more decomposed than those 
- rejected by the choanocytes. (2) There is at present 
no proof that carmine is a food, or that if it is sponges 
will readily feed upon it. In either case one would 
expect the amceboid cells to play the part which they 
perform in other organisms and to remove as soon as 
ble useless or irritant matter from the surface 
h itencumbers ; at the same time the choanocytes, 
t having found the food to their liking, would natu- 
ally eject it. (3) If the choanocytes do not ingest 
ood, how does the Ascon feed, since in this sponge all 

pinnacocytes are external? It is, however, a very 
ble fact that, as the organization of a sponge 
es in complexity, the choanocytal layers become 


ist with 
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reduced in volume relative to the whole bulk of the 
individual; and it is quite possible that as histological 
differentiation proceeds it may be accompanied by 
physiological differentiation which relieves the choano- 
cytes to some extent of the ingestive part of their 
labors. 

The origin of the sponges is to be sought for among 
| the choanoflagellate /nfusoriu ; and Saville 
Kent has described a colonial form of’ this 
| group which is suggestively similar to a 
/sponge. Its differences, however, are as marked as 
its resemblances, and have been sufficiently pointed 
out by Schulze (23). Kent has called this form Pro- 
terospongia, a name already made use of, and fortu- 
neta: as the organism is not in any sense a true 
sponge; the present writer proposes, therefore, to call 
it Savillia, in honor of its discoverer. It consists of 
choanoflagellate Jnfusoria (see PROTOZOA, vol. xix. p. 
882, Fig. XXI., 15), half projecting from and half 
/embedded in a structureless jelly or blastema, within 
|which other cells of an amoeboid character and repro- 
ductive function are immersed. Professor Haddon 
| arrives at the generalization that conjugation amongst 
| the Protozoa always takes pee between individuals 
of the same order: flagellate cells conjugate with 
flagellate, amceboid with amceboid, but never with 
flagellate ; while in true sexual reproduction the con- 
jugation occurs between two individual cells in dif- 
ferent stages of their life cycle : a flagellate cell conju- 
gates with a resting amoeboid cell. Now Savillia 
would appear to be extremely near such a true sexual 
process, since the simultaneous coexistence of cells in 
two different stages of life and within easy reach of 
each other—a necessary preliminary, one would think, 
| to the union—has already been brought about. That 
coalescence between two different histological elements 
should result in products similarly histologieally differ- 
entiated (compare amphiblastula stage of Calcarea) 
has in it a certain fitness, which, however, has stil] to 
be explained. The mode by which an organism like 
Savillia might become transformed into an Ascon ean- 
not be suggestively outlined with any satisfactory results 
till our knowledge of the embryology of sponges is 
more advanced. The minute characters of the flagel- 
late cells of the amphiblastula and other sponge larvee 
are still a subject for research. They often possess a 
neck or collum; but the existence of a frill or collar 
is disputed. Kent asserts that it is present in several 
embryos which he figures; and Barrois makes the 
same assertion in respect to the larva of Oscarella, and 
illustrates his description with a figure. On the other 
hand, Schulze and Marshall both deny its existence, 
and the former attributes Kent’s observations to error. 
One constant character they do possess: they are pro- 
vided with flagella at some stage of their existence, 
but never with cilia. Ciliated cells, indeed, are un- 
known amongst the sponges, and, when pinnacocytes 
exceptionally acquire vibratile filaments, as in Osca- 
rella and other sponges, these are invariably flagella, 
never cilia. An Ascon stage having been reached at 
some point in the history of the sponges, the Sycon 
tubes and Rhagon chambers would arise from it by the 
active proliferation of choanocytes about regularly 
distributed centres, possibly as a result of generous 
feeding. _Vosmaer recognized as the physiological 
cause of Sycon an extension of the choanocytal layer. 
Polejaeff, relying on Von Lendenfeld’s experiments, 
which seem to prove that it is the pinnacocytes and 
not the choanocytes which are concerned in the inges- 
tion of nutriment, argues that, as in Sycon the pinna- 
cocytal layer is increased relatively to the choanoeytal, 
we have in this a true explanation of the transition. 
The existence of Homoderma, Lid., however, shows 
that in the first stage there was not a replacement of 
choanocytes by pinnacocytes, but that this was a sec- 
ondary change, following the development of radial 
tubes, and charafory cannot be relied upon to explain 
them. The radial tubes having been formed bya pro- 
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liferation of choanocytal cells, the reduction of those 
lining the paragastric cavity to pinnacocytes would 
follow in consequence of the poisonous character of 
the water delivered from the radial tubes to the central 
cavity, since this water not only parts with its dissolved 
oxygen to the choanoeytes it first encounters, but re- 


ceives from them in exchange urea, carbonic acid, and | 


frecal residues. The development of subdermal cavities 
is explicable on Von Lendenfeld’s hypothesis. 


Distribution. 


Our knowledge of this subject is at present but frag- 
mentary; we await fuller information in 


a a the remaining reports on the sponges ob- 
Py ‘ 1) i / 
space; tained by the ‘‘ Challenger.’’ The sponges 


are widely distributed through existing 
seas, and freshwater forms are found in the rivers an 
lakes of all continents except Australia, and in numer- 
ous islands, including New Zealand. Many genera 
seo several species are cosmopolitan, and so are most 
orders. 


As instances of the same species occurring in widely re- 
mote localities we take the following from Polejaetff: Sycon 
articum is found at the Bermudas and in the Philippine 
Islands, as also are Leuconia multiformis and Leucilla uter ; 
Sycon raphanus occurs at Tristan da Cunha and the Philip- 
pines; Heteropegma nodus-gordii and Leuconia dura at the 
Bermudas and Torres Straits. We do not know, however, 
whether these species are isolated in their distribution or 
connected by intermediate localities. Of the Calcarea about 
eighty-one species have been obtained from the Atlantic, 
twenty-two from the Pacific, and twenty-two from the In- 
dian Ocean ; but these numbers no doubt depend largely on 
the extent to which the several oceans have been investi- 
gated, for the largest number of species has been found in the 
ocean nearest home. 
brought home by the “ Challenger” were obtained at sev- 
enteen Atlantic stations, twenty-seven Pacific, and nineteen 
in the South Seas. In the last the number of species was 
greatest, in the Atlantic least. They flourish best on a 
bottom of diatomaceous mud. The Calearea and Ceratosa 
are most abundant in shallow water and down to 40 fathoms, 
but they descend to from 400 to 450 fathoms. The Hewxacti- 
nellida are most numerous over continental depths, é.e., 100 
to 200 fathoms ; but they extend downwards to over 2500 
fathoms and upwards into shallow water (10 to 20 fathoms). 
The Lithistida are not such deep-water forms as the Hexacti- 
nellida, being most numerous from 10 to 150 fathoms. Only 
one or two species have been dredged from depths greater 
than 400 fathoms, and none from 1000 fathoms. The Cho- 
ristida range from shallow water to abyssal depths. A 
characteristic deep-sea Choristid genus is Thenea, Gray (= 
Wyville Thompsonia, Wright; Dorvillia, Kent). This is most 
frequently dredged from depths of from 1000 to 2000 fath- 
oms; but it extends to 2700 fathoms on the one hand and 
to 100 on the other. 


Until about 1876 one of the chief obstacles to the 
interpretation of fossil sponges arose from 
a singular mineral replacement which most 
of them have undergone, leading to the substitution 
of calcite for the silica of which their skeletons were 
originally composed. This change was demonstrated 
by Zittel (85) and Sollas (24), and, though it was at 
first pronounced impossible, owing to objections 
founded on the chemical nature of silica, it has since 
become generally recognized. These observers also 
showed that the fossil sponges do not belong to extinct 
types, but are assignable to existing orders. Zittel in 
addition subjected large collections to a careful analysis 
and Aseonled them into order with remarkable suc- 
cess. Since then several paleontologists have worked 
at the subject,—Pécta, je and Hinde (7), 
who has published a Catalogue—which is much more 
than a catalogue—of the sponges preserved in the 
British Museum. The result of their labors is in 
general terms as follows: Fossil sponges are chiefly 
such as from the coarseness or consistency of their 
skeletons would be capable of preservation in a miner- 
alized state. Thus the majority are Hexactinellida, 
chiefly Dictyonina ; Tetractinellida, chiefly Lithistida ; 
and Calcarea, chiefly Leuconaria. Monaxonid sponges 


in time. 


Schulze states that the Hexactinellida | 
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rarely occur; the most ancient is Climacospongia, 
Hinde, found in Silurian rocks. A very common 
Halichondroid sponge of this group (Pharetrospongia 
strahani, Soll) occurs in the Cambridge greensand ; 
it owes its preservation to the collection of its small 
oxeate spicules into dense fibres. The Choristida, 
though not so common as the Lithistids are com- 
moner than the Monaxonids, particularly in Mesozoic 
Strata. 


The distribution of fossil sponges in the stratified systems 
may be summarized as follows: CALCAREA.—Homocela, 
none. Heterocela, a Syconid, in the Jurassic system. Nu- 
merous Leuconaria from the Devonian upwards, Myxo- 
SPONGIZ.—None; not fitted for preservation. HEXAcTI- 
NELLIDA.—Lyssacina, from the Lower Cambrian upwards. 
Dictyonina, commencing in the Silurian; most numerous 
in the Mesozoic group; still existing. MONAXONIDA.— 
Monaxona, from the Silurian upwards. Ceratosa, none; few 
are fitted for preservation. TETRACTINELLIDA.—C horistida, 
from the Carboniferous upwards; most numerous in the 
Cretaceous system. Lithistida, from the Silurian upwards ; 
most numerous in the Mesozoic group. In ancient times 
the Hexactinellids and Lithistids seem not to have been 
so comparatively uncommon in shallow water as they are 
at the present day. Thus, in the Lower Jurassie strata 
of the southwest of England we find Dictyonine Hexacti- 
nellids, Lithistids, and Leuconarian Calearea associated 
together in a shelly breccia and in company with littoral 
shells, such as Patella and Trochus. Several Paleozoic 
Hexactinellids actually occur in a fine-grained sandstone. 
Of the Chalk, which is the great mine of fossil sponges, 
we must speak with caution, owing to the insufficient evi- 
dence as to the depth at which it was deposited. 

As shown by Proterospongia, the phylum of the sponges 
was in existence in very early Cambrian times, and prob- 
ably much earlier. Before the end of the Silurian period 
its main branches had spread themselves out, and, devel- 
oping fresh shoots since then, they have extended to the 
present day. Of the offshoots none of higher value than : 
families are known to have become extinct, and of these } 
decayed branches there are very few. The existence in 
modern seas of the Asconide, which must surely have 
branched off very near the base of the stem, is another 
curious instance of the persistence of simple types, which 
would thus appear not to be so vastly worse off in the 
struggle for existence than their more highly organized 
descendants. 
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Commerce. 


When the living matter is removed from a Ceratose | 
sponge a network of elastic horny fibres, the skeleton | 
of the animal, remains behind. This is the sponge 
of commerce. Of such sponges the softest, finest in 
texture, and most valued is the Turkey or Levant 
sponge, Huspongia officinalis, Lin. The other two 
varieties are the /Hippospongia equina, O. Schmidt, 
and the Zimocea sponge, Euspongia zimocea, O. 8., | 
which is not so soft as the others (see p. 440 above). 
All three species are found at from 2 to 100 
fathoms along the whole Mediterranean 
coast, including its bays, gulfs, and islands, 
except the western half of its northern shores as far 
as Venice, and the Balearic Isles, Corsica, Sardinia, 
and Sicily. Bath sponges occur around the shores 
of the Bahamas, and less abundantly on the north 
coast of Cuba. They are of several kinds, one not 
distinguishable from the fine Levant sponge; others, 
the ‘‘vellow’’ and ‘‘hardhead’’ varieties, resemble 
the Zimocea sponge; and of horse sponges there ap- 
pear to be several varieties, such as the ‘‘lamb’s-wool ”’ 
and the “velvet” sponge (Hippospongia gossypina 
and H. meandriformis). The dns bath sponge occurs 
on the shores of Australia (Torres Straits, the west. 
coast, and Port Phillip on the south coast). A sponge 
eminently adapted for bathing purposes ( Coseinoderma 
lanuginosum, Crtr. ; EHuspongia mathewsii, Lfd.) but 
not a brought into the market, occurs about the 
South Caroline Islands, where it is actually in use, 
and at Port Phillip in Australia. The fine bath sponge | 
oceurs in the North Pacific, South Atlantic, and | 
Indian Oceans, so that its distribution is world-wide. 

The methods employed to get sponges from the 

bottom of the sea, where they grow at- 

Fishing. tached to rocks, stones, and other objects, 
depend on the depths from which they 

are to be brought. In comparatively shallow water. 
‘they may be loosened and hooked up by a harpoon ; 
at greater depths, down to 30 or 40 fathoms, they 
are dived for; and at depths of from 50 to 100 fath- 
coms they are dredged with a net. The method of 
ning was the earliest practiced, and is still car- 

ried on in probably its most primitive form by the 
‘Dalmatian fishermen. Small boats are used, manned 
by a single harpooner with a boy to steer ; when, how- | 
ever, the expedition is to extend overnight the crew 
is doubled. The harpoon is a five-pronged fork with 
a long wooden handle, and if this 1s not long enough | 
nother harpoon is lashed on to it. The Greek fishers 
ise a ete boat furnished with two or three smaller. 
ones from which the actual harpooning is carried on ; | 

2 crew numbers seven or ahi One of the chief 
iculties is to see the bottom distinctly through a_ 
bled surface. The Dalmatian fishers throw a 
nooth stone dipped in oil a yard or so in front of the 
; the stone scatters drops of oil as it flies and so_ 
2s a smooth track for the ‘‘ lookout.’’ The Greeks 
a zine-plate cylinder about 4 feet long and 1| 
wide, closed at the lower end by a plate of glass, 

is immersed below the surface of the sea; on 

x through ‘this the bottom may be clearly seen 


Distribu- 
tion. 


| drawn up. 


‘the diver returns empty-handed to the boat. 
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paratus than a slab of stone to serve as a sinker and 
a cord to communicate with the surface, is still prac- 
ticed in the Mediterranean. The diver carries a net 
around his neck to hold the sponges. On reaching 
the bottom he hastily snatches up whatever sponge he 
sees. After staying down as long as he is able—an 
interval which varies from two to at the most three 
minutes—he tugs violently at the cord and is rapidly 
On entering the boat from depths of 25 
fathoms he quickly recovers from the effects of his 


/plunge after a few powerful respirations ; but after 


working at depths of 30 to 40 fathoms or more, he 
reaches the surface in a swooning state. At the be- 
ginning of the season blood usually flows from the 
mouth and nose after a descent ; this is regarded as a 
symptom of good condition ; should it be wanting the 
diver will scarcely venture a second plunge for the 
rest of the season. The work is severe, and frequently 
iving 
is usually carried on in the summer months ; in winter 
it is too cold, at all events without a diving-dress. The 
ordinary diver’s dress with pumping apparatus is 
largely used by the Greeks. The diving is carried on 
from a ship manned by eight or nine men, including 
one, or rarely two, divers. Ata depth of from 10 to 
15 fathoms the diver can remain under for an hour, 
at greater depths up to 20 fathoms only a few minutes ; 
the consequences of a longer stay are palsy of the 
lower extremities, stricture, and other complaints. 
Dredging is chiefly carried on along the west coast of 
Asia Minor, principally in winter after the autumn 
storms have torn up the seaweeds covering the bottom. 
The mouth of the dredge is 6 yards wide and | yard 
high; the net is made of camel’s-hair cords of the 
thickness of a finger, with meshes 4 inches square. It 
is drawn along the bottom by a tow-line attached to 
- bowsprit of a sailing vessel, or hauled in from the 
shore. 

Prompted by a suggestion made by Oscar Schmidt, 
that sponges might be artificially propa- 
gated from cuttings, the Italian Govern- 
ment supplied funds for experiments to de- 
termine the feasibility of cultivating sponges as an 
industrial pursuit. A station was established on the 
island of Lesina, off the Dalmatian coast, and experi- 
ments were carried on there for six years (1867-72) 
under the superintendence of Von Buecich. The re- 
sults were on the whole successful, but all expectations 
of creating a new source of income for the sponge- 
fishers of Dalmatia were defeated by the hostility of 
the fishers themselves. 

The details of the methods of sponge-farming as 
practiced by Von Buccich are nar as follows: The 
selected specimens, which should be obtained in as 
uninjured a state as possible, are placed on a board 
moistened with sea water, and cut with a knife or fine 
saw into pieces about 1 inch square, care being taken 
to preserve the outer skin as intact as possible. The 
operation is best performed in winter, as exposure to 
the air is then far less fatal than in summer. The 
sponge cuttings are then trepanned and skewered on 
bamboo rods; the rods, each bearing three cuttings 
are secured in an upright position between two paralle 
boards, which are hod sunk to the bottom of the sea 
and weighted with stones. In choosing a spot for the 
sponge-farm the mouths of rivers and proximity to 
submarine springs must be avoided ; mud in this case, 
as in that of reef-building corals, is fatal. A favorable 
situation is a sheltered bay with a rocky bottom over- 
grown with green seaweed and freshened by gentle 
waves and currents. So favored, the cuttings grow to 
a sponge two or three times their original size in one 
year, and at the end of five to seven years are pen 
enough for the market. Similar experiments, wit 
similar results, have more recently been carried on in 


Cultiva- 
tion, 


This plan is also adopted in the 
tuhamas, where harpooning, carried on after the 
ak system, gives employment to over 5000 men 


. 


Florida. The chief drawback to successful sponge- 
farming would appear to be the long interval which 


e primitive method of diving with no other ap- the cultivator has to wait for his first crop. 
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After the sponge has been taken from the sea, it is 
exposed to the air till signs of decomposition 
set in, and then without delay either beaten 
with a thick stick or trodden by the feet in 
a stream of flowing water till the skin and other soft 
tissues are completely removed. If this process is 
ostponed for only a few hours after the sponge has 
been ex posed a whole day to the air, it is almost im possi- 
ble to completely purify it. After cleaning it is hung 
up in the air to dry, and then with others finally 
pressed into bales. If not completely dried before pack- 
ing the sponges ‘‘ heat ,”’ orange yellow spots appear- 
ing on the parts attacked. The only remedy for this 
is to unpack the bale and remove the affected sponges. 
The orange-colored spots produced by this ** pest,’’ or 
“cholera ’’ as the Levant fishermen term it, must not 
be confounded with the brownish-red color which many 
sponges naturally possess, especially near their base. 
he sponges on reaching the wholesale houses are cut | 
to a symmetrical shape and further cleaned. The! 


Preparation 
for market. 


SPONSOR. The presence of some suitable spon- | 
sor or sponsors to give the answers required and under- | 
take the vows involved would seem to be almost 
essential to the right administration of the sacrament 
of baptism, in the case of infants at least. In this 
aspect, however, as in many others, the early history 
of the development of the rite of baptism remains 
obscure. The Greek word for the person undertaking 
this function is avddoyoc, to which the Latin susceptor is 
equivalent. The word ‘‘sponsor’’ in this ecclesiastical 
sense occurs for the first time, but incidentally only, and 
as if it were already long familiar, in Tertullian’s 
treatise De Baptismo (ec. 18), where, arguing that in 
certain circumstances baptism may conveniently be 
postponed, especially in the case of little children, he 
asks: ‘‘For why is it necessary that the sponsors 
likewise should be thrust into danger, who both 
themselves by reason of mortality may fail to fulfil 
their promises, and may also be disappointed by the 
development of an evil disposition [in those for whom 
they become sponsors] ?’’ There is nothing to make 
it unlikely that the sponsors here alluded to may have 
been in many cases the actual parents, and even in the 
5th century it was not felt to be inappropriate that 
they should be so ; Augustine, indeed, in one passage 
appears to speak of it as a matter of course that 
parents should bring their children and answer for them 
** tanquam fidejussores’’ (/pist. . . . ad Bonif., 98). 
The comparatively early appearance, however, of such 
names as compatres, commatres, propatres, promatres, 
patrini, matrine is of itself sufficient evidence, not only 
that the sponsorial relationship had come to be re- 
garded as a very close one, but also that it was not 
usually assumed by the natural parents. How very 
close it was held to be is shown by the Justinianian 
prohibition of marriage between godparents and god- 
children. On the other hand, the anciently allowable 
practice of parents becoming sponsors for their own 
children seems to have lingered until the 9th century, 
when it was at last formally prohibited by the council | 
of Mainz (813). Foralong time there was no fixed 
rule as to the necessary or allowable number of spon- 
sors, and sometimes the number actually assumed was 
large. By the council of Trent, however, it was 
decreed that one only, or at most two, these not bein 
of the same sex, should be permitted. The rubric of 
the Church of England according to which ‘there 
shall be for every male child to be baptized two god- 
fathers and one godmother, and for every female one 
godfather and two godmothers,’”’ is not older than 
1561; in the Catechism the child is taught to say that 
he received his name from his ‘‘ godfathers and god- 


SPONSOR—SPONTINI. 


light-colored sponges often seen in chemists’ shops 
have been bleached by chemical means which impair 
| their durability. Sponges are sold by weight ; sand is 
used as an ‘‘adulteration.”’ 

It is difficult to obtain recent statisties as to the ex- 
tent of the sponge trade; the following table gives a 
summary of the sponges sold in Trieste, the great 
European sponge market, in the year 1871: 


| > > For Home Con- 
/ For Export. | sumption. 
|Description of Sponge. | pA 
| r ;.| Mean {a Mean 
Take in | price per Yio in price per 
. a pound, — ‘| pound. 
Horse sponge............... | £60,000 6s, £4400 | 6s. 
'Zimocea sponge........... | 20,000 6s. 550 | 6s. 
|Fine Levant sponge.....; 20,000 14s. 950 | 148, 
|Fine Dalmation sponge| 2,000 8s. | “ } Bat 
(Ww. J. 8.) 


churches reverted to what they believed to be the more 
primitive rule, that in ordinary circumstances this 
function should be undertaken by a child’s proper 
parents. All churches, it may be added, of course de- 
mand of sponsors that they be in full communion. In 
the Church of Rome priests, monks, and nuns are dis- 
qualified from being sponsors, either *‘ because it 
might involve their entanglement in worldly affairs,”’ 
or more probably because every relationship of father- 
hood or motherhood is felt to be in their case inap- 
propriate. 

SPONTIN I, Gasparo Luret Pacrrico (1774- 
1851), dramatic composer, was born at Majolati 
(Ancona) in Italy, 14th November, 1774, and edu- 
cated at the Conservatorio de’ Turchini at Naples 
under Sala, Tritto, and Salieri. After producing some 
successful operas at Rome, Florence, Naples, and 
Palermo, he settled in 1803 at Paris. His reception in 
the French capital was anything but flattering. His 
first comic opera, Julie, proved a failure; his second, 
La Petite Maison, was hissed. Undaunted by these 
misfortunes, he abandoned the light and somewhat 
frivolous style of his earlier works, and in Milton, a 
one-act opera produced in 1804, achieved a real success. 
Spontini henceforth aimed at a very high ideal, and 
during the remainder of his life strove so earnestly to 
reach it that he frequently remodelled his passages 
five or six times before permitting them to be performed 
in public, and wearied his singers by introducing new 
improvements at every rehearsal. His first master- 
piece was La Vestale, completed in 1805, but kept 
from the stage through the opposition of a jealous 
clique until 15th December, 1807, when it was pro- 
duced at the Académie, and at once took rank with 
the finest works of its class. The composer’s second 
en Ferdinand Cortez, was received with equal en- 
thusiasm in 1809; but his third, Olympia, was much 
less warmly welcomed in 1819. 

Spontini had been appointed in 1810 director of the 
Italian opera; but his quarrelsome and ping dis- 
position led to his summary dismissal in 1812, and, 
though reinstated in 1814, he voluntarily resigned his 
post soon afterwards. He was in fact very ill fitted to 
act as director ; yet on 28th May, 1820, five months 
after the failure of Olympia, he settled in Berlin by 
invitation of Frederick William III., commissioned to 
superintend all music performed at the Prussian court 
and compose two new grand operas, or three smaller 
ones, every three years. But he began by at once em- 
broiling himself with the intendant, Count  Briihl. 
Spontini’s life at Berlin may be asa 
ceaseless struggle for precedence, under ci 


mothers.’’ At the Reformation the Lutheran churches | which rendered its attainment impossible in 


retained godfathers and godmothers, but the Reformed | in which he desired it. 


Yet h 


ces 
e did good Pa aera 
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did it well. 
Olympia—the last two entirely remodelled—were pro- 
duced with great success in 1821. A new opera, 
Nourmahal, founded on Moore’s Lalla Rookh, was 
performed in 1822, and another entitled Alcidor, in 
1825; and in 1826 Spontini began the composition of 
Agnes von Hohenstaufen, awork planned on a grander 
scale than any of his former efforts. : 
performed in 1827, and the complete work in three acts 
raced the marriage of Prince William in 1829. 

hough the German critics abused it bitterly, Agnes 


The first act was | 


von Hohenstaufen is undoubtedly Spontini’s greatest | 


work. In breadth of conception and grandeur of 
style it exceeds both Die Vestalin and Ferdinand 
Cortez, and its details are worked out with untiring 


conscientiousness ; yet Spontini was utterly dissatisfied | 


with it, and at once set to work upon an entire re- 
vision, which on its representation in 1837 was in 
many parts scarcely recognizable by those who had 
heard the opera in its original form. 

This was his last great work. He several times 
began to rewrite his early opera, Milton, and contem- 
plated the treatment of many new subjects, such as 
Sappho, La Colere d’ Achille, and other classical 
myths, but with no definite result. He had never 
been popular in Berlin; and he has been accused of 
endeavoring to prevent the performance of Huryan- 
the, Oberon, Die Hochzeit des Camacho, Jessonda, 
Robert the Devil, and other works of genius, through 
sheer envy of the laurels won by their composers. But 
the critics and reviewers of the period were so closely 
leagued together against him that it is difficult to know 
what to believe. After the death of Frederick William 
ILL. in 1840, Spontini’s conduct became so violent and 
imperious that in 1842 Frederick William IV. dis- 
missed him, with power to retain his titles and live 
wherever he pleased in the enjoyment of his full salary. 
He elected to settle once more in Paris, after a short 
visit to Italy; but beyond conducting occasional per- 
formances of some of his own works he made but few 
attempts to keep his name before the public. In 1847 
he revisited Berlin and was invited by the king to 
conduct some performances during the winter. In 

1848 he became deaf. In 1850 he retired to his birth- 

lace, Majolati, and died there on 14th January, 1851, 
; Death ing all he possessed to the poor of his native 
town. 

SPOONBILL. The bird now so called was form- 
erly known in England as the Shovelard or Shovelar, 
while that which used to bear the name of Spoon- 
bill, often amplified into Spoon-billed Duck, is the 
_ SHOVELER (see vol. xxi. p. 882) of modern days—the 


stated (/oc. cit.), about 200 years ago, when the subject 
of the present notice—the Platulea leucorodia of Lin- 
better known than now, since it evidently was, from 
ancient documents, the constant concomitant of Herons, 
and with them the law attempted to protect it.!| Mr. 
Harting (Zoologist, 1886, 
ease from the  Fear-Book * of 14 Hen. VIII. (1523), 
wherein the then bishop of London (Cuthbert Tunstall 
maintained an action of trespass against the tenant 0 


made their nests on the trees therein growing, 
has also printed (Zoologist, 1877, pp. 425 et seq.) 
2 old document showing that ‘‘Shovelars’’ bred in 


rtain woods in west Sussex in 1570. 


in his Account of Birds found in Norfolk ( Works, ed. 
ger’. 


Nothing shows better the futility of the old statutes for the 
stion of birds than the fact that in 1534 the taking of the 
rs of Herons, Spoonbills (Shovelars), Cranes, Bitterns, and Bus- 

was visited by a heavy penalty, while there was none for 
x the parent birds in the breeding-season. All of the 

named, ex the Heron, have passed away, while 
strong reason to think that some at least might have sur- 
iad the principle of the Leyitical law (Deut. xxii. 6) been 


‘ eens of names having been effected, as already 


- neeus as well as of recent writers—was doubtless far 
pp. 81 et seq.) has cited a 
e at Fulham for taking Herons and “‘ Shovelars’”’ | 


Nearly one 
dred years later (circa 1662) Sir Thomas Browne, | 


| 
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Die Vestalin, Ferdinand Cortez, and | Wilkin, iv. pp. 315, 316), stated of the ‘‘ Platea or 


Shouelard’’ that it formerly ‘‘ built in the Hernerie at 
Claxton and Reedham, now at Trimley in Suffolk.”’ 
This last is the latest known proof of the breeding of 
the species in England; but more recent evidence to 
that effect may be hoped for from other sources. That 
the Spoonbill was in the fullest sense of the word a 
‘‘native’’ of England is thus incontestably shown; 
but for many years past it has only been a more or 
less regular visitant, ough not seldom in considerable 
numbers, which would doubtless, if allowed, once more 
make their home there; but its conspicuous appear- 
ance renders it an easy mark for the greedy gunner 
and the contemptible collector. What may have been 
the case formerly is not known, except that, according 
to Belon, it nested in his time (1555) in the borders of 
Brittany and Poitou; but as regards northwestern 
Kurope it seems of late years to have bred only in 
Holland, and there it has been deprived by drainage 
of its favorite resorts, one after the other, so that it 
must shortly become merely a stranger, except in Spain 
or the basin of the Danube and other parts of south- 
eastern Kurope. 


The Spoonbill ranges over the greater part of middle and 
southern Asia,? and breeds abundantly in India, as well as 
on some of the islands in the Red Sea, and seems to be resi- 
dent throughout Northern Africa. In Southern Africa its 
place is taken by an allied species with red legs, P. cristata 
or tenuirostris, which also goes to Madagascar. Australia 
has two other species, P. regia or melanorhynchus, with black 
bill and feet, and P. flavipes, in which those parts are yellow. 
The very beautiful and wholly different P. ajaja is the 
Roseate Spoonbill of America, and is the only one found on 
that continent, the tropical or juxta-tropical parts of which 
it. inhabits. The rich pink, deepening in some parts into 
crimson, of nearly all its plumage, together with the yel- 
lowish green of its bare head and its lake-colored legs, suf- 
ficiently marks this bird; but all the other species are 
almost wholly clothed in pure white, though the English 
has, when adult, a fine buff pectoral band, and the spoon- 
shaped expanse of its bill is yellow, contrasting with the 
black of the compressed and basal portion. Its legs are also 
black. In the breeding season, a pendent tuft of white 
plumes further ornaments the head of both sexes, but is 
longest in the male. The young of the year have the 
primary quills dark-colored. 


The Spoonbills form a natural group, Plataleide, 
allied, as before stated (Isis, vol. xii. p. 642), to the 
Ibididee, and somewhat more distinctly to the Storks 
(see STORK),—all belonging to the Pelargomorphe of 
Prof. Huxley. They breed in societies, not only of 
their own kind, but in company with Herons, either 
on trees or in reed-beds, making large nests in which are 
commonly laid four eggs,—white, speckled, streaked, 
or blotched, but never very closely, with light red. 
Such breeding-stations have been several times de- 
scribed, and among the more recent accounts of one of 
them are those of Messrs. Sclater and W. A. Forbes 
(Ibis, 1877, p. 412), and Mr. Seebohm (Zoologist, 
1880, p. 157), while a view of another has been at- 
tempted by Schlegel (Vog. Nederland, taf. xvii.). 
The latest systematic revision of the group is by Dr. 
Reichenow (Journ. fiir Ornithologie, 1877, pp: 156- 
159), but his views have not been wholly accepted in 


the present article. (A. N.) 
SPORADES, the islands ‘‘scattered’’ (as the name, 


from oreipe, ‘‘to sow,’’ imports) about the Greek 
Archipelago, are distinguished on the one hand from 
the Cyclades, which are grouped around Delos, and on 
the other from the islands attached, as it were, to the 
mainland of Europe and Asia. The distinction is not 
in either case a very definite one, and hence both an- 
cient and modern writers differ as to the list of the 
Sporades. Details of classification are given by Bur- 
sian (Griechenland, ii. 348 sq.). The Dorie Sporades 


2 Ornitholo; have been in doubt as to the recognition of two | 
cies from Japan described by Temminck and Schlegel under 

the names of P.major and P.minor. Lately it has been sugg' 

that the former is only the young of P. /eucoredia, and the latier 


the young of the Australian P. regia. 
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—Melus (Metos),' Pholegandrus, Sicinus, THERA, | 
Anaphe, Astypalzea, and Cos—were by some consid- 
ered a southern cluster of the Cyclades. In modern 
times the name Sporades is more especially applied to 
two groups—the Northern Sporades, which lie north- | 
east of Negropont (Kuboea), along with which they | 
constitute a nomarchy of the kingdom of Greece; and | 
the Southern Sporades, lying off the southwest of Asia 
Minor, and included in the Turkish vilayet of the | 
‘*Tslands of the White Sea.’? The Northern, which | 
have altogether an area of 180 square miles and a pop- 
ulation of 13,394 (1879), comprise Skiatho, Khilio- | 
dromi or Ikos, Skopelo, Pelagonisi, Giura, Pipari, and | 
Skiro (Scyros), with their adjacencies. The South- 
ern are as follows: Icaria, PArmos, Leros, Calymno, 
Astypalea (Stampalia) Cos (Stanko), Nisyros, Tilos or | 
Episcopi, Sime, Khalki, Roopes, Crere, and a mul- 
titude of lesser isles. 

SPORTS, Tre Book oF, or more properly the DEo- 
LARATION OF Sports, was issued by James L. in 1617 
on the recommendation of Thomas Morton, bishop 
of Chester, for use in Lancashire, where the king on 
his return from Scotland found a conflict on the sub- 
ject of Sunday amusements between the Puritans and 
the gentry, many of whom were Roman Catholics. 
Permission was given for dancing, archery, leaping, 
beara! and other harmless recreations, and of ‘‘ hav- | 
ing of May games, Whitsun ales, and morris dances. 
and the setting up of May-poles and other sports 
therewith used, so as the same may be had in due and 
convenient time without impediment or neglect of 
divine service, and that women shall have leave to. 
carry rushes to church for the decorating of it.’? On 
the other hand, ‘‘ bear and bull baiting, interludes, 
and (at all times in the meane sort of people by law 
prohibited ) bowling’’ were not to be permitted on 
Sunday (Wilkins, Concilia, iv. 483). In 1618 James 
transmitted orders to the clergy of the whole of Eng- 
land to read the declaration from the pulpit; but so 
strong was the opposition that he prudently withdrew 
his command (Wilson, in Kennet, ii. 709; Fuller, 
Church History, v. 452). In 1633 Charles I. not only 
directed the republication of his father’s declaration | 
(Rushworth, ii. 193) but insisted upon the reading of 
it by the clergy. Many of the clergy were punished 
for refusing to obey the injunction. With the fall of | 
Laud all attempt to enforce it necessarily came to an | 


end. 

SPOTSWOOD, or Srortswoop, JoHn (1565- 
1639), archbishop of St. Andrews, was the son of John 
Spotswood, minister of Calder and ‘‘superintendent”’ 
of: Lothian, and was born in 1565. He was educated 
at Glasgow, and succeeded his father in the parish of 
Calder when but eighteen years of age. In 1601 he 
attended Ludowick, duke of Lennox, as his chaplain, 
in an embassy to the court of France, and returned in 
the duke’s retinue through England. In 1603 he was 
nominated by the king to the see of Glasgow, but his 
consecration (in London) did not take place until Octo- 
ber, 1610. In 1615 he was iGeuatad as successor of 
Gladstanes to St. Andrews, and thus became primate 
and metropolitan of Scotland. In this capacity he 
presided in several assemblies of the Church of Scot- 
land. At that of Perth, in 1618, over which he pre- 
sided, he used his influence to obtain a reluctant assent 
to the Five Articles. He continued in high esteem 
with James VI. and Charles I., who was crowned by 
him in 1633 at Holyrood. In 1635 Spotswood was 
advanced to the chancellorship, but the increasing 
strength of the Covenanters compelled his resignation 
in 1638. He was deposed and excommunicated by the 
Glasgow assembly in that year; charges affecting his 
moral character were brought against him, but no 
attempt was made to substantiate these. He died in 
London on 26th December, 1639, and was buried in 
Westminster Abbey. 


1 The names of those Sporades which are treated under sepa- 
rate headings are printed in small capitals, 
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In 1620 he published Refutatio Libelli de Regimine Ecclesiz 
Scoticane—an answer to a tract of Calderwood, who replied 
in the Vindicie subjoined to his Altare Damascenum. The 
only other writing of Spotswood published during his life- 
time was the sermon he preached at the Perth assembly. 
His most considerable work appeared posthumously—The 
History of the Church and State of Scotland, beginwing the year 
of our Lord 203 and continued to the end of the reign of James 
VI. of ever blessed memory, London, 1655, fol. It displays 
considerable research and sagacity, and even when dealing 
with contemporary events gives a favorable impression, 
upon the whole, of the author’s candor and truth. An ap- 
pendix was afterwards added by Thomas Middleton. 

Spotswood left two sons,—Sir John Spotswoode of Dairsie 
in Fife, where the archbishop erected a church and bridge, 
which are still extant, and Sir Robert a lawyer cf great 
learning, who became president of the Court of Session, and 
was executed in 1646 for taking part in the expedition of 


| Montrose. 


SPOTTISWOODE, Wrtitam (1825-1883), mathe- 


/matician and physicist, was born in London 11th Jan- 


uary, 1825, His father, Andrew Spottiswoode, who 
was descended from an ancient Scottish family, repre- 
sented Colchester in parliament for some years, and 
in 1831 became junior partner in the firm of Eyre & 
Spottiswoode, printers. William was educated at 
Laleham, Eton, Harrow, and Balliol College, Oxford. 
His bent for science showed itself while he was still a 
schoolboy, and indeed his removal from Eton to Har- 
row is said to have been occasioned by an accidental 
explosion which occurred whilst he was performing an 
experiment for his own amusement. At Harrow he 
obtained in 1842 a Lyon scholarship, and at Oxford 
in 1845 a first-class in mathematics, in 1846 the junior 
and in 1847 the senior university mathematical schol- 


arship. In 1846 Spottiswoode left Oxford to take his 


father’s place in the business, in which he was engaged 
until his death. In 1847 he issued five pamphlets 
entitled Meditationes Analytice. This was his first 
publication of original mathematical work ; and from 
this time scarcely a year passed in which he did not 

ive to the world further mathematical researches. 
te 1856 Spottiswoode travelled in eastern Russia, and 
in 1860 in Croatia and Hungary; of the former expe- 
dition he has left an interesting record entitled A 
Tarantasse Journey through Eastern Russia in the 
Autumn of 1856 (London, 1857). In 1870 he was 
elected president of the London Mathematical Society. 
In 1871 he began to turn his attention to experimental 
physics, his earlier researches bearing upon the polar- 
ization of light and his later work upon the electrical 
discharge in rarefied gases. He wrote a popular trea- 
tise upon the former subject for the ** Nature’’ series 
(1874). In 1878 he was elected president of the Brit- 


ish Association, and in the same year president of the 


Royal Society, of which he had been a fellow since 
1853. He died of fever on 27th June, 1883, and was 


‘buried in Westminster Abbey. 


As a mathematician he occupied himself with many 
branches of his favorite science, more especially with higher 
algebra, including the theory of determinants, with the 
general caleulus of symbols, and with the application of 
analysis to geometry and mechanics. The following brief 
review of his mathematical work is quoted from the obitu- 
ary notice which appeared in the Proceedings of the Royal 
Society, (vol. xxxviii. p. 34): “The interesting series of 
communications on the contact of curves and surfaces which 
are contained in the Philosophical Transactions of 1862 and 
subsequent years would alone account for the high rank 
he obtained as a mathematician. . . . The mastery which 
he had obtained over the mathematical symbols was so 
complete that he never shrank from the use of expressions, 
however complicated—nay, the more complicated they were 
the more he seemed to revel in them—provided they did 
not sin against the ruling spirit of all his work—symmetry. 


Toamind imbued with the love of mathematical symmetry 


the study of determinants had naturally every 
In 1851 Mr. Spottiswoode published in the form of a 
phlet an account of some elementary theorems on th: 

ject. This having fallen out of print, permission 
by the editor of Crelle to reproduce it in the pa; 
journal. Mr. Spottiswoode granted the est 

took to revise his work. The subject h 
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so extensively developed in the interim that it proved ne- 
cessary not merely to revise it but entirely to rewrite the 
work, which became a memoir of 116 pages. To this, the 
first elementary treatise on determinants, much of the 
rapid development of the subject is due. The effect of the 
study on Mr. Spottiswoode’s own methods was most pro- 
nounced ;- there is scarcely a page of his mathematical 
writings that does not bristle with determinants.” The 
Royal Society's Catalogue of Scientific Papers (vols. i—viii.) 
shows a list of 49 papers by Spottiswoode, to which must be 
added about 66 more, the titles of which have not yet been 
printed in that catalogue. These were published princi- 
pally in the Philosophical Transactions, Proceedings of the 
Royal Society, Quarterly Journal of Mathematics, Proceedings of 


the London Mathematical Society, and Crelle, and one or two | 


in the Comptes Rendus of the Paris Academy. Another list 
of his papers, arranged according to the several journals in 
which they originally appeared, with short notes upon the 
less familiar memoirs, is given in Nature, vol. xxvii. p 599, 
SPRAIN. See Suraery, infra. 
SPRAT, a marine fish (Clupea sprattus), named 
* garvie”’ in Scotland, one of the smallest species of 


the genus Clupea or herrings, rarely exceeds 5 inches | 


in length, and occurs in large shoals on the Atlantic 
coasts of Europe. It is found also in the southern 
hemisphere, on the coasts of Tasmania and New Zea- 
land, where, however, it seems to be less abundant, 
since its presence at the antipodes has been discovered 


only recently, and it does not seem to be the object of | 


a regular fishery. Sprats are very often confounded 
with young herrings, which they much resemble, but 
can always be distinguished by the following characters: 
they do not possess any teeth on the palate (vomer), 
like herrings ; their gill-covers are smooth, without the 
radiating striz which are found in the shad and the 
pilchard; the anal fin consists of from seventeen to 
twenty rays, and the lateral line of forty-seven or forty- 
eight scales. The ventral fins are even with the origin 
the dorsal fin; and the spine consists of from forty- 
seven to forty-nine vertebrae. The sprat is one of the 
more important food-fishes on account of the immense 
numbers which are caught when the shoals approach 
the coasts. They are somewhat capricious, however, as 
regards the place and time of their appearance, the 
latter falling chiefly in the first half of winter. They 
are caught with the seine or with the bag-net in the 
tide-way. Large quantities are consumed fresh, but 
many are pickled or smoked, and others prepared like 
anchovies. Frequently the captures are so large that 
the fish can be used as manure only. 
_SPREMBERG, a small town of Prussia, in the 
province of Brandenburg, is situated about 75 miles to 
southeast of Berlin, partly on an island in the 
ar Spree and partly on the west bank. It carries 
on considerable manufactures of woollen cloth, and 
as greatly advanced in importance and population 
e the beginning of the 19th century. In_ 1885 its 
ulation numbered 11,011. The only building of 
is the chateau, built by a son of Elector John 
re about the end of the 16th century. 
RENGEL, Kurt (1766-1833), German botanist 
physician, was born on 3d August, 1766, at Bolde- 
Se Poitorsnia, His father, a clergyman, provided 
with a thorough education of wide scope ; and the 
at an early age distinguished himself as a linguist, 
tt only in Latin and Greek, but also in Arabic. He 
ured as an author at the age of fourteen, publish- 
small work called Anleitumg zur Botanik fiir 
immer in 1780. In 1784 he commenced in the 
ity of Halle to study theology and medicine, 
m relinquished the former. He graduated in 
ne in 1787. In 1789 he was appointed an ex- 
rdinary professor of medicine in his alma mater, 
n 1795 was promoted to an ordinary professorship. 
ed much of his time to medical work and to 
: s into the history of medicine; and he 
d several very valuable works in this depart- 
knowledge, and made himself well known as 
e ablest medical men in Germany. He held 
rank in medicine and in botany as an origi- 
Vou. XXIT.—1125 
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/nal investigator, and in both published works of great 
| value, besides numerous articles in scientific journals 
and in the proceedings of learned societies. His accom- 
plishments as’ a linguist probably, in part at least, 
determined him in the choice of the department to 
which he most fully devoted himself’, and in which he 
stood facile princeps. Among the more important of 
his many services to the science of botany was the part 
_he took in awakening and stimulating microscopic in- 
vestigation into the anatomy of the tissues of the 
higher plants, though detective microscopic appliances 
_rendered the conclusions arrived at by himself’ unreli- 
able. He also made many improvements in the details 
of both the Linnean and the ‘‘natural’’ systems of 
classification. His life passed quietly at Halle in the 
pursuit of the studies dear to him, and in the enjoy- 
ment of the honors bestowed upon him by over seventy 
learned societies, and also by monarchs. In 1828 
the death of a son, professor of surgery at Greifswald, 
_was felt by him very severely. He experienced several 
apoplectic seizures, and died in one on 15th March, 1833. 


Subjoined is a list of the more important of his works: 
Beitrige zur Geschichte d. Pulses, 1787; Galens Fieberlehre, 
1788; Apologie des Hippokrates, 1789; Versuch einer pragma- 
tischen Geschichte der Arzneikunde, 1792-99; Handbuch der 
Pathologie, 1795-97 ; Institutiones Medicx, 1809-16 (in 6 vols.) ; 
Geschichte der Medicin, completed in 1820; Antiquitatum 
| botanicarum specimen, 1798; Historia rei herbariz, 1807-8; 
Anleitung zur Kenntniss der Gewiéichse, 1802-4, and again 
1817-18; Geschichte der Botanik,1817-18; Von dem Bau und 
der Natur der Gewtichse, 1812; Flora Halensis, 1806-15 and in 
1832; Species umbelliferarum minus cognite, 1818; Neue Ent- 
deckung im ganzen Umfang der Pflanzenkunde, 1820-22. He 
edited an edition of Linneus’s Systema vegetabilium in 1824 
and of the Genera plantarum iu 1830. His short papers are 
too numerous to be quoted; a list of those in botany, from 
1798 onwards, will be found in the Royal Society’s Catalogue 
of Scientific Papers. 


SPRINGBOK. See ANTELOPE, vol. ii. p. 90. 

SPRINGFIELD, a city of the United States, cap- 
ital of Illinois and the county seat of Sangamon county, 
185 miles southwest of Chicago and 95 northeast of 
St. Louis, at the intersection of the main lines of the 
Chicago and Alton and the Wabash, St. Louis, and 
Pacifie Railways. 
89° 33” W. long., on a plateau 4 miles south of the 
Sangamon river. The State capitol (1868-1886) is 
constructed of Joliet marble in the form of a Greek 
cross, with porticos of granite; it is 385 feet long and 
296 wide, and has a central dome. surmounted by a 
lantern with a ball on the pinnacle (360 feet). Tt con- 
tains a general library, a law library, geological and 
agricultural museums, and a memorial hall of the Civil 

ar, as well as the usual Government offices. Other 
buildings of note are the United States executive man- 
sion, custom-house and _ post-office (1866-68), and the 
house formerly occupied by Lincoln. In Oak Ridge 
cemetery, adjacent to the city, is the Lincoln monu- 
ment (1874), beneath which that president was buried. 
The monument designed by Larkin G. Mead, consists 
of a granite obelisk, reaching a height of 984 feet from 
the centre of a spacious basement (1193 feet long and 
724 wide), which contains a catacomb and a memorial 
hall,—the latter a museum of Lincolniana. A bronze 
statute of Lincoln and four groups of figures in bronze, 
symbolizing the army and navy of the United States, 
are arranged round the foot of the obelisk. The town 
has a public library, two hospitals, two orphanages, 


and various other charitable institutions. Extensive 
deposits of bituminous coal occur in and near Spring- 
field, which is the seat of extensive iron-rolling mills, 
watch factories, railway machine shops, plough works, 
and woollen, paper, and flour mills. It is also the 
headquarters of six of the principal live-stock associa- 
tions of the country. The population was 4533 in 
1850, 9320 in 1860, 17,364 in 1870, 19,743 (1328 col- 
ored) in 1880, and in 1887 it was estimated at 25,000. 


Laid out in 1822, Springfield was selected as State capital 
in 1837, and was made a city in 1840. 


It is situated in 39° 48’ N. lat. and - 
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SPRINGFIELD, a city of the United States, the 
county seat of Hampden county, Massachusetts, on the 
east bank of Connecticut river, opposite West Spring- 


field, with which it is connected by road and railway | 


bridges. By rail itis 98 miles west by south of Bos- 
ton on the route to Albany, and it forms a very impor- 
tant railway junction. The western part of Springtield 
is built on low and level ground, the eastern on the 
ascent from the river valley. The streets are wide and 
well shaded with elm and maple. A United States 


arsenal (founded 1777) and armory (1794), employing | 


some 460 hands, is the largest in the republic. The 
Springfield breech-loading rifle of 45 calibre has been 
the regulation pattern in the United States army since 
1873. A pistol-factory, car-works, manufactories of 
cotton and silk goods, buttons, needles, envelopes, 
paper, watches, skates, and brass-work may be men- 
tioned among the industrial establishments. The city 
hall (1855), a Romanesque building with an audience- 
room capable of holding 2700 persons ; the city free 
library (1871), a Gothic building of brick, which con- 
tains 56,000 volumes and a museum; the granite 
court-house ; the Roman Catholic cathedral of St. 
Michael ; Christ Church, Episcopal; the Church of 
the Unity, a fine Gothic structure in brown stone ; 


the South Congregational church ; the office of the | 


Boston and Albany Railroad, a massive granite block ; 
and the high school are among the chief architectural 
features of the city. Races are held in Hampden 
Park by the river side. The population was 15,199 
in 1860, 26,703 in 1870, 33,340 in 1880 (775 colored), 
and 37,577 in 1885. 

Springfield was settled in 1636 by William Pynchon and 
emigrants from Roxbury,—the determination of the founder 
being to limit the “town” to forty or at most fifty fami- 
lies. The name was at first Agawam; but the present des- 
ignation was adopted in 1641 in memory of Springfield 
(Essex), Pynchon’s residence in his native country, Eng- 
land, to which he was obliged to return in 1652 to escape 
the clerical persecution called forth by his book on the 
Meritorious Price of Our Redemption. The town was burned 
by the Indians in 1675; and in 1787 the arsenal was at- 
tacked by Shays’s rebels. The opening of the Boston and 
Albany Railroad in 1839 was the beginning of rapid devel- 
opment, and the town was made a city in 1852, The man- 
ufacture of firearms carried on here during the Civil War, 
1861-65, gave the city a great impulse. 


SPRINGFIELD, a city of the United States, 
county seat of Greene county, Missouri, occupies a 
leas and healthy site on the Ozark Hills, 238 miles 

y rail southwest of St. Louis by the St. Louis and 
San Francisco Railroad, which here joins with the 
Kansas City, Fort Scott, and Gulf Railroad. Spring- 
field is the chief commercial centre of southwest Mis- 
souri, one of the great lead and: zine mining districts 
of the States. It contains a number of factories (cot- 
ton, wool, wagons, furniture, tobacco, etc.), and is 
the seat of a court-house and of Drury College (1873), 
which provides scientific and classical training and has 
a musical conservatory attached. 'The population was 
5555 in 1870, 6522 in 1880, and in 1886 was estimated 
at 18,000. 


Originally an Indian trading post and frontier village, 
Springfield was incorporated in 1830 and began to bea 
prosperous place at the close of the Civil War, during which 
% = several times changed hands and been the scene of 

ostilities. 


SPRINGFIELD, a city of the United States, 
county seat of Clark county, Ohio, lies at the conflu- 
ence of Mad river and Lagonda creek (sub-tributaries 
of the Ohio throngh the Miami), 84 miles northeast 
of Cincinnati. It has a large trade in the agricultural 
produce of the fertile and tel gwitere district in which 
it is pleasantly situated, and is the seat of a very large 
manufactory of agricultural. machinery, which turns 
out 75,000 reapers and mowers per annum, besides 
grain-drills, steam-engines, cider-mills, and a great 
variety of articles. In 1870 the population of the city 
was 12,652, in 1880 20,730 (township, 24,455), and 


SPRINGFIELD—SQUARING OF THE CIRCLE. 


33,484 in 1886. Among the public institutions are 
Wittenberg College (Lutheran), founded in 1845, and 
a small public library. 
SPRINGS. See GroLoay, vol. x. pp. 199, 269 
sqg., and MINERAL WATERS, vol. xvi. p, 490. 
SPRUCE. See Fir, vol. ix. p. 193. ‘ 
SPURZHEIM, Kaspar, phrenologist, was born at 
Longwich near Treves on 3lst December, 1776, and 
died at Boston, United States, on 10th November, 
1832. See PHRENOLOGY, vol. xvi. p. 858. 
SQUARING (or qusreae OF THE CIRCLE 
is the problem of finding a square equal in area to a 
given circle. Like all problems, it may be increased 


‘in difficulty by the imposition of restrictions; conse- 


quently under the designation there may be embraced 
quite a variety of geometrical problems. It has to be 
noted, however, that, when the ‘‘squaring”’ of the 
circle is especially spoken of, it is almost always 


tacitly assumed that the restrictions are those of the 


Euclidean geometry. 

Since the area of a circle equals that of the recti- 
lineal triangle whose base has the same length as the 
circumference and whose altitude equals the radius 
(Archimedes, Kixov uétpyore, prop. 1), it follows that, 
if a straight line could be drawn equal in length to the 
circumference, the required square could be found by 
an ordinary Euclidean construction ; also, it is evident 
that. conversely, if a square equal in area to the circle 
could be obtained, it would be possible to draw a 
straight line equal to the circumference. Rectification 
and quadrature of the circle have thus been, since the 
time of Archimedes at least, practically identical prob- 
lems. Again, since the circumferences of circles are 


proportional to their diameters—a proposition assumed 


to be true from the dawn almost of practical geometry 
—the rectification of the circle is seen to be transform- 
able into finding the ratio of the cireumference to the 
diameter. This correlative numerical problem and 
the two purely geometrical problems are inseparably 
feces historically. 
Probably the earliest value for the ratio was 3. It 
was so among the Jews (1 Kings, vii. 23), the Babylo- 
nians (Oppert, Journ. Asiutique, August, 1872, Oc- 
tober, 1874), the Chinese (Biot, Jowrn, Asiatique, 
June, 1841), and probably also the Greeks. Among — 
the ancient Egyptians, as would appear from a caleu- 
lation in the Rhind papyrus, the number ($)*,7¢, 
3.16... , was at one time in use.’ The first at- 
tempts to solve the purely geometrical problem appear 
to have been made by. the Greeks (Anaxagoras, ete.),?_ 
one of whom, Hippocrates,’ doubtless raised hopes 0: 
a solution by his quadrature of the so-called menisco7. 
As for Euclid, it is sufficient to recall the facts that the 
original author of prop. 8 of book iy. had strict proof of 
the ratio being <4, and the author of prop. 15 of ehege 
tio being >3, and to direct attention to the importanc 
of book x. on incommensurables and props. 2 and 16 
of book xii., viz, that ‘‘ circles are to one another as 
the squares on their diameters’? and that ‘‘in the 
reater of two concentric circles a regular 2n-gon can — 
ee inscribed which shall not meet the circumference of 
the less,’ however nearly equal the circles m : 
With Archimedes (287-212 B.c.) a notable adva 
was made, Taking the circumference as interm 
between the perimeters of the inscribed and the ci 
scribed regular n-gons, he showed that, the radius 
the circle being given and the perimeter of 
ticular circumscribed regular polygon 0 
perimeter of the circumscri regular 
double the number of sides could be caleulat 
the like was true of the inscribed polygons ; 
- i 


1 Kisenlohr, Fin math. Handbuch d, allen Aequp 
aay Leap, 1877; Rodet, Bull. dela Soc, Math, 

2 Hankel, Zur Gesch. d. Math. im Altherthum, ete, 
sic, 1874 ; Cantor, Vorlesungen iiber Gesch. d, J 
pennery) Mém. de la Soe., etc., d Bordeaux ; Allm: 


na. 
3 Tannery, Bull. des Sc. Math., [2], x. pp. 2 
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consequently a means was thus afforded of approxi- 
mating to the circumference of the circle. Asa matter 
of fact, he started with a semi-side AB of a circum- 
scribed regular hexagon meeting the circle in B (see 
Fig. 1), joined A and B with O the centre, bisected 
the <AOB by OD, so that BD became the semi-side 
of a circumscribed regular 12-gon ; then as AB: BO: 
OA:: 1:3: 2 he sought an approximation to 3 
and found that AB: BO > 153:265. Next he ap- 
plied his theorem’ BO-+OA: AB: : OB: BD to eal- 
culate BD ; from this in turn he 

calculated the semi-sides of the 

circumscribed regular 24-gon, 48- a 

gon, and 96-gon, and so finally es- 
tablished for the circumscribed 
regular 96-gon that perimeter: 
diameter < 34:1. In a quite Fig: 1 
analogous manner he fede for 

the inscribed regular 96-gon that perimeter : diameter 
> 3+¢: 1. The conclusion from these therefore was 
that the ratio of circumference to diameter is <3} and 
>33%. This is a most notable piece of work ; the 
immature condition of arithmetic at the time was the 
only real obstacle preventing the evaluation of the 
ratio to any degree of accuracy whatever.” 

No advance of any importance was made upon the 
achievement of Archimedes until after the revival of 
learning. His immediate successors may have used 
his method to attain a greater degree of accuracy, but 
there is very little evidence pointing in this direction. 
Ptolemy (fi. 127-151}, in the Great Syntaxis, gives 
3.141552 as the ratio ;* and the Hindus (ec. 500 A.p.), 
who were very probably indebted to the Greeks, used 
62832/20000, that is, the now familiar 3.1416. It was 
- not until the 15th century that attention in Europe 
began to be once more directed to the subject, and after 
_ the resuscitation a considerable length of time elapsed 
before any progress was made. The first advance in 
d accuracy was due to a certain Adrian, son of Anthony, 
-anative of Metz (1527), and father of the better-known 

Adrian Metius of Alkmaar. In refutation of Duchesne 
{Van der Eycke) he showed that the ratio was <374%y 
and > 3ys, and thence made the exceedingly lucky 
step of taking a mean between the two by the quite 
tanfustifiable process of halving the sum of the two 
numerators for a new numerator and halving the sum 
of the two denominators for a new denominator, thus 
arriving at the now well-known approximation 3744; or 
$44, which, being equal to 3.1415929. . ., is correct to 
‘sixth fractional place. The next to advance the 
culation was Viéte (De Viette, Vieta), the greatest 
thematician of his age. By finding the perimeter 
the inscribed and that of the circumscribed regular 
solygon of 393216 (7.e., 62") sides, he proved that the 
ratio was > 3.1415926535 and < 3.1415926537, so that 
its value became known (in 1579) correctly to 10 frac- 
onal places. The theorem for angle-bisection which 
Viéete used was not that of Archimedes, but that 
which would now appear in the form 1 - cos = 2 sin? 
With Viéte, by reason of the advance in arith- 
ie, the style of treatment becomes more strictly 
onometrical ; indeed, the Universales Inspectiones, 
in which the calculation oceurs, would now be called 

e and spherical trigonometry, and the accompany- 
ran ‘athematicus, a table of sines, tangents, and 
s.° Further, in comparing the labors of Archi- 
and Viéte, the effect of increased power of 
lical expression is very noticeable. Archimedes’s 


B [) 


: 


Ber. 


ern trignometrical notation, 1 + sec @: tan 9::1: tan 4¢. 

ry, “Sur la mesure du cercle d’Archiméde,” in Mém.... 

fh, iv. pp. 313-339 ; Menge, Des Archimedes Kreismessung, 
4. 


Morgan, in Penny Cyclop., xix. p. 186. 
n, Ary 6 ete — isi, trans. by Rodet, Paris, 


process of unending cycles of arithmetical operations 
could at best have been expressed in his time by a 
‘‘rule’’ in words; in the 16th century it could be con- 
densed into a ‘‘formula.’’ Accordingly we find in 
Vidte a formula for the ratio of diameter to cireumfer- 
ence, viz., the interminate product’— 
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From this point onwards, therefore, no knowledge 
whatever of geometry was necessary in any one who 
aspired to determine the ratio to any required degree 
of accuracy : the mere arithmetician’s art and length 
| of days were the only requisites. Thus in connection 
with the subject a genus of workers became possible 
who may be styled ‘* z-computers,’’—a name which, 
if it connotes anything uncomplimentary, does so be- 
cause of the almost entirely fruitless character of their 
labors. Passing-over Adriaan van Roomen (Adrianus 
Romanus) of Louvain, who published the value of the 
ratio correct to 15 places in his J/dea Mathematica 
1593),° we come to the notable computer Ludolph van 
Jeulen (d. 1610), a native of Germany, long resident 
in Holland. His book, Van den Circkel (Delf, 1596), 
gave the ratio correct to 20 places, but he continued 
his calculations as long as he lived, and his best result 
was published on his tombstone in St. Peter’s church, 
Leyden. ‘The inscription, which is not known to be 
now in existence,’ is in part as follows : 


Views 


.*. . Qui in vita sua multo labore circumferentiae cir- 


culi proximam rationem ad diametrum inyenit sequen- 
tem— 
quando diameter est 1 
tum cireuli circumferentia plus est 
nis: 314159265358979323846264338327950288 
4 100000000000000000000000000000000000 


et minus 
tam 314159265358979323846264338327950289 
4 100000000000000000000000000000000000 . . . 


This gives the ratio correct to 35 places. Van Ceu- 
len’s process was essentially identical with that of 
Viéte. Its numerous root extractions amply justify 
a stronger expression than ‘‘ multo labore,’’ especially 
in an epitaph. In Germany the ‘‘ Ludolphische 
Zahl’’ is still a common name for the ratio." 

Up to this point the credit of most that had been 
done may be set down to Archimedes. A new de- 

arture, however, was made by Willebrord Snell of 
Layee in his Cyclometria published in 1621. His 
achievement was a closely approximate geometrical 
solution of the problem of rectification (see Fig. 2). 


Fie. 2. 


ACB being a semicircle whose centre is O, and AC 
the are to be rectified, he produced AB to D, making 
BD equal to the radius, joined DC, and produced it to 
meet the tangent at A in E; and then his assertion 
(not established by him) was that AE was nearly 
equal to the are AC; the error being in defect. For 
the purposes of the calculator a solution erring in ex- 
cess was also required, and this Snell gave by slightly 
varying the former construction. Instead of produc- 
ing AB (see Fig. 3) so that BD was equal to rv, he pro- 


7 Kliigel, Math. Worterb., ii. PP. 606, 607. 
§ Kistner, Gesch. d. Math., i., Gottingen, 1796-1800. 
» But see Les Délices de Leide, Leyden, 1712; or De Haan, Mess, 


‘ath., iii. pp. 24-26, 
oh Gor cobeane and lengthy details regarding the quadrature of 


the circle in the Low Coantrien, see De Haan, “ Bouwstoffen voor | 


de geschiedenis, ete.,” in Versl. en Mededeel. derK, Akad. van We- 
tensch., ix., X., Xi., xii, Amsterdam; also his“ Notice sur quelques 
nadrateurs, ete.,” in di 
is., Vii. pp. 99-144. 
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duced it only so far that when the extremity D’ was 
joined with C, the part of D’C outside the circle was 


Fig. 3. 


equal to 7; in other words, by a non-Euclidean con- | 


struction he trisected the angle AOC, for it is readily 
seen that since FD’ = FO = OC, the angle FOB = 
4A0C.! This couplet of constructions is as important 
from the calculator’s point of view as it is interesting 
geometrically. To compare it on 
this score with the fundamental 
roposition of Archimedes, the 
atter must be put into a form 
similar to Snell’s. AMC being an 
arc of a circle (see Fig. 4) whose 
centre is O, AC its chord, and 
HK the tangent drawn at the nie 
middle point of the are and bounded 
by OA, OC produced, then, ac- 
cording to Modameded AMO < HK but > AC. In 
modern trigonometrical notation the propositions to be 
compared stand as follows : - 


2tan4}e>e0> 2sin4¢@ (Archimedes) ; 


3sin 6 
tan }6-+2sin}0 > 13 Sows (Snell). 


*« 
& 


Fie. 4. 


It is readily shown that the latter gives the best ap- 
proximation to @; but, while the former requires for 
its application a knowledge of the trigonometrical 
ratios of only one angle (in other words, the ratios of 
the sides of only one right-angled triangle), the latter 
requires the same for two angles, and 4@. Grien- 
berger, using Snell’s method, calculated the ratio cor- 
rect to 39 fractional places.2. Huygens, in his De Cir- 
culi Magnitudine Inventa, 1654, proved the proposi- 
tions of Snell, giving at the same time a number of 
other interesting theorems, for example, two inequali- 
ties which may be written as follows °— 


4chd 6+ sin 6 
chd 6+ 5 chad 0-+-3sin 0 
(chd 6 — sin 6). 


As might be expected, a fresh view of the matter 
was taken by Descartes. The problem he set himself 
was the exact converse of that of Archimedes. A given 
straight line being viewed as 
equal in length to the cireum- 
ference of a circle, he sought to oe 
find the diameter of the circle. Fg 
His construction is as follows 
(see Fig. 5). Take AB equal 
to one-fourth of the given 
line ;.on AB describe a square 
ABCD; join AC; in AC pro- 
duced find, by a known pro- 
cess, a point C; such that, when 

},B, is drawn perpendicular to 4 a 4 
AB produced and C,D, perpen- Fic. 5 
ase to BC produced, the ma) 
rectangle BC, will be equal to }ABCD; by the same 
process find a point ©, such that the rectangle B,C, 
will be equal to }BC,; and so on ad if tay The 
diameter sought is the straight line from A to the 
limiting position of the series of B’s, say the straight 


. 4 (chd @—sin@) > @ > chde+4 


% 


a 
2 


1 It is thus manifest that by his first construction Snell gave 
an ecg solution of two great problems of antiquity. 

2 menta Trigonometrica, Rome, 1630; Glaisher, 
Math., iii. p. 35 sq. - 

8 See Kiessling’s edition of the De Cire. Magn. Inv., Flensburg, 
1869; or Pirie’s tract on Geometrical Methods of Approx. to the Value 
of x, London, 1877. 
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line ABx. Asin the case of the process of Archimedes, 
we may direct our attention either to the infinite series 
of geometrical operations, or to the corresponding in- 
finite series of arithmetical operations. Denoting the 
‘number of units in AB by $c, we can express BB,, 
| B,B,, . . . in terms of te, and the identity ABao= 
AB + BB,+B,B,+ ... gives us at once an expres- 
| sion for the diameter in terms of the cireumference by 
means of an infinite series. The proof of the correct- 
ness of the construction is seen to be involved in the 
following theorem, which serves likewise to throw new 
light on the subject: AB being any straight line 
whatever, and the above construction being made, 
then AB is the diameter of the circle cireumseribed by 
the square ABCD (self-evident), AB, is the diameter 
of the circle circumscribed by the regular 8-gon having 
the same perimeter as the square, AB, is the diameter 
of the circle circumscribed by the regular 16-gon hay- 
|ing the same perimeter as the square, and so on. 
| Essentially, therefore, Descartes’s process is that 
known later as the process of tsoperimeters, and often 
attributed wholly to Schwab.® 

In 1655 appeared the Arithmetica Infinitorum of 
Wallis, where numerous problems of quadrature are 
dealt with, the curves being now represented in Car- 
tesian co-ordinates, and algebra playing an important 
part. Ina very curious manner, by viewing the circle 
y =(1-—a’)} as a member of the series of curves y= 
(1 — 2’), y= (1 — 2’), ete., he was led to the proposi- 
tion that four times the reciprocal of the ratio of the 
circumference to the diameter is equal to 


3°3.575. 707 see 
5.4.4.6.6.9.6 oe 


and, the result having been communicated to Lord 
Brounker, the latter discovered the equally curious 
equivalent expression 


ae 
1 chigty SOs 
24545 
2 +- 


The work of Wallis had evidently an important in- 


lessenger of 


fluence on the next notable personality in the history 
of the subject, James Gregory, who lived during the 
period when the higher algebraic analysis was coming 
into power, and whose genius helped materially to 
develop it. He had, however, in a certain sense one 
eye fixed on the past and the other towards the future. 
His first contribution ® was a variation of the method 
of Archimedes. The latter, as we know, calculated 
the perimeters of successive polygons, passing from 
one polygon to another of double the number of sides ; 
in a similar manner Gregory calculated the areas. The 
general theorems which enabled him to do this, after 
a start had been made, are 


Aon= V'An A’n (Snell’s Cyclom.), 


— 2An A'n r 2A'n Amn 
~~ An + Aon A'n + Agr 


where An, A’, are the areas of the inscribed and the 
circumscribed regular n-gons respectively. He also 
gave approximate rectifications of circular ares after 
the manner of Huygens; and, what is very notable, 
he made an ingenious and, according to Montuela, sue- 
cessful attempt to show that quadrature of the circle 
by a Euclidean construction was impossible." Besides 
all this, however, and far beyond it in importance, was. 
his use of infinite series. This merit he shares with 
his contemporaries Mercator, Newton, and Leibnitz, 
and the exact dates of discovery are a little uncertain. 
As far as the circle-squaring funetions are concerned, 


A'on (Gregory), 


4 See Euler, “Annotationes in Locum quendam 
| Nov. Comm, Acad. Petrop., viii. 
56 Gergonne, Annales de M 


fath., vi. 
® See Vera Circuli et Hyperbole —— Padua, 
os Soneeae to the Senne tts his 


¥ Penny Cyclop., xix. p. 187. 


SQUARING OF 


it would seem that Gregory was the first (in 1670) to 
make known the series for the are in terms of’ the tan- 
gent, the series for the tangent in terms of the are, and 
the secant in terms of the are; and in 1669 Newton 
showed to Barrow a little treatise in manuscript con- 
taining the series for the arc in terms of the sine, for 
the sine in terms of the are, and for the cosine in terms 
of the are. These discoveries formed an epoch in the 
history of mathematics generally, and had, of course, 
a marked influence on after investigations regarding 
eircle-qnadrature. Even among the mere computers 
the series 

= tan 6— }tan*e-+-}tand5e—... 


, 
specially known as Gregory’s series, has ever since 
been a necessity of their calling. 

The caleulator’s work having now become easier and 
more mechanical, calculation went on apace. In 1699 
Abraham Sharp, on the suggestion of Halley, took 
Gregory's series, and, putting tane =} V3, found the 
ratio equal to 

Pil wt. 


VB(1- : . 


33° 533 
from which he calculated it correct to 71 fractional 
places.'_ About the same time Machin calculated it 
correct to 100 places, and, what was of more importance, | 
gave for the ratio the rapidly converging expression, 
oe 1 1 SS Pe 1 
3 amt 5 758 ++) ae rater) | 
which long remained without explanation.’ Fautet de ) 
Lagny, still using tan 30°, advanced to the 127th 
lace 3 


Euler took up the subject several times during his 
life, effecting mainly improvements in the theory of the 
various series.‘ With him, apparently, began the 
eoee of denoting by the ratio of the circumference 
to the diameter.° The most important publication, 
however, on the subject in the 18th century was a paper | 
by Lambert,® read before the Berlin Academy in 1761, 
_ in which he demonstrated the irrationality of . The 
ie test of irrationality which he established is that, | 
y. 


ay) 
| 


be an interminate continued fraction, a, @2,...b,, be... 


da e integers, PE: .. be proper fractions, and the value of 
a 2 2 

é a one of the interminate continued fractions," R> 

a pre 


eee be < 1, then the given continued fraction 
Tey esents an irrational quantity. If this be applied 
to the right-hand side of the identity 


paar 4 
m 
are cla d® m - 2 
Rr a5 - 
a 


llows that the tangent of every are commensurable 
h the radius is irrational, so that, as a particular 
, an are of 45°, having its tangent rational, must 
ne ensurable with the radius; that is to say, 


an incommensurable number.’ This incontestable 
sult had no effect, apparently, in repressing th ez 


e Sherwin's Math. Tables, London, 1705. p. 59. 
W. Jones, is Palmariorum Mat. 


‘heseos, London, 1706 ; 
mici, London, 1791-96, 


yol. iii. p, 159 


{ Caney Petrop.,ix., xi.; Nov. Comm. Ac. Pet., xvi. ; Nova 


a. Pet., xi. 
d. in Analysin Infin., Lausanne, 1748, chap. viii. 
emarqua quantités 


quelques re bles des transcend- 


eR, 
endre, Lléments de Géometrie, Paris, 1794, note iv. ; Schlé- 
ndbuch d. alge, Analysis, Jena, 1851, chap. xiii. 


vol. i. p. 266. 
st, dev Acad., Paris, 1719; 7 appears instead of 8 in the | 633, 
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computers. Vega in 1789, using series like Machin’s, 
yiz., Gregory's series and the identities 


i=5 tan -14 +2 tan -! A, (Euler, 1779), 
i= tan -!4+2 tan —!}4 (Hutton, 1776). 


neither of which was nearly so advantageous as several 
found by Hutton, calculated = correct to 136 places.® 
This achievement was anticipated or outdone by an 
unknown calculator, whose manuscript was seen in the 
Radcliffe Library, Oxford, by Baron von Zach towards 
the end of the century, and contained the ratio correct 
to 152 places. More astonishing still have been the 
deeds of the z-computers of the 19th century. A con- 
densed record compiled by Mr. Glaisher (Messenger of 
Math., ii. p. 122) is as follows : 


3 siulsae | 
E | Computer. lsegloee Place of Publication. 
\ 1% 9A 
| & ae 
1842 Rutherford..| 208 | 152 | Trans. Roy. Soc., Lond., 1841, 
) p. 283. 
1844 | Dase.. ......22.) 205 | 200 | Crelle’s Journ., xxvii. p. 198. 
1847 Clausen...... 250 | 248 | Astron. Nachr., xxv. col. 207. 
1853 Shanks...... | 318 | 318 | Pro.Roy.Soc.,Lon.,1853,p.273. 
1853 Rutherford.. 440 | 440 | Ibid. 
1853 Shanks ...... 530 | ... |Ibid, 

1853 Shanks ...... | 607 | ... W.Shanks, Rectification of the 
| Circle, London, 1853. 
1853 | Richter ...... | 333 | 330 |Grunert’s Archiv, xxi. p. 119. 

1854 |Richter ,..... 400 | 330 | Ibid, xxii. p. 473. - 

1854 |Richter ...... 400 | 400 |Tbid, xxiii. p. 476. 

1854 |Richter ...... | 500 | 500 | Ibid, xxv. p. 472. 

1873 Shanks petty | 707 | «. | Proc. Roy. Soc., Lond., xxi. 


By these computers Machin’s identity, or identities 


analogous to it, eg., 


; tan -14+ tan -!1}+ tan -13, 


[= 4 tan -1}-tan-1 4 + tan -1 gy, 


and Gregory’s series were employed.° 

A much less wise class than the 7-computers of the 
19th century are the pseudo-circle-squarers, or circle- 

uarers technically so called, that is to say, persons 
who, having obtained by illegitimate means a Euclidean 
construction for the quadrature or a finitely expressible 
value for 7, insist on using faulty reasoning and defec- 
tive mathematics to establish their assertions. Such 
persons have flourished at all times in the history of 
mathematics; but the interest attaching to them is 
more psychological than mathematical.” 

It is of recent years that the most important advances 
in the theory of circle-quadrature have been made. In 
1873 Hermite proved that the base e of the Napierean - 
logarithms cannot be a root of a rational algebraical 
equation of any degree." To prove the same proposi- 
tion regarding 7 is to prove that a Euclidean construe- 
tion for circle-quadrature is impossible. For in such a 
construction every point of the figure is obtained by 
the intersection of two straight lines, a straight line 
and a circle, or two circles; and, as this implies that, 
when a unit of length is introduced, numbers employed, 
and the problem transformed into one of algebraic 

eometry, the equations to be solved can only be of the 
rst or second degree, it follows that the equation to 
which we must. be finally led is a rational equation of 
even degree. Hermite” did not succeed in his attempt 


8 Nova Acta Petrop., ix. p. 41; Thesaurus Logarithm. Completus, p. 


®'On the calculations made before Shanks, see Lehmann, 
“Beitrag zur Berechnung der Zahl 7,” in Grunert's Archiv, xxi. 


. 121-174. 

Pry See Montucla, Hist. des rech. sur la quad. du cercle, Paris, 1754, 
2d ed, 1831; De Morgan, Budget , London, 1872. ; 
n 4 ie * sein mm exponentielle,” Comptes Rendus, Paris, 

Ixxvii. pp. 18, 74, 226, 285. 
id See! Crelie’s Journal, \xxvi. P. $42. 
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on 7; but in 1882 Lindemann, following exactly in 
Hermite’s steps, accomplished the desired result.’ 
Mathematicians are agreed that the full demonstration 
leaves something to be desired in the matter of sim- 
pasty, and attempts at simplification have already 
been made by Markoff and Rouché.’? 

Besides the various writings mentioned, see for the early 
history of the subject, Montucla, H/st. des Math., 6 vols., 
Paris, 1758, 2d ed. 1799-1802; Murhard, Bibliotheca Mathe- 
matica, ii. pp. 106-123, Leipsic, 1798; Reuss, Repertoriwm 
Comment., vii. pp. 42-44, Gottingen, 1808, For a few approx- 
imate geometrical solutions, see Leybourn’s Math, Reposi- 
tory, vi. pp. 151-154; Grumert’s Archiv, xii, p.98, xlix. p. 3; 
Nieuw Archief v. Wisk., iv. pp. 200-204. For experimental 


see Mess. of Math., ii. pp. 113, 119; 
math. a fys., X. pp. 272-275; Analyst, ix. p. 176. 


SQUASH (Cucurbita Melopepo). 
vol. xi. p. 5. 


SQULLL, the name under which the bulbous root 
of Urginea maritima, Baker, is used in medicine. 


asopis pro pitstovant 
(T. MU.) 


See Gourpb, 


from which it has been separated because the seeds 
are flat and discoid instead of triquetrous, as in the 
latter genus. The name of ‘* squill”’ is also applied 
by gardeners to the ‘various species of Scilla. The 
medicinal squill is a native of the countries bordering 
the Mediterranean, and grows from the sea-level up 
to an elevation of 3000 feet. The bulbs are globular 
and of large size, often weighing more than 4 fb, 
T'wo varieties are met with, the one having white and 
the other pink seales. They are collected in August, 
when they are leafless, the membranous outer scales 
being removed and the fleshy portion cut transversely 
into slices and dried in the sun. These are then 
packed in casks for exportation. They are chiefly 
imported into the United Kingdom from Malta. 
When reduced to powder and exposed to the air the 
drug rapidly absorbs moisture and cakes together into 
a hard mass. Squill has been used in medicine from 
a very early period. The ancient Greek physicians 
prescribed it with vinegar and honey almost in the 
same manner as it is used at present. Its medicinal 
properties are expectorant and diuretic. It is chiefly 
prescribed in bronchitis when the phlegm is tenacious 
and expectorated with difficulty, and in cardiac dropsy. 
When given in large doses it acts as an irritant poison, 
and its use is therefore contra-indicated in active 
inflammatory conditions of the mucous membrane or 
of the kidneys. ‘The fresh bulb rubbed on the skin 
causes redness and irritation, due in part to the pres- 
ence of minute erystals of oxalate of calcium. 


The activity of the drug appears to be due to the active 
principles, scillipicrin, scillitoxin, and scillin, which were 
first obtained by Merck in 1878. The first has a bitter and 
burning taste, powerfully irritating the mucous membrane 
of the nose. It is soluble in alcohol and ether and partly 
in alkalies, but insoluble in water; if mixed with sugar it 
dissolves readily and can then be absorbed if injected sub- 
cutaneously. Scillitoxin is hygroscopic, very soluble in 
water, and has a bitter taste. These two principles have an 
action on the heart resembling that of Digitalis; in large 
doses the former stops its action in systole and the latter in 
diastole. Scillin is erystalline, tasteless, and soluble in 
alcohol, though only with difficulty in water. It is present 
only in very small quantity in squill, and appears to be the 
cause of the subsidiary effects of that drug, such as vomit- 
ing, etc. 

An allied species, Urginea indica, Baker, is used in India 
in the same manner as the European species. The true 
squills are represented in Great Britain by two species, 
Scilla autumnalis and S. verna. The former has a racemose 
inflorescence; the latter has the flowers arranged in a 
corymbose manner, and is confined to the sea-coast. Seve- 
ral species are cultivated in gardens, S. bifolia and S. siblica 
being remarkable for their beautiful blue flowers, which 
are produced in early spring. The name of Chinese squill 
is applied by gardeners to Barnardia scilloides and that of 
Roman squill to species of Bellevalia. 


1 See “ Ueber die Zahl m,” in Math. Annalen, xx. p. 213, 
2 Nouv. Annales, 3d ser., ii. p 5. 
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SQUINT. 
807-3. 

SQUIRREL. In the article Marmor (vol. xv. p. 
566) an account was given of the three genera forming 
the Arctomyina, or Marmot sub-family of the large 
‘family Sciuridee, and in the present article the mem- 
‘bers of the other and more typical sub-family, the 
Sciurina, are noticed. The systematic position of the 
Sciuridee as a whole and their relations to other ro- 
dents are shown in the article MAMMALIA (vol. xy. p. 
22); so it is merely with the component genera of 
the group that we now have to deal. 

Of the Sciurina six genera are commonly recog- 


See OpuruaLMoLoay, vol. xvii. pp. 


inivo re hol > mics Y 3: 2 
determinations of 7 dependent on the theory of probability, | nized, the first being the typical one, Serwrus, in 


| which the common English squirrel is included. 


The 
characters of the genus are—form slender and agile; 
tail long and bushy; ears generally well developed, 
pointed, often tufted; feet adapted for climbing, the 
anterior pair with four toes and a rudimentary thumb, 
and the posterior pair with five toes, all the toes hay- 


‘ing long, curved, and sharp-pointed claws ; mammze 


The plant was formerly placed in the genus Scilla, | fom four to six in number; skull (see Fig. 1) lightly 


Fic. 1.—Skull of Sciwrus bicolor ; natural size. 


built, very similar in shape throughout the genus; 
post-orbital processes long and pa ; incisors narrow 
and wary theta ; premolars either one or two above 
and one below ;-when two are present above, the an- 
terior one is quite minute and very different from the 
corresponding tooth in the marmots; molars three on 
each side above and below. 

True squirrels are found throughout the greater 
ee of the tropical and temperate regions of both 

emispheres, although they are absent both from 
Madagascar and the Australian region. The species 
are both largest and most numerous in the tropics, and 
reach their greatest development in the Malay parts 
of the Oriental region. 

Squirrels vary in size from animals no larger than a 
mouse, such as Seiurus soricinus of Borneo, or S. mi- 
nutus of West Africa, to others as large as a cat, such 
as the black and yellow S. bicolor of Malaysia (see Fig. 
1). The very large squirrels, as might be expected 
from their heavier build, are somewhat less strictl 


arboreal in their habits than the smaller ones, o 
which the common English species may be looked 
upon as typical. The common squirrel, S. vulgaris, 
whose general habits are too well known to need 
special description, ranges over the whole of the Pale- 
arctic region, from Ireland to Japan, from Lapland to 
North Italy ; but specimens from different parts of 
this wide range differ so much in color as to have been 
often looked upon as different species. Thus, while 
the common squirrels of north and west Europe are 
of the bright red color we are accustomed to see in 
England, those of the mountainous regions of southern 
Europe are nearly always of a deep blackish gray ; 
those from Siberia again are a clear gray color, 
with scarcely a tinge of rufous. These last sup) 
uirrel fur used for lining cloaks. 
of the squirrel is from February to April, and 


Y 


i of gestation of about thirty days it brings forth 
rom three to nine young. In addition to all sorts of 


SRINAGAR—SRIRANGAM., 


vegetables and fruits the squirrel is exceedingly fond 
of animal food, greedily devouring mice, small birds, 
and eggs. 


Although the English squirrel is a most beautiful | 


little animal, it is far surpassed by many of the tropi- 
cal members of the group, and especially by those of 
the Malayan region, where nearly all the numerous 
species are brilliantly marked, and many are orna- 
mented with variously colored longitudinal stripes 
along their bodies. One of the commonest and best 
known of the striped species is the little Indian Palm 
Squirrel (S. palmaruwm), which in large numbers 
runs about every Indian village. Another Oriental 
species (8S. caniceps) presents almost the only known 
instance among mammals of the temporary assump- 
tion during the breeding season of a distinctly orna- 
mental coat, corresponding to the breeding plumage 
of birds. For the greater part of the year the animal 
is of a uniform gray color, but about December its 
back becomes a brilliant orange-yellow, which lasts 
until about March, when it is again replaced by gray. 


Fic. 2.—Burmese Squirrel. 


The squirrel shown in Fig. 2 is a native of Burmah 
and Tenasserim, and is closely allied to S. caniceps, 
but goes through no seasonal change of color. 

The number of species in the genus Sczurus is about 
75, of which 3 belong to the Palieceveayy 15 to the 


_— ow 


combined Nearctic and Neotropical regions. 


F Genus Rheithrosciurus. 


A single very striking species of squirrel, confined to 

eo, and as yet only known from three or four ex- 
amples, has been separated generically under the above 
name. The general shape of its skull is very different 
from that of other squirrels ; but its most peculiar charac- 
- teristic is the presence of from seven to ten minute parallel 
vertical grooves running down the front face of its incisors, 
both above and below, no other squirrel having really 
grooved incisors at all, and no other member of the whole 
order of rodents incisor grooves resembling these. Its pre- 
only number 4, and its molars are simpler and less 
red than in the other genera. This squirrel (Rh. macrotis) 
a magnificent animal, far larger than the English species 


Ethiopian, about 40 to the Oriental, and 16 to the | 
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with an enormously long bushy tail, long tufted ears, and 
| black and white bands down its sides, 


Genus Xerus. 

Fur coarse and spiny. Claws long and comparatively 
straight. Ear-conches minute or entirely absent. Skull 
with the post-orbital processes short and directed back- 
wards, the bony palate prolonged considerably behind the 
tooth-row, and the external ridge on the front face of the 
anterior zygoma-root more developed, and continued much 
further upwards, than in Sciwrus. Premolars }; molars as 
in Sciurus. This genus contains four well-marked species, 
known as Spiny Squirrels, all natives of Africa. They are 
terrestrial in their habits, living in burrows which they 
dig for themselves. X. getulus, a striped species of North 
| Africa, has much the size and appearance of the Indian 
| palm squirrel; the others are all a little larger than the 
| English squirrel. 


Genus Tamias. 


The members of this genus are characterized by the pos- 
session of internal cheek-pouches, and by their style of 
coloration, all being ornamented on the back with alternate 

bands of light and dark color. Their skulls are slenderer 
and lighter than those of the true squirrels, from 
which they differ in several unimportant details. 
There is only one functional premolar,—the small 
anterior one usually found. in Sciwrus being either 
absent altogether or quite small and functionless. 
There are four species, all found in North America, 
one extending also through Siberia into eastern Eu- 
rope. They are known in America as ‘* Chipmunks,” 
and are among the commonest and best known of 
the indigenous rodents. The members of this group 
seem rather to lead into the genus Spermophilus (see 
Marmot) of the sub-family Arctomyina, so that the 
division of the Sciwride into two sub-families, al- 
though very convenient for classification and de- 
scription, is rather of an artificial nature, there 
being no well-defined line of separation between 
them. 


Genera Pteromys and Sciuropterus. 


The Flying Squirrels, although they cannot fly 
in the true sense of the word, can yet float through 
the air for considerable distances by the aid of an 
extension of skin connecting their fore and hind 
limbs, and forming a sort of parachute. This para- 
chute is merely a lateral extension of the ordinary 
skin of the body, which passes outwards between 
the limbs and terminates at the wrists and ankles. 
In addition to the lateral membrane there is a nar-. 
row and inconspicuous one passing from the cheek 
along the front of the shoulder to the front of the 
wrist, and another—at least in the larger species— 
stretching across behind the body from ankle to ankle 
and involving the base of the tail. The flying squir- 
rels are divided into two genera, of which Pteromys 
contains the larger and Sctwropterus the smaller 
species. The two differ in certain details of denti- 
tion, and in the greater development in the former 
of the expanded membranes, especially of the “ in- 
terfemoral” or posterior membrane, which is in 
the latter almost wholly absent. In Pteromys the 
tail is cylindrical and comparatively thin, while in, 
Sciuropterus it is broad, flat, and laterally expanded, 
and evidently compensates for the absence of the inter- 
femoral membrane by acting as a supplementary parachute. 
In appearance flying squirrels resemble the non-flying 
forms, although they are even more beautifully colored 
than the latter. Their habits, food, etc., are also very simi- 
lar to those of the true squirrels, except that they are more 
decidedly nocturnal, and are therefore less often seen by 
the ordinary observer. Their method of leaping from tree 
to tree and floating long distances on their extended para- 
chutes is precisely similar to that of the flying phalangers 
of Australia, a graphic description of which is quoted in 
PHALANGER (vol. xviii. p. 742). Of each of the two genera 
there are about thirteen or fourteen species, all natives of 
the Oriental region, except that one of Sciuropterus is found 
in North America, and another in Siberia and eastern 
Europe,—the latter, the Scirus volans of Linneeus’s Systema 
Nature, being the first flying squirrel that was known to 
European naturalists. (0. T.) 


SAI See Kasumir, vol. xiv. p. 13. 
SRIRANGAM, or Sertncuam, a town of India 

in Trichinopoli district, Madras presidency, situated 

in 10° 51’ 50’ N. lat. and 78° 43” 55’” E. long., 2 
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miles north of Trichinopoli city and almost in the 
centre of the island of Srfrangam. ‘The island is 
formed by the bifurcation of the river Kaveri (Cau- 
very) and by the channel of the Colerun. The town 
is celebrated for its great temple dedicated to Vishnu, 
composed of seven square enclosures, 350 feet distant 
from each other. Each enclosure has four gates with 
high towers, placed one in the centre of each side op- 
posite to the four cardinal points. The outer wall of 
the temple is not less than 4 miles in circumference. 


From 1751 to 1755 the island and its pagodas were the | 


object of frequent contests between the French and 
the British. Srfrangam was constituted a municipal- 
ity in 1871, and since then much has been done to im- 
prove the place. In 1881 the population was 19,773 
(9330 males and 10,443 females). 
SRIRANGAPATAM, See SERINGAPATAM, vol. 
EZU aT a4 
STAAL, MARGUERITE JEANNE CorDIER DELAU- 
NAY, BARONNE DE (1684-1750)—often called in 
history and literature Madame de Staal-Delaunay, to 
distinguish her more completely from Madame de 
Stael-Holstein—was born at Paris on May 30, 1684. 
Her father was a painter named Cordier. He seems 
to have deserted her mother, whose name was De- 
launay, and who made her daughter take that surname 
instead of Cordier. She was well-educated, and en- 
tered the household of the Duchesse du Maine at 
Sceaux, at first in no higher capacity than that of 
femme de chambre. She was, however, promoted be- 
fore long to the office of amanuensis and (practically) 
companion to her mistress. Her literary talent soon 
manifested itself in the literary court of the duchess, 
who is said, but chiefly on the waiting lady’s own 
authority, to have been not a little jealous of her 
attendant. Enough, however, is known of the 
duchess’s imperious and capricious temper to make it 
improbable that her service was agreeable. Madame 
Delaunay, however, was a sufficiently devoted swvante, 


~and in the affair of the Cellamare conspiracy had to 


endure a visit to the Bastille, where she remained for 
two years. Even here, however, she represents her- 
self as having made conquests, though she was far 
from beautiful. She returned on her liberation to the 
service of the duchess, refused, it is said, Dacier, the 
widower of a wife more famous than herself, and in 
1735, being then more than fifty, married the Baron 
de Staal. She continued, however, to form part of the 
duchess’s household. She died on June 16, 1750. Her 
Memoirs appeared about five years later, and have 
often been reprinted, both separately and in collections 
of the memoirs of the 17th and 18th centuries, to both 
of which the author belonged both in style and char- 
acter. She has much of the frankness and seductive 
verve of Madame de Sévigné and her contemporaries, 
but a little alloyed with the sensibilité of a later 
time. It may be doubted whether she does not 
somewhat exaggerate the discomforts of her posi- 
tion and her sense of them. But her book is an 
extremely amusing one to read, as well as not a little 
instructive. The humors of the ‘‘ court of Sceaux’”’ 
are depicted as hardly any other society of the kind 
has ever been. Besides her Memoirs Madame de 
Staal left two comedies and some letters, the an- 
swers to which are in some cases extant, and shew, 
as well as the references of contemporaries, that 
the writer did not exaggerate her power of attracting 
men. 

STADE, a small commercial town in the province 
of Hanover, Prussia, is situated on the navigable 
Schwinge, 33 miles above its confluence with the Elbe, 
and 20 miles to the northwest of Hamburg. It carries 
on a number of small manufactures and has some ship- 

ing trade, chiefly with Hamburg, but the rise of Har- 
urg has deposed it from its former position as the 
chief port of Hanover. There are several brickfields 
in the neighborhood, and deposits of gypsum and salt. 
The fortifications, erected in 1755 and strengthened in 
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1816, began to be demolished in 1882. 
1885, 10,003. 


According to the legend, Stade was the oldest town of the 
| Saxons and was built in 321 B.c. Historically it cannot be 
| traced farther back than the 10th century, when it was the 
capital of a line of counts. In the 12th century it passed to 
the archbishopric of Bremen. Subsequently entering the 
Hanseatic League, it rose to some commercial importance.! 
In 1648 Stade became the capital of the principality of 
Bremen under the Swedes; and in 1719 it was ceded to 
Hanover, the fate of which it has since shared. The Prus- 
sians occupied it without resistance in 1866, 


Population in 


STAEL, MApAME DE (by her proper name and title 
ANNE LovuIsE GERMAINE NECKER, BARONESS OF 
SrarL-HoLsreIn), was born at Paris on April 22, 
1766, and died there on July 14, 1817. Her father 
was the famous financier Necker, her mother Suzanne 
Curchod, who is almost equally famous as the early 
love of Gibbon, as the wife of Necker, as the mistress 
of one of the most popular salons of Paris, and as the 
mother of Madame de Stael. Between mother and 
daughter there was, however, littlesympathy. Madame 
Necker, despite her talents, her beauty, and her fond- 
ness for philosophe society, was strictly decorous, 
somewhat reserved, and disposed to carry out in her 
daughter’s case the rigorous discipline of her own 
childhood. The future Madame de Stael was from her 
earliest years a romp, a coquette, and passionately de- 
sirous of prominence and attention. There seems 
moreover to have been a sort. of rivalry between 
mother and daughter for the chief place in Necker’s 
affections, and it is not probable that the daughter’s 
love for her mother was increased by the consciousness 
of her own inferiority in personal charms. Madame 
Necker, if her portraits as well as verbal descriptions 
may be trusted, was of a most refined though some- 
what lackadaisical style of beauty, while her daughter 
was a plain child and a plainer woman, whose sole 
attractions were large and striking eyes and a buxom 
figure. She was, however, a child of unusual intellect- 
ual power, and she began very early to write though 
not to publish. She is said to have written her father 
a letter on his famous Compte-Rendw and other mat- 
ters when she was not fifteen, and to have injured her 
health by excessive study and intellectual excitement. 
But in reading all the accounts of Madame de Stael’s 
life which come from herself’ or her intimate friends it 
must be carefully remembered that she was the most 
distinguished and characteristic product of the period 
of sensibilite—the singular fashion of ultra-sentiment 
which required that both men and women, but espe- 
cially women, should be always palpitating with excite- 
ment, steeped in melancholy, or dissolved in tears. 
Still, there is no doubt that her father’s dismissal 
from the ministry, which followed the presentation of 
the Compte, and the consequent removal of the family 
from the busy life of Paris, were beneficial to her. 
During part of the next few years they resided at Cop- 
pet, her father’s estate on the Lake of Geneva, which 
she herself made famous. But other parts were spent 
in travelling about, chiefly in the south of France. 
They returned to Paris, or at least to its neighborhood, 
in 1785, and Mademoiselle Necker resumed literary 
work of a miscellaneous kind, including two plays, 
Sophie and Jane Grey, which were printed sooner or 
later. It became, however, a question of marrying 
her. Her want of beauty was compensated by her 
fortune, for she was the only child of one of the richest 
bankers in Europe. But her parents are said to have 


1 The Stade Elbe-dues (Stader Elbezoll) were an ancient impost 
upon all goods carried up the Elbe, and were levied at the vil- 
lage of Brunshausen, at the mouth of the Schwinge. The tax was 
abolished in 1267 by the Hanseatic poy but it was re by 
the Swedes in 1688, and confirmed by Hanover. The dues were 
fostered by the growing trade of Hamburg, and in 1861 
= were redeemed (for £427,600 (era by the n 
trading in the Elbe, the exchequer of Hanover was in the y 
receipt of about £45,000 [$218,700] from this source. Hamburg 
Great Britain each paid more than a third of the rede 
money. : 
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of 


objected to her marrying a Roman Catholic, which, in | and it is very much to be doubted whether this can 


France, considerably limited her choice. 
gend that William Pitt the 
somewhat notorious | 
asse, Guibert, a cold-hearted coxcomb of some talent 
certainly paid her addresses, 
Eric Magnus, Baron of Stael-Holstein, who was first 
an attaché of the Swedish legation, and then minister. 
For a great heiress and a very ambitious girl the mar- 
riage scarcely seemed brilliant, for Stael had no fortune 
and no very great personal distinction. 
series of negotiations, however, secured from the 
king of Sweden a promise of the ambassador- 


ship for twelve years and a pension in case of | 


its withdrawal, and the marriage took place on Janu- 
ary 14, 1786. : 
twenty. Madam de Stael was accused of extravagance, 
and latterly an amicable separation of goods had to 
be effected between the pair. But this was a mere 


The husband was thirty-seven, the wife | 


legal formality, and on the whole the marriage seems | 


to have met the views of both parties, neither of whom 
had any affection for the other. They had three 
children; there was no scandal between them; the 
baron obtained money and the lady obtained, as a 
guaranteed ambassadress of a foreign power of con- 
sideration, a much higher position at court and in 
society than she could have secured by marrying 
almost any Frenchman, without the inconveniences 
which might have been expected had she married a 
Frenchman superior to herself in rank. The particu- 
lar fancy of Marie Antoinette for Sweden, caused by 
the fantastic devotion of Count Fersen and the king 
himself to her, secured moreover a reception which 
might have been otherwise difficult to gain. Madame 
de Stael was not a persona grata at court, but she 
seems to have played the part of ambassadress, as she 
played most parts, in a rather noisy and exaggerated 
manner, but not ill. Then in 1788 she appeared as an 
author under her own name (Sophie had been already 
ublished, but anonymously) with some Lettres sur J. 
. Rousseau, a fervid panegyric showing a good deal 
of talent but no power of criticism. She was at this 
time, and indeed generally, enthusiastic for a mixture 
Rousseauism and constitutionalism in politics, and 
her father’s restoration to power excited extrava- 
nt hopes in her, though Necker himself knew 
better. She exulted more than ever in the meeting 
of the states-general, and most of all when her father, 
after being driven to Brussels by a state intrigue, was 
onee more recalled and triumphally escorted into 
- Paris. Every one knows what followed. Her first 
child, a boy, was born the week before Necker finally 
left France in unpopularity and disgrace; and the 
 inereasing disturbances of the Revolution made her 
privileges as ambassadress no mere matters of orna- 
mental distinction gratifying to vanity, but very im- 
tant safeguards. She visited Coppet once or twice, 
but for the most part in the early days of the revolu- 
_ tionary period she was in Paris taking an interest and, 
as she aah, a part in the councils and efforts of 
the Moderates. At last, the day before the Septem- 
ber massacres, she fled, befriended by Manuel and 
fallien. Her own account of her escape is, as usual, 
30 florid that it provokes the question whether she was 
lly in any danger. Directly it does not seem that 
ye was; but she had generously strained the privi- 
of the embassy to protect some threatened 
friends, and this was a serious matter. 
She betook herself to Coppet, and there gathered 
d her a considerable number of friends and_fel- 
efugees, the beginning of the quasi-court which 
intervals during the next five-and-twenty years 
e the place so famous. In 1793, however, she 
e a visit of some length to England, and estab- 
J herself at Mickleham in Surrey as the centre of 
Moderate Liberal emigrants,—Talleyrand, Nar- 
e, Jaucourt, Guibert, and others. There was not 
e scandal about her relations with Narbonne; 


| ing that the first Consul disliked her. 


yr bd . . . 

Chere is a le- | safely be set down, as her panegyrists usually set it, to 
younger thought of her; the 
over of Mademoiselle de Lespin- 


|the mere spite of the first or royalist emigrants, to 
| whom she and her party were almost more obnoxious 
than the Jacobins. It is certain that this Mickleham 


But she finally married | sojourn (the details of which are known from, among 


other sources, the letters of Fanny Burney) has never 
| been altogether satisfactorily accounted for. In the 
summer she returned to Coppet and wrote a pamphlet 
}on the queen’s execution. ‘he next year her mother 


A singular | died, and the fall of Robespierre opened the way back 


to Paris. M. de Stael (whose mission had been in 
| abeyance and himself in Holland for three years) was 
accredited to the French republic by the regent of 
Sweden ; his wife reopened her salon and for a time 
was conspicuous in the motley and eccentric society 
of. the Directory. She also published several small 
works, the chief being an essay De l’ Influence des Pas- 
stons (1796) and another De la Littérature Considérée 
dans ses Rapports avec les Institutions Sociales (1800). 
It was during these years that Madame de Stael was 
of chief political importance. Narbonne’s place had 
been supplied by Benjamin Constant, who had a very 
great indieeaie over her, asin return she had over 
him. During the Directory she had some real and 
more imaginary power as a politician, and both per- 
sonal and oneal reasons threw her into opposition to 
Bonaparte. Her own preference for a moderate re- 
public or a constitutional monarchy was quite sincere, 
and, even if it had not been so, her own character and 
Napoleon’s were too much alike in some points to 
admit of their getting on together. For some years, 
however, she was able to alternate between Coppet 
and Paris without difficulty, though not without know- 
In 1797 she, as 
above mentioned, separated formally from her hus- 
band. In 1799 he was recalled by the king of Sweden, 
and in 1802 he died duly attended by her. Besides 


the eldest son Auguste Louis, they had two other 
children,—a son Albert, and a daughter Albertine, 
who afterwards became the Duchesse de Broglie. 

The exact date of the beginning of what Madame de 
Stael’s admirers call her duel with Napoleon is not 
easy to determine. Judging from the title of her 
book, Dix Années d’ Exil, it should be put at 1804 ; 
judging from the time at which it became pretty clear 
that the first man in France and she who wished to be 
the first woman in France were not likely to ‘get on 
together, it might be put several years earlier. The 
whole question of this duel, however (marked as it was 
by Napoleon’s unscrupulous exercises of power, which 
reached a climax in the suppression of the De? Alle- 
magne after it had been carefully submitted to his 
censorship), requires consideration from the point of 
view of common sense. It displeased Napoleon no 
doubt that Madame de Stael should show herself re- 
calcitrant to his influence. But it probably pleased 


Madame de Stael to quite an equal degree that 
Napoleon should apparently put forth his power to 
crush her and fail. Both personages had the curious 
touch of charlataner’e so common in the late 18th 
century, and ‘‘ made believe’’ in a fashion bewildering 
and a little incredible to posterity. . If Madame de- 
Stael had really desired to take up her parable against 
Napoleon seriously, she need only have established 
herself in England at the peace of Amiens and have 
lived quietly there. She did melee of the kind. 
She lingered on at Coppet, constantly hankering after 
Paris, and acknowledging the hankering quite honestly. 
Tn 1802 she eaahed: the first of her really noteworthy 
books, the novel of Delphine, in which the ‘‘ femme 
incomprise’”’ was in a manner introduced to French 
literature, and in which she herself and not a few of 
her intimates appeared in transparent disguise. In 
the autumn of 1803 she returned to Paris, Whether, 
if she had not displayed such extraordinary anxiety 
not to be exiled, Naotiooe would have exiled her 
remains a question; but, as she began at once 


. 
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appealing to all sorts of persons to protect her, he 
seems to have thought it better that she should 
not be protected. She was directed not to reside 
within forty leagues of Paris, and after consider- 
able delay she determined to go to Germany. She 
journeyed by Metz and Frankfort to Weimar, and 
arrived there in December. There she stayed during 
the winter, and then went to Berlin, where she 
made the acquaintance of August Wilhelm Schlegel, 
who afterwards became one of her intimates at Cop- 
pet. Thence she travelled to Vienna, where, in April, 
the news of her father’s dangerous illness and shortly 
of his death (April 8) reached her. She returned to 


Coppet, and found herself its wealthy and —— 


dent mistress, but her sorrow for her father was deep 
and certainly sincere. She spent the summer at the 
chateau with a brilliant company; in the autumn she 
journeyed to Italy accompanied by Schlegel and Sis- 
mondi, and there gathered the materials of her most 
famous work, Corinne. She returned in the summer 
of 1805, and spent nearly a year in writing Corinne ; 
in 1806 she broke the decree of exile and lived for a 
time undisturbed near Paris. In 1807 Corinne, the 
first eesthetic romance not written in German, ap- 


peared. It is in fact, what it was described as being | 
at the time of its appearance ‘‘a picturesque tour 


couched in the form of a novel.” 
was taken as a reminder of her existence, and the po- 
lice of the empire sent her back to Coppet. She 
stayed there as usual for the summer, and then set out 
once more for Germany, visiting Mainz, Frankfort, 
Berlin, and Vienna. She was again at Coppet in the 
summer of 1808, and set to work at her book De 
l Allemagne. It took her nearly the whole of the next 
two years, during which she did not travel much or 
far from her own house. She had bought property 
in America and thought of moving thither, but chance 
or fatality made her determine to publish De 0 Alle- 
magne in Paris. ‘The submission to censorship which 
this entailed was sufficiently inconsistent, and she 
wrote to the emperor one of the unfortunate letters, 
at once undignified and provoking, of which she had 
the secret. A man less tyrannical or less mean-spirited 
than Napoleon would, of course, have let her alone, 
but Napoleon was Napoleon, and she perfectly well 
knew him. The reply to her letter was the condem- 
nation of the whole edition of her book (ten thousand 
copies) as ‘‘not French,’ and her own exile, not as 
before to a certain distance from Paris, but from 
France altogether. The act was unquestionably one 
of odious tyranny, but it is impossible not to ask why 
she had put herself within reach of it when her for- 
tune crip cme her to reside anywhere and to publish 
what she pleased. She inten § once more to Coppet, 
where she was not at first interfered with, and she 
found consolation in a young officer of Swiss origin 
named Rocea, twenty-three years her junior, whom she 
married privately in 1811. The intimacy of their rela- 
tions could escape no one at Coppet, but the fact of the 
marriage was not certainly known till after her death. 

The operations of the imperial police in regard to 
Madame de Stael are rather obscure. She was at first 
left undisturbed, but by degrees the chateau itself be- 
came taboo, and her visitors found themselves pun- 
ished heavily. Mathieu de Montmoreney and Madame 
Récamier were exiled for the crime of seeing her ; and 
she at last began to think of doing what she ought to 
have done years before and withdrawing herself en- 
tirely from Napoleon’s sphere. In the complete sub- 
jection of the Continent which preceded the Russian 

ar this was not so easy as it would have been earlier, 
and she remained at home during the winter of 1811, 
writing and planning. On May 23, she left Coppet 
almost eat , and journeyed by Bern, Innsbruck, 
and Salzburg to Vienna. There she obtained an Aus- 
trian passport to the frontier, and after some fears and 
trouble, receiving a Russian passport in Galicia. she at 
last escaped from the dungeon of Napoleonic Europe, 


The publication | 
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swearing never to return thither. It seemed likely 
that the proclamation of war between France and 
Russia, on June 22, would help her to keep the vow. 
She journeyed slowly through Russia and Finland to 
Sweden, making some stay at St. Petersburg, spent 
the winter in Stockholm, and then set out for Eng- 
land. Here she received a brilliant reception and was 
much lionized during the season of 1813. She pub- 
lished De Allemagne (a book much more really re- 
markable than Corinne) in the autumn, was saddened 
by the death of her second son Albert, who had en- 
tered the Swedish army and fell in a duel brought on 
by gambling, undertook her Considérations sur la 
Révolution Francaise, and when Louis XVIII. had 
been restored returned to Paris. Both in the summer 
and in the winter of 1814 she visited Coppet, and was 
meanwhile a prominent figure in Parisian society. She 
was in Paris when the news of Napoleon’s landing ar- 
rived and at once fled to Coppet, but a singular story, 
much discussed, is current of her having approved 
Napoleon’s return. There is no direct evidence of it, 
but the conduct of her close ally Constant may be 
quoted in its support, and it is certain that she had no 
affection for the Bourbons. In October, after Water- 
loo, she set out for Italy, not only for the advantage 
of her own health but for that of her second husband, 
Rocca, who was dying of consumption. Her daughter 
married Duke Victor de Broglie on February 20, 1816, 
at Pisa, and became the wife and mother of French 
statesmen of distinction. The whole family returned 


| to Coppet in June, and Byron now frequently visited 


Madame de Stael there. He had quizzed her a good 
deal in London, but liked her better in her own house, 
though even there he noticed her constant straining to 
be something different from herself. Despite her in- 
creasing ill-health she returned to Paris for the winter 
of 1816-17, and her salon was much frequented. But 
in March she is spoken of as “‘ dying,” and she had 
already become confined to her room, if not to her 
bed. She died on the 14th of July, and_Rocea sur- 
vived her little more than six months. Nor was her 
eldest son long-lived. After editing a collected edition 
of his mother’s works he died at the age of thirty-seven 
in 1827. 

Madame de Stael occupies a singular position in French 
literature. The men of her own time exalted her to the skies, 
and the most extravagant estimates of her (as “ the great- 
est woman in literary history,” as the “ foundress of the ro- 
mantic movement,” as representing “ ideas,” while her con- 
temporary Chateaubriand only represented words, colors, 
and images, and so forth) are to be found in those histories 
of literature which faithfully repeat second-hand and tra- 
ditional opinions. On the other hand, it is acknowledged 
that she is now very little read. Sainte-Beuve, who pro- 
fesses a “ culte”’ for her, and who has treated her at great 
length and with much indulgence; M. Scherer, a com 
triot and co-religionist, who is strongly prejudiced in her 
favor; Doudan, a kind of literary retainer of her connec- 
tions,—all allow this, and any one who speaks with an in- 
timate knowledge of current French literature must agree 
that since they spoke neglect of her has increased. No 
writer of such eminence is so rarely quoted ; none is so en- 
tirely destitute of that tribute of new and splendid editions 
which France pays to her favorite classics more layishly 
than any other nation; none is so seldom the subject of a 
literary causerie. The abundant documents in the hands 
of her descendants, the families of Broglie and Haussonville, 
have indeed furnished material for papers recently, but 
these are almost wholly on the social aspect of Madame de 
Stael, not on her literary merit. Nor when the life and 
works come to be examined independently is the neglect 
seen to be without excuse. An ugly coquette, an old woman 
who made a ridiculous marriage, a blue-stocking who spent 
much of her time in pestering men of gone and drawing 
from them sarcastic comment behind her back,— these 
things are not attractive. Her books are seen to be in large 
part merely clever reflections of other people’s or 
views current at the time, and the famous “ideas” 
out to be chiefly the ideas of the books or the 
whom she was from time to time in contact. € 
mentality of her sentiment and the florid magni 
of her style equally disgust the reader; and, when it is 
suggested to him that the revolution of taste and manners 
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hurts novels more than anything else, he is tempted to re- 
ply thatifit has not hurt Don Quixote, or Gil Blas, or Robinson 
Crusoe, or Tom Jones, or Manon Lescaut, or The Antiquary, and 


that if it has hurt Corinne it is simply because these are | 


great books and Corinne is not a great book. There is truth 
in this, but to state it alone would be in the highest degree 
unfair. Madame de Stael’s faults are great ; her style is of 
an age not for all time; her ideas are mostly second-hand 
and frequently superficial. But nothing save a very great 
talent could have shown itself so receptive. Take away 
her assiduous frequentation of society, trom the later phil- 
osophe coteries to the age of Byron,—take away the influence 
of Constant and Schlegel and her other literary friends, 
—and probably little of her will remain. But to have 
caught from all sides in this manner the floating notions 
of society and of individuals, to reflect them with such 
vigor and clearness, to combine them with such not incon- 
siderable skill into connected books, is not anybody’s task. 
Her two best books, Corinne and De U Allemagne, are in all 
probability almost wholly unoriginal, a little sentiment in 
the first and a little constitutionalism in the second being all 
that she can claim. But Corinne is still a very remarkable 
exposition of a certain kind of wstheticism, and De I Alle- 
magne is still perhaps the most remarkable account of one 
country by a native and inhabitant of another which exists 
in literature. This praise, and it is very high praise, can 
be given to Madame de Stael. But the merits which it al- 
lows are not merits of the class which secure readers for- 
ever. Neither in style nor in thought was she of the first 
class or perhaps of the second; and besides thought and 
style nothing will save books. 
Baron Auguste de Stael edited, as has been said, the complete 
works of his mother in seventeen volumes (Paris, 1820-1), and the 
edition was afterwards republished in a compacter form, and, 
supplemented by some Guvres Inédites, is still obtainable in 3 vols. 
peree 8vo (Didot). The Considérations and the Dix Années d@’ Exil 
had been published after Madame de Stael’s death. There is no 
recent re-issue ofthe whole, and the minor works have not been 
reprinted, but Corinne, Delphine, Del Allemagne are easily accessible 
* incheap and separate forms. Of recent works on Madame de 

-Stael, or rather on ee and its society, those of M. M. Caro and 
‘ Othenin d’Haussonville may be mentioned. In English there is 
: an elaborate biography by A. Stevens (London, 1880), full of in- 
; formation, but unluckily not at all critical. (G. SA.) 


' STAFFORD, an inland county of England, is 
i 1 bounded on the S.E. by Warwickshire, S. 
‘Piste vir by Worcestershire, W. by Shropshire, N.- 
u ~~ W. by Cheshire, and E. by Derbyshire, just 
touching Leicestershire. It is of irregular outline, and 
has been likened to an elongated and compressed pear, 
somewhat tapering at both ends. Its greatest length 
from north to south is 53 miles, and its greatest 
breadth is 35 miles. The area is 748,443 acres—about 
1170 square miles. 

Surface and Geology.—Although the general aspect 
of the county is that of a plain, it has been pronounced 
“rather a subalpine or hilly district’ ; but its highest 
hill, Axe Edge, is only 1756 feet above the level of the 
sea. In the north the land is undulating and very 
pict ue; the hills here are the loftiest in the county, 
as Axe Rdge, Cloud Thorpe, Mow Cop, and other hil- 
locks and mounds called ‘* edges.’”. These are mostly 
composed of millstone grit. In the south we have 
sandstone, gravel, limestone, and basalt, represented 
respectivel by Kinfare Kdge Barr and Cannock 
, Sedgley, and Clent. The principal rivers are 
the Trent, the Tame, the Sow, the Penk, the Stour, 
the Blythe, the Tern, the Churnet, the Lyme, the 
Smestow, and the Manyfold; of these the Trent is 
the most important. ‘The Severn has a short part of 
its course within the county, traversing the coal-field 
at Arley. The Dove aepeTniee Staffordshire from 
Derbyshire. Several of the rivers are well supplied 


with fish. 
~e ogically the county is included in the New Red 
Sandstone district of England, and is of the Carboni- 
us, Permian, and Triassic systems of formation. It 
rich in limestone and coal. According to Mr. Gar- 
(Natural IHistory of the Sognig of Magord), the 
ing is a summary of its geological characters : 
e Polley coal-field occupies 51 square miles ; the 
h Staffordshire coal-field (excluding about 11 
; of it situated in other counties), 65; the Silu- 
mestone, ete., in the south of the county, 16; 
y basalt, 1; the Clent basalt, 2; the Arle 


‘females 489,004), an average of 1.31 


coal-field, basalt, cornstone, ete., 7; the mountain 
limestone, 40; the Cheadle coal-field, 18; the Chid- 
dleton coal-field, 1; the Meerbrook coal-field, 4; the 
millstone grit, 100; the New Red Sandstone (marl, 
gravel, rock, sand, and peat), 825. 

The county is very rich in fossils. In the coal, the 
limestone, and the Silurian deposits the remains of 
marine animals and plants are especially numerous. 
I'he museums in several towns have good collections 
of corals, calamites, and ferns; and probably the finest 
examples of trilobites and encrinites have been found 
in this part of England. The teeth of the Megalichthys 
have been found in the coal strata, and the Dudley 
museum contains a specimen of M. hibberti, nearly 
entire. he county is very rich in mineral productions, 
In a single year 12,000,000 tons of coal and 1,173,866 
tons of iron have been obtained. The greatest quan- 
tity of iron ig raised in the north and of coal in the 
south. Of the places at which the various products 
are found may be named—Birch Hills for anthracite 
coal; Hanley Green for peacock coal; Longton for 
cannel coal; Wednesbury for haematite iron ore; 
Langley Close for gray marble; the Rowley Hills for 
basalt. At Bilston casting sand, at Kingswinford fire- 
clay and fire bricks, at Tutbury alabaster, at Powke 
Hill black marble, and at Hemley Green red ochre are 
produced. In December, 1885, an important discovery 
of coal was made near Dudley. Mr. Blewitt has driven 
from the Grace Mary pits about 250 yards towards the 
Ivy House estate, through the igneous rocks, and come 
upon a large area of the best ai coal, about thirty 
feet in thickness, and some thirty acres in area. 


Climate and Agriculture.—As regards climate the county 


| shares the characteristics common to the midjand district 


of England. Agriculture, though not its distinctive fea- 
ture, forms a very important item in the industry and 
wealth of Staffordshire. The returns for 1886 furnish the 
following report: in corn crops there were 94,273 acres; 
roots, artificial grasses, etc., 43,343; clover and grasses, 46,- 
832; permanent pasture, 412,566; fallow, 7203; orchards, 
1188; market gardens, 866; nursery grounds, 233; woods 
and plantations, 34,911. From the same returns we learn 
that the number of horses employed in agriculture was 16,- 
031; unbroken horses and brood mares, 7802; cows in milk 
or in calf, 74,868; cattle under two years old, 56,224; two 
years and upward, 25,922; one-year-old sheep, 142,955; 
sheep under one year, 106,950; and pigs, 48,569. The total 
number of proprietors in the county was returned in 1873 
as 43,371, possessing 638,084 acres, producing an annual 
rental of £3,630,254 [$17,643,034.44]. The estimated extent 
of waste or common land was 7809 acres. Of the owners 
33,672 owned less than one acre each. Eight proprietors 
were owners of more than 10,000 acres each, viz., Earl of 
Lichfield, 21,433; Earl of Shrewsbury, 18,954; Lord Hath- 
erton, 14,901; Marquis of Anglesey, 14,344 ; Sir J. H. Crewe, 
14,256; Duke of Sutherland, 12,744; Lord Bagot, 10,993 ; 
Sir T. F. F, Boughey, 10,505. 

Manufactures—The manufactures of Staffordshire are of 
a very varied character. Almost everything which is made 
of iron is manufactured in one town or another; and it 
would only be tedious to enumerate the almost infinite 
variety of goods produced. Wolverhampton and Willenhall 
are famous for locks, Cradley for nails, Oldbury for railway 
carriages, Walsall for spurs, bits, and saddlery, Tipton for 
anchors, Smethwick for glass, Soho for steam engines and 
hydraulic jacks, Wednesfield for keys, Bilston for tinplate 


wares, and Bloxwich for bits. Thanks to the labors of | 


Josiah Wedgwood and Flaxman, the pottery work of Staf- 
fordshire ranks among the most famous manufactures of 
the kingdom, and Etruria is a household word wherever 
the admirable and artistie Wedgwood ware is known. The 
ale produced at Burton-on-Trent finds a market in almost 
every civilized country in the world, and in some that can 
scarcely be so described. 

Communication —The county is admirably provided with 
railways, canals, and tramways. The main roads are excel- 
lent, and are well maintained and kept in capital condition. 

Administration and Population.—The population in 1861 was 
746,943; in 1871 858,326 ; and in 1881 981,013 (males 492,009, 
persons to an acre. Staf- 
fordshire is in the Oxford circuit, and is nearly all in the 
diocese of Lichfield. The seat of the bishopric and the will 
courts are at Lichfield. The assize town is Stafford. There 


‘are five hundreds, each having two divisions: North Tot- 
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STAFFORD. 


monslow (Leek) and South Totmonslow (Cheadle), North | Izaak Walton, Dr. Samuel Johnson, David Garrick, Josiah 
Pirehill (Potteries), and South Pirehill (Stone), North Of- | Wedgwood, Miss Seward, Mary Howitt. 


flow (Burton-on-Trent), and South Offlow (Walsall), East 


Cuttlestone (Rugeley) and West Cuttlestone (Gnosall), North | 


Seisdon (Sedgley) and South Seisdon (Kinfare). The county 
has one court of quarter sessions, and is divided into 
twenty-two petty and special sessional divisions ; and there 
are 247 civil parishes and sixteen poor law unions. The 


municipal boroughs number twelve: Burslem, population | 


26,522 ; 


Burton-on-Trent (partly in Derbyshire), 39,288; 


Hanley, 48,361; Lichfield, 8349; Longton, 18,620; Newcas- | 


tle-under-Lyme, 17,508; Stafford, 19,977; Stoke-on-Trent, 
19,261; Tamworth (partly in Warwickshire), 4891; Wal- 
sall, 58,795; West Bromwich, 56,295; Wolverhampton, 75,- 
766. s 

By the Redistribution of Seats Act, 1885, the parliamen- 
tary representation of Staffordshire was arranged as fol- 
lows: seven boroughs each returning one member, one 
borough returning three, and seven county divisions with 
one member to each,—making seventeen members for the 
whole county. The county divisions are named respectively 
Burton, Handsworth, Kingswinford, Leek, Lichfield, North- 
West, and West. The following is a list of the boroughs, 
with populations given by or based on the census of 1881: 
Wolverhampton (three members), 164,332; Hanley, 75,912; 
Newcastle-under-Lyme, 49,293; Stafford, 19,977 ; Stoke-on- 
Trent, 64,091; Walsall, 59,402; Wednesbury, 68,142; West 
Bromwich, 56,295. 

History and Antiquities—Much antiquarian learning has 
been employed in showing that Staffordshire was in early 
ante-Roman days famous for the presence and powers of the 
Druids. Cannock Chase has been described as their head- 
quarters in Britain; and Bar Beacon has been generally 
accepted as one of their principal places of worship, of which 
Drood or Druid Heath by its name still preserves the tra- 
dition. At the time of Cesar’s arrival in the island this 
part of England was peopled by tribes whom the Roman 
authors designate as Cornavii or Carnabii. The conquerors 
named the central part of the country, which included 
Staffordshire, Flavia Czsariensis. Two of their most famous 
roads, Watling Street and Icknield Street, passed through 
the county,—the first-named from Fazeley through Wall 
(Etocetum) to Wroxeter ( Uriconium), and the Icknield Street 
through Birmingham to Wall, and by Burton-on-Trent to 
Derby. In Saxon times Staffordshire formed part of the 


great kingdom of Mercia, which was remarkable for the 


tenacity with which the people clung to their old faith and 
resisted the introduction of Christianity. The new faith, 
however, prevailed over paganism, and a cathedral was 
founded at Lichfield. Through the influence of Offa, Pope 
Adrian in 786 made the see an independent archbishopric, 
but this honor was only possessed fora short period. Mercia 
was frequently invaded by the Danes, and several battles 
were fought in Staffordshire, notably at Tettenhall and 
Wednesfield (Woden’s Field), and a large number of Danes 
settled in this part. So rapidly did they occupy the land 
that in 1016, when the Danish king Canute divided his con- 
quests into four earldoms, Mercia was believed to have as 
many Danish as Saxon inhabitants. After the Norman 
Conquest the county was divided among the Conqueror’s 
retainers, the barons De Torri, De Montgomery, Fitz- 
Ansculf and de Ferrers coming in for the lion’s share. Of 
after historical events the most noted are the defeat and 
execution of the earl of Lancaster by Edward II. in 1322, 
and the battle at Blore Heath in 1459, in which the Yorkists 
were victorious over the Lancasterians. During the Civil 
War Lichfield cathedral was besieged in 1643, and Lord 
Brook was killed by a shot fired from the battlements of 
the great tower. Mary queen of Scots was imprisoned in 
Tutbury Castle from 1569 to 1572. In 1745 Charles Edward, 
the Young Pretender, in his attempt to win the crown of 
England, penetrated as far as Leek. 

Early British remains exist in various parts of the 
county; and a large number of barrows have been opened 
in which human bones, urns, fibule, stone hammers, arm- 
lets, pins, pottery, and other articles have been found. In 
the neighborhood of Wetton no fewer than twenty-three 
barrows have been opened, and British ornaments have been 
found in Needwood Forest. Several Roman camps also exist 
in different parts. But of medieval times the chief legacy 
is the cathedral at LICHFIELD (q. v.), one of the most beau- 
tiful in the kingdom. Of other interesting places the most 
worthy of notice are Beaudesert, Bentley Hall, Chillington, 
Dudley Castle, Enyille Hall, Ingestre, Stafford Castle, Tam- 
worth Castle, Tixall, and Wrottesley Hall. More modern 
mansions are Ilam Hall, Alton Towers, Shugborough, 
Patteshull, Keele Hall, and Trentham. Of famous person- 
ages belonging to the county are John Dudley (duke of 
Northumberland), Cardinal Pole, Archbishop Sheldon, Col. 
John Lane, General Harrison, Lord Anson, Earl St. Vincent, 


See Plot, Natural History of Staffordshire, 1686 ; Erdeswick, Survey 
of Staffordshire, 1717 ; Shaw, History and Antiquities of Staffordshire, 
1798-1801 ; Pitt, Topographical History of Staffordshire, 1817 ; Garner, 
Natural History of the County of Stafford, 1844; Langford, Stafford- 
shire and Warwickshire, 1874; and the publications of the Salt 
Archeological Society. 


STAFFORD, a parliamentary and municipal bor- 
ough of England, and the county town of Stafford- 
shire, is situated on the left bank of the river Sow, 
almost in the heart of England. It is 123 miles from 
London and 29} from Birmingham, and is in the 
southern division of the hundred of Pirehill. The 
principal trades of the town are tanning and the man- 
ufacture of boots and shoes, more especially for ladies. 
The oldest church is that of St. Chad, said to be ori- 
ginally of Saxon origin. It was formerly a large and 

eautiful church, with chancel, nave, aisles, transepts, 
and a central tower, but has suffered severely from 
time, neglect, and rough treatment. Restoration was 
begun in 1855, and the operations led to the discovery 
of some fine interlacing Norman arches and a beautiful 
Norman archway with some rich sculptured work be- 
tween the nave and tower. ‘hese were restored in 
1856 and a new roof was put on the chancel in memory 
of Izaak Walton. In 1874, the nave, arcades, and 
open-timbered roof were restored in memory of Mr. 
Thomas Salt ; in 1874-75 the south aisle was rebuilt, 
and in 1884-85 the tower. he finest of the churches 
in Stafford is undoubtedly St. Mary's, which was ad- 
mirably restored in 1844-45 by Sir Gilbert Scott, at a 
cost of £30,000 [$145,800]. It contains some good 
monuments, and several very fine memorial windows 
of stained glass. Other churches worthy of mention 
are Christ Church, St. Paul’s, and St. Thomas’s. The 
grammar school is a very old foundation, enlarged by 
Edward VI. ; the present building was erected in 1862. 
The free library was opened in 1882, and is now fairly 
well supplied with books. The William Salt library 
contains a unique collection of books, deeds, autographs, 
engravings, and drawings relating to the county, col- 
lected by Mr. Salt and presented by his widow. It 
contains some 7000 volumes, between 2000 and 3000 
deeds, and more than 9000 drawings, autographs, and 
valuable MSS., mostly relating to the history, topog- 
raphy, etc., of the county. The town also possesses 
a good museum, collected principally by Mr. Clement 
L. Wragge, and called by his name ; specially interest- 
ing is its almost perfect collection of fossils. Stafford 
also contains a good school of art and a mechanics’ 
institute. Other prominent buildings are the shire 
hall, in which the assizes and quarter sessions are held, 
and the borough hall; the latter contains the munici- 
pal offices, and also has a. large hall for public meet- 
ings. Stafford is well supplied with charitable insti- 
tutions, among which may be mentioned the general 
infirmary, built in 1766; the county lunatic Laplace in 
1818; and the Coton Hill institution for the insane in 
1854. beautifully situated on rising ground, which com- 
mands extensive views of some of the loveliest coun- 
try in the county, while its own grounds are tastefully 
laid out. The householders of Stafford formerly pos- 
sessed the right of using some very extensive common 
land situated north of the town; in 1880, however, all 
that remained (134 acres) was inclosed, and is now held 
for the people by a committee of householders elected 
annually. A part of this land, called Stone Flat, is 
preserved as a oo recreation ground. Of another 
common named Coton Field, consisting of about 180 
acres. 70 acres were in 1884 transferred absolutely to 
the freemen, and have been divided into 401 garden 
allotments, which are let at a small rental to resident 
freemen or their widows. The parliamentary gh 
(area 774 acres, with population of 18,904 in’ 
extended in 1885, abe is now identical with the n 
cipal borough. The area of this is 1012 acres, an 
population, 14,437 in 1871, was in 1881 19,977. 


STAG—STAIR. 


Act of 1885 reduced the parliamentary representation 
from two members to one, ' 


Stafford was of considerable importance before the Con- 
quest. Thesite was at first known as Berteliney or Bethe- 
ney, from the island on which the earliest houses were 
built. As the town grew its name was changed into that 
of Statford or Stadford. In 913 Ethelfleda, sister of Edward 
the Elder, erected a fortification here, generally called a 
eastle, but doubtless one of those defensive mounds which 
from their admirable positions were afterwards selected by 
the Normans as the sites of their castles and strongholds. 
About a year and a half afterwards Edward the Elder built 
a tower, with walls and a fosse round it. Pennant says this 
was on the mount called Castle Hill by Speed. Stafford is 
mentioned in Domesday as a city paying £9 in customs. 


There were 18 royal burgesses, and the earls of Mercia pos- | 


sessed twenty mansions. The number of houses entered is 
178. William built a castle on the old site, of which he 
appointed Robert de Torri governor, who took the name De 
Stafford from that of the town, and was the originator of 
the great family of the Staffords. At this time it contained 
a royal mint; some of the coins are still extant, bearing on 
the obverse the head and name of the king, and on the re- 
verse ‘“Godwinne on Staef.” 
moneyer.”’ The castle of Robert de Torri was rebuilt by 
Ralph de Stafford in the reign of Edward III.; during the 
Civil War it was held for the Royalists by the earl of 
Northampton, but was taken for the Parliament by Sir Wil- 
liam Brereton in May, 1643. The castle was soon afterwards 
demolished by order of the Parliament. When fortified, 
Stafford had four gates. That on the south, near the river 
bridge, called the Green-gate, was taken down in 1780. The 
arch of the East-gate was standing a few years ago. The 
Gaol-gate was in ruins in 1680. The site of the fourth gate 
is unknown. King John confirmed and enlarged the privi- 
leges granted by the old charter. This was again con- 
firmed by Edward VI., and on August 6, 1575, Elizabeth 
visited the town. Stafford adopted the Local Government 
Act, 1858, on April 23, 1872 ; and in 1876 an Act was obtained 
for extending the borough boundaries. The corporation 
now consists of a mayor, eight aldermen, and twenty-four 
councillors. 


STAG. Scée Derr. 

STAHL, Geora Ernst (1660-1734), chemist, was 
born on 21st October, 1660, at Ansbach, studied at 
Jena, and became court-physician to the duke of 
Weimar in 1687. In 1694 he was appointed professor 
of medicine in Halle and in 1716 physician to the king 
of Prussia. He died at Berlin on May 14, 1734. His 
Theoria Medica Vera appeared at Halle in 1707 (see 
Mepicrng, vol. xv. p. 822), and his Experimenta et 
Observationes Chemicce at Berlin in 1731 (see CHEM- 
IsTRY, vol. v. p. 399). 

STAIR, James Datrympie, First Viscount 
(1619-1695), was born in May, 1619, at Drummurchie 
in Ayrshire. He was descended from a family for 
several generations inclined to the principles of the 
Reformation, and had ancestors both on the father’s 
and the mother’s side amongst the Lollards of Kyle. 
‘His father James Dalrymple, laird of the small estate 
of Stair in Kyle, died when he was an infant; his 
mother, Janet Kennedy of Knockdaw, is described as 
‘Sa woman of excellent spirit,’? who took care to have 
him well educated. From the grammar school at 
Mauchline he went in 1633 to the university of Glas- 
gow, where he graduated in arts on July 26, 1637. 
Next year he went to Edinburgh, probably with the 

intention of studying Jaw, but the troubles of the 
nes then approaching a crisis led him to change his 
se, and we next find him serving in the earl of 
cairn’s regiment in the war of the Covenant. 
at part he took in it is not certainly known, but he 
in command of a troop when recalled in 1641. to 
npete for a regency (as a pe or professorship 
then called) in the university of Glasgow. He was 

d in March. Mathematics, logic, ethics, and 
were the chief subjects of his lectures, and 
ok on logie by one of his students has been 

His activity and skill in matters of col- 
ess were praised his colleagues, who 
gran them some of the leading Covenant- 
3, his zeal in teaching was gratefully 


=o 


461 


acknowledged by his students. After nearly seven 
years’ service he resigned his regency, and removed to 
Edinburgh, where he was admitted to the bar on Feb- 
ruary 17,1648. This step had probably been rendered 
easier by his marriage four years before to Margaret 
Ross, co-heiress of Balneil in Wigtown. Stair’s prac- 
tice at the bar does not appear to have been large; his 
talents lay rather in the direation of learning and busi- 
ness than of oratory or advocacy. His reputation and 
the confidence reposed in him were shown by his ap- 
pointment in 1649 as secretary to the commission sent 
to The Hague to treat with Charles I. by the parlia- 
ment of Scotland. The negotiation having been broken 
off through the unwillingness of the young king to 
accept the terms of the Covenanters, Stair was again 
sent in the following year to Breda, where the failure 
of Montrose’s expedition forced Charles to change his 
attitude, and to return to Scotland as the covenanted 
king. Stair had preceded him, and met him on his 


‘landing in Aberdeenshire, probably carrying with him 


odaatinds eanikhont ‘uieota| the news of the execution of Montrose, which he had 
i 2 WE e “king’s | 


witnessed. 

During the Commonwealth Stair continued to prac- 
tice at the bar; but like most‘of his brethren he refused 
in 1654 to take the oath of allegiance to the Common- 
wealth and abjuration of royalty. Three years later, 
on the death of Lord Balcomie, Stair was appointed 
one of the commissioners for the administration of jus- 
tice in Scotland on the recommendation of Monk. His 


|appointment to the bench on Ist July, 1657, by Monk 


was confirmed by Cromwell on the 26th. Stair’s asso- 


ciation with the English judges at this time must have 


enlarged his acquaintance with English law, as his 
travels had extended his knowledge of the civil law 
and the modern European systems which followed it. 
He thus acquired a singular advantage when he came 
to write on law, regarding it from a cosmopolitan or 
international rather than a merely local or national 
point of view. His actual discharge of judicial duty 
at this time was short, for after the death of Crom- 
well the courts in Scotland were shut,—a new com- 
mission issued in 1660 not having taken effect, it being 
uncertain in whose name the commission ought to run. 
It was during this period that Stair became intimate 
with Monk, who is said to have been advised by him 
when he left Scotland to eall a full and free parliament. 
Soon after the Restoration Stair went to London, 
where he was received with favor by Charles, knighted, 
and included in the new nomination of judges in the 
Court of Session on 13th February, 1661. He was also 
put on various important commissions, busied himself 
with local and agricultural affairs, and, like most of 
the Scottish judges of this and the following century, 
acted with zest and credit the part of a good country 
gentleman. 

In 1662 he was one of the ao who refused to. 
take the declaration that the National Covenant and 
the Solemn League and Covenant were unlawful oaths, 
and, forestalling the deposition which had been threat- 
ened as the penalty of continued non-compliance, he 

laced his resignation in the king’s hands. The king, 
ometar’ summoned him to London, and allowed him 
to take the declaration under an implied reservation. 
The next five years of Stair’s life were comparatively 
uneventful, but in 1669 a family calamity, the exact 
facts of which will probably never be ascertained, over- 
took him. His daughter Janet, who had been be- 
trothed to Lord Rutherfard, was married to Dunbar 
of Baldoon, and some tragic incident occurred on the 
wedding night, from the effects of which she never 
recovered. As the traditions vary on the central fact, 
whether it was the bride who stabbed her husband, or 
the husband who stabbed the bride, no credence can 
be given to the mass of superstitions and spiteful — 
slander which surrounded it, principally levelled at 
Lady Stair. In 1670 Stair served as one of the Scottish 
commissioners who went to London to treat of the 
Union; but the project, not seriously pressed by Charles — 
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and his ministers, broke down through a claim on the 
part of the Scots to what was deemed an excessive 
representation in the British parliament. In January, 
1671, Stair was appointed president of the Court of 
Session. 


department of private law. 
Lauderdale’s government Stair used his influence in 
the privy council and with Lauderdale to mitigate the 
severity of the orders passed against ecclesiastical 
offenders, but for the most part he abstained from at- 
tending a board whose policy he could not approve. 
In 1679 he went to Pein to defend the court against 
charges of partiality and injustice which had been 
made against it, and was thanked by his brethren for 
his success. When in the following year the duke 
of York came to Scotland, Stair distinguished him- 
self by a bold speech, in which he congratulated the 
duke on his coming amongst a nation which was en- 
tirely Protestant. This speech. can have been little 
relished, and the duke was henceforth his implac- 
able enemy. His influence prevented Stair from being 
made chancellor in 1681, on the death of the duke of 
Rothes. 

The parliament of this year, in which Stair again 
sat, was memorable for two statutes, one in private 
and the other in public law. The former, relating to 
the testing of deeds, was drawn by Stair, and is some- 
times called by his name. Although it is susceptible 
of some improvement, the two centuries during which 
it has regulated this important branch of practical 
conveyancing is a testimony to the skill of the drafts- 
man. he other was the infamous Test Act, probably 
the worst of the many measures devised at this period 
with the object of fettering the conscience by oaths. 
Stair also had a minor share in the form which this 
law finally took, but it was confined to the insertion 
of a definition of ‘‘ the Protestant religion’’; by this 
he hoped to make the test harmless, but his expecta- 
tion was disappointed, and the form in which it 
emerged from parliament was such that no honest man 
could take it. Yet, self-contradictory and absurd as it 
was, the Test Act was at once rigidly enforced. Argyll, 
who declared he took it only in so far as it was con- 
sistent with itself and the Protestant religion, was tried 
and condemned for treason, and narrowly saved his 
life by escaping from Hdinburgh Castle the day before 
that fixed for his execution. Stair, dreading a similar 
fate, went to London to seek a personal interview with 
the king, who had more than once befriended him, 
perhaps remembering his services in Holland; but the 
duke of York intercepted his access to the royal ear, 
and when he returned to Scotland he found a new 
commission of judges issued, from which his name 
was omitted. He retired to his wife’s estate in Gallo- 
way, and occupied himself with preparing for the press 
his great work, The Institutions of the Law of Scot- 
land, which he published in the autumn of 1681, with 
a dedication to the king. 

He was not, however, allowed to pursue his legal 
studies in peaceful retirement. His wife was charged 
with attending conventicles, his factor and tenants se- 
verely fined, and he was himself not safe from prose- 
cutionat anymoment. A fierce dispute arose between 
Claverhouse and his son, the master of Stair, relative 
to the regality of Glenluce; and, both having appealed 
to the privy council, Claverhouse, as might have been 
expected, was absolved from all the charges brought 
against him, and the master was deprived of the re- 
gality. Stair had still powerful friends, but his oppo- 
nents were more powerful, and he received advice to 
quit the country. He repaired to Holland in October, 
1684, took up his residence, along with his wife, some 
of his younger children, and his grandchild, afterwards 
the field-marshal Stair, at Leyden. While there he 
published the Decisions of the Court of Session be- 
tween 1666 and 1671, of which he had kept a daily 


In the following year, and again in 1673, he | 
was returned to parliament for Wigtownshire, and took | 
part in the important legislation of those years in the | 
During the bad time of | 
/he had no doubt sympathized, but the only proof of 
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| record, and a small treatise on natural philosophy, en- 
| titled Physiologia Nova Experimentalis. 


In his absence a prosecution for treason was raised 
against him and others of the exiles by Sir G. Mac- 
kenzie, the lord advocate. He was charged with ac- 
cession to the rebellion of 1679, the Ryehouse plot, 
and the expedition of Argyll. With the first two he 
had no connection; with Argyll’s unfortunate attempt 


his complicity was slight, and was obtained by torture. 
The proceedings against him were never brought to an 
issue, having been continued by successive adjourn- 
ments until 1687, when they were dropped. The 
cause of their abandonment was the appointment of 
his son, the master of Stair, who had made his peace 
with James II., as lord advocate in room of Mackenzie, 
who was dismissed from office for refusing to relax the 
pene Jaws against the Catholics. The master only 
1eld office as lord advocate for a year, when he was 
‘degraded to be justice clerk’’—the king and his 
advisers finding him not a fit tool for their purpose. 
Stair remained in Holland till the following year, when 
he returned under happier auspices in the suite of 
William of Orange. illiam, who had made his ac- 
quaintance through the pensionary Fagel, was ever 
afterwards the firm friend of Stair and his family. 
The master was made lord advocate; and, on the 
murder of President Lockhart in the following year, 
Stair was again placed at the head of the Court of 
Session. n unscrupulous opposition, headed by 
Montgomery of Skelmorlie, who coveted the office of 
secretary for Scotland, and Lord Ross, who aimed at 
the presidency of the court, sprang up in the Scottish 
rerraine and an anonymous pamphleteer, perhaps 
Tontgomery himself or Ferguson the Plotter, attacked 
Stair in a pamphlet entitled The Late Proceedings of 
the Parliament of Scotland Stated and Vindicatedd. 
He defended himself by publishing an Apology, which, 
in the opinion of impartial judges, was a complete 
vindication. Shortly after its issue he was created 
Viscount Stair. He had now reached the summit of 
his prosperity, and the few years which remained of 
his old age were saddened by private and public cares. 
In 1692 he lost his wife, the faithful partner of his 
good and evil fortune for nearly fifty years. The mas- 
sacre of Glencoe, which has marked the master of 
Stair with a stain which his great services to the state 
cannot efface,—for he was undoubtedly the principal 
adviser of William in that treacherous and ernel deed, 
—was used as an opportunity by his adversaries of re- 
newing their attack on the old president. His own 
share in the crime was remote; it was alleged that he 
had as a privy councillor declined to receive Glencoe’s 
oath of allegiance, though tendered, on the technical 
ground that it was emitted after the day fixed, but 
even this was not clearly proved. But some share of 
the odium which athaghadh to his son was naturally re- 
flected on him. Other grounds of complaint were not 
difficult to make up, which found willing supporters 
in the opposition members of parliament. disap- 
ointed suitor brought ina bill in 1693 complaining of 
Ve partiality. He was also accused of domineering 
over the other judges and of favoring the clients of 
his sons. ‘T'wo bills were introduced without naming 
him but really aimed at him,—one to disqualify peers 
from being judges and the other to confer on the 
crown @ power to appoint temporary presidents of the 
court. The complaint against him was remitted to a 
committee, which after full inquiry completely excul- 
pated him; and-the two bills, whose incompetency he 
demonstrated in an able paper addressed to the com- 
mission and parliament, were allowed to drop. He 
was also one of a parliamentary commission which pre- 
pared a report on the regulation of the judieatures 
afterwards made the basis of a statute in 1695 supple 
mentary to that of 1672, and forming the foundatior 
of the judicial procedure in the Scottish lowt 
tothe present century. On November 29, 1695, Sta’ 
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who had been for some time in failing health, died in 
Edinburgh, and was buried in the church of St. Giles. 


In the same year there was published in London a small 
volume with the title A Vindication of the Divine Perfections, 
Illustrating the Glory of God in them by Reason and Revelation, 
methodically digested,— By a Person of Honor. It was edited 
by the two Nonconformist divines, William Bates and John 
Howe, who had been in exile in Holland along with Stair, 
and is undoubtedly his work. Perhaps it had been a sketch 
of the “Inquiry Concerning Natural Theology” which he 
had contemplated writing in 1681. It is of no value as a 
theological work, for Stair was no more a theologian than 
he was a man of science, but it is of interest as showing the 
serious bent of his thoughts and the genuine piety of his 
character. 

It is as a legal writer and a judge that he holds a pre- 
eminent place amongst many distinguished countrymen 
belonging to his profession. The full title of his great work, 
which runs as follows—The Institutions of the Law of Scot- 
land, deduced from its Originals, and collated with the Civil, 
Canon, and Feudal Laws, and with the Customs of Neighboring 
Nations—is fully borne out by the contents, and affords evi- 
dence of the advantage Stair had enjoyed from his philo- 
sophical training, his foreign travels, and his*intercourse 
with Continental jurists as well as English lawyers. It is 
no narrow technical treatise, but a comprehensive view of 
jurisprudence as based on philosophical principles and de- 
rived from a Divine Author. But neither does it lose itself 
in generalities; for it is the work of a lawyer and judge 
intimately acquainted with every detail in the practical 
application of law in his native country. Unfortunately 
for its permanent fame and use, much of the law elucidated 
in it has now become antiquated through the decay of the 
feudal part of Scottish law and the large introduction of 
English law, especially in the departments of commercial 
law and equity. But its spirit still animates Scottish law 
and edueates Scottish lawyers, and it may be hoped will 
continue to do so, saving them from being the slaves of pre- 
eedent or the victims of the utilitarian philosophy which 
regards all positive law as conventional, and destitute of 
necessary principles derived from the nature of the world 
and man. 

The Physiologia was favorably noticed by Boyle, and is 
interesting as showing the activity of mind of the exiled 
judge, who returned to the studies of his youth with fresh 
zest when physical science was approaching its new birth. 
But he was not able to emancipate himself from formule 
which had cramped the education of his generation, and 
had not caught the light which Newton spread at this very 
time by the communication of his Principia to the Royal 
Society of London. 

Stair was fortunate in his descendants. “The family of 

' Dalrymple,” observes Sir Walter Scott, “ produced within 
two centuries as many men of talent, civil and military, 
of literary, political, and professional eminence, as any 
house in Scotland.” His five sons were all remarkable in 
their professions. The master of Stair, who became the 
first earl, was an able lawyer, but still abler politician. Sir 

James Dalrymple of Borthwick, one of the principal clerks 
_ of session, was a very thorough and accurate historical an- 
tiquary. Sir Hew Dalrymple of North Berwick succeeded 
is father as president, and was reckoned one of the best 
la and speakers of his time. Thomas Dalrymple 
became physician to Queen Anne. Sir David Dalrymple 
of Hailes was lord advocate under Anne and George I. 
ir’s grandson, the field-marshal and second earl, gained 
ual credit in war and diplomacy. His great grandson, 
Sir David Dalrymple, Lord Hailes, also rose to the bench, 
ar he had an honorable character for learning as a 
& 


y 


and humanity as a criminal judge. But his literary 
seeded his legal fame. As an honest and impartial his- 
an he laid the foundations of the true narrative of 
tish history, from which all his successors have largely 
‘For a fuller account of the life of Stair see Annals of the Viscount 
and First and Second Earls of Stair, by J. Murray Graham, and Me- 
ir of Sir James Dalrymple, First Viscount Stair, 1875, \ i Z ie 
ckay. . M. 


STALYBRIDGE, a municipal and parliamentary 
ough of England, partly in icelishies but princi- 
in Cheshire, is situated on the Tame, 1 mile east 
shton-under-Lyne, and 7} east of Manchester. The 
» is crossed by bridges connecting the counties of 
er and Lancaster. The principal public IMIS 


the town-hall (1831), the Foresters’ hall (1836), 
t infirmary, the mechanics’ institute (1861), 


le’s institute (1864), the market-hall (1866), 
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and the Oddfellows’ hall (1878). Stamford park, 
extending to about 60 acres, and lying between Staly- 
bridge and Ashton, was opened 12th July, 1873. The 
town is one of the oldest seats of the cotton manufae- 
ture, the first cotton mill having been erected in 1776, 
and the first steam engine in 1795. In addition to 
extensive cotton mills, 1t possesses woollen factories, 
iron and brass foundries, machine works, nail works, 
and paper mills. Stalybridge was created a market- 
town in 1828, was incorporated as a municipal borough 
in 1857, and obtained the privilege of returning a 
member to parliament in 1867. The municipal bor- 
ough (area 806 acres) had a population of 21,092 in 
1871, and 22,785 in 1881; its limits were extended in 
1881 to 3120 acres, with a population of 25,977. The 
population of the parliamentary borough (area 2214 
acres) in 1871 was 35,114, and in 1881 it was 39,671. 
The area added to the municipal borough in 1881 was 
in 1885 included in the parliamentary borough also,— 
the population of this extended area being 42,863 at 
the census of 1881. 


| spire, the 


STAMFORD, a municipal borough and market- 
town, chiefly in Lincolnshire but partly in Northamp- 
tonshire, is situated on the river Welland, and on 
branches of the Midland, the London and North 
Western, and the Great, Northern railway lines, 89 
miles north of London, and 55 south of Lincoln. 
The ancient bridge over the Welland was in 1849 su- 
perseded by a new structure of stone, erected at a cost 
of £8500 [$41,310]. The town formerly possessed 
fourteen parish churches, but now has only six, viz., 
St. Mary’s, erected at the end of the 13th century 
possessing an Early English tower, with Decorated 
rincipal other parts of the building being 
Perpendicular ; All Saints, also of the 13th century, 
the steeple being built at the expense of John Brown, 
merchant of the staple at Calais, in the beginning of 
the 15th century ; St. Michael’s, rebuilt in 1836 on the 
site of one erected in 1269; St. George’s, Early En- 
glish, Decorated, and Perpendicular, for the most part 
rebuilt’ in 1450, at the expense of William Bruges, 
first garter king-at-arms; St. John Baptist’s, Perpen- 
dicular, erected about 1452; and St. Martin’s, Perpen- 
dicular, in which: Lord Treasurer Burghley is buried. 
Formerly there were several religions houses: the 
Benedictine monastery of St. Leonard’s, founded in 
the 7th century, of which there are still some remains ; 
the Carmelite monastery (1291), of which the west 
gate still stands; the houses for gray friars (time of 
Henry III.), Dominicans (1240), Gilbertines (1291), 
and Augustinians (1316). The principal secular build- 
ings are the town-hall (rebuilt 1776), the corn exchange 
(1859), and the literary and scientific institute (1842), 


with a library of 6000 volumes. There are a large 
number of charitable institutions, including the Stam-. 
ford and Rutland infirmary (1828), Browne’s hospital, 
founded in the time of Richard IIL, Snowden’s alms- 
houses (1604), Truesdale’s almshouses (1700), and 
Burghley hospital, founded by Lord Treasurer Burgh- 
ley (1597). Teateljffe’s and Browne’s high school for 
boys was lately erected at a cost of £7000 $34,020], 
on the site of Rateliffe’s free school; and Brown’s 
school for girls in St. Martin’s was erected in 1876 at_ 
a cost of £5000 [$24,300]. The prosperity of the 
town depends chiefly on its connection with agricul- 
ture. It possesses iron foundries, agricultural imple- 
/ ment a a wagon factories, and breweries. There 
is also some trade in coal, timber, stones, and slates. 
The population of the municipal borough (area 1766 
acres) in 1871 was 7846, and in 1881 it was 8773 ; that 
of the parliamentary borough (area 1894 acres) in the 
same years was 8086 and 8993. The latter was merged 
in the counties in 1885, giving its name to a parlia- 
mentary division of Lincolnshire. 

The town is of very remote antiquity, and is supposed 
to have grown into importance after the decay of the Ro- 
man village of Bridge Casterton, two miles distant. Its 
name,.an early form of which was Staenford, was derived 


‘ 
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from a passage at the town across the Welland by stone. 
It was the scene of the first battle of the Picts aud Scots 
against the Britons and Saxons in 449, and subsequently 
became one of the five great Danish boroughs. A castle 
was built early in the 10th century on the south bank of 
the river opposite the town, but has long disappeared ; and 
of another on the northwest of the town, fortified by Ste- 
phen, only the foundations now remain, The town was at 
one time enclosed by walls, and there are still traces of 
gateways on the east and west sides. In the reign of Henry 
III. the lectures of the Carmelites on divinity and the 
liberal arts led to the erection of colleges, and Stamford 
became celebrated as a place of education. When dissen- 
sions arose among the students of Oxford in the reign of 
Edward III., many removed thither, and ultimately the 
universities both of Oxford and Cambridge thought it nec- | 
essary to pass statutes prohibiting their students from pro- 

ceeding to other places for any part of their education, 

Stamford being specially mentioned in the Oxford statute. 

At the time of the Conquest, Stamford was governed by 

aldermen, It was incorporated by charter in the reign of 

Edward IV. In 1663 it received a charter from Charles IT. 

constituting its chief magistrate a mayor. It returned two 

members to parliament from the reign of Edward I. till | 
1867, and one from 1867 to 1885. The deanery of Stamford 

is an ancient peculiar, the appointment being vested in the 

bishop of Lincoln, 


STAMFORD, a borough of the United States, in 
Fairfield county, Connecticut, is situated on Long 
Island Sound, 35 miles northeast of New York city, 
on the New York, New Haven and Hartford Railroad. 
It hasa small harbor accessible to steamboats by means 
of a canal; and among its public buildings are the 
town-hall and several handsome churches. Locks, 
carriages, stoves, fire-bricks, edge-tools, cranes, hard- 
ware, hosiery, and especially logwood extract and 
liquorice are manufactured in the borough. The pop- 
ulation was 9714 in 1870 and 11,297 in 1880. 

STAMMERING, or SrurrerinaG, designates a spas- 
modie affection of the organs of speech in which the 
articulation of words is suddenly checked and a pause 
ensues, often followed by a repetition in rapid sequence 
of the particular sound at which the stoppage occurred. 
Of this painful affection there are many grades, from 
a slight inability to pronounce with ease certain letters 
or syllables, or a tendency to hesitate and to interject 
unmeaning sounds in a spoken sentence, to the more 
severe condition in which there is a paroxysm of spasms 
of the muscles, not only of the tongue and throat and 
face, but even of those of respiration and of the body 
generally. ‘To understand in some degree the explana- 
tion of stammering it is necessary to consider shortly 
the physiological mechanism of articulate speech. 
Speech is the result of various muscular movements 
affecting the current of air as it passes in expiration 
from the larynx through the mouth. If the vocal 
cords are called into action, and the sounds thus pro- 
duced are modified by the muscular movements of the | 
tongue, cheeks, and lips, we have vocal speech; but , 
if the glottis is widely open and the vocal cords re- 
laxed, the current of air may still be moulded by the 
muscular apparatus so as to produce speech without 
voice, or whispering (see Votcr). In both cases, how- 
ever, the mechanism is very complicated, requiring a 
series of nervous and muscular actions, all of which 
must be executed with precision and in accordance. | 
In vocal speech, for example, it is necessary that the 
respiratory movements, more especially those of expi- 
ration, occur regularly and with nice adjustment to the 
kind of articulate expression required ; that the vocal 
cords be approximated and tightened by the muscles 
of the larynx acting with delicate precision, so as to 
produce the sound of the pitch desired; that the rima 
glottidis (or aperture of the larynx) be opened so as to 
produce prolonged sounds, or suddenly closed so as to | 
cut off the current of air; that the movements of the 
muscles of the tongue, of the soft palate, of the jaws, 
of the cheeks, and of the lips occur precisely at the 
right time and to the requisite extent; and finally that 

1 of these muscular adjustments take place with 


rapidity and smoothness, gliding into each other with- 
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out effort and without loss of time. Exquisite eo- 


/ ordination of muscular movement is therefore neces- 


sary, involving also complicated nervous actions. 


| Hence is it that speech is acquired by long and labo- 


rious effort. A child possesses voice from the begin- 
ning; it is born with the capacity for speech ; but 
articulate expression is the result of education. In 
infancy, not only is knowledge acquired of external 
objects, and signs attached in the form of words to the 
ideas thus awakened, but the nervous and muscular 
mechanisms by which these signs or words receive 
vocal expression are trained by long practice to work 
harmoniously. 

It is not surprising, therefore, that in certain eases, 
owing to some obscure congenital defect, the co-ordi- 
nation is not effected with sufficient precision, and 
that stammering is the result. Even in severe cases 
no appreciable lesion can be detected either in the 
nervous or muscular mechanisms, and the condition is 
similar to what may affect all varieties of finely co- 
ordinated movements. ‘The mechanism does not work 
smoothly, but the pathologist is unable to show any 
organic defect. Thus the co-ordinated movements 
necessary in writing are disturbed in scrivener’s palsy, 
and the skilful performer on the piano or on any in- 
strument requiring minute manipulation may find that 
he is losing the power of delicate adjustment. Stam- 
mering is occasionally hereditary. It rarely shows 
itself itor the age of four or five years, and as a 
rule it is developed between this age and puberty. 
Men stammer ina much larger proportion than women. 
It may occur during the course of nervous affections, 
such as hysteria, epilepsy, or tabes dorsalis ; some- 
times it follows febrile disorders ; often it develops in 
a child in a feeble state of heath, without any special 
disease. In some cases a child may imitate a stammerer 
and thus acquire the habit. Any general enfeeblement 
of the health, and especially nervous excitement, aggra- 
vates the condition of a confirmed stammerer. 

Stammerers, as a rule, find the explosive consonants 


6, p, d, t, k, and hard g the most difficult to articulate, 
| but many also are unable easily to deal with the more 


continuous consonants, such as v, f, th, s, z, sh, m, n, 
y, and in severe cases even the vowels may cause a 
certain amount of spasm. Usually the defect is not 
observed in whispering or singing; but there are ex- 
ceptions to this statement. In prone the explo- 
sive sounds the part of the oral apparatus that ought 
suddenly to open or close remains spasmodically closed, 
and the stammerer remains for a moment voiceless or 
strives pitifully to overcome the obstruction, utterin 
a few successive puffs or sounds like the beginning o 
the sound he wishes to utter. The lips thus remain 
closed at the attempted utterance of ) and p; the tip 
of the tongue is pressed against the hard palate or the 
back of the upper front teeth in d and ¢; and the back 
of the tongue presses against the postote part of the 
palate in pronouncing g hard and k. In attempting 
the continuous consonants, in which uaturally the 
passage is not completely obstructed. the stammerer 
does not close the passage spasmodically, but the parts 
become fixed in the half-opened condition, or there are 
intermittent attempts to open or close them, causing 
either a drawling sound or coming to a full stop. In 
severe cases, where even vowels cannot be freely 
uttered, the spasm appears to be at the rima glottidis 
(opening of the larynx). Again, in some cases, the 
spasm may affect the respiratory muscles, giving rise 
to a curious barking articulation, in consequence of 
oe of the expiratory muscles, and in such cases” 
the patient utters the first part of the sentence slowly 
gradually accelerates the speed, and makes a 
towards the close. In the great majority of case 
spasm affects the muscles of articulation pro 

is, those of the pharynx, tongue, cheeks, a 
the most aggravated cases the condition of 
is pitiable. It has thus been well dese 
Bristow in an article full of interesting de 
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“The most distressing cases are those in which the spasm 
extends to parts unconnected with speech,—it may be to 
nearly the whole muscular organism. In such a case the 
Spasm commences, let us assume, at the base of the tongue; 
the mouth opens widely and remains in that position; the 
muscles of expiration work convulsively ; the glottis con- 
tracts; respiration becomes arrested ; the face becomes con- 
gested and the veins dilated ; violent spasmodic movements 
involve the trunk and limbs; and only after some time, 
either when the patient becomes exhausted, or when he 
resolutely restrains his attempts to articulate, does his 
OS come to an end.” —Quain’s Dictionary of Medicine, 
p. «. a 


Such a case is not common; it is more paroxysmal 
than habitual; and in ordinary conversation, when the 
patient is free from nervous excitement, the defect 
may be scarcely observed. A condition named aph- 
thongia is even more distressing. It totally prevents 
speech, and may, at intervals, come on when the per- 
son attempts to speak; but fortunately it is only of 
temporary duration, and is usually caused by excep- 
tional nervous excitement. It is characterized by 
spasm of the muscles supplied by the hypoglossal 
nerve, including the sterno-hyoid, sterno-thyroid, and 
thyro-hyoid muscles. In almost all cases of stuttering 
it is noticed that the defect is most apparent when the 
person is obliged to make a sudden transition from one 
class of sounds to another, and the patient soon dis- 
covers this for himself and chooses his words so as to 
avoid dangerous muscular combinations. When one 
considers the delicate nature of the adjustments neces- 
_ sary in articulate speech, this is what may be expected. 
Tt is well known that a quickly diffusible stimulant, 
such ha alcohol, temporarily removes the difficulty in 
speech. 
Stuttering may be successfully overcome in some 
cases by a careful process of education under a com- 
tent tutor. Not a few able public speakers were at 
rst_stutterers, but a prolonged course of vocal gym- 
nastics has remedied the detect. The patient should 
be encouraged to read and speak slowly and deliber- 
ately, carefully pronouncing each syllable, and when 
he feels the tendency to stammer, he should be advised 
to pause for a short time, and then by a strong volun- 
tary effort to attempt to pronounce the word. He 
should also be taught how to regulate respiration dur- 
ing speech, so that he may not fail for want of breath. 
In some cases aid may be obtained by raising the voice 
_ towards the close of the sentence. Sounds or com- 
binations of sounds that present special difficulties 
‘should be made the subject of careful study, and the 
defect may be largely overcome by a series of graduated 
exercises in reading. ‘The practice of intoning is use- 
ful in many cases. In ordinary conversation it is often 
important to have some one present who may by a 
loo * ped the stammerer on his guard when he is ob- 
served to be talking too quickly or indistinctly. Thus 
by patience and determination many stammerers have 
ar overcome the defect that it can scarcely be 
iced in conversation ; but even in such cases mental 
ement or slovenly inattention to the rules of speech 
ble for the condition may cause a relapse. In 
ery severe cases, where the spasmodic seizures affect 
er muscles than those of articulation, special medi- 
treatment is necessary, as such are on the border- 
of serious nervous disturbance. All measures 
to improve the general health, the removal of 
tion of the mouth or gums that may aggravate 
al stammering, the avoidance of great emotional 
ment, a steady determination to overcome the 
st by voluntary control, and a system of education 
h as has been sketched will do much in the great 
jority of cases to remedy stammering. (J. G. M.) 
PS. ‘The stamp duty is a tax imposed upon 
L | variety of legal and other documents, and 
a branch of the national revenue. The stamp 
a cheap and convenient mode of certifying that the 
regulations have been complied with. Stamp 
ypear to have been invented by the Dutch in 
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1624. They were first imposed in England in 1694 by 
5 and 6 Will. and Mary, ec. 21, as a temporary means 


of raising funds for carrying on the war with France, 


( They now depend upon a very large number of statutes. 


the principal one being the Stamp Act, 1870, 33 and 
34 Viet. ¢. 97 (which extends to the United Kingdom), 
The amount of stamp duty varies from one halfpenny 
(postage) to thousands of pounds (probate or succes- 
sion). It appears scarcely necessary in this place to 
set out at length the various stamp duties payable in 
the United Kingdom, inasmuch as those of the most 
usual occurrence will readily be found in ordinary books 
of reference. 


Stamp duties are either fixed, such as the duty of one 
penny on every cheque irrespective of its amount, or ad 
valorem, as the duty on a conveyance, which varies accord- 
ing to the amount of the purchase money. The duty is 
denoted generally by an impressed, less frequently by an 
adhesive, stamp, sometimes by either at the option of the 
person stamping. Thus an inland bill of exchange (unless 
payable on demand) must have an impressed stamp, a for- 
eign bill of exchange an adhesive stamp, while an agree- 
ment or receipt stamp may be of either kind. It should 
be noticed that certain documents falling within a class 
which as a rule is subject to stamp duty are for reasons of 
public policy or encouragement of trade exempted from the 
duty by special legislation. Examples of such documents 
are Bank of England notes, agreements within ? 17 (but 
not those within ? 4) of the Statute of Frauds (see Fraup), 
agreements between a master of a ship and his crew, trans- 
fers of ships or shares in ships, indentures of apprentice- 
ship for the sea service, petitions forwarded by post to the 
crown or a House of Parliament, and most instruments re- 
lating to the business of building and friendly societies. 

As a general rule a document must be stamped at the 
time of execution, or a penalty (remissible by the commis- 
sioners of inland revenue) is incurred. The penalty is in 
most cases £10 [$48.60|, sometimes much more; in the case 
of policies of marine insurance it is £100 [$486]. Some in- 
struments cannot be stamped at all after execution, even 
with payment of the penalty. Such are bills of exchange 
and promissory notes (where an impressed stamp is neces- 
sary), bills of lading, proxies for voting at meetings of pro- 
prietors of joint-stock companies, and receipts after a month 
from date. An unstamped instrument cannot be pleaded 
or given in evidence except in criminal proceedings or for 
a collateral purpose. If an instrument chargeable with 
duty be produced as evidence in a court, the officer whose 
duty it is to read the instrument is to call the attention of 
the judge to any omission or insufficiency of the stamp, and 
if the instrument is one which may legally be stamped after 
execution, if may, on payment of the amount of the unpaid 
duty and the penalty payable by law, and a further sum of 
£1 [$4.86], be received in evidence, saving all just exceptions 
on other grounds. The rules of the Supreme Court, 1883 
(Ord, xxxix. r. 8, re-enacting a provision of the Common 
Law Procedure Act), provide that a new trial is not to be 
granted by reason of the ruling of a judge that the stamp 
upon any document is sufficient cr that the document does 
not require a stamp. The stamp upon a document subject 
to the stamp laws of a foreign state is usually admissible in 
evidence in a court of the United Kingdom if it conform | 
in other respects to the rules governing the admissibility 
of such documents, even though it be improperly stamped 
according to the law of the foreign country. The admissi- 
bility of documents belongs to the ordinatoria litis rather 
than the decisoria litis, and is governed by the leg fori rather 
than the lex loci contractus, unless indeed that law makes a 
stamp necessary to the validity of the instrument. As to 
bills of exchange, the Bills of Exchange Act, 1882, 45 and 
46 Vict. c. 61, 2 72, provides that where a bill is issued out 
of the United Kingdom it is not invalid by reason only that 
it is not stamped in accordance with the law of the place 
of issue, and that where a bill issued out of the United 
Kingdom conforms as regards requisites in form to the law 
of the United Kingdom it may for the purpose of enforcing 
payment thereof be treated as valid as between all persons 
who negotiate, hold, or become parties to it in the United 
Kingdom. 

By the Stamp Duties Management Act, 1870, 33 and 34 
Vict. ¢. 98, the stamp duties are put under the management 
of the commissioners of inland revenue, who are empowered 
to grant licenses to deal in stamps, and to make allowance 
for spoiled or misused stamps. Certain offences, such as 
forging a die or stamp, selling or using a forged eae ete., 
are made felonies punishable with penal servitude for life 
as a maximum. 
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United States—The subject of stamp duties is of unusual 
historical interest, as the passing of Grenville’s Stamp Act 
of 1765 (5 Geo, III. e. 12) directly led to the American 
revolution. The Act was, indeed, repealed the next year 
as a matter of expediency by 6 Geo, III. ¢. 11, but 6 Geo. 
III. c. 12 declared the right of the British legislature to | 
bind the colonies by its Acts. The actual yield of the stamp 
duties under the Act of 1765 was, owing to the opposition 
in the American colonies, only £4000 [$19,440]—less than 
the expenses of putting the Act into force. The stamp 
duties of the United States are now under the superinten- 
dence of the commissioner of internal revenue. These 
duties, which depend upon a great body of statutory law, 
will be found in the Revised Statutes, tit. xxxv. 


a. 


The principal authorities on the subject of this article are 
Tilsley, Stamp Laws, and Dowell, Stamp Duties. 

STANDARDS. See Weiaurs AND MEASURES. 

STANFIELD, Writitam CiarKson (1794-1867), 
marine painter, was born of Irish parentage at Sun- 
derland in 1794. As a youth he was a sailor, and 
during many long voyages he acquired that intimate 
acquaintance with the sea and shipping which was 
admirably displayed in his subsequent works. In his 
spare time he diligently occupied himself in sketching 
marine subjects; and so much skill did he acquire that, 
after haying been incapacitated by an accident from 
active service, he received an engagement, about 1818, 
to. paint scenery for the ‘‘Old_ Royalty,’’ a sailor’s 
theatre in Wellclose Square, London. Along with 
David Roberts he was afterwards employed at the 
Cobourg theatre, Lambeth; and in 1826 he became 
scene-painter to Drury Lane theatre, where he ex- 
ecuted some admirable work, especially distinguishing 
himself by the production of a drop-scene, and by 
decorations for the Christmas pieces for which the 
house was celebrated. Meanwhile he had been at 
work upon some easel pictures of small dimensions, 
and was elected a member of the Society of British 
Artists. Encouraged by his success at the British In- 
stitution, where in 1827 he exhibited his first important 
picture—W reckers off Fort Rouge—and in 1828 gained 
a premium of 50 guineas [$255.15], he before 1830 
abandoned scene-painting, and in that year made an 
extended tour on the Continent. He now produced 
his Mount St. Michael, which ranks as one of his finest 
works ; in 1832 he exhibited his Opening of New Lon- 
don Bridge and Portsmouth Lather aoniniatons 
from William IV.—in the Royal Academy, of which 
he was elected an associate in 1832 and an academician 
in 1835; and until his death on the 18th of May, 1867, 
he contributed to its exhibitions a long series of pow- 
erful and highly popular works, dealing mainly with 
marine subjects, but occasionally with scenes of a more 
purely landseape character. 

Among these may be named—the Battle of Trafalgar 
(1836), executed for the United Service Club; the Castle.of 
Ischia (1841), Isola Bella (1841), among the results of a visit 
to Italy in 1839; French Troops Fording the Margra (1847), 
the “ Victory” Bearing the Body of Nelson Towed into 
Gibraltar (1853), the Abandoned (1856). He also executed 
two notable series of Venetian subjects, one for the ban- 
queting-hall at Bowood, the other for Trentham. He was 
much employed on the illustrations for The Pictwresque 
Annual, and published a collection of lithographic views on 
the Rhine, Moselle, and Meuse; and forty of his works 
were engraved in line under the title of “Stanfield’s Coast 
Scenery.” Four of his engraved pictures are in the National 
Gallery, and his works may also be studied in the South 
Kensington Museum. A large collection of his productions 
were included in the Royal Academy’s Winter Exhibition 
for 1870. The whole course of Stanfield’s art was powerfully 
influenced by his early practice as a scene painter. But, 
though there is always a touch of the spectacular and the 
scenic in his works, and though their color is apt to be 
rather dry and hard, they are large and effective in hand- 
ling, powerful in their treatment of broad atmospheric 
effects, and telling in composition, and they evince the most 


complete knowledge of the artistic materials with which 
their painter deals. 

STANHOPE, Cuartes Srannopr, Tarrp EArt 
(1753-1816), was born’ on 3d August, 1753, and 
educated under the opposing influences of Eton and 
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and Geneva, devoting himself whilst resident in the 
Swiss city to the study of mathematics, and acquiring 
from the associations conrected with Switzerland an 
intense love of liberty. He contested the representa- 
tion of the city of Westminster without success in 
1774, when only just of age; but from the general 
election of 1780 until his accession to the peerage on 
the 7th of March, 1786, he represented through the 
influence of Lord Shelburne the Buckinghamshire 
borough of High Wycombe, and during the sessions 
of 1783 and 1784 he gave his support to the adminis- 
tration of William Pitt, whose sister Lady Hester Pitt 
he married on 19th December, 1774. When Pitt 
ceased to be inspired by the Liberal principles of his 
early days, his brother-in-law severed their political 
connection and opposed with all the impetuosity of his 
fiery heart the arbitrary measures which the ministry 
favored. Lord Stanhope’s character was without any 
taint of meanness, and his conduct was marked by a 
lofty consistency never influenced by any petty motives ; 
but. his speeches, able as they were, hed ea weight on 
the minds of his compeers in the upper chamber, and, 
from a disregard of their prejudices, too often drove 
them into the opposite ities: He was the chairman 
of the ‘‘ Revolution Society ’’ founded in honor of the 
Revolution of 1688, the members of which in 1790 
expressed their sympathy with the aims of the French 
republicans. He brought forward in 1794 the case of 
Muir, one of the Edinburgh politicians who were 
transported to Botany Bay, and in 1795 he introduced 
into the Lords a motion deprecating any interference 
with the internal affairs of France. In all of these 

oints he was hopelessly beaten, and in the last of them 

e was in a ‘‘minority of one’’—a sobriquet which 
stuck to him throughout life.—whereupon he seceded 
from parliamentary life for five years. The lean and 
awkward figure of Lord Stanhope figured in a host of 
the caricatures of Sayers and Gullray, reflecting on his 
political opinions and his personal relations with his 
children. His first wife died on 20th July, 1780, and 
he married on 17th March, 1781, Louisa, danghter and 
sole heiress of the Hon. Henry Grenville (governor of 
Barbados in 1746 and ambassador to the Porte in 
1762), a younger brother of the first Karl Temple and 
George Grenville. Through his union with this lady, 
who survived until March, 1829, he was doubly con- 
nected with the family of Grenville. By his first wife 
he had three daughters, one of whom was Lady 
Hester Stanhope (see below), and his second wife was 
the mother of three sons. Lord Stanhope died at the 
family seat of Chevening, Kent, on 15th December, 
1816. . 


Earl Stanhope was elected a fellow of the Royal Society 
so early as November, 1772, and devoted a large part of his 
income to experiments in science and philosophy. He in- 
vented a method of securing buildings from fire (which, 
however, proved impracticable), the printing press and the 
lens which bear his name, and a monochord for tuning mu- 
sical instruments, suggested improvements in canal locks, 
made experiments in steam navigation in 1795-97, and 
contrived two calculating machines, When he acquired 
an extensive property in Devonshire, he projected a canal 
through that county from the Bristol to the English Chan- 
nel and took the levels himself. Electricity was another 
of the subjects which he studied, and the volume of Prinei- 
ples of Electricity which he issued in 1779 contained the 
rudiments of his theory on the “return stroke” resulti 
from the contact with the earth of the electric current o 
lightning, which were afterwards amplified in a contribu- 
tion to the Philosophical Transactions for 1787. His principal 
labors in literature consisted of a reply to Burke’s Reflecti: 
on the French Revolution (1790) and an Essay on the rights of 
juries (1792), and he long meditated the compilation of a 
digest of the statutes. His scientific theories, his mechanical ~ 
experiments, and his studies in’ music absorbed all his 
thoughts, and for them he neglected his wives 
children. His youngest daughter, Lady Lucy 
Stanhope, eloped with Mr. Thomas Taylor of Sev 
family apothecary, and her father re to be 
to her, an inconsistency in a republican which subje 
him toa caricature from Gillray. Lady Hester Stanh 
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abandoned her home and went to live with her mother’s 
relations, Lord Stanhope’s high qualities were marred by 
an impracticable disposition, 


STANHOPE, Lapy Hester Lucy (1776-1839), | 


the eldest child of the third Earl Stanhope (noticed 
above), by his first wife Lady Hester Pitt, eldest 
daughter of the first earl of Chatham, lived for the 
earlier part of her life amid the surroundings of a 
noble mansion, or in close communion with her uncle 
William Pitt, the most prominent minister of his age, 
and on his early death withdrew whilst still young to 
brood over the past in the solitudes of Palestine. She 
was born on 12th March, 1776, and dwelt at her father’s 
seat of Chevening in Kent until early in 1800, when 
his excitable and wayward disposition drove her to her 
grandmother's house at Burton Pynsent. A year or 
two later she travelled abroad, but her cravings after 
distinction were not satisfied until she became the 
chief of her uncle’s household in August, 1803. She 
sat at the head of his table and assisted in welcoming 
his guests, gracing the board with her stately beauty 
and enlivening the company by her quickness and keen- 
ness of conversation. Although her brightness of style 
cheered the declining days of Pitt and amused most of 
his political friends, her satirical remarks sometimes 
created enemies when more consideration for the feel- 
ings of her associates would have converted them into 
friends, Lady Hester Stanhope possessed great busi- 
ness talents, and when Pitt was out of office she acted 
as his private secretary. She was with him in his 
dying illness, and some of his last thoughts were con- 
cerned with her future, but any anxiety which might 
have arisen in her mind on this point was dispelled 
through the grant by a nation grateful for her uncle’s 
qualities of a pension of £1200 Motel a year, dating 
from 30th January, 1806, which Lady Hester Stan- 
hope enjoyed for the rest of her days. On her uncle’s 
death she lived in Montague Square, London, but 
life in London without the interest caused by associ- 
ating with the principal politicians of the Tory party 
roved irksome to her, and she sought relief from 
assitude in the fastnesses of Wales. Whilst she re- 
mained on English soil happiness found no place in 
her heart, and her native fed was finally abandoned 
for the East in February, 1810. After many wander- 
ings she settled on Mount Lebanon, and from this 
solitary position she wielded an almost absolute au- 
thority over the surrounding districts. Her control 


over the natives was sufficiently commanding to induce | 


Ibrahim Pasha, when about to invade Syria in 1832, 
to solicit her neutrality, and this supremacy was main- 
tained by her commanding character and by the belief 
that she possessed the gift of divination. Her cher- 
ished companion Miss Williams, and her trusted phy- 
sician Dr. Charles Lewis Meryon, dwelt with her for 


some time ; but the former died in 1828, and the latter | 


was not with Lady Hester when she died. In this 
lonely residence, the villa of Djoun, 8 miles from Sidon, 
ina ee ‘“hemmed in by arid mountains,’’ and with 
the troubles of a household of twenty-three servants, 
unregulated by a single English attendant or friend and 
only waiting for her death to plunder the house, Lady 
Hester Stanhope’s strength slowly wasted away, and 
at last she died on 23d June, 1839, aged sixty-three. 
The disappointments of her life, and the necessity of 
overawing her servants as well as the chiefs who sur- 
rounded Djoun, had intensified a naturally im- 
_ perious. In appearance as in voice she resembled her 
dfather, the first Lord Chatham, and like him she 
Seeisered over the circle, large or small, in which 
she was placed. 


Some years after her death there appeared three volumes 
of Memoirs of the Lady Hester Stanhope as related by herself 
in Conversations with her Physician (i.e, Dr. Meryon), 1845, 

nd these were followed in the succeeding year by three 
volumes of Travels of Lady Hester Stanhope, forming the Com- 
m of her Memoirs narrated by her Physician. They pre- 
a lively picture of this strange woman’s life and 
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| character, and contained many anecdotes of Pitt and his 
colleagues in political life for a quarter of a century before 
his death. : 

STANHOPE, Puirip Dormer, fourth earl of 
| Chesterfield. See CHESETRFTELD. 

STANISLAU (Pol. (Stunislavoff), the chief town 
in the district of the same name in Galicia, Austria, 
on the Albrecht and Lemberg-Czernowitz railways, in 
49° 4’ N. lat., 24° 30’ E. long., has two real-schools, a 
gymnasium, and large ironworks. It has also a good 
trade in corn. The population (1885) numbers 18,626. 

STANISLAUS (1677-1766), king of Poland. Stan- 
islaw Leszezynski or Leszinski was born at Lemberg on 
October 20, 1677. His father, Raphael Leszezynski, 
| was a Polish nobleman, distinguished by his rank and 
the important offices which he held, but still more by 
his personal qualities. Stanislaus, after visiting the 
‘courts of Vienna, Paris and Rome, was raised to the 
dignity of voivode of Posen, and in 1704 was sent as 
-ambassador by the assembly of Warsaw to Charles 
XII. of Sweden, who had just declared the deposition 
of the recently elected Augustus II. The king was so 
greatly taken with the ambassador that he recom- 
mended him to the diet as a suitable candidate for the 
vacant throne; the election accordingly followed on 

12th July, 1704, but the coronation of Stanislaus 
and his wife Catharina Opalinska did not take place 
‘until 4th October of the following year (compare 
POLAND, vol. xix. p. 308. After the reverse of Pottava- 
in 1709 Augustus returned to Poland, and, assisted by 
the Russians, compelled Stanislaus to leave the country. 
The next five years saw him leading a wandering and 
somewhat adventurous life in Europe, one of his ob- 
| jects being to procure a favorable peace for Charles 
, (compare CHARLES XIT.). He then settled on Charles’s 
estate at Zweibriicken, and after Charles’s death in 
1718 had a residence assigned to him by the French 
court at Weissenburg in Alsace. In 1725 his daughter 
Maria became the wife of Louis XV. of France. On 
the death of Augustus in 1733 Stanislaus once more 
returned to Poland, where a majority declared for him, 
but his competitor, the young elector of Saxony, had 
the advantage of the support of the emperor Charles 
VL, and also of the empress of Russia. Dantzie, to 
which Stanislaus had retired, was quickly taken by the 
Russians and the Saxons, and with great difficulty the 
unfortunate prince succeeded in making good his escape 
'in disguise, after hearing that the Russians had set a 
| price on his head. In 1736, when peace was concluded 
| between the emperor and France, it was agreed that 
Stanislaus should abdicate the throne, but that he | 
should be acknowledged king of Poland and grand- 
‘duke of Lithuania, and continue to bear these titles 
during life, and further, that he should be put in 
| peaceable possession of the duchies of Lorraine and 
ar, but that immediately after his death those duchies 
should be united forever to the crown of France. The 
remaining years of his life were prosperous and happy. 
He died at Lunéville on February 23, 1766, in conse- 
uence of injuries received from his nightdress acci- 
entally taking fire. : 

Stanislaus, who was a patron of the arts and sciences, 
wrote several works in politics and philosophy, which were 
collected and published at Paris in 1763, in 2 vols. 8vo, under 
the title Guvres du Philosophe Bienfaisant. The CMuvres 
Choisies de Stanislas, Roi de Pologne, Duc de Lorraine et de Bar, 
with an historical notice by Madame de Saint-Ouen, were 
published in an 8vo volume at Paris in 1825. 


STANISLAUS AUGUSTUS, the last king of 
Poland, was born at Wolezyn in Lithuania in 1732, 
and died at St. Petersburg in 1798. See PonrarowskI, 
vol. xix. pp. 467-8, and PoLAND, vol. xix. pp. 309-10. 

STANLEY, Arraur PENRHYN (1815-1881), dean - 
of Westminster from -1863, was born at Alderley in 
Cheshire on December 13, 1815. His father the Rev. 
E. Stanley, rector of Alderley, bishop of Norwich from 
1837 to 1849, was the younger brother of Sir John 
Stanley of Alderley Park, seventh baronet, who in 
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1839 was created Baron Stanley of Alderley, and was 
the representative of a branch of the same family as 
that of the earls of Derby. His mother, Catherine 
Stanley, was the daughter of the Rev. Oswald Leyces- 
ter, rector of Stoke-on-Tern. Both parents were 
persons of remarkable force and individuality of 
character. The influence of each is to be traced in 
the career of their son. It was his father’s prayer 
as bishop of Norwich “that he might be an in- 
strument in God’s providence of extending more 
enlarged and more Christian views among the 
clergy, and thus the means of disseminating a wider 
and more comprehensive spirit of Christianity through- 
out the land.’’ Of his mother her son not only spoke, 
after her death in 1862, as ‘“‘ the guardian genius ”’ 
that ‘‘ had nursed his very mind and heart,’’ but de- 
scribed her as ‘‘ gifted with a spiritual insight which 
belonged to that larger sphere of religion which is 
above and beyond the passing controversies of the 
day.”’ Arthur was their third child. His elder bro- 
ther, Owen, died in 1850 at Sidney, after concluding 
as commander of the ‘‘ Rattlesnake ’’ frigate, the sur- 
vey of the Coral Sea. His sister Mary, well known 
fur her work in the hospitals at Scutari and among the 
yoor in London, died in 1880. Arthur was a child of 
hiehly sensitive organization and precocious intellect- 
ual activity. His boyish letters, journals, and poems 
were singularly like in their characteristic points to his 
later writings. But his extreme shyness and silence 
gave no promise of the social gifts which afterwards 
alded so largely to his influence. At the age of four- 
teen his health, at one time alarmingly delicate, so far 
improved as to warrant his parents in sending him to 
Rugby, where Dr. Arnold had been recently appointed 
head master. He remained at Rugby from 1829 to 
1834, and of all Arnold’s pupils may be said to have 
been the one who most fully responded to the influ- 
ence of his master’s teaching and character. In 1834 
he became an undergraduate of Balliol College, Ox- 
ford, having obtained a scholarship in the previous 
year. Among his tutors at Balliol was Mr. Tait, after- 
wards archbishop of Canterbury, and among his junior 
fellow scholars Benjamin Jowett, afterwards professor 
of Greek and master of Balliol. Arthur Stanley, after 
obtaining the Ireland scholarship and Newdigate prize 
for a remarkable Hnglish poem co the Gypsies), was 
placed in the first class in 1837. In 1839, after a period 
of residence and study at Oxford, he was elected fel- 


low of University College, and in the same year was | 


admitted to holy orders. In 1840 he left England for 
a prolonged tour in Greece and Italy, and on his_re- 
turn settled at Oxford, where he resided from October 
1841, for the next ten years, being actively engaged 
during term time as tutor of his college. He very 
shortly became an influential element in university life. 
His personal relations to his pupils were of a singu- 
larly close and affectionate nature, and the charm of 
his social gifts and genial character won him friends 
on all sides. His literary reputation was early estab- 
slished by the profound impression made by his Life of 
Arnold, whose sudden death had oceurred in 1842, and 
whose biography, published in 1844, at once secured 
for its young author a high place among English wri- 
ters. In 1845 he was appointed select preacher, and 
published in 1847 a volume of Sermons and Essays 
on the Apostolic Age, which not only laid the founda- 
tion of his fame as a preacher, but also marked has 
future position asatheologian. In university politics, 
which at that time wore mainly the form of theological 
controversy, he from the first took the place which he 
always retained of an uncompromising advocate of 
comprehension and toleration. As an undergraduate 
he had entirely sympathized with Dr. Arnold in resent- 
‘ing the agitation led by, but not confined to, the High 
Church party in 1836 against the appointment of 
Dr. Hampden to the regius professorship of divinity. 
Asayoung M.A., during the long-continued agitation 
which followed the publication in 1841 of Tract No. 90, 
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and which ended in the withdrawal of the present 
Cardinal Newman from the English church, he used 
all his influence to protect from formal condemnation 
the leaders and tenets of the ‘* 'Tractarian”’ party. In 
1847 he did his utmost to resist the movement set on 
foot at Oxford against Dr. Hampden’s appointment to 
the bishopric of Hereford. Finally, in 1850, in an 
article pablished in the Edinburgh Review in defence 
of the *‘ Gorham judgment,’’ which had secured the 
position in the English Church of the Evangelical 
clergy, he asserted two principles which he maintained 
to the end of his life,—first, ‘‘that the so-called su- 
premacy of the crown in religious matters was in reality 
nothing else than the supremacy of law,’’ and, secondly, 
‘*that the Church of England, by the very condition of 
its being, was not High, or Low, but Broad, and had 
always included, and been meant to include, opposite 
and contradictory opinions on points even moré import- 
ant than those at present under discussion.” 

It was not only in theological but in academical mat- 
ters that his sympathies were on the liberal side. 
Though on many points of essentially conservative 
tendencies, he was greatly interested in university re- 
form, and towards the end of his residence at Oxford 
acted as secretary to the royal commission appointed 
in 1850 to report on and to suggest improvements in 
the administrative and educational system of the uni- 
versity. Of the important changes in both these re- 
spects which, in the face of much opposition at the 
university, were carried out in due time under the 
sanction of parliament by an executive commision, 
Stanley, who took the principal share in drafting the 
report printed in 1852, was a strenuous advocate. 
These changes included the transference of the initia- 
tive in university legislation from the sole authority of 
the heads of houses to an elected and representative 
body, the opening of college fellowships and scholar- 
ships to competition by the removal of local and other 
restrictions, the nonenforcement at matriculation of 
subscription to the Thirty-nine Articles, and various 
steps taken to increase the usefulness and influence of 
the professoriate. 

Before the report was issued, Stanley, who had lost 
his father in 1849, and both his brothers, Captain 
Stanley mentioned above, and Charles, secretary to 
the governor of Van Diemen’s Land, within a few 
months of the same date, was appointed to a canonry 
in Canterbury Cathedral. He held the office from 1851 
till his return to Oxford. During his residence at Can- 
terbury he published his Memoir of his father Bishop 


| Stanley (1851), and completed his Commentary on the 


Epistles to the Corinthians (1855). In the winter and 
spring of 1852-53 he made the tour in Egypt and the 

oly Land, the result of which was his well-known 
volume on Sinai and Palestine, first published in 1856. 
In 1857 he travelled in Russia, and collected much of 
the materials for his subsequent Lectures on the 
Church, published in 1861. His Memorials of Canter- 
bury, published in 1855, displayed the full maturity 
of his power of dealing with the events, scenes, and 
characters of past history which had marked him from 
childhood. ‘Towards the close of the same period he 
accepted the office of examining chaplain to Dr. Tait, 
his former tutor at Balliol and afterwards successor to 
Arnold at Rugby, on his transference from the deanery 
of Carlisle to the see of London. : 

At the close of 1856 Stanley was appointed by the 
crown to the professorship of ecclesiastical history, a 
post which, with the canonry at Christ Church at- 
tached to the office, he held till 1863. In the first of 
three inaugural lectures the new professor ann 
his intention of beginning his treatment of the subject 
with ‘‘the first dawn of the history of the ch ’ 
the call of Abraham ; and the first two volum is 
History of the Jewish Church, published in 1 
1865, consist of the substance of lectures deli 
him in his capacity as professor. In 1861 he p 
the volume on the Greek Church already 
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to. His second residence at Oxford was marked by the 
same power of winning personal influence which had 
distinguished himas a Bane tutor and by the efforts 
which he made, in his wider sphere as professor, to 
bring together in social intercourse the leaders of the 
divergent and hostile parties between which the resi- 
dents at the university were mainly divided. 

Much, however, of his time and efforts was given to 
religious controversy. From 1860 to 1864 academical 
and clerical circles were agitated by the storm which 
followed the publication of Essays and Reviews, a vol- 
ume to which two of his most valued friends—Benja- 
min Jowett and Mr. Temple, the former professor of 
Greek at Oxford, the latter head master of Rugby and 
afterwards bishop in succession of Exeter and London 
—had been contributors. For the exceedingly promi- 
nent part taken by Stanley in this exciting controversy | 
the reader is referred to the second and third of his | 
Essays on Church and State, collected and published 
in 1870... The result of his action was greatly to 
alienate the leaders of the High Church party, who 
had joined a large portion of the clergy in their efforts 
to procure the formal condemnation of the views ad- 
vanced in Essays and Reviews. In this and other 
questions, such as in the growing controversy on the 
yosition of Professor Maurice at King’s College, 

ambridge, and on that caused by Bishop Colenso’s 
work on the Pentateuch, he had taken up a position 
which brought him into conflict with a large portion 
of the religious public. It should be added that in 
the last year.of his professoriate (1863) he had pub- 
lished a Letter to the Bishop of London, strongly ad- 
vocating a large relaxation of the terms of clerical 
subscription to the Thirty-nine Articles and Prayer- 
book. An important act amending the Act of Uni- 
formity, and carrying out in some degree Stanley’s 
proposals, was passed in the year 1865. 

In the spring of 1862 Stanley, at the queen’s desire, 
had accompanied the Prince of Wales on a tour in 
Egypt and the Holy Land. During his absence he | 
lost his mother, the heaviest domestic bereavement 
that had yet befallen him. His sense of his debt | 
towards her has been already indicated. It stands 
recorded in his volume of Memorials of Edward and 
Catherine Stanley. 

Towards the close of the following year he was ap- 
pointed by the crown to the deanery of Westminster, 
In succession to Dean Trench, raised to the see of 
Dublin: In December he married Lady Augusta 
Brnee, sister of Lord Elgin, then governor-general of 
India, herself one of the queen’s most trusted friends. 
In January, 1864, he entered on the duties of his new 

st. 
aie tenure of the deanery of Westminster was 
memorable in many ways. He recognized from the 
first two important disqualifications,—his indifference | 
to music and his slight knowledge of architecture. On 
both these subjects he availed himself largely of the 
aid of others, and threw himself: with characteristic 
energy and entire success into the task of rescuing 
from neglect, preserving from decay, and commending 
to the interest of all classes of his countrymen the 
treasure of historic monuments in which the abbey is 
sorich. No visitor can pass through the building, 
now so often thronged with crowds of the working 
classes, the mere possibility of attracting whom was 
spoken of before a royal commission so lately as 1841 
as quite chimerical, without recognizing the successful 
result of his indefatigable labors. The monument to 
the brothers Wesley, the inscription on the gravestone 
of Livingstone, and the ead altar in her husband's 
chantry in which he placed the neglected remains 
of Catherine of Valois, the queen of Henry V., may 
named among the innumerable and ubiquitous 
of his wide sympathy and historic ardor. 

in three years of his appointment he published 
» Me jals of Westminster Abbey, a work which, 
nugh not free from occasional inaccuracies, is a, 
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mine of information conveyed in the most picturesque 
and impressive form. He was a constant preacher, 
and gave a great impulse to the practice already begun 
of inviting distinguished preachers to the abbey pulpit, 
especially to the evening services in the nave. which 
had been established under his predecessor. It is to 
him that is largely due the vast increase in the number 
not of visitors only but of worshippers in the abbey. 
He began the practice, since continued by others of 
the abbey clergy, of devoting his Saturday afternoons 
to conducting parties of working men round the abbey 
and collegiate buildings. His social and personal influ- 
ence, already unique of its kind, was enormously 
increased by his removal to London. His circle of 
friends was constantly widening, and extended from 
the queen and royal family to the working men of 
London and elsewhere, some of whom he inspired with 
a singular devotion. Tt included men of every denom- 
ination, every class, every part of the United King- 
dom, and almost of every nation. He was untiring in 
literary work, and, though this consisted very largely 
of occasional papers, lectures, articles in reviews. ad- 
dresses, and sermons, it included a third volume of his 
Fistory of the Jewish Church, a volume on the Church 
of Scotland, another of Addresses and Sermons 
preached in America, and an exceedingly important 
volume, completed within a few months of his death, 
on Christian Institutions. 

He was continually engaged in theological contro- 
versy, and, if his advocacy of all efforts to promote the 
social, moral. and religious amelioration of the poorer 
classes and his chivalrous courage in defending those 
whom he held to be unjustly denounced won him the 
warm admiration of many of his countrymen, he un- 
doubtedly incurred much and growing odium in influ- 
ential circles. Among the causes of offence might be 
enumerated, not only his vigorous defence of one from 
whom he greatly differed, Bishop Colenso, but his 
invitation to the holy communion of all the revisers of 
the translation of the Bible, including a Unitarian 
among other Nonconformists, as well as the whole 
tone and teaching of almost every page of his pub- 
lications. Still stronger was the feeling caused by 
his efforts to make the recital of the Athanasian 
Creed optional instead of imperative in the English 
Church. 

In 1874 he spent part of the winter in Russia, 
whither he and Lady Augusta had gone to take part 
in the marriage of the duke of Edinburgh. In the 
spring of 1876, after along and lingering illness, he 
lost his wife, the zealous partner of all his social and 
charitable efforts, and the constant cheerer and sym- 
pathizer in his many labors and conflicts. It was a 


terrible blow, and one from which he never entirely 
recovered. 


But in 1878 he was deeply interested by 
a tour in America, and in the following autumn vis- 
ited for the last time, with his sister, Mary Stanley, 
who died before the close of the same year, northern 
Italy and Venice. 

In the spring of 1881 he preached funeral sermons 
in the abbey on Mr. Carlyle and Lord Beaconsfield, 
winding up with the latter a series of Sermons preached 
on Public Occasions, mainly on the death or funeral of 
eminent Englishmen, which form a volume singularly 
characteristic of his special gifts. He saw also the com- 
pletion of the latest of his volumes, that already men- 
tioned on Christian Institutions, and was in the course 
of the summer correcting for the press a paper on the 
Westminster Confession, and preaching in the abbey a 
course of Saturday Lectures on the Beatitudes. On 
July 10 he was attacked by a sudden illness, which in 
a few days assumed a more alarming character, and 
ended fatally on the 18th. The sensation caused by 
his death was profound and widespread. He was buried 
in Henry VIL.’s chapel, in the same grave as his wife. — 
His pall-bearers comprised representatives of litera- 
ture, of science, of both Houses of Parliament, of the- 
ology, Anglican and Nonconformist, and of the uni- 
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versities of Oxford and Cambridge. Tlte recumbent 
monument placed upon the spot, and the windows in 
the chapter house of the abbey, one of them a gift 
from the queen, were a tribute to his memory from 
friends of every class in England and America. 

The influence of Dean Stanley was no doubt largely due 
to his marvellous social gifts. His affectionate nature, his 
quick and ready sympathy, his keen interest in almost every 
field of knowledge, his own mental resources, drawn from 
incessant reading and enriched by travel, observation, and 
conversation, his familiarity with the persons, places, 


events, and scenes of history, his tenacious yet discriminat- | 


ing memory, his vivacity and humor, the very charm of 
his countenance and manner, the delicately sensitive face, 
“the eye now beaming with sympathy, now twinkling with 
humor,” acted like a spell in winning friends and even in 
‘conciliating opponents. The courage and fearlessness with 
which he was always ready to uphold the cause of those 
whom he held to be unjustly attacked by a powerful or 
dominant majority was duly appreciated by his country- 
men. It may probably be said that no one in the present 
century was so endeared to so large a circle of personal 
friends in all parts of the civilized world. His writings 
also, apart from their controversial aspect, were of a singu- 
larly attractive kind. His Life of Arnold, his Sinai and Pal- 
estine, his Lectures on the Jewish Church, his Memorials of 
Canterbury and of Westminster Abbey, would alone have 
made him one of the most delightful and popular of Eng- 
lish authors. His sermons, always interesting and attrac- 
tive, were at times singularly eloquent and impressive. 
His occasional hymns and short poems, full of grace and 
force, and occasionally of a profound pathos, were fully 
worthy of his literary position. Throughout all that he 
ever wrote there is an individuality and a characteristic 
flavor which is saved from mannerism by an inexhaustible 
freshness of view and a marvellous fertility of-illustration. 
His power of painting the scenes, events, and persons of 
past history, ‘the picturesque sensibility,” to use a phrase 
applied to him by Lord Beaconsfield, with which he at once 
fastened on the main features of an historic building or a 
famous locality, amounted to genius; they were as marked 
at the close of his life as in the earliest of his schoolboy let- 
ters. They won him readers of every class. 

But it would be impossible to speak even briefly of his 

‘literary position by itself. To write his life in full would 
be to give a sketch of English eeclesiastical history for a 
long generation. Though he resolutely stood aloof from all 
connection with party, it is impossible not to recognize even 
in his least controversial writings the position which he 
held as, in the eyes of the greatest portion of his country- 
men, the leading liberal theologian of his time in England. 
Throughout his writings in prose or poetry, on almost every 
subject which he touched, we see the impress, not only of 
his distinetive genius and of his extraordinary gifts, but 
also of his special views, aims, and aspirations. It may be 
well to describe these as nearly as possible in his own 
words. He looked on the age in which he lived as one of 
mingled hope and gloom, as a period of transition, to be 
followed either by an “ eclipse of faith”’—a “ winter of un- 
belief”—or by a “ revival of Christianity in a wider aspect,” 
a ‘“‘catholic, comprehensive, all-embracing Christianity” 
that “might yet overcome the world.” He believed, and 
was never tired of asserting his belief, “that the Christidn 
church had not yet presented its final or its most perfect 
aspect to the world”; that “the belief of each successive 
age of Christendom had as a matter of fact varied ,enor- 
mously from the belief of its predecessor” ; that ‘all confes- 
sions and similar documents are, if taken as final expres- 
sions of absolute truth, misleading” ; that each “ successive 
form of theology is but the approximation to the truth, not 
the whole truth itself’; that it was “the glory of the 
church to be always advancing to perfection”; and that 
“there still remained, behind all the controversies of the 
past, a higher Christianity which neither assailants nor de- 
fenders had fully exhausted.” 

Already even in his early Sermons on the Apostolic Age, as 
in Sinai and Palestine, as in the volumes on the Jewish Church, 
“one increasing purpose” may be recognized. Everywhere 
we see the sustained effort to “ bring the events, places, and 
characters of sacred history within the domain of actual 
observation and history,” and to rescue them from “the 
conventional haze in which they had been veiled by a mis- 
placed reverence.” “The first duty of a modern theolo- 
gian” he held to be “to study the Bible, not for the sake 
of making or defending systems out of it, but for the sake 
of discovering what it actually contains.” “In a faithful 
study of that virgin mine, the yet insufficiently explored 
records of the Old and New Testament, lay,” he held, “ the 
best hope of the church of Christ,” and another and a dif- 


| for the most part not even considered.” 
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ferent estimate “of the points on which Scripture lays its 
most emphatic stress.” To this study he looked for the best 
hope of such a progressive development of Christian the- 
ology as should avert the danger arising from “ the appa- 
rently increasing divergence between the intelligence and 
the faith of our time,” “and should enable the church to 
deal wisely with new questions which ancient theology had 
On the direction 
which this development of theology should assume the last 
word had not, he knew, been spoken; but he enforced the 
duty “of placing in the background whatever was acci- 
dental, temporary, or secondary, and of bringing into due 
prominence what was primary and essential.” In the 
former group Stanley would, without doubt or hesitation, 
have placed all questions connected with Episcopal or Pres- 
byterian orders, or that deal only with the outward forms 
or ceremonies of religion, or with the authorship or age of 
the books of the Old Testament. Even to the question of 
miraculous and external evidence he would have been in- 
clined to assign a secondary place, as well as to the most 
elaborate statements of Christian doctrine. 

The foremost and highest place, that of the “ essential and 
supernatural ” elements of religion, he would have reserved 
for its moral and spiritual truths, “its chief evidence and 
chief essence,” “the truths to be drawn from the teaching 
and from the life of Christ,” in whose character he did not 
hesitate to recognize ‘‘the greatest of all miracles.” On a 
large development of Christian teaching in this direction 
he based all his hopes alike of the progress of the world and 
of the restitution to Christian theology—‘‘as something 
greater and vaster than all the theology of each particular 
church or age,” “as comprehending the wholesome ele- 
ments of thought at work in the world”—of “its natural 
ascendency over the minds of educated men.” 

With such views it was not to be wondered at that, from 
first to last, he never lost an opportunity of supporting a 
policy of width, toleration, and comprehension in the 
Church of England. The view which he took in his ear- 
liest directly controversial work, his Hssay on the Gorham 
Judgment (1850), as regards both the protection offered by 
the law to the clergy against “ the inquisition of arbitrary 
prelates and of tumultuous synods,” and “on the design- 
edly mixed and comprehensive character of the English ‘ 
formularies aud English Church,” has already been fully : 
indicated. The same spirit and the same aims guided his 
line of conduct in other controversies, such as in that on the 
Essays and Reviews, on the ritualistic movement, on the 
question of subscription, on the successive attacks made on 
men so wholly different from each other as Prof. Maurice, 
whose influence on the mind of his generation has yet to 
be fully estimated, and Bishop Colenso, and in his vain but 
earnest advocacy of the optional instead of the compulsory 
use of the Athanasian Creed. So again he was always eager 
to insist on the essential points of union between various 
denominations of Christians, however apparently divided 
orestranged ; and to recognize the special services conferred 
on the world, not only by the Eastern, the Roman, the Lu- 
theran, and the Reformed Churches, not only by the Pres- 
byterian Churches of Scotland, but also by the Baptist and 
Congregational Churches of England and America, and by 
the community of Quakers. And, while in this respect he 
was keen almost to excess to note points of agreement, so 
in the very latest volume which he published one of his 
main aims was “to look the facts of history in the face” 
and to point out “the almost universal departure from 
primitive usage,” “the transformation both of letter and 
spirit through which the greatest Christian ordinances had 
already passed,” and ‘‘to fix the eye steadily on the germs 
of truth that were common to the different forms which 
the ordinances wore, the moral and spiritual realities for 
the sake of which alone (if Christianity be the universal 
religion) such forms exist.” He was throughout his life 
an unflinching advocate of the connection between church 
and state. By this he understood—(1) “the recognition 
and support on the part of the state of the religious expres- 
sion of the faith of the community,” and (2) “that this 
religious expression of the faith of the community on the 
most sacred and most vital of all its interests s' be 
controlled and guided by the whole community through the 
supremacy of law.” In the supremacy of the crown, ve., 
law, “ over all causes and all persons, ecclesiastical as well — 
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as civil,” so far from finding “galling chains” or “igno- 


| 
‘ 
I 


+ 


minious bondage,” he welcomed it not only as being “the 
most powerful and intelligent organ of the whole ¢ 
nity,” but on two other grounds, First, he consic 
supremacy more likely “to be truly wise and t 
and therefore truly Christian than the headshi 
bishop or of a synod of any clerical or sectional bi 
secondly, “as the best security for that gradt 
of religious forms and religious opinions, and 
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free expression of individual belief, which is indispen- 
sable to any healthy development of religious life and re- 
ligious truth.” At the same time he was in favor of making 
the creed of the church as wide as possible,— not narrower 
than that which is even now the test of its membership, the 
Apostles’ Creed,”—and of throwing down all barriers which 


could be wisely dispensed with to admission to its ministry. | 
As an immediate step he even advocated as “an unmixed | 


good” “the admission under due restrictions of our non- 


conforming brethren of England, and our Presbyterian | 
brethren of the Scottish Church,” to preach in Anglican | 


pulpits. To the last hour of his life he looked with dismay 
to the prospect of a combined assault by a triple alliance of 
the representatives “of the Puritans, of Voltaire, and of 
Laud” on “that rare combination which with all its short- 
comings exhibits one of the noblest works which God’s 


providence, through a long course of years, has raised up in | 
Europe,” “on the most venerable growth of English his- | 
tory, the framework which has sheltered down to this time | 


the freedom of the freest, the teaching of the most learned, 


and the reason of the most rational church in Christen- | 


dom.” He believed that the “success of such an attack 
would result in throwing away the best opportunity which 
the world affords for the growth side by side of intellectual 
activity and religious earnestness”; that to destroy it would’ 
be, as he said of the Established Church of Scotland, “ to 
destroy, so far as human efforts can destroy, the special ideas 
of freedom, of growth, of comprehension, which are inhe- 
rent in the very existence of a national church”; that its 
destruction would only produce “an enslaved clergy amidst 
an indifferent laity,” and tend to degrade the Church of 
England from its historic position “ to that of an illiterate 
sect, or a satellite of the Church of Rome.” 

With such views it was impossible that Stanley could 
have found much sympathy from either of the two great 
parties among the English clergy. Indeed it was impossi- 
ble that any party, or any community, which placed the 
essence of Christianity in the careful guardianship of any 
circle of theological doctrines could feel in harmony with 
one who dwelt with such exceeding and growing emphasis 
on the secondary nature, not only of all that was ceremo- 
nial, but on much that was dogmatic, as compared with that 
which was spiritual and moral. 

By the ‘“‘ Evangelical” section of the religious world the 
biographer of Arnold had been looked on from the first 
with more than suspicion. Later on, even the mode and 
form of his defence of their own side in the Gorham con- 
troversy, his avowed advocacy of a wide freedom of thought 
on many questions, especially those connected with Biblical* 
criticism, his attitude towards such subjects as inspiration, 
justification, and future punishment, were more than dis- 
tasteful. 
Christendom to German theology, “to the most laborious, 
truth-seeking, and conscientious of Continental nations,” 


His loud acknowledgment of the debt owed by | 


his persistent claims for a place within the Church of Eng- | 
land for views that ‘‘ went to the verge of Rome,” the more | 


than width—the universality—of his religious sympathies, 


his delight in placing, not Walter Scott only, or Tennyson, | 


or the author of Eece Homo, but Goethe, and Burns, and 
Matthew Arnold, and J. Stuart Mill in the ranks of reli- 


gious teachers, were naturally repugnant to those who cared | 


to read his works, and were not content to shrink in silent 


dismay from the warm sympathizer with Professor Maurice, | 


the enthusiastic admirer of F. W. Robertson, and the apolo- 
gist in turn of Hssays and Reviews and of Bishop Colenso. 
Against the feelings provoked by this aspect of his theo- 
logical position, neither his acknowledged services to Bibli- 
cal study, nor his profound and entire belief in the true 
key to the difficulties of the future being involved in the 
prosecution of that study, nor his sympathy with their 
own views as to the relation of the individual soul to God, 
nor his repeated, his almost daily assertions of the sacred- 
ness and value of the gospel history, or of the regenerative 


bd of the Divine life and person of Christ as the “one | 


er worth living for, worth dying for,” could avail 
much. Whatever the feelings of individuals, the organs 
of the party of whose once imperilled claim to remain 
within the fold of the Church of England he had been the 
stanchest upholder spoke of him from first to last with 
almost unqualified aversion. He was, or became in due 
time, even more obnoxious to at least the more advanced 
section of the High Church party. Nor was this to be 
wondered at. The differences between him and them were 
- vital and fundamental ; and, even where he defended their 
-right—at one time repeatedly challenged—to maintain their 
ve views and observances in the Church of Eng- 
he rested their claim on grounds which would hardly 
their approval or gratitude. The more clear-sighted 
their leaders felt that, if the points of ceremonial, of 
posture, attitude, ritual, on which they laid exceed- 
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ing stress, were treated by him with toleration, they were 
regarded with an indifference that verged upon contempt, 
as tolerabiles ineptiw, and that he delighted to trace their 
historical development, and to strip them of all that was 
essential, significant, or primitive. They felt even more 
strongly that in that which, to the leaders at least, gave 
their real interest and importance to all questions of vest- 
ments or observances, and even underlay some of the most 
important questions of religious doctrine,—the very exist- 
ence of an order of priesthood as the divinely and exclu- 
sively commissioned channel of communication between 
God and man,—the rejection on the part of Stanley of their 
most cherished and central dogma was absolute and un- 
compromising. And the difference of view was vital. 
Much else in his writings might have been welcomed or 
condoned, His love for the past, his deep and full sympa- 
thy with much in the medieval church, his warm admira- 
tion for many of its saints and heroes, his aversion to mere 
iconoclasm, his poetic and imaginative sensibility, had 
much to attract them, Even in his treatment of many 
important religious subjects it was often not so much his 
actual sentiments as the tendency—the more than tendency, 
the avowed aim—of all his writings to promote freedom 
of inquiry and of thought, rather than submission to 
church authority, which provoked hostility. But on this 
question there was no room for compromise. That which 
they and he alike recognized as the fundamental tenet to 
which all their distinctive teaching pointed he spoke of as 
a belief “that they (the clergy) were the depositaries of 
mystical, supernatural, almost magical influence, indepen- 
dent of any moral or spiritual graces,” and on this point 
he spoke with no doubtful voice. It was, he said, this be- 
lief ina “fixed, external, necessary medium on earth be- 
tween the soul and God which, if he had rightly read the 
Psalms of David, the epistles of Paul, and the gospel of 
Christ, true religion is always striving to dispense with,” 
and “the more it can be dispensed with, the nearerand the 
higher is the communion of the human spirit with its 
Maker and its Redeemer.” And this language (used in 
1867) was in entire accordance with the manner in which 
in his latest volume (1881) he hinted at the possibility of 
“the growing materialism of the ecclesiastic sacristy so 
undermining the spiritual element of almost the only ex- 
ternal ordinance of Christianity (the Eucharist), unques- 
tionably the greatest religious ordinance in the world,” 
“as even to endanger the ordinance itself.’ In addition 
to this fundamental divergence of view, it must be remem- 
bered that it was to this party, as the representatives of 
one “always forgetful in its gratitude and implacable in 
its vengeance,” that he looked for the main danger to free- 
dom of thought and width of comprehension in the future, 
and that he did not hesitate to remind them, even as he 
supported their claims to the largest possible interpretation 
of the Articles, that they ‘‘claimed a latitude themselves 
which they constantly refused to others.” It will be easily 
understood therefore that whatever influence Stanley 
wielded in the church was wholly independent of either 
of the two great.parties into which he found it mainly 
divided, above all of that which at the time of his death 
appeared to be every year growing in power and confi- 
dence. 

What was the extent, what the permanent force of his 
own influence, is a question not easily answered at present. 
“Dean Stanley,” said Dr. Story, “stood higher in the re- 
spect and affection of a larger and more varied circle of 
members of many churches than any ecclesiastic in the 
world.” It is not easy to disengage his personal and social 
charm, the affection borne him by all who had even mo- 
mentarily passed within the circle of his striking and at- 
tractive individuality, the warm feelings which much in 
his life, much in his writings, had called forth from multi- 
tudes who never saw him, from the more abiding impres- 
sion made during his lifetime and after his death by the 
writings which he has left behind him. Yet if, setting 
aside one single name, that of Prof. Maurice, he be taken 
as the most prominent, the most fertile, the most gifted, 
and the most impressive exponent and defender of liberal 
theology, some estimate may be formed even now of the 
mark which he made upon his age. It would be easy to 
undervalue the effect of the work which he did. It might 


' seem at first sight as if his own gloomier anticipations had 


been fulfilled. He spoke from time to time of a danger of 
the age being overwhelmed, now by “a general return of 
forgotten superstitions,” now “ by a general chaos of in- 
credulity,” and of himself as “having perhaps done no 
more than make good a starting point for those who come 
after us, perhaps in the 20th or 21st century.” He might 
have seemed to enter into the spirit of his father’s words, 
“My only hope and consolation is that Iam a pioneer for 
better days, and that the seed which I aim, as far as can be, 
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at sowing may bring forth fruit when I am gone to a better 
and more peaceful world.” But such a view would be to a 
large extent superficial. If the success achieved by the 


eause of which Stanley was the main representative is | 


carefully Weighed, it will be found to be great in solid and 
direct results, far greater probably in those which are less 
éasily summed up and tabulated. On the question which 
he had most at heart, the real and careful and critical study 
of the sacred records, the progress made since he first lee- 
tured as a tutor at Oxford on the Old and New Testaments 
has been enormous. The large majority of the works pub- 
lished have been written more or less in the spirit in which 
he would have largely or entirely sympathized. 
added that of these there are few which would not have 


encountered, if not fierce criticism, yet at least grave sus- | 


picion, some forty years ago. The combination of a rever- 
ent treatment of Holy Scripture with fearless inquiry into 
all questions connected with its criticism is a new birth in 
English literature. It is one in which he took a leading 
part, and in the defence of which he bore, sometimes in 
his own behalf, oftener in chivalrous defence of others, 
much of the brunt of the earlier and later contests. The 
impulse which he gave to the study alike of the Bible and 
church history was a great one. In each he may be recog- 
nized, not of course as the originator, but as the represen- 
tative, of anew school of thought and of treatment, and 
those who are most familiar with his writings can hardly 
open a new book by any English theologian, hardly read a 
sermon of many preachers, above all on any portion of the 
Old Testament, in which they do not trace his immediate 
influence. He may be said ina very true sense to color 
the writings of many of those who most differ from him. 
The subjects to which he looked as the most essential of all 
—the universality of the Divine love, the supreme impor- 
tance of the moral and spiritual elements of religion, the 
supremacy of conscience, the sense of the central citadel 
of Christianity as being contained in the character, the 
history, the spirit of its Divine Founder—have beyond 
doubt, if not yet taken fully the place which he claimed 
for them, yet impressed themselves more and more on the 
teaching and the preaching of every class of clergy in the 
church. They have lifted the teaching of those who most 
differed from him far above the level of a mechanical or 
merely ceremonial form of medizval worship. The great 
cause too for which he strove so hard, that of comprehen- 
‘sion and mutual toleration, the true “enlargement of 
Christ’s church,” has gained much from his efforts,—much 
in the present, and perhaps, in spite of some appearances 
to the contrary, more in the future. Whatever storms of 
party strife may be in store for the church, active and 
energetic Christians of opposite parties no longer waste 
their energies in mutual attacks, but have learned to 
work together in Christian teaching and in works of 
Christian beneficence. His surviving friends may rejoice 
to remember that noone person had, for, it may be, 
many generations, done so much as Stanley to draw to- 
gether in friendly and social intercourse the leaders of 
various religious parties and of different denominations 
of Christians. 

Those who live, and feel that they live, in an age of tran- 
sition cannot venture to prophesy the precise form and 
color of the religious movement which will in due time 
succeed that which now seems to be the most prevalent and 
the most outwardly active. But they may be permitted to 
hold that its main features were described and anticipated, 
even if dwelt on with excessive emphasis, by Stanley,—to 
believe that the next phase of a Christian theology which 
shall regain a due ascendency over the thought and intel- 
ligence of the civilized world will be embodied in some 
larger realization of “the one unchangeable element in 
Christianity,” of the witness borne by the teaching and life 
of Christ to the higher and spiritual nature and destinies 
of man and to the “ principles of freedom, justice, tolera- 
tion, beneficence, self-denial, universal sympathy, and fear- 
Jess love of truth, in which all the hopes of a true and 
permanent development of Christian theology must take 
their stand.” None will have labored more earnestly in this 
cause than Arthur Stanley. (a. G. B.) 


STANTON, Epwry M’Masrers' (1814-1869), 
American statesman. was born in Ohio, December 19, 
1814, graduated at Kenyon College in 1833, and was 
admitted to the bar of his native State. Just at the 
end of Buchanan’s administration in 1860-61, Stanton 
was called upon to act as attorney-general. In 1862, 


.1[For another and fuller account of Mr. Stanton, especially 
Wane his relations to President Johnson, see APPENDIX.— 


It may be | 


{scrupulous honesty were the life of the 
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after the inauguration of Lincoln, the new president. 
who had had great difficulties with his war office, placed 
Stanton at its head, where he was at home at last. 
His intense vigor, excellent organizing powers, and 
ederal war 
department throughout the Civil War; and it may be 
worth while to note that, after living through bound- 
less opportunities of peculation, he died, like most of 
the public servants of the United States, a poor man. 
In spite of his many services to the country, it was not 
always easy for his associates to get on with him com- 
fortably ; and his quarrels with President Johnson 
were especially bitter in 1867-1868, ending in the im- 
peachment of Johnson by the House of Representa- 
tives. On the acquittal of the president Stanton re- 
signed, and resumed the practice of law. President 
Grant, in 1869, made hima justice of the supreme 


|court; but his work during the war had worn him 


out, and he died December 24, 1869. 

STARAYA RUSSA, a district town of Russia, in 
the government of Novgorod, 62 miles to the south of 
that city, on the river Polist, by means of which and 


| Lake Ilmeii it is brought into easy steamer communi- 


cation with St. Petersburg. Some brine springs, of 
no great strength, on the eastern side of the town, 
were used as a source for the supply of salt as late as 
1865, yielding about 50,000 ewts. annually; at present 
they are used only as mineral waters, having a great 
resemblance to those of Kreuznach. Some thou- 
sands of visitors resort to them every summer, and 
owing to this circumstance Staraya Russa is better 
built and kept than any other town in Novgorod. 
The 13,100 inhabitants are supported chiefly by the 
summer-visitors. About 100 individuals in all employ 
themselves in brick-making, tanning, and sawing tim- 
ber, and there is a trade in rye, oats, afd flax 
shipped to St. Petersburg to the value of about £50,- 
000 [$243,000] per annum. 

The name of Staraya Russa occurs in the Russian annals 
as far back as 1167. It was one of the minor towns of the 
republic of Novgorod, and suffered continually in the wars 
for possession of the region between Russia, Lithuania, and 
Livonia. It was afterwards annexed to Moscow. 

STARCH is an organized product of the vegetable 
kingdom, forming one of the most important and 
characteristic elements of plant life, and an abundantly 
stored reserve material for the discharge of vegetative 
functions. It originates within the living vegetable 
cell through the formative activity of chlorophyll 
under the influence of light, and is consequently an 
unfailing characteristic of all plants containing that 
body (compare PHYsIoLoay, vol. xix. p. 61. Starch 
found within leaves and other green parts of plants is 
assimilated and transformed with great rapidity ; accu- 
mulations of it are carried as starch-formers, and 
redeposited as starch in special reservoirs or portions 
of plants as the period of maturity approaches. In 
this way the body is found to gorge the stems of cer- 
tain palms—the sago, etc.—just Pefne these plants 
begin to form their fruit ; it is the principal constituent 
of the underground organs of biennial and perennial 
plants, tap-roots, root-stocks, corms, bulbs, and tubers; 
and it is abundantly stored in many fruits and seeds, 
as in the cereals and pulses, in bananas, bread-fruit, 
etc. It occurs in minute granules, varying in diameter 
from 1 to 100 and even 200 micromillimetres ; and the 
granules from different sources have each a distinct. 
microscopic character, their forms and size being, 
however, affected according as they are aggregated in 
clusters or individually formed (see vol. ii. p. 552, 
Figs. 3 to 6). Under the microscope these granules 
are seen to consist of a nucleus or filam SUrrOL 
by layers arranged concentrically or excentrically, 
the relations of hilum and layers are the most d 
tive features of individual starches. G 2 
hilum point bears to the granule the relation of a n 
cleus is a matter of dispute, the general opinion be 
that the grains are formed from without in 
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centre being invariably the softest and most soluble 
portion, while the outer layers are most closely related 
to cellulose. Starch consists of a white or yellowish- 
white glistening powder, which on being rubbed 
between the fingers emits a crackling sound. It is only 
slightly acted on by cold water, but under the influence 
of heat in water it swells up, forming according to the 
proportions of starch and water a clouded opalescent | 


aste. Todine acts on it in water by producing a bril- 
iant blue coloration, this reaction forming a very 
delicate and characteristic test. Diastase and dilute | 
boiling sulphuric acid convert starch into a form soluble 
in hot water, whence it passes into a series of easily | 
soluble dextrins, and finally into the condition of the 
sugars, dextrose and maltose. In its chemical rela- 
tions starch consists of an intimate mixture of two 
isomeric bodies,—granulose and starch cellulose,—or | 
rather of a series of gradations from the one to the 
other, the starch cellulose being principally in the ex- 
ternal layers, while the granulose is found in the 
central portions of the granules. Starch cellulose is a 
body intermediate between granulose and ordinary 
cellulose; from the latter it is distinguished by being 
reducible to soluble starch by boiling in water and by 
digesting in caustic alkali. Together, the substances 
consist of a combination of carbon with hydrogen and 
oxygen, the commonly received formula being CyHio 
O;+2H,0 ; but Nigeli, Sachsse, and many other re- 
cent investigators show reason why the molecule 
should be regarded as consisting of Cs, H 4203, + 12H,0. 
As an economic product starch in its separate con- 
dition is a most important alimentary substance, the 
chief pure food starches being Arrowroor, SAqo, 
TAPIOCA (q9.0.}, and corn-flour, the starch of the 
Maze (q.v.). In its combined condition, in cereals, 
ete., starch is certainly the greatest and furemost of 
all the elements of nutrition (compare Dirretics and 
Norarition). In its other industrial relations starch 
is used—(1) directly, as a thickening material in calico 
printing, for the dressing and finishing of many tex- 
tiles, for laundry purposes, adhesive paste, and 
wder ; and (2) Ladirestly, for the preparation of 
extrin and British gum and starch sugar. Maize, 
wheat, and rice starch are principally employed for the 
direct applications; and for the dextrin and starch-sugar 
manufacture potato starch is almost exclusively selected. 


In the preparation of starch the object of the manufac- 
turer is to burst the vegetable cell walls, to liberate the 
starch granules, and to free them from the other cell con- 
tents with which they are associated. When as in the case 
of the potato, the associated cell contents, ete., are readily 
separated by solution and levigation the manufacture is 
exceedingly simple. Potato starch is prepared principally 
by carefully washing the potatoes and in a kind of rasping 
machine reducing them to a fine pulp, which is deposited 
in water as raw starch. The impuritiesof this starch— 
cellulose, albuminoids, fragments of potato, etc.—are sepa- 
rated by washing it in fine sieves, through the meshes of 
which the pure starch alone passes. The sieves are vari- 
ously formed, some revolving, others moving horizontally 
or in such manner as to keep the material in agitation. 
The starch is then received in tanks, in which it settles, 
and so separates from the soluble albuminoids and salts of 

the potatoes. The settling of the starch is much retarded 

by the dissolved allbuminoids, and to hasten the separation 

_ small quantities either of alum or of sulphuricacid are em- 
ployed. Alum coagulates the albumen and to that extent 
contaminates the starch, while the acid acts on the starch 
itself and is difficult of neutralization. After the starch 
has settled, the brown-colored supernatant liquor is drawn 
off and the starch again washed either in tanks or ina 
centrifugal machine. Finally it is dried by spreading it in 
layers over porous bricks (a process not required in the case 
of starch washed in a centrifugal machine) and by ex- 
posure to the air, after which it still retains a large propor- 
tion of water, but is in a condition for making dextrin or 
tarch-sugar. For further drying it is ground to a rough 
ler, and dried thoroughly in a hot chamber, then re- 
d to a powder and sifted. A method of reducing po- 
nes toa pulp by slicing and heaping them up till fermen- 
on takes men is said to give a large yield of starch, but 


In dealing with the starches of the cereals, there is 
greater difficulty, owing to the presence of gluten, which 
with water forms a tough elastic body difficult of solution 
and removal. The difficulty is experienced in greatest 
measure in dealing with wheat, which contains a large 
proportion of gluten. Wheat starch is separated in two 
different ways—(1) the fermentation method, which is the 
original process, and (2) by mechanical means without pre- 
liminary fermentation. In the fermentation process whole 
wheat or wheaten meal is softened and swollen by soaking 
in water. Wheat grains are, in this condition, ground, and 
the pulp, mixed to a thickish fluid with water, is placed in 


| tanks, where it ferments, developing acetic and volatile 


acids which dissolve the gummy constituents of the wheat, 
with part of the gluten, and render the whole less tenacious. 
After full fermentation, the period of which varies with the 
weather and the process employed, the starch is separated 
in a washing drum. It is subsequently washed with water, 
which dissolves out the gluten, the starch settling in two 
layers,—one comparatively pure, the other mixed with 
gluten and some branny particles. These layers are sepa- 
rated, the second undergoing further washing to remove the 
gluten, etc., and the remaining operations are analogous 
to those employed in the preparation of potato-starch. By 
the mechanical process wheaten flour is kneaded into a 
stiff paste, which, after resting for an hour or two, is 
washed over a fine sieve so long as the water passing off 
continues milky, whereby the starch is liberated and the 
greater part of the gluten retained as a gluey elastic mass 
in the sieve. The starch is subsequently purified by fer- 
mentation, washing, and treatment in centrifugal machines. 
The gluten thus preserved is a useful food for diabetic 
patients, and is made with flourinto artificial macaroni and 
pastes, besides being valuable for other industrial purposes, 

Maize starch is obtained by analogous processes, but, the 
proportion of gluten in the grain being smaller, and less 
tenacious in its nature, the operations, whether chemical or 
mechanical, present fewer difficulties. Under one method 
the separation of maize starch is facilitated by steeping, 
swelling, and softening the grain in a weak solution of 
caustic soda, and favorable results are also obtained by a 
process in which the pulp from the crushing mill is treated 
with water acidulated with sulphurous acid. 

In the preparation of rice-starch a weak solution of caustic 
soda is also employed for softening and swelling the grain. 
It is then washed with pure water, dried, ground, and sifted, 
and again treated with alkaline water, by which the whole 
of the nitrogenous constituents are taken up in soluble 
form. An acid process for obtaining rice-starch is also 
employed, under which the in, swollen and ground, is 
treated repeatedly with a solution of hydrochloric acid, 
which also dissolves away the non-starchy constituents of 
the grain. The laundry starches now in use are principally 
made from rice and from pulse, (J. PA.) 

STAR-CHAMBER, the name given in the 15th, 
16th, and 17th centuries to an English high court of 
justice, consisting of the members of the ordinary 
council, or of the privy council only, with the addition 
of certain judges, and exercising jurisdiction, mainly 
criminal, in certain cases. The origin and early his- 
tory of the court are somewhat obscure. The Curia 
Regis of the 12th century, combining judicial, de- 
liberative, and administrative functions, had thrown 
off several offshoots in the Court of King’s Bench and 
other courts, but the crown never parted with the 
supreme jurisdiction whence the subsidiary courts had 
emanated. When in the 13th century the council be- 
came a regular and permanent body, practically dis- 
tinct from the parliament of estates, this jurisdiction 
continued to be exercised by the king in council. As 
the ordinary law-courts became more systematic and 
important, the indefinite character of the conciliar 
jurisdiction gave rise to frequent complaints; and 
efforts, for the most part fruitless, were made by the 
parliaments of the 14th century (eg., in 15 Edw. IT. 
and 2 Edw. III.) to check it. The equitable jurisdic- 
tion of the chancellor, which grew up during the reign 
of Edward IIL, flowed from this supreme judicial 

ower, like the common law-courts under Henry IL., 

ut without drying up the original source. It is in 
the reign of Edward III. that we first hear of the 
‘chancellor, treasurer, justices, and others’’ exercis- 
ing jurisdiction in the “‘star-chamber’’ or ‘‘ chambre 
de estoiles’’ at Westminster. In Henry VI.’s reign one 
Danvers was acquitted of a certain charge by the Sina’ 
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council ‘in camera stellata.”’ 
Parliament as had recognized this jurisdiction had done 


so only by way of limitation or prohibition, but in | 


1453, about the time when the distinction between the 
ordinary and the privy council first became apparent, an 
Act was passed by which the chancellor was empowered 


to enforce the attendance of all persons summoned by | 


the privy seal before the king and his council in all 
cases not determinable by common law. At this time, 
then, the jurisdiction of the council was recognized as 
supplementary to that of the ordinary law-courts. But 
the anarchy of the Wars of the Roses, and the decay of 
provincial justice owing to the influence of great barons 
and the turbulence of the lower classes, obliged par- 
liament to intrust wider powers to the council. _This 
was the object of the famous Act of 3 Hen. VIL, 
which was quoted by the lawyers of the Long Parlia- 
ment as creating the court of star-chamber. This, 
however, as is shown above, it was far from doing. 
The act of 3 Hen. VII. empowered a committee of 
the council, consisting of the chancellor, treasurer, 
privy seal, or any two of them, with the chief justices, 
or in their absence two other justices, a bishop, and a 
temporal lord, to act as a court of justice for enforcing 
the law in cases where it was thwarted by bribery, intimi- 
dation or partiality. The jurisdiction thus entrusted 
to a committee of the council was not, therefore, like 
that grantedin 1453, supplementary, but superseded 
the ordinary law-courts in cases where they were 
too weak to act. The Act simply supplied ma- 
chinery for the exercise under special circumstances 
of that extraordinary penal jurisdiction which the 
council had never a to possess. This jurisdiction, 
Bacon tells us, was still further developed and or- 
ganized by Wolsey. ‘The court established by the 
Act 3 Hen. VII. continued to exist for about fifty 
years, but disappeared towards the end of Henr 
VIII.’s reign. Its powers were not lost, but fell bac 
to the general body of the council, and were among 
the most important of those exercised by the council 
sitting in the star-chamber. A court not unlike that 
created in 3 Hen. VII. was erected in 1540. The Act 
of 31 Hen. VIII., which gave the king’s proclama- 
tions the force of law, enacted that offenders against 
them might be punished by the usual officers of the 
council, together with some bishops and judges, ‘‘ in 
the star-chamber or elsewhere.’”? These powers also 
came after a time, like those granted in 1488, to be 
exercised by the council at large instead of by certain 
members of it. It is clear, however,—and this was 
one of the chief complaints against the court,—that 
the jurisdiction which belonged by law or custom to 
the whole body of the king’s council was usurped at 
this time by the inner body of advisers called the 
privy council, which had engrossed all the other fune- 
tions of the larger body. Sir T. Smith (temp. Eliz.) 
tells us that juries misbehaving ‘‘ were many times 
commanded to appear in the star-chamber or before 
the privy eorstiell for the matter.’’ The uncertain 
composition of the court is well displayed by Coke, 
who says that the star-chamber is or may be com- 
pounded of three several councils—(1) the lords and 
others of the privy council, (2) the judges of either 
bench and the barons of the exchequer, (3) the lords 
of parliament, who are not, however, standing judges 
of the court. Hudson (temp. Car. I.), on the other 
hand, considers that all peers had a right of sitting in 
the court. The latter class had, however, certainly 
given up sitting in the 17th century. The jurisdic- 
tion of the court was equally vague, and, as Hudson 
says, it was impossible to define it without offending 
the supporters of the prerogative by a limitation of its 
powers, or the common lawyers by attributing to it an 
excessive latitude. In practice its jurisdiction was 
almost unlimited. It took notice of maintenance and 
liveries, bribery or partiality of jurors, falsification of 
anels or of verdicts, routs and riots, murder, felony, 
orgery, perjury, fraud, libel and slander, offences 


Hitherto such Acts of | 
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against proclamations, duels, acts tending to treason 
|as well as of a few civil matters,—disputes as to lan 
between great men or corporations, disputes between 
English and foreign merchants, testamentary cases, 
ete.,—in fact, ‘‘ all offences may be here examined and 
punished if the king will’’ (Hudson). Its procedure 
was not according to the common law; it dispensed 
with the incumbrance of a jury; it could proeeed on 
mere rumor or examine witnesses; it could apply 
torture ; it could inflict any penalty short of death. It 
was thus admirably calculated to be the support of 
order against anarchy or of despotism against individ- 
ual and national liberty. During the Tudor period it 
appeared in the former light, under the Stuarts in the 
latter. It was abolished by the Long Parliament in 
1641, and was never afterwards revived.? 


Authorities.—Smith, Commonwealth of England; Bacon, 
Reign of Henry VII.; Hudson, Treatise of the Court of Star- 
‘ Chamber (Collectanea Juridica, vol. ii.) ; Hallam, Const. Hist. 
of England ; Gneist. Engl. Verfassungsgeschichte ; Dicey, The 
Privy Council (Arnold Prize Essay). The pleadings in the 
star-chamber are in the Record Office; the decrees appear 
to have been lost. (Gq. W. P.) 


STARGARD, an ancient manufacturing town in 
eastern Pomerania, Prussia, is situated on the left 
bank of the navigable Ihna, 20 miles to the east of 
Stettin. Formerly a member of the Hanseatic League, 
the town retains memorials of its early importance in 
the large church of St. Mary, built in the 14th and 
15th centuries, the 16th-century town-house, and the 
well-preserved walls with gateways and towers dating 
from the 14th century. The extensive new law-courts 
and three large barracks are among the modern build- 
ings. Stargard has a considerable market for cattle 
and horses, and carries on trade in grain, spirits, and 
raw produce. Its manufactures include cigars, tobacco, 
wadding, and stockings; and there are also iron- 
foundries and linen and woollen factories in the town. 
The population in 1885 was 22,109 (in 1816 8706) of 
whom about 730 were Roman Catholies and about 560 
Jews. 

Stargard, mentioned as having been destroyed by the 
Poles in 1120, received town-rights in 1229, and became the 
capital of eastern Pomerania. As a Hanseatic town it en- 
joyed considerable commercial prosperity, but had also to 
undergo siege and capture in the Middle Ages and during 
the Thirty Years’ War. In 1807 it was taken by Schill. The 
name Stargard (from the Slavonic Starograd or Starigrod, 
meaning “old town”) is common to several other towns in 
the north of Germany, of which the chief are Prussian 
Stargard, near Dantzic, and Stargard-in-Mecklenburg. 


STARLING (A.8S. Steer, Stearn, and Sterlyng ; 
Lat. Sturnus; Fr. Etournean), a bird long time well- 
known in most parts of England, and now, through the 
extension of its range within the present century, in 
the rest of Great Britain, as well as in Ireland, where, 
though not generally distributed, it is very numerous 
in some districts. It is about the size of a Thrush, 
and, though at a distance it appears to be black, when 
near at hand its plumage is seen to be brightly shot 
with purple, green, and steel-blue, most of the feathers 
when freshly grown being tipped with buff. These 
markings wear off in the course of the winter, and in 
the breeding-season the bird is almost spotless. It is 
the Sturnus vulgaris of ornithologists. 


To describe the habits of the Starling? within the limits 
here allotted is impossible. A more engaging bird scarcely 
exists, for its familiarity during some months of the year 
gives opportunities for observing its ways that few others 
afford, while its varied song, its sprightly gestures, its glossy 
plumage, and, above all, its character as an insecticide— 
which last makes it the friend of the agriculturist and the 
grazier—render it an almost universal favorite. The worst 


1 The name is probably derived from the stars with which 
roof of the chamber was painted; but it has also be: 
from a Hebrew word shetar, or sh'tar, a bond, on the su 
that the room was that in which the legal documents 
with the Jews were kept prior to their expu’sion_ by E 

2 They are dwelt on at some length in Yarrell’s B: 
ed. 4, vol. ii. pp. 229-241. 
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that can be said of it is that it occasionally pilfers fruit, 
and, as it flocks to roost in autumn and winter among reed- 
beds, does considerable damage by breaking down the 
stems.' The congregations of Starlings are indeed very 
marvellous, and no less than the aerial evolutions of the 
flocks, chiefly before settling for the night, have attracted 
attention from early times, being mentioned by Pliny ( Hist. 
Naturalis, x. 24) in the Ist century. The extraordinary pre- 
cision with which the crowd, often numbering several hun- 
dreds, not to say thousands, of birds, wheels, closes, opens 
out, rises, and descends, as if the whole body were a single 
living thing—all these movements being executed without 
a note or cry being uttered—must be seen to be appreciated, 
and may be seen repeatedly with pleasure. For a resident, 
the Starling is rather a late breeder. The nest is commonly 
placed in the hole of a tree or of a building, and its prepara- 
tion is the work of some little time. The eggs, from 4 to 7 
in number, are of a very pale blue, often tinged with green, 
As the young grow they become very noisy, and their 
parents, in their assiduous attendance, hardly less so, thus 
occasionally making themselves disagreeable in a quiet 
neighborhood. The Starling has a wide range over Europe 
and Asia, reaching India; but examples from Kashmir, 
Persia, and Armenia have been considered worthy of 
specific distinction, and the resident Starling of the 
countries bordering the Mediterranean is generally re- 
garded as a good species, and called S. unicolor from its un- 
spotted plumage. 


Of the many forms allied to the genus Sturnus, 
some of which have perhaps been needlessly sepa- 
rated therefrom, those known as GRACKLES (vol. 
xi. p. 24) have been already mentioned, and there 
is only room here to notice one other, Pastor, con- 
ne a beautiful species 2. roseus, the Rose- 
colored Starling, which is not an unfrequent visitor 
to the British Islands. It is a bird of most irreg- 
ular and erratic habits—a vast. horde suddenly ar- 
riving at some place to which it may have hitherto 
been a stranger, and at once making a settlement 
there, leaving it wholly deserted as soon as the young 
are reared. This happened in the summer of 1875 at 
Villafranca, in the province of Verona, the castle of 
which was oceupied in a single day by some 12,000 or 
14,000 birds of this species, as has been graphically 
told by Sig. de Betta (Atti del R. Ist. Veneto, ser. 5, 
vol. ii.) ;? but similar instances have been before re- 
corded,—as in Bulgaria in 1867, near Smyrna in 1856, 
and near Odessa in 1844, to mention only some of 
which particulars have been published.* (A. N.) 


STARODUB, a district town of Russia, in the 
government of Tchernigoff, 116 miles to the northeast 
of that town, on the marshy banks of a small tributa 
of the navigable Sudost. It is regularly built, wit 
broad straight streets, the houses being surrounded by 
large gardens. Its 23,890 inhabitants—Little Russian 
descendants of former Cossacks, with about 5000 Jews 
—support themselves chiefly by gardening and agri- 
culture. Tanning is also carried on, and the trade in 
corn and hemp exported to Riga and St. Petersburg | 
has some importance. | 
_ Starodub at one time played a prominent part in the his- 
tory of the Ukraine. As early as the 11th and 12th centu- 
it was a bone of contention between different Russian | 
ces, who appreciated the value of its strategic position. 
e Mongols seem to have destroyed it, and its name does 


not reappear till the 14th century. During the 15th and 
16th centuries the Russians and Lithuanians were continu- 
ally disputing the possession of its fortress, 


and at the be- 
ning of the 17th century it became a stronghold of 


founded charge has been, however, | 
inst it—that of Reap hang J 
of Skylarks. There is little real evidence of its sucking eit 
nd much of its not eg le while, to render the allegation st i 
e absurd, it has been brought by a class of farmers who gen- 
ly complain that Skylarks themselves are highly injurious. 
eeese! tyanslation of this paper is given in the Zoologist for 
. 18-22. 
remarkable that on almost all of these occasions the 
ry pitched upon has been, either at the time or soon after, 
d by locusts, which the birds greedily devour. Another 
‘worthy of attention is that they are often observed to affect 
shrubs bearing rose-colored flowers, as Nerium 
nia viscosa, among the blossoms of which they themselves 
y escape notice, for their plumage is rose-pink and black 
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STARO-KONSTANTINOFF, a district town of 


Russia, in the government of Volhynia, situated 121 
miles to the west-southwest of Zhitomir. It is an old- 


‘fashioned, poorly built town, dating from the 16th 


century, and is often mentioned in history in con- 
nection with the rising of Cossacks under Bogdan 
Khmelnitzky. Owing to its excellent position close to 
the Austrian frontier and its railway communication 
with southwest Russia, it has a very active trade in 
corn, cattle, and salt with Austria, Prussia, and Poland. 
Its population (17,980 in 1884, of whom two-thirds 
were Jews) is rapidly increasing. 

STASSFURT, a town in the Prussian province of 
Saxony, and one of the chief seats of the German 
salt-producing industry, is situated on both sides of 
the Bode, 19 miles to the southwest of Magdeburg. 
Although saline springs are mentioned here as early 
as the *13th century, the first attempt to bore for salt 
was not made until 1839, while the systematic exploita- 
tion of the salt-beds, to which the town is indebted 
for its prosperity, dates only from 1856. The shafts 
reached deposits of salt at a depth of 850 feet, but the 
finer and purer layers lie more than 1100 feet below 
the surface. Besides the rock-salt, which is excavated 
by blasting, the saline deposits of Stassfurt yield a 
considerable quantity of deliquescent salts and other 
saline products, which have encouraged the foundation 
of numerous chemical factories in the town and in the 
neighboring village of Leopoldshall, which stands 
upon Anhalt territory. The formation of the Stass- 
furt salt-beds and the composition of the rock-salt are 
described under Saur (vol. xxi. pp. 242, 243). The 
rock-salt works are mainly Government property, 
while the chemical factories are in private hands. 
About 2000 workmen are employed in the Stassfurt 
salt industry, and about 490,000 tons of raw salt are 
annually excavated. The population of the town, 
which contains one or two miscellaneous factories, was 
16,457 in 1885. 

STATE, Great Orricers or. All the principal 
ministers of the British crown are popularly called the 
great officers of state. Under this designation are 
more or less accurately included the premier for the 
time being, the other members of the cabinet, and the 
leading functionaries of the court. But properly 
speaking the great offices of state are only nine in 
number, and it is to the holders of them alone that — 
the description of ‘‘the great officers of state”’ 
strictly and distinctively applies. They are the lord 
high steward, the lord high chancellor, the lord high 
treasurer, the lord-president of the privy council, the 
lord-keeper of the privy seal, the lord great chamber- 
lain, the lord high constable, the earl marshal, and the 
lord high admiral. Of these, three—the lord chancel- 
lor, the lord-president of the council, and the lord 
privy seal—are the first and second always and the 
third almost always cabinet ministers. _The offices of 
two more, those of the lord treasurer and the high con- 
stable—are now executed by commission, the chief of 
the lords commissioners, known severally as the first lord 
of the treasury and the first lord of the admiralty, bein 
likewise members of the cabinet, while the first lord o 
the treasury is usually at the head of the Government. — 
But, although it has become the rule for the treasury 


‘and the admiralty to be put in commission, there is 


nothing except usage of longer or shorter duration to 
prevent the crown from making a personal appoint- 


the esgs ment to either of them, and the functions whic for- 


merly appertained to the lord treasurer and the high 
admiral are still regularly performed in the established 
course of the national administration. The four offices 
of the high steward, the great chamberlain, the high 
constable, and the earl marshal stand on a different 
footing, and can be regarded at the present day as 
little else than survivals from an earlier condition of 


oleander | society. They have practically ceased to have any re- 


lation to the ordinary routine of business in the 
country or of ceremonial in the palace, and the duties 
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associated with them have either passed entirely into | ward I. to his brother Edmund Plantagenet, earl of 


abeyance or are restricted within extremely narrow | 


_ Lancaster, from whom they descended to the daughter 


limits, save on certain occasions of exceptional pomp | and eventual heiress of Henry Plantagenet, duke of 


and solemnity. All of them were once hereditary, 
and, taking the three kingdoms together, they or their 
counterparts and equivalents continue to be held by 
right of inheritance in one or other of them even now. 


The prince of Wales is the hereditary great steward | 


of Scotland, and the earl of Shrewsbury is the heredi- 
tary grand seneschal of Ireland. The great chamber- 


lainship of England is held jointly by Lady Willoughby | 


d 


de Eresby and Lord Carrington on the one part and 


on the other part by the marquis of Cholmondeley. | 


The hereditary high constable of Scotland is the earl 
of Erroll, and the hereditary earl marshal of England 
is the duke of Norfolk. It is of the great offices of 
the steward, the chamberlain, the constable, and the 
marshal that we shall at present speak, the rest of 
those we have mentioned being dealt with under their 

roper headings, or in the articles CaBrnEer MINISTRY, 

RIVY Councrn, and Roya HouseHo.p. 

The lord high steward of England ranks as the first 
meres 5 of the great officers of state. His office is 
steward » ¢alled out of abeyance by commission under 

the great seal only for coronations and for 
trials by the House of Lords. At the former he bears 
the crown of St. Edward immediately before the 
sovereign in the procession to Westminster Abbey, 


and he presides at the latter on the arraignment of a| 


peer or a peeress for treason or felony. From the reign 
of Richard II. to that of Henry VII. it was the duty 
of the lord high steward to sit judicially in the court 
of claims to hear and determine all claims to render 
services of grand serjeanty to the king or queen at his 
or her coronation. Since the accession of the house 
of Tudor, however, this function has generally been 
discharged by a specially appointed commission, or a 
committee of the privy council. According to the 
tradition once current among lawyers and antiquaries, 
the steward of England was, under the Norman and 
Angevin kings, the second personage in the realm, the 
viceroy in the absence and the chief minister in the 
presence of the sovereign. Coke says, on the more 
than doubtful authority of an ancient manuscript, that 
his office was to superintend under the king and next 
after the king the whole kingdom and all the ministers 
of the law within the kingdom in time of both peace 
and war. But of this there is no satisfactory evidence. 
It is not improbable that the steward of England may 
for a short period after the Conquest have occupied a 
position analogous to that of the Saxon heah-gerefa or 
that of the Norman seneschal, or of the two in com- 
bination. But, as Stubbs points out, the chief’ mini- 
ster and occasional viceroy, either alone or with others, 
of the Conqueror and his early successors was the 
person to whom the historians and the later constitu- 
tional writers give the name of justiciarius with or 
without the prefix ‘‘summus’”’ or ‘‘capitalis.’? He 
adds that most likely the Norman seneschalship was 
the origin of the English justiciarship, that under 
Henry IT. the seneschal of Normandy receives the 
name of justiciar, and that it is only in the same reign 
that the office in England acquires the exclusive right 
to the definite name of ‘* summus”’ or “‘capitalis jus- 
titiarius”’ or ‘‘ justitiarius totius Angliz.’’ But what- 
ever may have been his original condition the steward 
had been by that time at the latest eclipsed in. his 
most important functions by the justiciar, and he 
makes, as Stubbs observes, in his official capacity no 
cae figure in English history. By the reign of Henry 

L._ at any rate all connection between the stewardship 
and the justiciarship had come to an end; and, while 
the second retained its authority unimpaired until its 
extinction, the first became a grand serjeanty, pri- 
marily annexed to the barony of Hinckley, it is said, 
and afterwards to the earldom of Leicester. On the 
attainder of Simon de Montfort the earldom and stew- 
ardship were forfeited, and both were granted by Ed- 


Lancaster. She was the first wife of John of Gaunt 
and the mother of Henry LV. On the accession of her 
son to the throne they became merged in the crown 
from which period the stewardship has been revive 

only hac vice from time to time as occasion required. 
It is indeed to John of Gaunt that the pre-eminent 
position accorded to the office since the end of the 
14th century is really due. It emerged from the com- 
parative obscurity in which it had rested for nearly 
three hundred years as soon as he became the tenant 


_of it by courtesy in right of his deceased wife. As far 
as any records show to the contrary he was the first 


steward of England who took part in the coronation 


of a king or queen, and he was certainly the first stew- 


ard of England who sat in the court of claims or who 
presided at a trial by the House of Lords. It seems 
to have been by him also that the precedence of the 
stewardship before all the other great offices of state 
was secured, a restoration or augmentation of rank 
which is the more remarkable in that the steward of 
Scotland gave place to the chamberlain and the senes- 
chal of Ireland gave place to the constable of the two 
kingdoms respectively. John of Gaunt may be re- 
garded, in fact, as the creator of the lord high stew- 
ardship and all its privileges and prerogatives as they 
have existed from his days to our own. 

The lord great chamberlain of England ranks as the 
sixth great officer of state. Whenever the 
sovereign attends the palace of Westminster ord aes 
the keys are delivered to him, and he is for ©" hgh” 
the time in command of the building. At 
the opening or closing of the session of parliament b 
the sovereign in person he disposes of the sword o 
state to be carried by any peer he may select, and 
walks himself in the procession on the right of the 
sword of state, a little before it and next to the sov- 
ereign. He assists at the introduction of all peers 
into the House of Lords on their creation, and at the 
homage of all bishops after their consecration. Ata 
coronation he receives the regalia from the dean and 
chapter of Westminster, and distributes them to the 

ersonages who are to bear them in the ceremony. 

n that day it is his duty to carry the sovereign his 
shirt and wearing apparel before he rises and to serve 
him with water to wash his hands before and after 
dinner. The chamberlain was originally a financial 
officer; his work, Stubbs says, was rather that of 
auditor or accountant than that of treasurer; he held 
a more definite position in the household than most of 
the other great officers, ‘‘ and in the judicial work of 
the country he was only less important than the jus- 
ticiar.’’ The office was hereditary in the Veres, earls 
of Oxford, from the reign of Henry I. to the reign of 
Charles L., when it passed through an heiress to the 
Berties, Lord Willoughby de Eresby, and afterwards 
earls of Lindsey and Adee of Ancaster, and from the 
Berties it was transmitted through coheiresses to the 
present inheritors of the dignity. The Stuarts, dukes 
of Lennox, were hereditary great chamberlains of 
Scotland in the 16th and 17th centuries. The office 
on their extinction was granted by Charles IL. to 
James, duke of Monmouth and Buccleuch, on whose 
attainder it passed to Charles, duke of Richmond and 
Lennox, by whom it was surrendered to the crown in 
1703. ; 

The lord high constable of England ranks as the 
seventh of the great officers of state. His 
office is called out of abeyance for corona- werd 
tions alone, when it is his duty to assist in  gonstable. 
the reception of the regalia from the dean 3 
and chapter of Westminster, and during the coronation 
banquet to ride into Westminster Hall on the right 
hand of the champion. The constable was ori 
the commander of the royal armies and the 
the horse. He was also one of the judges of the court 
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of chivalry or court of honor. The constableship was 
ranted as a grand serjeanty with the earldom of Here- | 
ord by the empress Maud to Milo of Gloucester, and 
was carried by his heiress to the Bohuns, earls of Here- 
ford and Essex. Through a coheiress of the Bohuns 
it descended to the Staffords, dukes of Buckingham ; 
and on the attainder of Edward Stafford, third duke 
of Buckingham, in the reign of Henry VIIL. it be- 
came merged in the crown. The Lacys and Verduns 
were hereditary constables of Ireland from the 12th to 
the 14th century; and the Hays, earls of Erroll, have 
been hereditary constables of Scotland from early in 
the 14th century until the present time. 

The earl marshal of England ranks as the eighth 
43 of the great officers of state. He is the 
marshal, head of the college of arms, and has the 

appointment of the kings-of-arms. heralds, 
and pursuivants at his discretion. He attends the 
sovereign in opening and closing the session of parlia- 
ment, walking opposite to the lord great chamberlain on 
his or her right hand. It is his duty to make arrange- 
ments for the order of all state processions and cere- 
monials, especially for coronations and royal marriages 
and funerals. Like the lord high constable he rides 
into Westminster Hall with the champion after a cor- 
onation, taking his place on the left hand, and with 
the lord = a chamberlain he assists at the introduc- 
tion of all newly-created peers into the House of 
Lords. The marshal appears in the feudal armies to 
have been in command of the cavalry under the con- 
stable, and to have in some measure superseded him 
as master of the horse in the royal palace. He exer- 
cised joint and co-ordinate jurisdiction with the con- 
stable in the court of chivalry, and afterwards became 
the sole judge of that tribunal, The marshalship of 
England was made hereditary in the Clares and Mes: 
shals, earls of Pembroke, in the reign of Stephen or 
Henry II., and through a coheiress_passed to the 
oy et earls of Norfolk, and by Roger Bigot, fifth earl 
of Norfolk, it was surrendered with his aha dignities 
to Edward I. It was granted by Edward II. to his 
brother Thomas of Brotherton, earl of Norfolk, and, 
after it had been variously disposed of by Edward IIL., 
was by Richard II. erected into an earldom and con- 
ferred on Thomas Mowbray, duke of Norfolk, who 
was the great-grandson and heir of ‘Thomas of Brother- 
ton. One of the coheiresses of the Mowbrays was the 
mother of John Howard, duke of Norfolk, who was 
created earl marshal by Richard III. After several 
attainders and partial restorations in the reigns of the 
Tudors and the Stuarts, the earl marshalship was 
finally entailed by Charles II. on the male line of the 
Howards, with many specific remainders and limita- 
tions, under which settlement it has regularly descended 
to the present duke of Norfolk. The Clares and 
Marshals, earls of Pembroke, and the Lords Morley 
appear to have been hereditary marshals of Treland 
from the invasion of the island until the end of the 
15th century. The Keiths were Earls Marischal of 
Seotland from the institution of the office by James 
TL. in 1458 until the attainder of George, the tenth 
earl, in 1716. 


- On the subject of the great offices of state generally, see 
bs, Constitutional History, ch. xi.; Freeman, Norman Con- 
ch. xxiv.; Gneist, Constitution of England, ch. xvi., 
 -xxxv., and liv.; also Gibbon, Decline and Fall, ch. liii., and 
_ Bryce, Holy Roman Empire, ch. xiv. (F. DR.) 


_STATEN ISLAND, an island of New York State, 
ye ming with some adjacent islands, Richmond county, 
with a population of 38,991 in 1880, is situated about 
5 miles south of New York city, from which it is 
arated by New York Bay, while the Narrows 
sommanded by Forts Wadsworth and Tompkins an 
‘a line of water-batteries, separate it from Long Island 
the northeast, Staten Island Sound from New Jerse 
on the west, and Newark Bay and the Kill van Kull 
from the same State on the north. It is of an irreg 


‘sep 


ular | 1111) Paschal II. was compelled by the Emperor Henry Vv. 
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triangular shape, its greatest length being about 13 
miles, its greatest breadth about 8, and the total area 
584 square miles. The surface is gently undulating, 
but a range of hills attaining 310 feet in height ex- 
tends across the northern portion. Iron ore is found. 
The island contains many detached villa residences of 
persons in business in New York. On an artificial 
island off the east shore is the New York quarantine 
establishment, and Staten Island is the seat of the 
‘* Sailors’ Snug Harbor,’’ a retreat for superannuated 
seamen. Steam ferries ply half-hourly to New York, 
and on the island there is a railway line from Tomp- 
kinsville to Tottenville. : 

STATE PAPERS. See Recorps, Pusttic. 

STATES OF THE CHURCH, or Papat Srates 
(Ital. Stato della Chiesa, Stato, Pontificio, Stato Ro- 
mano, Stato Ecclesiastico ; Fr. Btats de U Eglise, Ponti- 
ficat Souverain de Rome, ete. ; Germ. Kirchenstaat ; in 
ecclesiastical Latin often Patrimoniwm Sancti Petri), 
that portion of central Italy which, previous to the 
unification of the kingdom, was under the direct goy- 
ernment of the see of Rome. ‘The territory stood at 
the close as in the annexed table. 

With the exception of Benevento, surrounded by 
the Neapolitan province of Principato Ulteriore, and 
the small state of Pontecorvo, inclosed within the 
Terra di Lavoro, the States of the Church formed a 
compact territory, bounded on the N.W. by the Lom- 
bardo-Venetian kingdom, on the N.E. by the Adriatic, 
on the S.E. by the kingdom of Naples, on the 8.W. 
by the Mediterranean, and on the W. by the grand- 
duchy of Tuscany and the duchy of Modena. On the 


Area in 


Population 
rogtines (/H 
Comarca of Rome......-+++++.4 «| 1752.8 326,509 
vg { BOlOgTIA -vvseseve cvvesessneessnnnne 1359.2 | 375,631 
S| FRerrarar......0.00 ceerccceses cosceeses 1094 244,524 
S| FOr ..sssese asoseene cossesneecasees 718.8 218,433 
BH, | Ravenna.-rvsesseesesesees creserers 701.5 175,994 
fs. Urbino, with Pesaro...........| 1414.6 257,751 
| Velletri ....ccccsssecevees sosveees 571.3 62,013 
( ANCONA. -+.errceeescossenees verneeees 441.8 176,519 
Maer ath «scscsecr cssenessnctssccnes 895 243,104 
Camerino ..-..eeee. 320 42,991 
«| FROTMm0....c. seccenes coos sscecesooes 335.7 110,321 
a | RGA ne 476.3 91,916 
B | Perugia -s-sesseresrcecreses seseneees 1555.5 234,533 
g, Spoleto. 1175.9 135,029 
& | Rieti-...... 531.7 73,683 
4 Viterbo 1158.9 128,324: 
OTVietO... ..ecccceeess 316.6 29,047 
Civitd Vecchia .. ......00.sseeeees 380 20,701 
Frosinone, with Pontecorvo.. 739.9 154,559 
| Benevent0 .sesecseeecersreees fart 61.3 23,176 
3,124,758 


Adriatic the coast extended 140 miles, from the mouth 
of the Tronto (Truentus) to the southern mouth of the 
Po, and on the Tyrrhenian Sea 130 miles, from 41° 
20’ to 42° 22’ N. lat. See vol. xiii. Plate 

The divisions shown above were adopted on Decem- 
ber 21, 1827, the legations being ruled by a cardinal 
and the delegations by a prelate. Previously the 
several districts formally recognized were Latium, the 
Marittima (or seaboard) and Campagna, the Patri- 
mony of Saint Peter, the duchy of Castro, the Orvie- 
tano, the Sabina, Umbria, the Perugino, the arch 
of Ancona, Romagna, the Bolognese, the Ferrarese, 
and the duchies of Benevento and of Pontecorvo. 


The question of the origin of the territorial jurisdiction 
of the pope has been treated under Poprpom (vol. xix. pp- 
507-8). With the moral and ecclesiastical decay of the 
papacy in the 9th and 10th centuries much of its territorial 
authority slipped from its grasp; and by the middle of the 
11th century its rule was not recognized beyond Rome and 
the immediate vicinity. By the treaty of Sutri (February, 


. 
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to surrender all the possessions and royalties of the church ; 
but this treaty was soon afterwards repudiated, and by the 
will of Matilda, countess of Tuscany, the papal see was 
enabled to lay claim to new territories of great value. By 
the capitulation of Neuss (1201) Otto IV. recognized the 
papal authority over the whole tract from Radicofani in 
Tuscany to the pass of Ceperano on the Neapolitan frontier 
—the exarchate of Ravenna, the Pentapolis, the March of 


Ancona, the bishopric of Spoleto, Matilda’s personal estates, | 


and the countship of Brittenoro; but a good deal of the 
territory thus described remained for centuries an object 
of ambition only on the part of the popes. The actual an- 
nexation of Ravenna, Ancona, Bologna, Ferrara, etc., dates 
from the 16th century. The States of the Church were of 
course submerged for a time by the ground-swell of the 
French Revolution, but they appeared again in 1814. In 
1849 they received a constitution, On the formation of the 
kingdom of Italy in 1860 they were reduced to the Comarea 
of Rome, the legation of Velletri, and the three delegations 
of Viterbo, Civit& Vecchia, and Frosinone; and in 1870 
they disappeared from the political map of Europe. 


STATICS. See Mecwanics. 

STATIONERY. Under the name of stationery 
are embraced all writing materials and implements, 
tugether with the numerous appliances of the desk 
and of mercantile and commercial offices. In addition 
to these, the term fancy stationery covers a miscellane- 
ous assemblage of leather and other goods, such as 

ocket-books, purses, bags, card-cases, and many 

indred objects which cannot be classified. The prin- 
cipal articles and operations of the stationery trade are 
dealt with in detail under separate headings—Booxk- 
BINDING, Eepossina, Ink, LirsoGRapHy, Pare, 
Pen, Pencrn, SEALING-WAX, ete. ; but in connection 
with the separate industry of a commercial stationer 
there are a number of special operations and machines 
to which brief allusion may be made. 


Paper-Ruling—The ruling of blue and other colored lines 
is usually done on a self-feeding machine provided with as 
many ruling pens as there are lines to be made, and these 
fixed in parallel order at intervals the width of the ruled 
spaces. The pens consist of grooved slips of sheet brass 
coming to a fine point, which in their upper part are covered 
by a sheet of felt saturated with a flowing ink, whence each 
pen obtains the supply required for tracing its line. The 
paper is carried forward by endless tapes or threads which 
pass around cylinders. In a recent form of machine the 
rulers consist of metal disks with thin edges, which take 
up printing ink from an india-rubber cylinder, and print 
in lines on the paper as it passes around a revolving cylin- 

er. 

Paper- Folding machinery is used for numerous purposes in 
the stationery trade, apart from its application to the fold- 
ing of sheets for the bookbinder. Devices for folding come 
most prominently forward in connection with the envelope 
manufacture, an industry which: received an enormous 
development by the introduction of uniform postage rates. 
In envelope-making the folding is commonly associated 
with gumming, and sometimes with embossing, in the same 
system of machinery. The first efficient automatic machine 
for envelope manufacture was devised by Edwin Hill and 
Warren de la Rue, and by them patented in 1845. Many 
forms of envelope folding and gumming machines now 
exist. In making envelopes the blanks are first cut out by 
shaped cutters or punches acting at one stroke on a thick- 
ness of from 200 to 300 sheets of paper. These blanks in 
the latest form of machine are gummed by a pad which 
takes gum from a roller and presses it on the edges of the 


paper, just as printing ink is received from cylinders and. 


pressed on paper in printing. The gummed surface of the 
pad lifts each blank separately, places it under a plunger, 
which, descending, passes it to folders, whence it is delivered 
into a clip in an endless band of considerable length. The 
envelopes are delivered into the clips in the band at the 
rate of about 100 to 150 per minute. 

Perforating and Punching give rise to a range of machines 
of varied form and complexity. The idea of perforating 
paper so as to allow of the ready detaching of portions by 
tearing was conceived and patented in 1848 by Mr. Henry 
Archer, Of such utility was Mr. Archer’s conception deemed 
by the post-office authorities as a convenience for detaching 
stamps from sheets that in 1853 he was awarded £4000 
[$19,440] for his patent rights. The applications of perfora- 
tion are now very numerous, but its value still remains most 


obvious in connection with the detachment of adhesive to be published during the first half of the 17 
| tury, and the tendency to employ figures, w 


stamps from sheets. 
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Numbering and Paging constitute another series of station- 
ery operations, for which ingenious machines haye been 
devised. For consecutive numbering a series of printing 
disks are employed, on the periphery of which the series 
of digits 1 to 0 are raised. The outer disk moves a number 
after each impression, the second disk moves once in ten 
times, and so on, thus automatically imprinting consecutive 
numbers up to the limit of the disks on the machine. Such 
a machine prints only on one side of the paper, and where 


the numbering is required on both sides the disks must be 
geared to move two places, numbering only odd or even 
numbers, two printings being thus required. For printing 


right and left consecutively an endless band machine is 
used, which prints alternately below and above for the two 
sides of the sheet. 


STATISTICS. The word ‘‘statistic” is derived 
from the Latin status, which, in the so-called Middle 
Ages, had come to mean a ‘‘state’’ in the politieal 
sense. ‘‘Statistic,’’ therefore, originally denoted in- 
quiries into the condition of a state. Since the begin- 
ning of the 18th century the denotation of the word 
has been extended so as to include subjects only in- 
directly connected with political organizations, while 
at the same time the scope of the investigations it im- 
plies has become more definite, and at the present da 
may be said, for practical purposes, to be fixed, thoug 
there are still controversies as to the position of sta- 
tistical studies in relation to other departments of 
scientific procedure. 

History.—The origin of what is now known as 
‘statistic’? (Ger. Die Statistik; Fr. La Statistique ; 
Ital. Statistica) can only be referred to briefly here. 
As M. Maurice Block has observed in commencing his 
admirable treatise, ‘‘ it is no exaggeration to say that 
statistic has existed ever since there were states,’’ For 
the first administrative act of the first regular Govern- 
ment was probably to number its fighting men, and its 
next to ascertain with some degree of accuracy what 
amount of taxation could be levied on the remainder 
of the community. . As human societies became more 
and more highly organized, there can be no doubt that 
a very considerable body of official statistics must have 
come into existence, and been constantly by 
statesmen, solely with a view to administration. The 
Romans, who may be described as the most business- 
like people of antiquity, were careful to obtain accurate 
information regarding the resources of the state, and 
they appear to have carried on the practice of taking 
the census, a very comprehensive statistical operation, 
with a regularity which has hardly been surp in 
modern times. As to the efficiency of the work done 
we have unfortunately very little information, but those 
who are curious on the subject may be referred to an 
article by Dr. Hildebrand, entitled ‘‘ Die amtliche 
Bevélkerungsstatistik im alten Rom,’’ printed in the 
Jahrbuch fiir Nationalékonomie und Statistile, 1866, 

. 82. 
, Statistics, or rather the material for statistics, there- : 
fore existed at a very early period, but it was not until 
within the last three centuries that systematic use of 
the information available began to be made for pur- 
poses of investigation and not of mere administration. 
According to M. Block, the earliest work in which 
facts previously known only to Government officials 
were published to the world was a volume compiled 
by Francesco Sansovino, entitled Del Governo et Am-  . 
ministrazione di Divers’ Regni et Republiche, which 
was printed in Venice and bears the date 1583. Other 
works of a similar kind were published towards the end 
of the 16th century in Italy and France. ing 
these and other early books on the subject reference 
may be made to Fallati’s Hinleitung in die Wissen- 
schaft der Statistik, Dr. G. B. Salvioni’s preface and 
notes to his translation into Italian of Dr. Mayr's work 
on statistics, and other authors mentioned at the el 
of this article. hE a's 

Works on state administration and finance continu 


STATISTICS. 


hardly used at all by Sansovino, became more marked, 
especially in England, where the facts connected with 
- bills of mortality ’’ had begun to attract attention. 
In the year 1660 Hermann Conring, ‘‘ professor of 
medicine and politics,’’ a rather odd combination, in 
the university of Helmstidt, was in the habit of giving 
lectures in which he analyzed and discussed the cir- 
cumstances existing in various countries, in so far as 
they affected the happiness of the inhabitants. Con- 
ring’s example was followed by other writers, in Ger- 


many and elsewhere, to whom reference ‘is made by | 


Block (Traité, pp. 5, 6) and Haushofer (Lehr- und 
Handbuch, p. 10, note). 

The best-known member of the ‘‘ descriptive’’ school 
was Achenwall (1719-1772), who is sometimes spoken 
of as ‘‘the father of modern statistics,’’ but, as his 
procedure was essentially the same as that of Conring, 
though it was carried out more fully, the title has not 
been unanimously granted. 


to the pursuit of the studies which are now included 
under the title of statistics. He called his book Staats- 
verfussung der enropiiischen Reiche in the first two 
editions (1749, 1752), meaning ‘‘ Constitution of the 
States of Europe.’’ Subsequently he added ‘‘ vor- 
nehmsten’’ and then “‘heutigen’’ before ** europiiis- 
chen,’’ evidently with the desire of bringing his work, 
which 
as the Stautesman’s Year- Bool, ‘ up to date.’’ Achen- 
wall is usually credited with being the first writer who 
made use of the word “‘statistics,’’ which he applied to 
his collection of ‘‘ noteworthy matters regarding the 
state’? (Stuatsmerkwiirdighkeiten), but the claim has 
been disputed by M. Block, who points out that the 
term collegium statisticwm had been previously em- 
loyed by Schmeitzel, a follower of Conring, whose 
mont at Jena were no doubt attended by Achen- 
wall. 

In any case statistics in the modern sense of the 
word, did not really comeinto existence until the pub- 
lication by J. P. Siissmilch, a Prussian clergyman, of 
a work entitled Die gittliche Ordnung in den Verin- 
derungen des Menschlichen Geschlechts aus dem Geburt, 
dem Tode, und der Fortpflunzung desselben erwiesen. 
In this book a systematic attempt was made to make 
use of a class of facts which up to.that time had been 
regarded as belonging to “‘ political arithmetic,’’ under 
which description some of the most important prob- 
lems of what modern writers term ‘‘ vital statistics ”’ 
had been studied, especially in England. Siissmilch 
had arrived at a perception of the advantage of study- 
ing what Quetelet subsequently termed the ‘‘ laws of 
large numbers.’’ He combined the method employed 
by the Conring-Achenwall school of *‘ descriptive sta- 
tistics,’ whose works were not unlike modern school- 
books of geography, with that of the ‘‘ political arith- 
meticians,’’ who had confined themselves to investiga- 
tions into the facts regarding mortality and a few haa 
similar subjects, without much attempt at generalizing 
from: them. : 

Political arithmetic had come into existence in Eng- 
land in the middle of the 17th cee or about the 
time when Conring was instructing the students of 
Helmstiidt. The earliest example of this class of in- 
vestigation is the work of Captain John Graunt of 
Eondon, entitled Natural and Political Annotations 
made upon the Bills of Mortality, which was first ub- 
lished in 1666. This remarkable work, which dealt 
with mortality in London only, ran through man 
editions, and the line of inquiry it suggested was fol- 
wed up by other writers, of whom the most distin- 
guished was Sir William Petty, whose active mind 
was naturally attracted by the “are t of making use 
of a new scientific method in the class of speculations 

which occupied him. Sir William was the first writer 
to make use of the phrase which for nearly a century 
afterwards was employed to describe the use of figures 


-_, 


_ inthe investigation of the phenomena of human society. 


It is generally admitted, | 
however, that Achenwall’s work gave a great impulse 


may be regarded as the germ of such volumes | 
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He called his book on the subject, which was published 
in 1683, Mive Essays in Political Avithmetick. Other 
writers, of whom Halley, the celebrated mathematician 
and astronomer, was one, entered on similar investiga- 
tions, and during the greater part of the 18th century 
the number of persons who devoted themselves to 
‘* arithmetical’ inquiries into problems of the class now 
known as statistical was steadily increasing. Much 
attention was given to the construction of tables of 
mortality, a subject which had a great attraction for 
mathematicians, who were eager to employ the newly- 
discovered calculus of probabilities on concrete prob- 
lems. Besides Halley, De Moivre, Laplace, and 
Kuler busied themselves with this branch of study. 
Attempts were also made to deal with figures as the 
basis of political and fiscal discussion by Arthur Young, 
Hume, and other historical writers, as well as by the 
two Mirabeaus. 

It is now necessary to return to Siissmilch, who, as 
already mentioned, endeavored to form a general 
theory of society, based on what were then termed 
‘* arithmetical ’’ premises, treated nearly on the lines 
laid down by Achenwall. In modern language, he 
made use of quantitative aggregate-observation as an 
instrument of social inquiry. It is true he did not 
enter on his investigation with an ‘‘open mind.’’ He 
desired to support a foregone conclusion, as the title 
of his work already mentioned shows. But neverthe- 
less his work was a most valuable one. since it pointed 
out a road which others who had no desire to procure 
evidence in favor of a particularsystem of thought were 
not slow to follow. M. Block makes the following re- 
marks on the influence exercised on his contempora- 
ries by the work of Siissmilch ; ‘‘ If the author of the 
Gotthiche Ordnang had been a professor his influence 
would have been much greater than it was. In main- 
taining that the movement of population is subject to 
law, that there is a regularity in the recurrence of such 
phenomena which Bs of their being foreseen, he 
cast into the public mind a Jeaven which has evidently 
contributed to the progress of science.’’ Although for 
many years after the appearance of Siissmilch’s book 
there was a good deal of resistance to the introduction 
of ‘‘ arithmetic’ as the coadjutor of moral and politi- 
cal investigations, yet, practically there was a tacit ad- 
mission of the usefulness of figures, even by the chiefs 
of the so-called ‘‘ descriptive’? school. On the other 
hand Siissmilch’s success was the origin of a ‘* mathe- 
matical’’ school of statisticians, some of whom carried 
their enthusiasm for figures so far that they refused to 
allow any place for mere ‘‘descriptions’’ at all. These 
two schools have now coalesced, each admitting the 
importance of the point of view urged by the other. 
They were, however, still perceptibly distinct even as 
late as 1850, and the ignorant hostility with which 
many people even among the cultivated classes still re- 
gard statistical inquiries into the nature of human 
society may be regarded asa survival of the much 
stronger feeling which showed itself’ among ‘ ortho- 
dox’’ professors of law and economics on the publica- 
tion of Siissmilch’s treatise. { 

M. Block is of opinion that the descriptive school, by 
whom figures are regarded merely as accessories to and 
illustrations of the text, would have maintained its 
position even now but for the establishment of official 
statistical offices and the influence of the great Bel- 
gian Quetelet. Quetelet’s work was certainly “‘epoch- 
making ”’ in a far higher degree than that of any of 
his predecessors. To the impulse created by him must 
be attributed the foundation in 1835 of the Statistical 
Society of London, a body which, though it has con- 
tributed little to the discussion of the theory of statis- 
tics, has had a considerable and very useful influence 
on the practical work of carrying out statistical inves- 
tigations in the United Kingdom and elsewhere. Que- 
pes works were numerous and multifarious, but, his 
most important contribution to the growth of statisti- 
cal inquiry was his investigation of the theory of prob- 
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abilities as applied to the ‘‘ physical and social’’ sci- | 


ences, contained in a series of letters to the duke of 
Saxe-Coburg and Gotha, and published in 1846. Que- 
telet was above all things an exponent of the ‘* laws 
of large numbers.’’ He was especially fascinated with 
the tendency to relative constancy of magnitude dis- 
played by the figures of moral statistics, especially 
those of crime, which inspired him with a certain de- 
gree of pessimism. His conception of an average man 
(? homme mvyen) and his disquisition on the ** curve 
of possibility’ were most important contributions to 
the technical development of the statistical method, 
though, as M. Block observes, their value may have 
been somewhat exaggerated by subsequent_ writers 
(Block, ch. i, p. 16, and ch. v. p. 112 sq.). It is not 
possible to enter at length into Quetelet work in 
connection with statistical science. At the close of 
this article will be found a list including those of his 
works which are likely to be of use to students of 
statistics. 

The influence exercised by Quetelet on the develop- 
ment of statistics is clearly seen from the fact that, 
though there is still considerable controversy among 
statisticians, the old controversy between the ‘‘ descrip- 
tive’’ and arithmetical schools has disappeared, or 
perhaps we should say has been transformed into a 
discussion of another kind, the question now at issue 
being whether there is a science of statistics as well as 
a statistical method. It is true that a few books were 
published between 1830.and 1850 in which the politico- 
geographical description of a country is spoken of as 
‘* statistics,’’ which is thus distinguished from ‘“‘ po- 
litical arithmetic.’’ The title of Knies’s great work, 
Die Statistik als selbstiindige Wissenschaft (Cassel, 
1850), is especially noteworthy as showing that the 
nature of the controversy was changing. The oppo- 
nents of Siissmilch maintained that “‘ political arith- 
metic’ ought not to be spoken of as statistics at all. 
They clung to the conceptions of Conring and Achen- 
wall, to whom “‘statistics’’ represented ‘‘ Staaten- 
kunde”’ or ‘‘ Staatszustandskunde,”’ or, as Herzberg, 
one of Achenwall’s followers, called it, ‘‘ die Kenntniss 
von der politischen Verfassung der Staaten.’’ Knies 
claimed that the really ‘‘ scientific ’’ portion of statis- 
tics consisted of the figures employed. _ As Haushofer 
says, ‘‘ his starting point is political arithmetic.”’ 

Some eminent statisticians of the latter half of the 
present century agree with Knies, but the majority of 
the modern writers on the theory of statistics have 
adopted a slightly different view, according to which 
statistics is at once a science relating to the social life 
of man and a method of investigation applicable to all 
sciences. This view is ably maintained by Mayr, Haus- 
hofer, Gabaglio, and Block, who may be taken to repre- 
sent the opinions held by the majority of statisticians 
on the Continent. ; 

Having dealt as far as was possible, within the limits 
of this article, with the history of statistics, we may 
here enter a little more minutely into the views of the 
existing Continental School. This is all the more 
necessary because, singular to say, there has been _no 
systematic exposition of the subject in England. _Iso- 
lated dicta have been furnished by high authorities, 
such as the late Dr. W. A. Guy, Prof. Ingram, Sir 
Rawson W. Rawson, Mr. Robert Giffen, and to some 
extent also by John Stuart Mill, Buckle, Sir George 
Cornewall Lewis, and other historical and economic 
writers. There are also monographs on particular 
points connected with the technique of statistical in- 
vestigation, such as the contribution made by Mr. F. 
Y. Edgeworth to the discussions at the jubilee of the 
Statistical Society in 1885, and some of the observa- 
tions contained in a paper by Mr. Patrick Geddes, 
entitled An Analysis of the Principles of Economics, 
read before the Royal Society of Edinburgh in 1884. 
Prof. Foxwell has also lectured on the subject of statis- 
tics in his capacity of Newmarch lecturer at University 
College, London. But there has been no attempt to 
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deal with the subject in a systematic way. _The prac- 
tice of statistical inquiry, on the other hand, ey a 
carried on in England with a high decree of success. 

With regard to the few invasions of the domain of 
theory attempted by English writers, it may be ob- 
served that the authorities above mentioned are not 
unanimous. Dr. Guy as well as Sir Rawson Rawson, 
who handled the subject with great ability at the jubilee 
meeting of the London Statistical Society in June, 1885, 
both claim that statistics is to be regarded as an inde- 
pendent science, apart from sociology, while Prof. In- 
gram, who presided over Section F at the Dublin 
meeting of the British Association in 1878, maintained 
that statistics cannot occupy a position co-ordinate 
with that of sociology, and went on to say that they 
‘constitute only one of the aids or adminieula of 
science.’ Mr. Giffen has also expressed himself 
adversely to the Continental doctrine that there is 
an independent science of statistics, and_this opinion 
appears to be the correct one, but, as Dr: Guy and 
Sir Rawson Rawson have the support of the great 
body of systematic teaching emanating from distin- 
guished Continental statisticians in support of their 
view, while their opponents have so far only the obiter 
dicta of a few eminent men to rely upon, it appears 
needful to examine closely the views held’by the Con- 
tinental authorities, and the grounds on which they 
are based. 

The clearest and shortest definition of the science of 
statistics as thus conceived is that of M. Block, who 
describes it as ‘‘ la science de |’ homme vivant en société 
en tant qu’elle peut étre exprimée par les chiffres.”” 
He proposes to give a new name to the branch of study 
thus defined, namely, ‘‘ Demography.’’ Mayr’s defini- 
tion is longer. He defines A statistical science as 
‘die systematische Darlegung und Erérterung der 
thatsiichlichen Vorgiinge und der aus diesen sich erge- 
benden Gesetze des gesellschaftlichen menschlichen 
Lebens auf Grundlage quantitativer Massenbeobach- 
tungen”’ (the systematic statement and explanation of 
actual events, and of the laws of man’s social life that 
may be deduced from these, on the basis of the quanti- 
tative observation of aggregates). Gabaglio’s view is 
paeeeal identical with those adore Mayr and 

lock, though it is differently expressed. e says 
‘* statistics may be interpreted in an extended and in a 
restricted sense. In the former sense it is a method, 
in the latter a science. As a science it studies the 
actual social-political order by means of mathematical 
induction.”’ . ; 

This discussion regarding the nature of statistics is 
to a large extent a discussion about names, There is 
really no difference of opinion among statistical experts 
as to the subject-matter of statistics, the only question 
being—Shall statisties be termed a science as well as a 
method? That there are some investigations in which 
statistical procedure is employed which certainly do not 
belong to the domain of the supposed statistical science 
is generally admitted. But, as already shown, an 
attempt has been made to claim that the phenomena 
of human society, or some part of those phenomena, 
constitute the subject-matter of an independent statis- 
tical science. It is not easy to see yin this claim should 
be admitted. There is no reason either of convenience 
or logic why the use of a certain scientific method 
should be held to have created a science in one depart- 
ment of inquiry, while in others the said method is 
regarded merely as an aid in investigation carried on 
under the superintendence of a science already in ex- 
istence. It is impossible to get over the fact that in 
meteorology, medicine, and other physical sciences 
statistical inquiries are plainly and obviously examples 
of the employment of a method, like microscopy, spec 
trum analysis, or the use of the telescope. Why shou 
the fact of their employment in sociology be cor 
as authorizing the classification of the pheno 
dealt with to form a new science? 


us 


The most effective argument put forward by the ad- 
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vocates of this view is the assertion that statistics are | 


merely a convenient aid to investigation in the majority 
of sciences, but are the sole method of inquiry in the 
ease of sociology. Dr. Mayr especially ( Gesetzméissig- 
keit, ete., p. 14 sq.) makes use of this argument, and 
illustrates it with his usual ability; but his reasoning 
is very far from being conclusive. 
tested by reference to the important class of social facts 
which are named economic, it becomes obvious that the 
argument breaks down. Economics is a branch—the 
only scientifically organized branch—of sociology, and 


statistics are largely used in it, but no one, so far as we | 


are aware, has proposed to call economics a department 
of statistical science. Sir Rawson W. Rawson, it is true, 
-has boldly proposed to throw over the term ‘‘soci- 
ology ”’ Mideothar. and to describe the study of man in 
the social state as ‘‘statistics,’’ but common usage is 
too firmly fixed to make this alteration of nomenclature 
practicable even if it were desirable. The existence 
of the works of Mr. Herbert Spencer and Dr. Schiiftle 
alone would render the attempted alteration abortive. 

Although, however, the above considerations forbid 
the acceptance of the Continental opinion that the 
study of man in the social state is identical with sta- 
tistics, it must be admitted that without statistics the 
nature of human society could never become known. 
For society is an aggregate, or rather a congeries of 
aggregates. Not only that, but the individuals com- 
posing these aggregates are not in juxtaposition, and 
what is, from the sociological point of view, the same 
aggregate or organ of the ‘‘ body politic ’’ isnot always 
composed of the same individuals. Constancy of 
social form is maintained concurrently with the most 
extensive changes in the collocation and identity of the 
particles composing the form, A “‘ nation’? is really 
changed, so far as the individuals composing it are 
concerned, every moment of time by the operation of 
the laws of population. But the nation, considered 
sociologically, remains the same in spite of this slow 
change in the particles composing it, just as a human 
being is considered to be the same person year by year, 
although year by year the particles forming his or her 
body are constantly being destroyed and fresh particles 
substituted. Of course the analogy between the life 
of a human being and the life of a human community 
must not be pressed too far. Indeed, in several re- 
spects human communities more nearly resemble some 
of the lower forms of animal life than the more highly 
organized forms of animal existence. There are or- 

isms which are fissiparous, and when cut in two 
Se two fresh independent organisms, so diffused is 
the vitality of the original organism ; and the same 
_ phenomenon may observed in regard to human 
communities. 

Now the only means whereby the grouping of the 
individuals forming a social organism can be ascer- 
tained, and the changes in the groups year by year 
observed, is the statistical method. puecetine the 
-eorrect view seems to be that it is the function of this 
-method to make perceptible facts ey the consti- 
tution of society on atch eee is to base its con- 
clusions. It is not claimed, or ought not to be claimed, 
that statistical investigation can: supply the whole of 
the facts a knowledge of which will enable sociologists 
~ to form a correct theory of the social life of man. The 
_ statistical method is essentially a mathematical proce- 
dure, attempting to give a quantitative expression to 
certain facts; and the resolution of differences of 
mality into differences of quantity has not yet been 
ed even in chemical science. In sociological 
ence the importance of differences of quality is 
rmous, and the effect of these differences on the 
usions to be drawn from figures is sometimes 
or insufficiently recognized, even by men of 
nestionable ability and good faith. The majority 
liticians, social ‘‘reformers,’’ and amateur han- 
of statistics generally are in the habit of gvkon 
usions that seem good to them from suc 
Vou, XXIL—1127 
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figures as they may obtain, merely by treating as homo- 
geneous quantities which are heterogeneous, and as 
aduparable quantities which are not comparable. Even 
to the conscientious and intelligent inquirer the diffi- 
culty of avoiding mistakes in using statistics prepared 
by other persons is very great. There are usually 
** pitfalls ’” even in the simplest statistical statement, 
the position and nature of which are known only to 
the persons who have actually handled what may be 
called the ‘‘raw material ’’ of the statistics in question ; 
and in regard to complex statistical statements the 
‘‘outsider’’ cannot be too careful to ascertain from 
those who compiled them as far as possible what are 
the points requiring elucidation. 

The Statistical Method.—This method is a scientific 
procedure (1) whereby certain phenomena of aggrega- 
tion not perceptible to the senses are rendered percep- 
tible to the intellect, and (2) furnishing rules for the 
correct performance of the quantitative observation of 
these phenomena. The class of phenomena of aggre- 
gation referred to includes only such phenomena as 
are too large to be perceptible to the senses. It does 
not, e.g., include such phenomena as are the subject- 
matter of microscopy. Things which are very large 
are often quite as diffictilt to perceive as those which 
are very small. A familiar example of this is the 
difficulty which is sometimes experienced in finding 
the large names, as of countries or provinces, on a map. 
Of course the terms ‘‘large,’’ ‘‘ too large,’ ‘‘ small,”’ 
and ‘‘too small’’ must be used with great caution, and 
with a clear comprehension on the part of the person 
using them of the standard of measurement implied 
by the terms in each particular case. <A careful study 
of the first few pages of De Morgan’s Differential and 
Integral Calculus will materially assist the student of 
statistics in attaining a grasp of the principles on 
which standards of measurement should be formed. 
It is not necessary that he should become acquainted 
with the calculus itself, or even possess anything more 
than an elementary knowledge of mathematical science, 
but it is essential that he shookd be fully conscious of 
the fact that ‘‘large’’ and ‘‘small’’ quantities can 
only be so designated with propriety by reference to a 
common standard. 


Sources whence Statistics are Derived—The term “ statis- 
tics’ in the concrete sense means systematic arrangements 
of figures representing “ primary statistical quantities.” A 
primary statistical quantity is a number obtained from 
numbers representing phenomena, with a view to enable 
an observer to perceive a certain other phenomenon related 
to the former as whole to parts. They represent either a 
phenomenon of existence at a given point of time or a phe- 
nomenon of accretion during a given period. As examples 
may be mentioned the number of deaths in a given district 
during a given time, the number of pounds sterling received 
by the London and North Western Railway during a given 
time, and the number of “inches of rain” that fell at 
Greenwich during a given time. Other examples are the 
number of tons of pig-iron lying in a particular store at a 
given date, the number of persons residing (the term “ re- 
siding” to be specially defined) in a given territory at a 
given date, and the number of pounds sterling representing 
the “ private deposits” of the Bank of England at’ a given 
date. 

Primary Statistical Quantities are the result of labors carried 
on either (A) by Governments or (B) by individuals or 
public or private corporations. 

A. Government Statistics—(1) A vast mass of statistical 
material of more or less value comes into existence auto- 
matically in modern states in consequence of the ordinary 
administrative routine of departments. To this class be- 
long the highly important statistical information published 
in England by the registrar-general, the returns of pauper- 
ism issued by the Local Government Board, the reports of | 
inspectors of prisons, factories, schools, and those of sani- 
tary inspectors, as well as the reports of the commissioners 
of the customs, and the annual statements of trade and 


‘navigation prepared by the same officials. There are also 


the various returns compiled and issued by the Board of 
Trade, which is the body most nearly resembling the sta- 
tistical bureaus with which most foreign Governments are 
furnished. Most of the Government departments publish 
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some statistics for which they are solely responsible as re- 
gards both matter and form, and they are very jealous of 
their right to do so, a fact which is to some extent detri- 
mental to that uniformity as to dates and periods which 
should be the ideal of a well-organized system of statistics. 
Finally may be mentioned the very important set of sta- 
tistical quantities known as the budget, and the statistics 
prepared and published by the commissioners of inland 


revenue, by the post-oflice, and by the national debt com- | 
All these sets of primary statistical quantities | 


missioners. 
arise out of the ordinary work of departments of the public 
service. Many of them have been in existence, in some 
form or other, ever since a settled Government existed in 
the country. There are records of customs receipts at 
London and other ports of the time of Edward III., cover- 


ing a period of many years, which leave nothing to be | 


desired in point of precision and uniformity. It may be 
added that many of these sets of figures are obtained in 


much the same form by all civilized Governments, and that | 


it is often possible to compare the figures relating to differ- 
ent countries, and thus obtain evidence as to the sociological 
phenomena of each, but in regard to others there are dif- 
ferences which make comparison difficult. 

(2) Besides being responsible for the issue of what may 
be called administration statistics, all Governments are in 
the habit of ordering from time to time special inquiries 
into special subjects of interest, either to obtain additional 
information needful for administrative purposes, or, in 
countries possessed of representative institutions, to supply 
statistics asked for by parliaments or congresses. It is not 
necessary to refer particularly to this class of statistical 
information, except in the case of the census. This is an 
inquiry of such great importance that it may be regarded 
as one of the regular administrative duties of Governments, 
though as the census is only taken once in a series of years 
it must be mentioned under the head of occasional or spe- 
cial inquiries undertaken by Governments. In the United 
Kingdom the work is done by the registrars-general who 
are in office when the period for taking the census comes 
round, On the Continent the work is carried out by the 
statistical bureaus of each country,—except France, where 
it is under the supervision of the minister of the interior. 
For further information on this subject reference may be 
made to the excellent chapter in M. Maurice Block’s Traité 
entitled “Recensement.” See also “ Instructions to the 
Superintendent Registrar of Births and Deaths as to his 
duties in taking the Census,” 1871; also CENSUS, vol. v. p. 
290 sq. 

B. The primary statistical quantities for which indi- 
viduals or corporations are responsible may be divided into 
three categories: 

(1) Among those which are compiled in obedience to the 
law of the land are the accounts furnished by municipal 
corporations, by railway, gas, water, banking, insurance, 
and other public companies making returns to the Board 
of Trade, by trades unions, and by other bodies which are 
obliged to make returns to the registrar of friendly societies. 
The information thus obtained is published in full by the 
departments receiving it, and is also furnished by the com- 
panies themselves to their proprietors or members. 

(2) An enormous mass of statistical information is. fur- 
nished yoluntarily by public companies in the reports and 
accounts which, in accordance with their articles of asso- 
ciation, are presented to their proprietors at stated intervals. 
With these statistics may be classed the figures furnished 
by the various trade associations, some of them of great im- 
portance, such as Lloyd’s, the London Stock Exchange, the 
British Iron Trade Association, the London Corn Exchange, 
the Institute of Bankers, the Institute of Actuaries, and 
other such bodies too numerous to mention. 

(3) There are cases in which individuals have devoted 
themselves with more or less success to obtaining original 
statistics on special points. The great work done by Messrs. 
Behm and Wagner in arriving at an approximate estimate 
of the population of the earth does not belong to this cate- 
gory, though its results are really primary statistical quan- 
tities. Many of these results have not been arrived at by a 
direct process of enumeration at all, but by ingenious pro- 
cesses of inference. It need hardly be said that it is not 
easy for individuals to obtain the materials for any primary 
statistical quantity of importance, but it has been done in 
some cases with success. 

Operations Performed on Primary Statistical Quantities — 
Only a brief description of matters connected with the tech- 
nique of the statistical method can be given in this article. 
In order to form statistics properly so called the primary 
statistical quantities must be formed into tables, and in the 
formation of these tables lies the art of the statistician. It 
is not a very difficult art when the principles relating to it 
have been properly grasped, but those who are unfamiliar 


STATISTICS. 


with the subject are apt to underrate the diffienlty of cor- 
rectly practicing it. 

Simple Tables.—The first thing to be done in the construc- 
tion of a table is to form a clear idea of what the table is to 
show, and to express that idea in accurate language. This 
is a matter which is often neglected, and it is a source of 
much waste of time and occasionally of misapprehension to 
those who have to study the figures thus presented. No 
table ought to be considered complete without a “heading” 
accurately describing its contents, and it is frequently nee- 
essary that such headings should be rather long. It has 
been said that “you can prove anything by statistics.” 
This statement is of course absurd, taken absolutely, but, 
like most assertions which are widely believed, it has a 
grain of truth init. If this popular saying ran “you can 
prove anything by tables with slovenly and ambiguous 


headings,” it might be assented to without hesitation. The | 


false “‘statistical”” facts which obtain a hold of the public 
mind may often be traced to some widely circulated table, 
to which either from stupidity or carelessness an erroneous 
or inaccurate “ heading” has been affixed. 

A statistical table in its simplest form consists of “ pri- 
maries” representing phenomena of the same class, but 
existing at different points of time, or coming into existence 
during different portions of time. This is all that is essen- 
tial to a table, though other things are usually added to it 
as an aid to itscomprehension, A tablestating the number 
of persons residing in each county of England on a given 
day of a given year, and also, in another column, the cor- 
responding numbers for the same counties on the corre- 
sponding day of the tenth year subsequently, would be a 
simple tabular statement of the general facts regarding the 
total population of those counties supplied by two successive 
censuses. Various figures might, however, be added to it 
which would greatly add to its clearness. There might be 
columns showing the increase or decrease for each county 
and for the whole kingdom during the ten years, and 
another column showing what proportion, expressed in per- 
centages, these increases or decreases bore to the figures for 
the earlier of the two years. Then there might be two 
columns showing what proportions, also expressed as per- 
centages, the figures for each county bore in each year to 
the figures for the whole kingdom. The nine-column table 
thus resulting would still be simple, all the figures being 
merely explicit assertions of facts which are contained im- 
plicitly in the original “ primaries.” 

Complex Tables—Suppose now we have another table pre- 
cisely similar in form to the first, and also relating to the 
counties of England, but giving the number of houses exist- 
ing in each of them at the same two dates. A combination 
of the two would form a complex table, and an application 
of the processes of arithmetic would make evident a number 
of fresh facts, all of which would be implied in the table, 
but would not be obvious to most people until explicitly 
stated. 

The technical work of the statistician consists largely 
in operations of which the processes just referred to are 
types. ‘ 

Proportions—The most usual and the best mode of ex- 
pressing the proportion borne by one statistical quantity to 
another is tostate it as a percentage. In some cases another 
method is adopted—namely, that of stating the proportion 
in the form “one in so many.” ‘This method is generally a 
bad one, and its use should be discouraged as much as pos- 
sible, the chief reason being that the changing portion of 
this kind of proportional figure becomes greater or less in- 
versely, and not directly, as the phenomenon it represents 
increases or diminishes. 

Averages.—Averages or means are for statistical purposes 
divided into two classes, the geometrical and arithmetical. 
An arithmetical mean is the sum of all the members form- 
ing the series of figures under consideration divided by their 
number, without reference to their weight or relative im- 
portance among themselves. A geometrical mean is the 
sum of such figures divided by their number, with due 
allowance made for their weight. An example will make 
this clear, and the simplest example is taken from a class 
of statistical quantities of a peculiar kind—namely, prices. 
The price of a given articlé is the approximate mathematical 
expression of the rates, in terms of money, at which ex- 
changes of the article for money were actually made at or 
about a given hour on a given day. quotation of price 
such as appears in a daily price list is, if there h 
much fluctuation, only a very rough guide to the 
rates of exchange that have been the basis of the su 
bargains making up the day’s business. But let us 
that the closing price each day may be 4 “ 
representative of the day’s transactions, and 
suppose that we desire to obtain the average 2 
days. Now the sum of the prices in question di 
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thirty would be the arithmetical mean, and its weak point 
would be that it made no allowance for the fact that the 
business done on some days is much larger than that done 
on others ; in other words, it treats them as being all of 
equal weight. Now if, as is actually the case in some 
markets, we have a daily account of the total quantities sold 
we can weight the members accurately, and can then obtain 
- their geometrical mean. There are cases in which the 
careless use of arithmetical means misleads the student of 
the social organism seriously. It is often comparatively 
easy to obtain arithmetical means, but difficult to obtain 
geometrical means. Inferences based on the former class 
vd average should be subjected to the most rigid investiga- 
ion. 

Before closing this short survey of the very important 
subject of averages or means, it is needful to discuss briefly 
the nature of the phenomena which they may safely be re- 
garded as indicating, when they have been properly ob- 
tained. Given a geometric mean of a series of numbers 
referring to no matter what phenomenon, it is obvious that 
the value of the mean as a type of the whole series will 
depend entirely on the extent of divergence from it of the 
members of the series as a body. If we are told that there 
are in a certain district 1000 men, and that their average 
height is 5 feet 8 inches, and are told nothing further about 
them, we can make various hypotheses as to the structure 
of this body from the point of view of height. It is possible 
that they may consist of a rather large number of men about 
6 feet high, and a great many about 5 feet 5 inches. Or the 
proportions of relatively tall and short men may be reversed, 
that is, there may be a rather large number of men about 5 
feet 4 inches, and a moderate number of men about 5 feet 
11 inches. Itis also possible that there may be very few 
men whose height is exactly 5 feet 8 inches, and that the 
bulk of the whole body consists of two large groups—one of 
giants and the other of dwarfs. Lastly, it is possible that 5 
feet 8 inches may really give a fair idea of the height of 
the majority of the men, which it would do if (say) 660 of 
] them were within an inch of that height, either by excess 
‘ or deficiency, while of the remainder one-half were all above 
6 5 feet 9 inches and the other half all below 5 feet 7 inches. 
> This latter supposition would most likely be found ‘to be 
approximately correct if the men belonged to a race whose 
average height was 5 feet 8 inches, and if they had been 
collected by chance. The extent of the divergence of the 
items composing an average from the average itself may be 
accurately measured and expressed in percentages of the 
average, the algebraic signs -+ and — being employed to in- 
dicate the direction of the variation from the mean. An 
average may, therefore, advantageously be supplemented— 
(1) by a figure showing what proportion of the members 
from which it is derived differ from the average by a rela- 
tively small quantity, and (2) by figures showing the maxi- 
Munr and minimum deviations from the average. The 
meaning of the term “ relatively small” must be considered 
independently in each investigation. Further remarks on 
averages will be found in the works mentioned at the con- 

<lusion of this article. 

Prices.—Reference has already been made to the peculiar 
class of statistical quantities known as prices. Prices in 
their widest sense include all figures expressing ratios of e- 
change. In modern society the terms of exchange are al- 
ways expressed in money, and the things for which money 
is exchanged are: (1) concrete entities with physical attri- 
butes, such as iron or wheat; (2) immediate rights, such as 
those given by interest-bearing securities of all kinds, by 
bills of exchange, by railway or steamship contracts to 
earry either passengers or goods, and by bargains relative 

to the foreign exchanges; (3) contingent rights, such as 

implied in policies of insurance. All these rates of 
exchange belong to the same category, whether they are 
- fixed within certain limits by law, as in the case of railway 
charges, or are left to be determined by the “ higgling of 
the market.” All these cases of price may conceivably 
come within the operation of the statistical method, but 
‘the only matter connected with price which it is necessary 
fo refer to here is the theory of the index number. 

Numbers.—The need for these became conspicuous 

ring the investigations of Tooke, Newmarch, and others 

the general cyclical movements of the prices of com- 
lities; and to construct a good system of these may be 
'd to be one of the highest technical aims of the statis- 
‘method. In comparing the prices of different years it 
s soon observed that, though whole groups of articles 
ed upwards or downwards simultaneously, they did not 
e in the same proportion, and that there were nearly 
s cases in which isolated articles or groups of articles 
in the opposite direction to the majority of articles. 
ble nted to statisticians, therefore, was and 
»a statistical expression of the general move- 
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ment of prices, in which all prices should be adequately 
represented. The first rough approximation to the desired 
result was attained by setting down the percentages repre- 
senting the movements, with their proper algebraic signs 
before them, and adding them together algebraically. The 
total with its proper sign was then divided by the number 
of articles, and the quotient represented the movement in 
the prices of the whole body of articles during the period 
under consideration. It was soon seen, however, that this 
procedure was fatally defective, inasmuch as it treated all 
prices as of equal weight. Cotton weighed no more than 
pimento, and iron no more than umbrellas. Accordingly 
an improvement was made in the procedure, first by giving 
the prices of several different articles into which cotton, 
iron, and other important commodities entered, and only 
one price each in the case of the minor articles, and secondly 
by fixing on the price of some one article representing iron 
or cotton, and multiplying it by some number selected with * 
the view of assigning to these articles their proper weights 
relatively to each other and to the rest. The objection to 
both these plans is the same,—that the numbers attached to 
the various articles or groups of articles are purely arbi- 
trary; and of late years attempts have been made to obtain 
what may be called natural index numbers, the most suc- 
cessful so far being that of Mr. Robert Giffen, whose index 
numbers are obtained from the declared values of the im- 
ports or exports into or from the United Kingdom of the 
articles whose prices are. dealt with. In the case of both 
imports and exports Mr. Giffen worked out the proportion 
borne by the value of each article to the total value for a 
series of years. Deducting the “ unenumerated ” articles, 
a series of numbers was thus obtained which could be used 
as the means of weighting the prices of the articles in an 
investigation of a movement of prices. This procedure is 
no doubt susceptible of further improvement, like its prede- 
cessors, but it is a great advance on the arbitrary systems 
of index numbers employed in them. 

The Desirability of Increased Uniformity in Statistics —One 
of the most serious difficulties in connection with statisti- 
cal investigations is the variety of the modes in which pri- 
maries of the same order are obtained, as regards dates and 
periods. This is a matter of which all persons who have 
occasion to use statistics are made painfully aware from 
time to time. Some attempts have lately been made to in- 
troduce more harmony into the official statistics of the 
United Kingdom, and some years ago a committee of the 
Treasury sat to inquire into the matter. The committee 
received a good deal of evidence, and presented a report, 
from which, however, certain members of the committee 
dissented, preferring to express their views separately. 
The evidence will be found very interesting by all who wish 
to obtain an insight into the genesis of the official statistics 
of the country. The report and evidence were published 
in the June number of the Journal of the Statistical Society 
for 1881, as well as in the usual official form. 

The International Institute of Statistics—The absence of 
uniformity in statistics which is felt in England is not so 
marked in foreign countries, where the principle.of cen- 
tralization in arrangements of a political character is more 
powerful than it is here. In several Continental countries 
and in the United States there are statistical bureaus with 
definite duties to perform. In the United Kingdom, as al- 
ready remarked, the nearest approach to a central statisti- 
cal office is the Commercial and Statistical Department of 
the Board of Trade, on which the work of furnishing such 
statistics as are not definitely recognized as within the pro- 
vince of some other state department usually falls. Various 
attempts have been made to introduce more uniformity 
into the statistics of all countries. It was with this object 
that statistical congresses have met from time to time since 
1853. An endeavor was made at the congress held in 1876 at 
Budapest to arrange for the publication of a system of in- 
ternational statistics, each statistical bureau undertaking a 
special branch of the subject. The experiment was, how- 
ever, foredoomed to be only a very partial success, first be- 
cause all countries were not then and are not yet furnished 
with central statistical offices, and secondly because the 
work which fell on the offices in existence could only be 
performed slowly, as the ordinary business of the offices 
necessarily left them little leisure for extra work. In 1885, 
at the jubilee of the London. Statistical Society, a number 
of eminent statistical officials from all parts of the world 
except Germany were present, and the opportunity was 
taken to organize an International Institute of Statistics 
with a view to remedying the defects already ascertained 
to exist in the arrangements made by the congresses. The 
only obstacle to securing a proper representation of all 
countries was the absence of any German delegates, none 
of the official heads of the German statistical office being 
allowed to attend,—apparently on political grounds. Since 
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then assurances of a satisfactory kind have been given to 
the German Government that their servants would be in no 


way committed to any course disapproved by that Govern- | 


ment if they gave their assistance to the institute, from the 
formation of which it is hoped that much advantage may 
result. For information as to the constitution and objects 


of the institute reference may be made to a paper by Dr. F. | 


X. von Neumann-Spallart in vol. i. (1886) of the Bulletin de | 


U Institut International de Statistique (Rome, 1886). 
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translated into Italian with valuable notes by G, B. Salvioni, 


* Turin, 1886); Adolphe Quetelet, various works, but especially | 


that entitled Sur!’ Hommeet le Développement de ses Facultés, ou Essai | 


de Physique Sociale, 2 vols., Paris, 1830, and Letters on the Theory of 
Probabilities, already referred to; Albert C, F. Schiffle, Bau wnd 
Leben des socialen Korpers, Tiibingen, 1881; Herbert Spencer, Prin- 
ciples of Sociology, especially part ii. pp. 465 sq.; A olf bere jem 
article “ Statistik ” in Buntschli-Brater's Staatswirlerbuch, vol. x. 
(W. HO.) 
STATIUS, Pustius Parrntus, Roman poet, lived 
from about 45 to 96 A.D., so far as can be judged from 
indications afforded by his poems. He was, to a great 
extent, born and trained to the profession of a poet. 
The Statii were of Graeco-Campanian origin, and were 
gentle, though impoverished, and the family records 
were not without political distinctions. The elder 
Statius, our poet’s father, was the Orbilius of his time, 
and taught with distinguished success at Naples and 
Rome. From boyhood to age he proved himself a 
champion in the poetic tournaments which formed an 
important part of the amusements of the early em- 
pire. The younger Statius declares that his father was 
in his time equal to any literary task, whether in prose 
or verse. Probably our poet inherited a modest com- 
etence and was not under the necessity of begging 
is bread from wealthy patrons. So far as appears he 
never pursued any occupation but that of poet, as 
oor an occupation in those days as in ours, if we may 
iaieve Juvenal and Martial. Statius certainly wrote 
oems to order (as Silvae, i. 1, 2, ii. 7, and iii. 4), 
ut there is no indication that the material return 
for them was important to him. In his seventh sa- 
tire Juvenal speaks of the immense public enthusiasm 
which attended the recitation of the Thebais, when 
the benches ‘‘ were breaking,’ with applause; but 
the poet, he says, might have starved had not Paris, 
the favorite comedian of the day, bought from him 
the libretto of a comic opera. This reference 
of Juvenal deserves, however, as little to be accepted 
literally as his misleading allusions to Quintilian in 
the same satire. Of events in the life of Statius we 
know little. He married early a young widow, for 
whom he expresses tender affection in some of the few 
obviously sincere verses he ever wrote. From his boy- 
hood he was victorious in poetic contests,—many times 
at his native city Naples, thrice at Alba, where he re- 
ceived the golden crown from the hand of the emperor. 
But at the great Capitoline competition (probably on 
its third celebration in 94 A.D.) Statius failed to win 
the coveted chaplet of oak leaves. No doubt the ex- 
traordinary popularity of his 7’hebais had led him to 
regard himself as the supreme poet of the age, and 
when he could not sustain this reputation in the face 
of rivals from all parts of the empire he accepted the 
judges’ verdict as a sign that his day was past, and 


retired to Naples, the home of his ancestors and of his | D 


own young days. We still possess the poem he ad- 
dressed to his wife on this occasion (Silv., iii. 5). It 


was a hard task to overcome her objections to turning | find 


her back upon the great capital. Chief among them was 
that which arose from a fear lest it should prove diffi- 
cult to find in Naples a husband for her daughter (by 
her first marriage; she had no children by Statius). 
There are hints in this poem which naturally lead to 
the surmise that Statius was suffering from a loss of 
the emperor’s favor; he may have felt that a word 
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from Domitian would have won for him the envied 

arland, and that the word ought to have been given. 

nthe preface to book iv. of the Silvae there is men- 
tion of detractors who hated our poet’s style, and these 
may have succeeded in inducing a new fashion in poetry 
at court. Such an eclipse, if it happened, must have 
cut Statius to the heart. He appears to have relished 
thoroughly the réle of court-poet. The statement 
sometimes made that the elder Statius had been the 
emperor's teacher, and had bestowed many favors on 
him, so that the son inherited a debt of gratitude, 
seems to have no solid foundation. Statius lauds the 
emperor, not to discharge a debt, but rather to create 
an obligation. His flattery is as far removed from the 
gentle propitiatory tone of Quintilian as it is from the 
course Ate | crawling humiliation of Martial. It is in 
the large extravagant style of a nature in itself healthy 
and generous, which has accepted the theme and left 
scruples behind. In one of his prefatory epistles 


| Statius declares that he never allowed any work of his 


to go forth without invoking the godhead of the divine 
emperor. The poem on the equestrian statue of Domi- 
tian set up on to the Capitol (.Si/v., i. 1) is such colos- 
sal rodomontade that if the emperor had had a grain 
of humor in his composition he must have died of 
merriment on receiving it. Statius had taken the full 
measure of Domitian’s gross taste, and carefully puts 
conscience and sincerity out of view, lest some uneasy 
twinge should mar his master’s enjoyment. But in one 
poem, that in which the poet pays his due for an invi- 
tation to the imperial table, we have sincerity enough. 
Statius clearly feels all the raptures he expresses. He 
longs for the power of him who told the tale of Dido’s 
banquet, and for the voice of him who sang the feast 
of Alcinous, that he may give forth utterance worthy 
of the lofty theme. The poet seemed, he says, to dine 
with great Jove himself and to receive nectar from 
Ganymede the cup-bearer (an odious reference to the 
imperial favorite Karinus). All his life hitherto has 
been barren and profitless. Now only has he begun to 
live in truth. ‘‘O, ruler over all the lands, and 
mighty father of the world which thou hast conquered, 
do L, recumbent, see thee, thou hope of all mankind, 
and nursling of all the gods? Is it mine to gaze 
from near at hand on thy features, with the wine-cup 
and the feast beside me, while Tam forbidden to rise?” 
The palace struck on the poet’s fancy like the very hall 
of heaven; nay, Jove himself marvels at its beauty, 
but is glad that the emperor should possess such an 
earthly habitation ; he will thus feel less desire to seek 
his destined abode among the immortals in the skies. 
Yet even so gorgeous a palace is all too mean for his 
greatness and too small for his vast presence. ‘‘ But it 
is himself, himself, that my ry eye has alone time 
to scan. He is like a resting Mars or Bacchus or Al- 
cides.’? Martial too swore that, were Jove and Domi- 
tian both to invite him to dinner for the same day, he 
would prefer to dine with the greater potentate on the 
earth. Pliny, however, has acetal for us the state 
dinners of Domitian, where the coarse contempt of the 
tyrant overclouded the guests, and where a man who 
still respected himself had torments to endure. Mar- 
tial and Statius were no doubt supreme among the im- 
perial flatterers. Each was the other's only serious 
rival. It is therefore not surprising that neither 
should breathe the other's name. Even if we 
by any stretch excuse the bearing of Statius towards 
omitian, he could never be forgiven the poem entitled 
‘*The Hair of Flavius Earinus,’’ Domitian’s Ganymede 
( Silv., iii. 4), a poem than which it would be hard to 
nd amore repulsive example of real poetical talent 
defiled for personal ends. Well for Statius that he did 
not, like Martial, live on into the days of Nerva to 
write sorry palinodes! Everything points to 
clusion that he did not survive his em — 
died, in fact, a short time after leaving ome settle 
in N aples. Apart from the emperor and his minions, 
the friendships of Statius with men of high station 
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seem to have been maintained on fairly equal terms. | a8 recognized at court, so that the “bald Nero” took no 


He was clearly the poet of society in his day as well as 
the poet of the court. 


As poet, Statius unquestionably shines in many respects 


when compared with the other post-Augustans. He was 
born with exceptional talent, and his poetic expression is, 
with all its faults, richer on the whole and less forced, more 
buoyant and more felicitous, than is to be found elsewhere 
in the Silver Age of Latin poetry. Statius is at his best in 
his occasional verses, the “ Silvae,”’ which have a character 
of their own, and in their best parts a charm of their own. 
The title was proper to verses of rapid workmanship, on 
everyday themes. Statius prided himself on his powers of 
improvisation, and he seems to have been quite equal to the 
Horatian feat of dictating two hundred lines in an hour, 
while standing on one leg. The improvisatore was in high 
honor among the later Greeks, as Cicero’s speech for the 
poet Archias indicates; and the poetic contests common in 
the early empire did much to stimulate ability of the kind. 
Statius speaks of his ‘ Silvae” (preface to book i.) as having 


tion, and with a certain pleasure due to their rapidity.” 
No one poem occupied more than two days; some came to 
birth at the dinner table; many while the poet’s friend 
Pollius sat by his side, and shuddered at the audacity of his 
pen (preface to book iii.). It is to this velocity that the 
poems owe their comparative freshness and freedom, along 
with their loose texture and their inequality. There are 
thirty-two poems, divided into five books, each with a dedi- 
eatory epistle. Of nearly four thousand lines which the 
books contain, more than five-sixths are hexameters. Four 
of the pieces (containing about 450 lines) are written in the 
hendecasyllabic metre, the “tiny metre of Catullus,” and 
there is one Alcaic and*one Sapphic ode. But the poems in 
these metres are merely the experiments of a poet who 
knows well that his strength lies in the hexameter, which 
in his hands shows greater freedom, variety, and music than 
it exhibits when handled by other poets of the Silver Latin 
Age. The subjects of the “ Silvae” are very various. Five 
poems are devoted to flattery of the emperor and his favor- 
ites; but of these enough has already been said. Six are 
lamentations for deaths, or consolations to survivors. Sta- 
tius seems to have felt a special pride in this class of his 
productions; and certainly, notwithstanding the excessive 
and conventional employment of pretty mythological 
pictures, with other affectations, he sounds notes of pathos 
such as only come from the true poet. There are often- 
times traits of an almost modern domesticity in these 
verses, and Statius, the childless, has here and there touched 
on the charm of childhood in lines for a parallel to which, 
among the ancients, we must go, strange to say, to his rival 
Martial. One of the epicedia, that on Priscilla the wife of Aba- 
seantus, Domitian’s freeman (Silv., v. 1), is full,of interest 
for the picture it presents of the official activity of a high 
officer of state. Another group of the “ Silvae” give pictur- 
esque descriptions of the villas and gardens of the poet’s 
friends. In these we have a more vivid representation 
than elsewhere of the surroundings amid which the gran- 
dees of the early empire lived when they took up their 
abode in the country. It was of these pieces that Niebuhr 
thought when he said that the poems of Statius are charm- 
ing to read inItaly. They exhibit, better even than Pliny’s 
well-known letters, the passion of the rich Roman for so 
constructing his country house that light, air, sun, and 
leafage should subserve his luxury to the utmest, while 
scope was left for displaying all the resources of art which 
his wealth enabled him to command. As to the rest of the 
“ Silvae,” the congratulatory addresses to friends are grace- 
ful but commonplace, nor do the jocose pieces call for spe- 
cial mention here. In the “ Kalendae Decembres” we have 
 astriking description of the gifts and amusements provided 
by the emperor for the Roman population on the occasion 
of the Saturnalia. In his attempt at an epithalaminm 
(Silv., i.2) Statius is forced and unhappy. But the birthday 
‘ede in Lucan’s honor (Silv., ii. 7) has, along with the accus- 
‘tomed exaggeration, many powerful lines, and shows high 
z=) jiation of preceding Latin poets. Sore phrases, such 
s “the untaught muse of high-souled Ennius” and “ the 

fty passion of sage Lucretius,” are familiar words with all 
scholars. The ode ends with a great picture of Lucan’s 
spirit rising after death on wings of fame to regions whither 
ly powerful souls can ascend, scornfully surveying earth 
d smiling at the tomb, or reclining in Elysium and sing- 
a noble strain to the Pompeys and the Catos and all the 
alian host,” or with proud tread exploring Tartarus 
listening to the wailings of the guilty, and gazing at 
ro, pale with agony as his mother’s avenging torch glit- 

before his eyes. It is singular to observe how thor- 
- Nero had been struck out of the imperial succession 


. 
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|/umbrage when his flatterer-in-chief profanely dealt with 
| his predecessor’s name, 


The epic poems of Statius are less interesting because 
cast in a commoner mould, but they deserve study in many 
respects. They are the product of long elaboration. The 


|“ Thebais,” which the poet says took twelve years to com- 


pose, is in twelve books, and has for its theme the old “tale 
of Thebes”—the deadly strife of the Theban brothers. 
There is also preserved a fragment of an “ Achilleis,”’ con- 
sisting of one book and part of another. In the weary 
length of these epics there are many flowers of pathos and 
many little finished gem-pictures, but the trammels of tra- 
dition, the fashionable taste, and the narrow bars of edu- 
cation check continually the poet’s flight. The public idea 
of what an epic poem should be was firmly fixed, and Sta- 
tius would not have towered above the thousand poets of 
his day in the estimation of his countrymen had he not 
given full embodiment to the idea. Not merely were the 
materials for his epies prescribed to him by rigid custom, 


| but also to a great extent the method by which they were 
rr ° 4 . : “ 
streamed from him under the influence of sudden inspira- | 


to be treated. All he could do was to sound the old notes 
with a distinctive timbre of his own. The gods must needs 


| wage their wonted epic strife, and the men, their puppets, 


must dance at their nod; there must needs be heavenly 
messengers, portents, dreams, miracles, single combats, 
similes, Homeric and Virgilian echoes, and all the other 
paraphernalia of the conventional epic. But Statius treats 
his subjects with a boldness and freedom which contrast 
pleasingly with the timid traditionalism of Silius Italicus 
and the stiff scholasticism of Valerius Flaccus. The vo- 
cabulary of Statius is conspicuously rich, and he shows 
audacity, often successful, in the use of words and meta- 
phors. At the same time he carried certain literary tricks 
to an aggravating pitch, in particular the excessive use of 
alliteration, and the misuse of mythological allusion. The 
most well-known persons and places are described by epi- 
thets or periphrases derived from some very remote connec- 
tion with mythology, so that many passages are as dark as 
Heraclitus. The Thebais is badly constructed. The action 
of the epic is hindered and stopped by enormous episodes, 
one of which fills one-sixth of the poem. Nor had Statius 
a firm grasp or clear imagination of character. So trying 
are the late ancient epics to a modern reader that he who 
has read any one of the three—Statius, Silius, and Valerius 
(Lucan stands apart)—will with difficulty be persuaded to 
enter on the other two. Yet,if he honestly reads them all, 
he can hardly fail to rank Statius the highest of the three 
by a whole sphere. 

The editio princeps of the epics is dated 1470, of the Silvae 1472. 
Notable editions since have been those of Bernartius (Antwerp, 
1595), Gronovius (1653), and Barth (1664), The best text is the 
Teubner (the Achilleis and Thebais by Kohlmann, the Silvae by 
Baehrens). Among editions of portions of Statius's works, that 
of the Silvae by Jeremiah Markland, fellow of Peterhouse in Cam- 
bridge (1728), deserves special attention. The brilliance and eru- 
dition of the work mark him out as one of the best Latin scholars 
who ever lived. A critical edition of the Thebais and Achilleis was 
begun by O. Miller (1870) but not completed. The condition of 
the text of the Si/vae is one of the most curious facts in the his- 
tory of ancient literature. Poggio discovered a MS. at St. Gall 
and brought it into Italy. This MS. has disappeared, but from it 
are derived all our existing MSS., except one of the birthday ode 
to Lucan, now at Florence, and of the 10th century. Politian 
collated Poggio’s MS. with the editio princeps, and the collation 
has come down to us, and is the principal basis of the text. The 
MSS. of the epics are numerous, as was to be expected from their 

reat popularity in the Middle Ages, to which Dante is witness 
Gee Purg., Xxi., where an interview with the shade of Statius is 
escribed at some length). (J. 8. R.) 


STATUTE, or Act of Parliament, is a law made by 
the sovereign power in the state, that is, the king, by 
and with the advice and consent of the lords spiritual 
and temporal and commons in parliament assembled. 
It forms a part of the /ex scripta, or written law, which 
by English legal authorities is used solely for statutory 
law, a sense much narrower than it bore in Roman 
law. ‘To make a statute the concurrence of the crown 
and the three estates of the realm is necessary. Thus 
a so-called statute of 5 Ric. IL. ¢. 5, directed against 
the Lollards, was afterwards repudiated by the Com- 
mons as passed without their assent. The validity of 
a statute was indeed at times claimed for ordinances 
such as that just mentioned, not framed in accordance 
with constitutional rule, and was actually given to he i 
proclamations by 31 Hen, VIII. ¢. 8. But this Act 
was repealed by 1 Edw. VI. ¢. 12, and since that time 
nothing but a statute has possessed the force of a 
statute, unless indeed certain rules or orders depend- 
ing ultimately for their sanction upon a statute may be 
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said to have such foree. Examples of what may be 


called indirect legislation of this kind are orders in 


council (see PRrvy Councrt), by-laws made under the 
powers of the Publi¢ Health Act, and rules of court 
such as those made under the powers of the Judica- 
ture Acts and Acts of Sederunt of the Court of Ses- 
sion. 

The history of statutory legislation and the modern 
procedure by which bills become statutes are suffi- 
ciently treated under Act oF PARLIAMENT and ParR- 
LIAMENT. 
the legal rather than the political aspect of the subject, 
and to give a short list of some of the more important 
statutes which have been passed by the legislature. 


The list of statutes as at present existing begins with | 


the Statute of Merton, 1235.1. Many of the earlier 


statutes are known by the names of the places at which | 
they were passed, e.g., the Statutes of Merton, Marl- | 


bridge, Gloucester, Westminster, or by their initial 
words, e.g., Quia Emptores, Circumspecte agutis. 
The earliest existing statute roll is 6 I 

Statute of Gloucester). After 4 Hen. VII. the stat- 
ute roll ceased to be made up, and enrolments in 
Chancery (first made in 1485) take its place. Some 
of the Acts prior to the Statute of Gloucester are of 
questionable authority, but have gained recognition by 
a kind of prescription. 

All statutes were originally public, irrespectively of 
their subject matter. The division into public and 
private dates from the reign of Richard III. At 
present statutes are of four kinds—public general 
Acts, Laie local and personal Acts, private Acts 
printe 
so printed. The division into public general and publie 
local and personal rests upon a resolution of both 
Houses of Parliament in 1798. In 1815 a resolution 
was passed in accordance with which private Acts are 
printed, with the exception of name, estate, natu- 
ralization, and divorce Acts. The last two are now 
practically superseded by the provisions of the Di- 
vorce Act, 1857, and the Naturalization Act, 1870. 
Since 1815 it has been usual to refer to publie gen- 
eral Acts by Arabic numerals, e.g., 5 As 6 Vict. ¢. 
21, public local and personal Acts by small Roman 
numerals, e.g., 5 and 6 Vict. ¢@ xxi. Each Act is 
strictly but a chapter of the legislation of the session, 
which is ca as composing a single Act divided 
into chapters for convenience, the chapters them- 
selves being also called Acts. The citation of pre- 
vious Acts is provided for by 13 and 14 Vict. ¢. 21, 2 
3. It is now usual for each chapter or Act to contain 
a short title by which it may be cited, e.g., the Ele- 
mentary Education Act, 1870. Sometimes a series of 
Acts is grouped under a generic title, e.g., the Mer- 
chant Shipping Acts, 1854 to 1883.2. 8 and 9 Vict. e. 
113, ¢ 8, makes evidence the queen’s printers’ copies 
of private and local and personal Acts. A private 
Act not printed by the queen’s printers is proved by 
an examined copy of the parliament roll. A public 
Act binds all pat Sod of the realm, and need not be 
pleaded (except where the law from motives of policy 
specially provides for pleading certain Acts, as in the 
defences of not guilty by statute, the Statute of 
Frauds, and the Statute of Limitations). A private 
Act must generally be pleaded, and does not as a rule 
bind strangers to its provisions. Formerly an Act took 
effect from the first day of the session in which it was 
passed. The hardship caused by this technical rule 


1 Ruffhead’s edition of the statutes begins with the Magna 
Carta of 1225, But in the Revised Statutes that form of Magna 
Carta which is now law appears as a statute of the year 1297, It 
is often known as Confirmatio Cartarum, and is a recital and con- 
firmation by Edward I. of.the chief provisions of John’s charter. 

2 A short title has been occasionally given by retrospection to 
an Act which did not pene! poe it. For instance, the 
Conveyancing Act, 1881, enacts that the Act of 5 and 6 Will. IV. e. 
62, the original title of which is of unwieldy length, may be cited 
for the future as the Statutory Declarations Act, 1835. In some 
cases the title has been changed. Thus the name of the Summary 
Procedure (Scotland) Act, 1864, was changed in 1881 to that of the 
Summary Jurisdiction Act, 1864. 


It is proposed in this place to deal with | 


adw. I. (the) 


by the queen’s printers, and private Acts not | 


STATUTE. 


has been obviated by 33 Geo, ITI. ¢. 13, by which an 
Act takes effect from the day on which it receives the 
royal assent, where no other date is named. This has 
been held to mean the beginning of the day, so as to 
govern all matters occurring on that day. An Act can- 
not in the strict theory of English law become obsolete 
by disuse. Nothing short of repeal can limit its opera- 
tion. The law has, however, been interpreted in some 
recent cases with somewhat less rigor. In the ease of 
a prosecution for blasphemy in 1883 (Reg. v. Ramsay) 
Lord Coleridge said, ‘though the principles of law 
remain unchanged, yet (and it is one of the advantages 
of the common law) their application is to be changed 
with the changing circumstances of the times.’’* This 
would be applicable as much to the interpretation of 
statutes as to other parts of the common law. The 
title, preamble, and marginal notes are strictly no part 
of a statute, though they may at times aid in its inter- 
| pretation. 

Besides the fourfold division above mentioned, 
statutes are often classed according to their subject- 
|matter, as perpetual and temporary, penal and benefi- 
cial, imperative and directory, enabling and disabling. 
|Temporary Acts are those which expire at a date fixed 
in the Act itself. Thus the Army Act is passed 
annually and continues for a year ; the Ballot Act 1872, 
expired at the end of 1880, and the Regulation of Rail- 
ways Act, 1873, at the end of five years. means 
of these temporary Acts experimental legislation is 
rendered possible in many cases where the success of a 
new departure in legislation is doubtful. In every 
session an Expiring Laws Continuance Act is passed 
for the purpose of continuing (generally for a year) a 
considerable number of these temporary Acts. By 48 
Geo. III. ¢. 106 a continuing Act is to take effect from 
the date of the expiration of a temporary Act, where 
a bill for continuing the temporary Act isin parliament, 
even though it be not actually passed before the date 
of the expiration. 

Penal Acts are those which impose a new disability, 
beneficial those which confer a new favor. An impera- 
tive statute (often negative or prohibitory in its terms) 
makes a certain act or omission absolutely necessary, 
and subjects a contravention of its provisions to a 
penalty, A directory statute (generally affirmative in 
its terms) recommends a certain act or omission, but 
imposes no penalty on non-observance of its provisions, 
To determine whether an Act is imperative or directory 
the Act itself must be looked at, and many nice ques- 
tions have arisen on the application of the rule of law 
to a particular case. 

Enabling statutes are those which enlarge the com- 
mon law, while disabling statutes restrict it. This 
division is to some extent coincident with that into 
beneficial and penal. Declaratory statutes, or those 
simply in affirmance of the common law, were at one 
period not uncommon, but they are now preciely 
unknown. The Statute of Treasons of Edward IIL. 
is an example of such a statute. Statutes are some- 
times passed in order to overrule specific decisions of 
the courts. Examples are the Factors Act, 1877, the 
Territorial Waters 5 urisdiction Act, 1878, the Sale of 
Food and Drugs Act, 1879. 

The construction or interpretation of statutes 
depends partly on the common law, partly on statute. 
The main rules of the common law, as gathered from 
the best authgrities, are these: (1) Statutes are to be 
construed, not according to their mere letter, but 
according to the intent and object with which they 
were made. (2) The relation of the statute to the 
common law is to be considered. In the words of the 
resolution of the Court of Exchequer in don’s 
Case, 3 Coke's Rep., 7, the points for consideration 
are: ‘1. What was the common law before the 1 


3 This opinion carries cut to a certain extent the vie A , 
who in Article 79 of his Carolina Code recommended the deter- 
mination of Acts of the legislature by effluxion of time after a 

‘hundred years from their enactment. ‘ve. 


q 


a 


t 


and personal Acts. Without 
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ing of the Act? 
against which the common law did not provide? 3. | 
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2. What was the mischief and defect | volumes, bringing the revision of statute law down 


to 1878. This edition is of course subject to the 


What remedy the parliament hath resolved and| disadvantage that it becomes less accurate every year 


appointed to cure the disease of the Commonwealth ? | as new legislation appears. 


4, The true reason of the remedy.”’ (3) Beneficial or! 
remedial statutes are to be liberally, penal more 
strictly, construed. (4) Other statutes in pari materia | 


are to be taken into consideration. (5) A statute which 


treats of persons of inferior rank cannot by general | 
words be extended to those of superior rank. (6) A| 
statute does not bind the crown, unless it be named 
therein. (7) Where the provision of a statute is 
general, everything necessary to make such provision 
effectual is implied. (8) A later statute repeals an) 
earlier, as far as the two are repugnant, but, if’ they | 
may stand together, repeal will not be presumed. (9) 
There is a presumption against creation of new or oust- | 
ing of existing jurisdictions, against impairing obliga- | 
tions, against retrospective effect, against violation of 
international law, against monopolies, and in general 
against what is inconvenient or unreasonable. (10) If | 
a statute inflicts a penalty, the penalty implies a pro- 
hibition of the act or omission for which the penalty 
is imposed. Whether the remedy given by statute is 
the only one depends on the words of the particular 
Act. In some cases an action or an indictment will lie ; 
in others the statutory remedy, generally summary, | 
takes the place of the common law remedy. In some | 
few instances the courts have construed the imposition 
of a penalty as operating not to invalidate a contract 
but to create a tax upon non-compliance with the terms 
of the statute. What may be called the statutory 
rules of construction provide, cnter alia, that any Act 
referring to England includes Wales and Berwick- 
upon-Tweed (20 Geo. IL. ¢. 42), and that all words 
importing the masculine gender shall be taken to in- 
clude females, and the singular to include the plural 
and the plural the singular (13 & 14 Viet. ¢. 21, 2 4). 
The same Act further provides that, where any Act 
repealing in whole or in part any former Act is itself 
repealed, such last repeal shall not revive the Act or 
provisions before repéaled unless words be added to 
that effect (2 5), and that, wherever any Act shall be 
made repealing in whole or in part any former Act and 
substituting some provision or provisions instead of 
the provision or provisions repealed, such provision or 
provisions so repealed shall remain in force until the 
substituted provision or provisions shall come into 
operation by force of the last Act (26). Numerous 
interpretations of particular words are contained in 
Acts of Parliament, either general, as ‘‘ month,” 
~*eounty,’’ “‘land,’’ and other words in 13 and 14 
Vict. c. 21, 2 4, or for the purposes of the Act, as 
“settlement ’’ for the purposes of the Settled Land 
Act, 1882. 
_ The earlier Acts are generally simple in character 
and language, and comparatively few in number. At 
present the number passed every session is enormous ; 
in the session of 1885 it was 80 general and 190 local 
oing as far as to con- 
cede with an eminent legal eathoruy that of such leg- 
islation three-fourths is unnecessary and the other 
fourth mischievous, it may be admitted that the im- 
mense library of the statutes would be_ but a trackless 
desert without trustworthy guides. Revision of the 
statutes was evidently regarded by the legislature as 
desirable as early as 1563 (see the preamble to 5 Eliz. 
e. 4). It wasdemanded by a petition of the Commons 
=f 
2, 


610. Both Coke and Bacon were employed for 
e time on a commission for revision. At times 
olidation Acts in the nature of — of law 
ully amending as well as consolidating) were 
1, such as the Merchant Shipping Act, 1854, and 
‘Criminal Law Consolidation Acts of 1861, The- 
t important action, however, was the nomination 
revision committee by Lord Chancellor Cairns 
the practical result of which has been the 
Pan edition of the Aevised Statutes in eighteen 


ry 


An index to the statutes 
which are still law is published about every three years 
by the Council of Law Reporting. 

The principal statutes may be classified under various 
heads iaaedine to the matter with which they deal. 
It should be remembered at the same time that many 
of them—Magna Carta, for example—might fall with 
equal correctness under more than one head. _ A divi- 


/sion, convenient, if not exhaustive, would be into his- 


torical, constitutional, legal, and social. 

Historical.—Under this head would come those Acts 
which to a greater or less extent mark important epochs 
in the national history, such as the Statute of Rhudd- 
lan, the Acts of Union defining the relations of Wales, 
Scotland, and Ireland to England, the Act of Settle- 
ment, the Stamp Act of 1765—the proximate cause of 
the revolt of the American colonies,—the Acts abol- 
ishing the slave trade and the corn laws, and those de- 
fining the position of dependencies. such as the Act for 
the Better Government of India, 1858, and the British 
North America Act, 1867. 

Constitutional.—The principal Acts of this class 
would be Magna Carta, the statutes De Tullagio non 
Concedendo and De Preerogativa’ Regis and those 
dealing with mortmain and treason, the Petition of 
Right, the Bill of Rights, the Septennial Act, the 
Royal Marriage Act, the Mutiny, Militia, Naval Dis- 
cipline, and Foreign Enlistment Acts, and the Acts 
affecting the parliamentary franchise from the time of 
Henry VI. to the Redistribution of Seats Act, 1885. 
Under this head too might be placed the numerous 
Acts dealing with the question of religion. Some of 
the more interesting of these are the Articuli Cleri, 
the Statutes of Provisors, the Acts of Henry VIII. 
abolishing monasteries, the Acts of Supremacy and 
Uniformity of Henry VIII., Elizabeth, and Charles 
IL., the Toleration, Catholie Emancipation, Tithe 
Commutation, Church Discipline, Public Worship 
Regulation, Irish Church, and Scottish Patronage 
Abolition Acts. ‘ 

Legal.—The most important of this class are per- 
haps the Statutes of Quia Emptores and De Donis, 
the Statutes of Uses and of Wills, the Statutes of Lim- 
itation, the Statute of Frauds and itsamendments, the 
Fines and Recoveries Act, the Conveyancing, Settled 
Land and Settled Estates, and Married Women’s 
Property Acts, and the Acts for the amendment of 

rocedure, e.g., the Chancery Amendment, Common 
aw Procedure, Judicature, and Apellate Jurisdiction 
Acts. 

Social.—Social legislation (other than mere sumptu- 
ary laws) is of comparatively modern introduction. 
Among earlier instances are the Statutes of Laborers 
of Edward IIT. and the Poor Law of Elizabeth. More 
modern examples are the Factory, Public Health, and 
Artisans’ Dwellings Act, and, perhaps greatest of all, 
the Education Acts. Besides these there are the Acts 
dealing with patent, copyright, summary jurisdiction, 
friendly and building societies, trades unions, savings 
banks, theatres, commons preservation, and agricul- 
tural holdings. Acts which have trade for their spe- 
cial object are the Bank Charter, Merchant Shipping, 
Bills of Lading, Bills of Exchange, Crossed Cheques, 
Factors, Stamp, Licensing, Bankruptcy, and ‘Trade 
Marks Acts. 

The chief editions of the statutes are the Statutes of 
the Realm printed by the queen’s printers, Ruff head's, 
and the fine edition issued from 1810 to 1824 in pur- 
suance of an address from the House of Commons to 
George ILI. The safest authority is of course the 
Revised Statutes. Chitty’s collection of statutes of 
practical utility isa useful compilation. Among the 
earlier works on statute law may be mentioned the 
readings on statutes by great lawyers, such as the 
second volume of Coke’s Jnstitutes, Bacon’s Reading 


‘ 
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on the Statute of Uses, Barrington’s Observations on 
the more Ancient Statutes from Magna Carta to the 
21 Jac. I. c. 27 (5th ed. 1796), and the Introduction 
to Blackstone's Commentaries. Among the later 
works are the treatises of Dwarris (2d ed. 1848) and 
Sir P. B. Maxwell (2d ed. 1883) on the interpretation 
of statutes, and Sir H. Thring’s Practical Legisla- 
tion, or the Composition and Language of Acts of 
Parliament. 


Scotland.—The statutes of the Scottish parliament before 
the Union differed from the English statutes in two impor- 
tant respects,—they were passed by the estates of the king- 
dom sitting together and not in separate Houses, and from 
1367 to 1690 they were discussed only after preliminary con- 
sideration by the Lords of Articles. An Act of the Scottish 
parliament may in certain cases cease to be binding by 
desuetude. “To bring an Act of Parliament like those we 
are dealing with ” (i.e., the Sabbath Profanation Acts) “ into 
what is called in Scotch law the condition of desuetude, it 
must be shown that the offence prohibited is not only prac- 
tived without being checked, but is no longer considered or 
dealt with in this country as an offence against law” (Lord 
Justice General Inglis in Bute’s Case, 1 Couper’s Rep., 495). 
Acts of the imperial parliament passed since the Union ex- 
tend in general to Scotland, unless that country be excluded 
from their operation by express terms or necessary impli- 
cation. 

Treland.—Originally the lord deputy appears to have held 
parliaments at his option, and their Acts were the only 
statutory law which applied to Lreland, except as far as ju- 
dicial decisions had from motives of policy extended to that 
country the obligation of English statutes. In 1495 the Act 
of the Irish parliament known as Poyning’s Law or the 
Statute of Drogheda enacted that all statutes lately made 
in England be deemed good and effectual in Ireland. This 
was construed to mean that all statutes made in England 


prior to the 18 Hen. VII. were valid in Ireland, but none) 


of later date were to have any operation unless Ireland 
were specially named therein or unless adopted by the Irish 
parliament (as was done, for instance, by Yelverton’s Act, 
21 and 22 Geo. III. ¢. 48, i.). Another article of Poyning’s 
Law secured an initiative of legislation to the English privy 
council, the Irish parliament having simply a power of ac- 
ceptance or rejection of proposed legislation. The power of 
the parliament of Great Britain to make laws to bind the 
people of Ireland was declared by 6 Geo. I. ¢.5. This Act 
and the article of Poyning’s Law were repealed in 1782, and 
the short-lived independence of the parliament of Ireland 
was recognized by 23 Geo. III. ¢. 28. The application of 
Acts passed since the Union is the same as in the case of 
Scotland. ; 

Colonies and Dependencies.—Acts of the imperial parlia- 
ment do not extend to the Isle of Man, the Channel Islands, 
or the colonies, unless they are specially named therein. 
By 28 and 29 Vict. c. 63 any colonial law repugnant to the 
provisions of any Act of Parliament extending to the col- 
ony is void to the extent of such repugnancy, and no colo- 
nial law is to be void by repugnancy to the law of England 
unless it be repugnant to such an Act of Parliament. For 
colonies without representative legislatures the crown usu- 
ally legislates, subject to the consent of parliament in par- 
ticular cases. For instance, it was the opinion of the judicial 
committee of the privy council in 1876 that a cession of 
British territory in India to a native state would probably 
need the concurrence of the imperial parliament (Dam- 
ons Gordhan v. Deoram Kanji, Law Rep., 1 Appeal Cases, 

2). 

United States.—By the constitutions of many States Eng- 
lish statute law, as it existed at the time of the separation 
from England, and as far as it is applicable, has been 
adopted as part of the law of the States. The United States 
and the State are not bound by an Act of Congress, or a 
State law, unless specially named. The States legislate for 
themselves within the limits of their own constitution and 
that of the United States.!_ Here appears the striking dif- 
ference between the binding force of a statute of the United 
Kingdom and an Act passed by congress or a State legisla- 
ture. In the United Kingdom parliament is supreme; in 
the United States an Act is only of authority if it is in ac- 


1 [* This Constitution, and the laws of the United States which 
shall be made in pursuance thereof, and all treaties made, or 
which shall be made, under the authority of the United States, 
shall be the supreme law of the land; and the judges in every 
State shall be bound thereby, anything in the constitution or laws 
of any State to the contrary notwithstanding.” — U.S, Constitution, 
Article VI. The several States have supreme jurisdiction, each 
within its own boundaries, over all matters not expressly dele- 
gated to the United States by the Constitution thereof.—AmM. Ep.] 
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| cordance with the constitution. The courts may declare 
an Act void if it contravene the constitution of the United 
States or of a State,so that practically the Supreme Court 
of the United States is the ultimate legislative authority. 
, Examples of recent cases where the constitutionality of an 
Act has been contested will be found under PAYMENT and 
PRIVILEGE. The restrictions upon legislation contained 
in the constitution of the United States provide against the 
suspension of the writ of habeas corpus except in case of 
rebellion or invasion, the passing of a bill of attainder or 
ex post facto law, the imposition of capitation or other direct 
tax, unless in accordance with a previous article of the con- 
stitution, or of a tax or duty on exports, the preference of 
the ports of one State over those of another, the drawing 
of money from the treasury except by appropriations made 
| by law, and the grant of a title of nobility. The amended 
constitution contains further limitations, eg., the taking 
of private property for public use without just compensa- 
tion, and the abridging of the right of citizens on account 
of race, color, or previous condition of servitude, State leg- 
islation is limited by 7 10: ‘“‘ No State shall ..... make 
anything but gold and silver coin a tender in payment of 
debts, pass any bill of attainder, ex post facto law, or law 
impairing the obligation of contracts, or grant any title of 
nobility.” The section further forbids imposition of duties 
| on imports or exports, or any duty of tonnage, without con- 
| sent of congress. State constitutions often contain further 
restrictions; among the more usual are provisions against 
| laws with a retrospective operation, or impairing the obli- 
| gation of contracts, or dealing with more than one subject 
to be expressed in the title. The time when a statute is to 
take effect after its passage is often fixed by State constitu- 
tions. The statutes of the United States were revised un- 
der the powers of an Act of Congress passed in 1874 (sess. i. 
c. 333), and the volume of Revised Statutes hate ci 
‘amended since) was issued on February 22, 1875, any of 
the States have also issued revised editions of their statutes. 
The rules of construction are in general agreement with 
those adopted in England. See Sedgwick, Statutory Law. 
International Law.—The term statute is used by interna- 
tional jurists and civilians to denote the whole body of the 
municipal law of thestate. In this sense, statutes are either 
real, personal, or mixed. A real statute is that part of the 
law which deals directly with property, whether movable 
or immovable. A personal statute has for its object a per- 
son, and deals with questions of status, such as marriage, 
legitimacy, or infancy. A mixed statute affects both prop- 
erty and person, or, according to some authorities, it deals 
with acts and obligations. Personal statutes are of univer- 
sal validity ; real statutes have no extra-territoral authority. 
The determination of the class under which a particular 
law ought to fall is one of great difficulty, and one in which 
there is often a conflict of legal opinion. On the whole, 
the division appears to have created more difficulties than 
it has solved, and it is rejected by Savigny as unsatisfactory. 
See Story, Conflict of Laws, 73 12-16; Phillimore, Interna- 
tional Law, vol. iv. ch. xvi. (7. Wi.) 


STATUTE MERCHANT and STATUTE STA- 
PLE were two old forms of security, long obsolete in 
practice, though references to them still occur in some 
modern statutes. cha, eeu originally permitted only 
among traders for the benefit of commerce, but after- 
wards extended by 23 Henry VIIL. «. 6 to all subjects, 
whether traders or not. The creditor under either 
form of security was allowed to seize the and 
hold the lands of a defaulting debtor until satisfaction 
of his debt. While he held the lands he was termed 
tenant by statute merchant or by statute staple. In 
addition to the loss of his goods and lands the debtor 
was liable to be imprisoned. ’ 7 

STAUNTON, a city of the United States, the 
county-seat of Augusta county, Virginia, lies at the 
foot of the Blue Ridge Mountains, on the Lewis Creek 
(a tributary of the Shenandoah), 136 miles west- 
northwest of Richmond. _ It is the seat of the State 
lunatic asylum and of the State institution for the 
deaf and dumb and blind, and has besides an unusual 
number of important educational establishments. 
Iron-works, planing-mills, and flour-mills repres 
the manufacturing interest. The population 
in 1870 and 6664 in 1880. ; i 

STAUNTON, Howarp (1810-1874), § 
ean scholar and writer on chess, was born 
He was educated at Eton and Oxford 
university without taking a degree, 
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London, devoting much of his attention to the study | where the two predominant directions in Caucasus 


of the English dramatists of the Elizabethan age. In 


conjunction with this he also took a great interest in| 


the stage, and as an amateur once played Lorenzo to 

the Shylock of Edmund Kean. Between 1857 and 

1860 he edited in monthly parts an edition of Shake- 

speare published by Routledge, which has been several 

times reissued, and must be ranked as superior, as 

regards both text and notes, to any previously pub- 
* lished. His skill as a Shakespearean commentator, 
combining in a remarkable degree the acuteness and 
caution which qualified him to excel in chess, and 
disciplined to rare perfection by a thorough mastery 
of the literature of the period, is still more strikingly 
shown in his papers in the Athenceum on ‘ Unsus- 
pected Corruptions of Shakespeare’s Text,’’ com- 
menced in October, 1872. These formed part of the 
materials intended to be made use of in an improved 
edition of Shakespeare's works which he proposed to 
prepare, but which for a variety of reasons was never 
published. In 1864 he published a facsimile of the 

Shakespeare folio of 1623, and a finely illustrated 
work entitled Memorials of Shakespeare. He was also 
the author of the Great Schools of England,—an 
Account of the Foundation, Endowments, and Dis- 
cipline of the Chief Seminaries of Learning in Eng- 
land, 1865. An account of his career as a chess-player, 
and a notice of his chief publications on the game, 
will be found under the heading CHEss (vol. v. pp. 

22, 524). He died in London, 22d June, 1874. 

STAVANGER, a seaport town of Norway, the 
administrative centre of an ‘‘amt’’ of the same name 

(population 114,164 in 1876) is situated on the west 
coast, on the south side of a beautiful fjord, about 127 
miles northwest of Christiansand. A railway to con- 
nect Stavanger with Christiania has been planned, but 
as yet only the terminal portions have been con- 
structed, the Stavanger portion, which runs south to 
Ekersund for 47 miles, being opened in 1878. The 
town is fur the most part a collection of narrow and 
irregular streets, but signs of the wealth acquired by 
its shipping trade and herring fishery appear in the 
well-built stone houses erected since the great fire of 
1860. In 1884, 314 vessels (70,006 tons) entered the 
harbor, and 267 (57,479 tons) cleared. Though the 
bishop’s see was removed from Stavanger to Chris- 
tiansand in 1685, the old cathedral of St. Swithun’s, 
founded by the English bishop Reinald in the end of 
the 11th century, and rebuilt after being burned down 
in 1272, still remains, and next to the cathedral of 
Trondhjem, is the most interesting piece of Gothic 
architecture in Norway. The old episcopal palace of 
Kongsgaard is now a Latin school. The communal 
hospital is an important institution. The town dates 
from the 8th or 9th century and became the seat of a 
bishopric in the 13th. In 1801 the population of Stav- 
anger was only 2500; by 1855 it was 12,000, and by 
1875, 20,350." 

-STAVROPOL, a government of Northern Cau- 
easia, Russia, having an area of 26,530 square miles, 
anda population (rapidly increasing by Russian im- 
migration) last returned at 637,893. It is bounded 
by Astrakhan and the province of the Don Cossacks 


i 


ern part of the government a broad undulating 
ng, ranging from 1500 to 2000 feet above sea- 
extends northwards from the central mountain 
; in the southern part of this swelling, in the 
ty of Pyatigorsk, there is a group of sixteen 
ntains, 2800 to 4600 feet in height—the Beshtau, 


1 porphyritic upheaval which took place at a point 


1885, the population was 22,634. Almanach de Gotha for 


, as shown by Abich, ought to be considered | . 


(southwest to northeast and southeast to northwest) 
meet. Northward and eastward of the above plateau 
are extensive steppes, from 400 to 200 feet above the 
sea, having gentle slopes both to the north (to the 
depression of the Manytch) and to the east (towards 
the low and dry steppes of the Caspian littoral). The 
geological structure of Stavropol is most interesting. 
The mountains in the southern parts of Pyatigorsk 
consist of trachytic porphyries and volcanic rocks. 
Numberless hot cineel springs (see PYATIGORSK) 
occur in this group, and earthquakes are most common 
in the region. A broad belt of Miocene deposits, rep- 
resented by the ‘‘steppe limestone” with Muectra 
podolica, girdles the hilly tracts, attaining a breadth 
of 40 miles or rather more; while the remainder of 
the steppes, which gently slope towards the Manytch 
and the Caspian, are occupied by the Post-Tertiary 
Caspian formation (loess). 

Stavropol is chiefly watered by the Kuma and its 
tributaries (Podkumok, Karamyk, Buivola, ete.), its 
basin being the most fertile part of the province, but 
the evaporation is so great that’ the arta never 
reaches the Caspian except in spring. ‘The Manytch 
is less a river than a series of lakes occupying a de- 
pression which formerly was a connecting channel be- 
tween the Black Sea and the Caspian. ‘This channel 
has two slopes, the eastern sometimes discharging its 
scanty water-supply into the Kuma, while on the 
western slope the elongated lakes which fill up the de- 
pression drain into the Don, reaching it, however, 
only during spring. Two Yegorlyks (Great and Mid- 
dle), the Kalaus, and the Tchogra (temporary tribu- 
taries of the Manytch) water the west part of Stavro- 
pol; while the Yeya and the Barsukly—a tributary 
of the Kubaii—tise in the district of Pyatigorsk. On 
the whole, irrigation is scanty, and in the eastern 
steppes water is supplied only by cisterns. Besides 
the few lakes of the Manytch depression, there are 
many smaller salt lakes around the Caspian. Timber 
is scarce, even in the hilly tracts. 

The climate is severe. Although Stavropol and 
Pyatigorsk both have an average yearly temperature 
of 48° Fahr., frosts of —22° Fahr. are not uncommon, 
and the average winter temperature is only 28.7° at 
Stavropol (January, 25°; July, 71°). Yellow and 
other endemic fevers, sometimes very severe, are 
common on the low banks of the Kuma and Manytch. 

The region is traversed by both the great highways 
along the western shore of the Caspian (the Vladi- 
kavkaz and the Derbent routes), and accordingly sev- 
eral nations in their migrations have left stragglers 
on the steppes of Stavropol. Thus we now find in 
these steppes Lamaite Kalmucks (about 10,000), 
Mohammedan Turcomans and Nogais (together about 
60,000), as well as less considerable remains of several 
other tribes. On the other hand, immigrants from 
Great and Little Russia, Poles, Germans, Esthonians, 
Greeks, and even a few Scots (in a colony close to 
Pyatigorsk) have settled in the most fertile and best 
watered parts of Stavropol in the course of the:present 
century. The Russian 
rapidly, and already numbers upwards of 500,000, 

here are three administrative districts, the chief 
towns of which are Stayropol (35,470 inhabitants in 
1884), Pyatigorsk (11,115), and, Alexandrovskaya 
(8710), and a territory of nomad natives which oc- 
cupies more than two-fifths of the entire area of the 
government. i 

The educational returns for 1883 show 7 gymnasiums 
and ‘‘real schools,”’ with 1081 boys and 491 girls, and 
139 elementary schools, with only 5310 boys and 1034 
girls. 

Agriculture is the chief occupation of the settled popu- 
lation, and so large is the harvest that no less than 16,000 
laborers, attracted by high wages, come annually from 
European Russia to assist in gathering in the crops. Large 
amounts of corn are exported both to the mountainous dis- 


. , 


opulation is growing very 
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tricts of Caucasus and to Russia (Rostoff-on-the-Don). Cat- 
tle-breeding is engaged in very largely, not only by the 
Kalmucks, Turcomans, and Nogais, but also by the Rus- 
sians. 
2,540,000 sheep, 45,000 goats, 75,000 pigs, and 7500 camels. 
Cattle and horses, as also wool, hair, hides, and sheepskins, 
are exported in considerable quantities. A remarkable 


feature of Stavropol is the rapid growth among the Russian | 


peasant population of a great variety of domestic trades 
both for local supply and for exportation. Silk wares are 
now woven in the villages to such an extent as to become 
an important article of export to,Russia. Many other petty 
trades have also grown up of late, such as various kinds of 


cotton-weaving, the manufacture of leather wares, small | 


metallic wares, and so on. Manufactures proper (chiefly 
distillation) employed some 1000 persons in 1870, and their 
produce was estimated at about £140,000 [$680,400] per an- 
num. Since that time they have slowly expanded. A brisk 
trade is carried on in the above-mentioned articles of ex- 
port, and twenty-nine village fairs show an aggregate an- 
nual return of nearly £300,000 ($1,458,000). 

History.—The northern slopes of Caucasus began to be 
colonized by Russians at a very early period, and as early 
as the 11th century part of the territory now occupied by 


Stavropol was known to Russian annalists as the Tmutara- | 


kaii principality, which had Russian princes. A new at- 
tempt to colonize North Caucasus was made in the 16th 
century, under Ivan the Terrible, who married a Kabard- 
jan princess. This was again unsuccessful, and it was not 
till 1711 that Russia began regularly to colonize the terri- 
tory by Cossack settlements. The military colonization 
was continued during the whole of last century ; Kizlar 
was founded in 1736, Stavropol in 1776 or 1777. Immense 
tracts were given by Catherine II. to her courtiers, who be- 
gan to people them with serfs brought from Russia. The 


STEAM-ENGINES AND OTHER HEAT-ENGINES. 


ile Heat-ENGINE is a machine in which heat is 
employed to do mechanical work. In all prac- 


ot tical heat-engines, work is done through 
Definition the expansion by heat of a fluid which 
engines. overcomes resistance as it expands—in 


steam-engines by the expansion of water 
and water-vapor, in air-engines by the expansion of 
hot air, in gas-engines by the expansion of a burnt 
mixture of air and gas. One of the most simple and 
historically one of the oldest types of heat-engines are 
guns, in which heat, generated by the combustion of 
an explosive, does work in giving energy of motion to 
a projectile. But guns differ so widely from all other 
types, both in their purpose and in their development, 
that it is convenient to leave them out of account in 
treating of engines which may serve as prime movers 
to other mechanism. ‘ 


I. Earty History or THE STEAM-ENGINE. 


2. The earliest notices of heat-engines are found in 
the Preumatica of Hero of Alexandria (e. 
130 B.c.). Two contrivances described 
there deserve mention. One is the xoli- 
pile, a steam reaction-turbine consisting of a spherical 
vessel pivoted on a central axis and supplied with 
steam through one of the pivots. The steam escapes 
by bent pipes facing tangentially in opposite directions, 
at opposite ends of a diameter perpendicular to the 
axis. The globe revolves by reaction from the eseap- 
ing steam, just as a Barker’s mill is driven by escaping 
water. Another apparatus described by Hero (Fig. 
1)' is interesting as the prototype of a class of engines 
which long afterwards Sehates practically important. 
A hollow altar containing air is heated by a fire kindled 
on it; the air in expanding drives some of the water 
contained in a spherical vessel beneath the altar into a 
bucket, which descends and opens the temple doors 
above by pulling round a pair of vertigal posts to 


1 From Greenwood's translation of Hero's Pneumatica, 


In 1884 Stavropol had 154,000 horses, 808,500 cattle, | 


STAVROPOL—STEAM-ENGINE. 


flow of immigrants rapidly increased as soon as peace was 
| firmly established, and it is still on the increase, especially 
since the emancipation of the serfs, so that Stavropol is 
rapidly becoming a Russian province, with a comparatively 
limited number of natives in the steppes of its eastern 
part. 

STAVROPOL, capital of the above province, is 
| situated on a plateau 2000 feet above the sea, on the 
northern slope of the Caucasus, 360 miles to the 
northwest of Tiflis and 914 miles from Moscow. It is 
connected by rail with Rostoff-on-the-Don. Although 
'founded only in 1776 for military purposes, it has 
rapidly grown, and has now a population of 35,500, 
while it is one of the best built provincial towns of 
the Russian empire. It has wide streets, and its 
houses are mostly of stone; large gardens surround 
the houses; and numerous farms and gardens occupy 
the territory (nearly 50,000 acres) belonging ta the 
town. It is well provided with educational institu- 
tions, there being four gymnasia for boys and girls and 
several primary schools. Nearly all the manufactures 
of the province are concentrated in Stavropol.. The 
trade is considerable, large numbers of cattle (more 
_ than 35,000 head annually) being sent to Moscow and 
| St. Petersburg, while tallow and_more than 15,000 
sheepskins are exported via Rostoff to Russia. Corn 
is also exported to the value of nearly £300,000 [$1,- 
| 458,000], while manufactured wares are imported to 
the value of nearly £150,000 [$729,000]. Armenian, 
Georgian, and Persian merchants carry on a lively 
trade in local wares. 


which the doors are fixed. When the fire is extin- 
guished the air cools, the water leaves the bucket, and 


Fig. 1.—Hero’s Apparatus, 130 B.c, 


the doors close. In another device a jet of water 
driven out by expanding air is turned to account as a 
fountain. 
3. From the time of Hero to the 17th century there — 
is no progress to record, though here and there we find 
evidence that appliances like those described by Hero — 
were used for trivial purposes, such as organ-blowing — 
and the turning of spits. The next istinct step — 
was the publication in 1601 of a treatise = 
on pneumatics by Giovanni Battista della “7 
Porta, in which he shows an a we a aitet 
similar to Hero's fountain, but with steam instead of 
air as the displacing fluid. Steam generat d i 
separate vessel passes into a closed chamber containin; 
water, from which a pipe (open under the 
out. He also points out that the cor 
steam in the closed chamber may be us 
a vacuum and suck up water from a |} 
fact, his suggestions anticipate ar 
. 
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which a century later became in the hands of Savery 
the earliest commercially successful steam- 
engine. In 1615 Solomon de Caus gives a 
lan of forcing up water by a steam fountain which 
iffers from Della Porta’s only in having one vessel 
serve both as boiler and as displacement-chamber, the 
hot water being itself raised. 

4. Another line of invention was taken by Giovanni 
Branca (1629), who designed an engine 
shaped like a water-wheel, to be driven by 
the impact of a jet of steam on its vanes, 
and, in its turn, to drive other mechanism for various 
useful purposes. But Branca’s suggestion was unpro- 
ductive, and we find the course of invention revert to 
the line followed by Della Porta and De Caus. 

5. The next contributor is one whose place is not 

easily assigned. To Edward Somerset, 
Marquis of second marquis of Worcester, appears to 
Worcester, . > . 3 
1663. be due the credit of making the first use- 

ful steam-engine. Its object was to raise 
water, and it worked probably like Della Porta’s model, 
but with a pair of displacement-chambers, from each 
of which alternately water was forced by steam from 
an independent boiler, or perhaps by applying heat to 
the chamber itself, while the other vessel was allowed 
to refill. Lord Worcester’s description of the engine 
in his Century of Inventions (1663) is obscure, and no 
drawings are extant. 
whether there were any distinctly novel features except 
the double action; in particular it is not clear whether 
the suction of a vacuum was used to raise water as 
well as the direct pressure of steam. An engine of 
about two horse-power was in use at Vauxhall in 1656, 
and the walls of Raglan Castle contain traces of an- 
other, but neither Worcester’s efforts nor those of his 
widow were successful in securing the commercial suc- 
cess of his engine. 

6. This success was reserved for Thomas Savery, 

‘ who in 1698 obtained a patent for a water- 
— raising engine, shown in Fig. 2. Steam is 

admitted to one of the oval vessels A, dis- 
placing water, which it drives up through the check- 


De Caus. 


Branca, 
1629, 


Fic. 2.—Savery's Pumping Engine, 1698.1 


ve B. When the vessel A is emptied of water, the 
ly of steam is stopped, and the steam already 
‘is condensed by allowing a jet of cold water from 
ern above to stream over the outer surface of the 


Ge toder, tes K. H. Thurston's Grouth of the Steam- Engine, 
ork, 1878.—AM. ED.] 
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It is therefore difficult to say | 


resents the improved engine of 1702. That of 
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vessel. This produces a vacuum and causes water to 
be sucked up through the pipe C and the valve D. 
Meanwhile, steam has been displacing water from the 
other vessel, and is ready to be condensed there. The 
valves B and D open only upwards. ‘The supplemen- 
tary boiler and furnace EK are for feeding water to the 
main boiler; E is filled while cold and a fire is lighted 
under it; it then acts like the vessel of De Caus in 
| forcing a supply of feed-water into the main boiler F. 
The gauge-cocks G, @ are an interesting feature of 
detail. Another form of Savery’s engine had only one 
_displacement-chamber and worked intermittently. In 
| the use of artificial means to condense the steam, and 
‘in the application of the vacuum so formed to raise 
water by suction from a level lower than that of the 
‘engine, Savery’s engine was probably an improvement 
/on Worcester’s; in any case it found what Worcester’s 
engine had failed to find,—considerable employment 
‘in pumping mines and in raising water to supply 
houses and towns, and even to drive water-wheels. A 
|serious difficulty which prevented its general use in 
| mines was the fact that the height through which it 
would lift water was limited by the pressure the boiler 
and vessels could bear. Pressures as high as 8 or 10 
atmospheres were employed—and that, too, without a 
safety-valve—but Savery found it no easy matter to 
deal with high-pressure steam; he complains that it 
melted his common solder, and forced him, as Desa- 
guliers tells us, “‘to be at the pains and charge to have 
all his joints soldered with spelter.’’ Apart from this 
drawback the waste of fuel was enormous, from the 
condensation of steam which took place on the surface 
of the water and on the sides of the displacement- 
chamber at each stroke; the consumption of coal, was, 
in proportion to the work done, some twenty times 
greater than in a good modern steam-engine. In a 
tract called Vhe Miner's Friend, Savery alludes thus 
to the alternate heating and cooling of the water- 
vessel : ‘‘On the outside of the vessel you may see 
how the water goes out as well as if the’vessel were 
transparent, for so far as the steam continues within 
the vessel so far is the vessel dry without, and so very 
| hot as scarce to endure the least touch of the hand. 
| But as far as the water is, the said vessel will be cold 
and wet where any water has fallen on it; which cold 
and moisture vanishes as fast as the steam in its 
descent takes place of the water.’’ Before Savery’s 
|engine was entirely displaced by its successor, New- 
comen’s, it was improved by Desaguliers, who applied 
to it the safety-valve (invented by Papin), and sub- 
stituted condensation by a jet of cold water within the 
vessel for the surface condensation used by Savery. 

| 7. So early as 1678 the use of a piston and cylinder 
(long before known as applied to pumps) 


in a heat-engine had been suggested by — Cylinder 
Jean Heautefeuille, who proposed to use ae 


the explosion of gunpowder either to raise 

a — or to force 7 water, or to produce, by the 
subsequent cooling of the gases, a partial vacuum into 
which water might be sucked up. Two years later 
Huygens described an engine in which the explosion 
of gunpowder in a cylinder expelled part of the gas- 
eous contents, after which the cooling of the remainder 
caused a piston to descend under atmospheric pressure, 
and _ piston in descending did work by raising a 
| weight. 

g In 1690 Denis Papin, who ten years before had 
invented the safety-valve as an adjunct to 
his ‘‘digester,’’ suggested that the con- 
densation of steam should be employed to make a 
vacuum under a piston previously raised by the ex- 

ansion of the steam. Papin’s was the earliest cylin- 
hes and piston steam-engine, and his plan of using 
steam was that which afterwards took practical shape 
‘in the atmospheric engine of Newcomen. But his 
scheme was made unworkable by the fact that he 
proposed to use but one vessel as both boiler and 
| Eylinder. A small quantity of water was placed at 


Papin. 


SY 
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the bottom, of a cylinder and heat was 8 se 
When the piston had risen the fire was removed, the 


steam was allowed to cool, and the piston did work | valyes by means of tappets. 


Fic. $8.—Papin, 1705. © 


in its down-stroke under the pressure of the at- 
mosphere. ¢ } : engi 
Papin turned his attention to improving it, and de- 


vised a modified form, shown in Fig. 3, in which the | 


displacement-chamber A was a cylinder, with a float- 
ing diaphragm or piston on the top of the water to 
keep the water and steam from direct contact with one 
another. The water was delivered into a closed ait- 


vessel B, from which it issued in a continuous stream | 


against the vanes of a water-wheel. After the steam 
had done its work in the displacement-chamber it was 
allowed to escape by the stop-cock C instead of being 


condensed. Papin’s engine was in fact a non-con- | 


densing single-acting steam-pump, with steam-cylinder 
and pump-eylinder in one. A curious feature of it 
was the heater D, a hot mass of metal placed in the 
diaphragm for the purpose of he the steam dry. 
Among the many inventions of Papin was a boiler 
with an internal fire-box,—the earliest example of a 
construction that is now almost universal.* 
9. While Papin was thus going back from his first 
notion of a piston-engine to Savery’s cruder 
Newcomen’s type, a new inventor had appeared who 
aber made the piston-engine a. practical suecess 
1703. by separating the boiler from the cylinder 
and by using (as Savery had done) artificial 
means to condense the steam. ‘his was Newcomen, 
who in 1705, with his assistant Cawley, gave the 
steam-engine the form shown in Fig. 4. Steam ad- 
mitted from the boiler to the cylinder allowed the 
piston to be raised by a heavy counterpoise on the 
other side of the beam. Then the steam-valve was 
shut and a jet of cold water entered the cylinder and 
condensed the steam. The piston was consequently 
forced down by the pressure of the atmosphere and 
did work on the pump. The next entry of steam 
expelled the condensed water from the cylinder through 
an escape valve. The piston was kept tight by a layer 
of water on its upper surface. Condensation was at 
first effected by cooling the outside of the cylinder, but 
the accidental leakage of the packing water past the 
piston showed the advantage of carienaae by a jet 
of injection water, and this plan took the place of sur- 
face condensation. The engine’ used steam whose 
pressure was little if at all greater than that of the 
atmosphere ; sometimes indeed it was worked with 
the manhole lid off the boiler. 
10. About 1711 Neweomen’s engine began to be 
introduced for pumping mines; and in 1713 
Selfacting a boy named Humphrey Potter, whose 


Mes g duty it was to open and shut the valves of 


otter, an engine he attended, made the engine 
Beighton, — self-acting by causing the beam itself to 


open and close the valves by suitable cords 
and catches. Potter's rude device was simplified in 


1 For an account of Papin's inventions, see his Life and Letters, 
by Dr. E. Gerland, Berlin, 1881. 
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After hearing of Savery’s engine in 1705 | 
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1718 by Henry Beighton, who suspended from the 
beam a rod called the plug-tree, which worked the 
By 1725 the engine was 


in common use in collieries, and it held its place with- 


out material change for about three-quarters of a 


century in all. Near the close of its career the atmo- 
spheric engine was much improved in its mechanical 
details by Smeaton, who built many large engines of 
this type about the year 1770, just after the great step 
which was to make Newcomen’s engine obsolete had 
been taken by James Watt. 

Compared with Savery’s engine, Neweomen’s had 
(as a pumping-engine) the great advantage that the 
intensity of pressure in the pumps was not in any way 
limited by the pressure of the steam. It shared mith 
Savery’s, in a scarcely less degree, the defect already 
a out, that steam was wasted by the alternate 

eating and cooling of the vessel into that it was led. 
Though obviously capable of more extended uses, it 
was in fact almost exclusively employed to raise water, 
—in some instances for the purpose of turning water- 
wheels to drive other machinery. Even contemporary 
writers complain of its ‘‘ vast consumption of fuel,”’ 
which appears to have been scarcely smaller than that 
of the engine of Savery. 

11. In 1763 James Watt, an instrument maker in 
Glasgow, while engaged by the university watt, 176s, 
in repairing a model of Newcomen’s engine, 
was struck with the waste of steam to which the 
alternate chilling and heating of the cylinder gave 
rise. He saw that the remedy, in his own words, 
would lie in keeping the cylinder as hot as the steam 
that entered it. With this view he added to the en- 
gine a new organ—an empty vessel separate from the 
cylinder, into which the steam shoul allowed to 
escape from the cylinder, to be condensed there by the 
application of cold water 
either outside or as a jet. 
To preserve the vacuum 
in his condenser he added 
a pump called the air- 
pump, whose function 
was to pump from it the 
condensed steam and 
‘water of condensation, 
as well as the air which 
re mene wo oie 
ate by lea or 
ing biught en sellt the 
steam or with "E: 
jection water, 

inder — 


Fie. 5.—Watt's Experimental 
Apparatus. 


e eyli Ley 
longer used as a condenser he was pip tok 
by clothing it with non-conducting bodies, an 
ticular by the use of a steam jacket, or | 
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steam between the cylinder and an external casing. | single-acting ; the steam in the ah onl side merely 


Further, and still with the same object, he covered in 
the a of the cylinder, taking the piston-rod out 
through a steam-tight stuffing-box, and allowed steam 
instead of air to press upon the piston’s upper surface. 
The idea of using a separate condenser had no sooner 
occurred to Watt than ‘. put it to the test by construct- 
ing the 24 aha shown in Fig. 5. There A is the 
cylinder, B a surface condenser, and C the air-pump. 
he cylinder was filled with steam above the piston, 
and a vacuum was formed in the surface condenser B. 
On opening the stop-cock D the steam rushed over 
from the cylinder ne was condensed, while the piston 
rose and lifted a weight. After several trials Watt 
patented his improvements in 1769 ; they are described 
in his specification in the following words, which, apart 
from their immense historical interest, deserve careful 
study as a statement of principles which to this day 
guide the scientific development of the steam-engine : 

“My method of lessening the consumption 
of steam, and consequently fuel, in fire-engines, | 
consists of the following principles : 

“ First, That vessel in which the powers of steam are to 
be employed to work the engine, which is called the eylin- 
der in common fire-engines, and which I call the steam- 
vessel, must, during the whole time the engine is at work, 
be kept as hot as the steam that enters it; first by enclos- 
ing it in a case of wood, or any other materials that trans-- 
mit -heat slowly ; secondly, by surrounding it with steam 
or other heated bodies; and, thirdly, by suffering neither 
water nor any other substance colder than the steam to 
enter or touch it during that time. 


Watt's speci- 
fication, 1769. 


“ Secondly, In engines that are to be worked wholly or 
partially by condensation of steam, the steam is to be con- 
densed in vessels distinct from the steam-vessels or eylin- 
ders, although occasionally communicating with them; 
these vessels I call condensers; and, whilst the engines are 
working, these condensers ought at least to be kept as cold 
as the air in the neighborhood of the engines, by application 
of water or other cold bodies. 

“ Thirdly, Whatever air or other elastic vapor is not con- 
densed by the cold of the condenser, and may impede the 
working of the engine, is to be drawn out of the steam-ves- 
sels or condensers by means of pumps, wrought by the en- 
gines themselves, or otherwise. 

“ Fourthly, Lintend in many cases to employ the expansive 
_ force of steam to press on the pistons, or whatever may be 
used instead of them, in the same manner in which the 
sure of the atmosphere is now employed in common 

gines. In cases where cold water cannot be had in 
plenty, the engines may be wrought by this force of steam 
only, by discharging the steam into the air after it has done 


Omics. . . . 
_ * Sixthly, L intend in some eases to apply a degree of cold 
not capable of reducing the steam to water, but of contract- 
_ ing it considerably, so that the engines shall be worked by 
the alternate expansion and contraction of the steam. 

_ * Lastly, Instead of using water to render the pistons and 
other parts of the engine air and steam tight, I employ oils, 
Wax, resinous bodies, fat of animals, quicksilver and other 
metals in their fluid state.” 

The fifth claim was for a rotary engine, and need not 
be quoted here. 
i ‘*common fire-engine’’ alluded to was the 
steam-engine, or, as it Was more Le tirkig Reece the 
*atmospheric’’ engine of Newcomen. Enormously 
i ant as Watt’s first patent was, it resulted for a 
in the production of nothing more than a greatly 
oved engine of the Newcomen type, much less 
teful of fuel, able to make faster strokes, but still 
y suitable for pumping, still single-acting, with 
, admitted during the whole stroke, the piston, as 
‘e, pulling the beam by a chain working on a cir- 
are. The condenser was generally worked by 
n, but Watt has left a model of a surface con- 
nser made up of small tubes, in every essential re- 
like the condensers now used in marine engines. 
Fig. 6 is an example of the Watt a ae ay 
ine of this period. It should be noticed 
thet, although the top of the cylinder is 
39, closed and steam has access to the upper 
side of the piston, this is done only to kee 
Jer and piston warm. The engine is st 


plays the part which was played in Newcomen's en- 
gine by the atmosphere ; and it is the lower end of the 


Fic. 6.—Watt’s Single-Acting Engine, 1769. 


oe alone that is ever put in communication with 
the condenser. ‘I'here are three valves,—the ‘‘ steam’’ 
valve a, the ‘‘ equilibrium ”’ valve b, and the ‘‘ ex- 
haust’’ valve c. Atthe beginning of the down-stroke 
cis opened to produce a vacuum below the piston and 
a is opened to admit steam above it. At the end of 
the down-stroke «andeare shut and 0} is opened. 
This puts the two sides in equilibrium, and allows 
the piston to be pulled up by the pump-rod P, which 
is heavy enough to serve as a counterpoise. C is the 
condenser, and A the air-pump, which discharges into 
the hot well H, whence the supply of the feed-pump 
F is drawn. 

13. In a second patent (1781) Watt describes the 
‘*sun-and-planet’’ wheels and other ~ 
methods of making the engine give contin- 
uous revolving motion to a shaft provided 
with a fly-wheel. He had invented the crank and 
connecting-rod for this purpose, but it had meanwhile 
been patented by one Pickard, and Watt, rather than 
make terms with Pickard, whom he regarded a plagi-~ 
arist of his own ideas, made use of his sun-and-planet 
motion until the patent on the crank expired. The 
reciprocating motion of earlier forms had served only 
for pumping ; by this invention Watt opened up for 
the steam-engine a thousand other channels of useful- 
ness. The engine was still single-acting ; the connect- — 
ing-rod was attached to the far end of the beam, and 
that carried a counterpoise which served to raise the 
piston when steam was admitted below it. 

14. In 1782 Watt patented two further improve- 
ments of the first importance, both of which 
he had invented some years before. One — Double 
was the use of double action, that is to say, apar 
the application of steam and vacuum to each side of 
the piston alternately. The other (invented as early 
as 1769) was the use of steam expansively, Plas 
in other words the plan (now used in all “OPettam- 
engines that aim at economy of fuel) of | 

piston had 
rest 


0 
stopping the admission of steam when the 
of the stroke to be performed by the expansion of the 


Rotative 
engine. 


made only a part of its stroke, and allowing the 
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steam already in the cylinder. To let the piston push 

as well as pull the end of the Secod Watt 
devised his so-called parallel motion, an 
arrangement of links, connecting the piston- 
rod head with the beam in such a way as to guide 
the rod to move in a very nearly straight line. He 
further added the throttle-valve for regulating the 
rate of admission of steam, and the centri- 
fugal governor, a double conical pendu- | 
lum, which controlled the speed by acting on the’ 
throttle-valve. The stage of development reached at | 
this time is illustrated by the engine of Fig. 7 (from | 


Parallel 
motion, 


Governor. 


Stuart’s History of the Steam Engine), which shows the 
parallel motion pp, the governor g, the throttle-valve 
t, and a pair of steam and exhaust valves 
at each end of the cylinder. Among other 
inventions of Watt were the “indicator,” by which 
diagrams showing the relation of the steam-pressure 
in the cylinder to the movement of the piston are au- 
tomatically drawn ; a steam tilt-hammer; and also a 
steam locomotive for ordinary roads,—but this inven- 
tion was not prosecuted. 

In partnership with Matthew Boulton, Watt carried 
on in Birmingham the manufacture and sale of his 
engines with the utmost success, and held the field 
against all rivals in spite: of severe assaults on the 
validity of his patents. Notwithstanding his accurate 
knowledge of the advantage to be gained by using 
steam expansively he continued to employ only low 
pressures—seldom more than 7 lbs. per square inch 
over that of the atmosphere. His boilers were fed, as 
Newcomen’s had been, through an open pipe which 
rose high enough to let the column of water in it 

balance the pressure of the steam.° He intro- 


Indicator. 


bape ety duced the term ‘‘ horse-power ’”’ as a mode 
Mihiras of rating engines, defining one horse-power 
power,” as the rate at which work is done when 


33,000 lbs. are raised one foot in one minute. 
This estimate was based on trials of the work done by 
horses; it is excessive as a statement of what an 
average horse can do, but Watt purposely made it so 
in order that his customers might have no reason to 
complain on this score. 7 
15. In the fourth claim in Watt’s first patent, the 
second sentence describes a non-condens- 


ae ing engine, which would have required 
engine. steam of a higher pressure. This, however, 


was a line of invention which Watt did 
not follow up, perhaps because so early as 1725 a non- 
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condensing engine had been described by Leupold in 
his Theatrum Machinarum. Leupold’s 
proposed engine is shown in Fig. 8, which - 
makes its action sufficiently cleat. Watt's 
aversion to high-pressure steam was strong, and its 
influence on steam-engine practice long survived the 


Leupold, 
1725, 


Aa RE as i 
1g es = 
Fia. 8,—Leupold’s Non-condensing Engine, 1725. 


expiry of his patents. So much indeed, was this the 
ease that the terms “‘ high-pressure’? and ‘* non-con- 
densing’’ were for many years synonymous, in con- 
tradistinction to the ‘‘ low-pressure’ or condensing 
engines of Watt. This nomenclature no longer holds ; 
in modern practice many condensing engines use as 
high pressures as non-condensing engines, and by 
doing so are able to take advantage of Watt's great 
invention of expansive working to a degree which was 
impossible in his own practice, 

16. The introduction of the non-condensing and, at 
that time, relatiyely high-pressure engine, 
was effected in England by Richard Trevi- High pres- 
thick and in Ameriga by Oliver Evans ecg: 
about 1800." Both Evans and Trevithick and Evans. 
applied their engines to propel carriages on 
roads, and both used for boiler a cylindrical vessel 
with a cylindrical flue inside—the construction now 
known as the Cornish boiler. In partnership with 
Edward Bull, Trevithick had previously made direct- 


acting pumping-engines, with an inverted cylinder set 


over and in line with the pump-rod, thus dispensing 
with the beam that had been a feature in all earlier 
forms. But in these ‘‘ Bull’’ engines, as they were 
called, a condenser was used, or, rather, the steam was 
condensed by a jet of cold water in the exhaust-pipe, 
and Boulton and Watt successfully opposed them as 
infringing Watt’s patents. ‘To Trevithick belongs the 
distinguished honor of being the first to use a steam- 
carriage on a railway; in 1804 he built a locomotive in 
the modern sense, to run on what had formerly been a 
horse-tramway in Wales, and it is noteworthy that the 
exhaust steam was discharged into the funnel to force 
the furnace draught, a device which twenty-five years 
later, in the Fate of George Stephenson, went far to 
make the locomotive what it is to-day. In this con- 
nection it may be added that as early as 1769 a steam- 
carriage for roads had been built by Nicho- ot, 
las Joseph Cugnot in France, who used a See 
pair of single-acting high-pressure cylinders 

to turn a driving axle step by step by means of pawls 
and ratchet-wheels. To the initiative of Ev be 
ascribed the early general use of high-pressure steam in 
the United States, a feature which for many ‘ 
tinguished American from English practice. — 


wall ee oe 
1 [On Evans's inventions, which are of earlier Be, 
Eng ng in America, in APPENDIX.—AM. ED.] 
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17. Amongst the contemporaries of Watt one name | 


deserves —— mention. In 1781 Jona- 
he than Hornblower constructed and patented 
Hornblower, What would now be called a compound en- 
1781. gine, with two cylinders of different sizes. 

Steam was first admitted into the smaller 
cylinder, and then passed over into the larger, doing 
work against a piston ineach. In Hornblower’s engine 
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engine, was allowed to descend more or less slowly by 
the escape of fluid below it through an adjustable ori- 
fice, and in its descent liberated catches which held 
the steam and exhaust valves from opening. A similar 


| device controlled the equilibrium valve, and could be 


the two cylinders were placed side by side, and both | 


»istons worked on the same end of a beam overhead. 
his was an instance of the use of steam expansively, 
and as such was earlier than the patent, though not 
earlier than the invention, of expansive working by 
Watt. Hornblower was crushed by the Birmingham 
firm for infringing their patent in the use of a separate 
condenser and air-pump. The compound engine was 
revived in 1804 by Woolf, with whose name 
Woolf, 1804. jit is often associated. Using steam of 
fairly high pressure, and cutting off the 
supply before the end of the stroke in the small cylin- 
der, Woolf expanded the steam to several times its 
original volume. Mechanically the double-cylinder 
Beroind engine has this advantage over an engine 
in which the same amount of expansion is performed 
in a single cylinder, that the sum of the forces exerted 
by the two pistons in the compound engine varies less 
throughout the action than the force exerted by the 
piston of the single-cylinder engine. This advantage 
may have been clear to Hornblower and Woolf, and 
to other early users of compound expansion. But 
another and probably a more important merit of the 
system lies in a fact of which neither they nor for 
many years their followers in the use of compound 
engines were aware—the fact that by dividing the 
_ whole range of expansion into two parts the cylinders 
in which these are separately performed are subject to 
- areduced range of fluctuation in their temperature. 
This, as will be afterwards pointed out, limits to a great 
extent a source of waste sshach is present in all steam- 
é engines, the waste which results from the heating and 
cooling of the.metal by its alternate contact with hot 
and cooler steam. The'system of compound expansion 
is now used in nearly all large engines that pretend to 
economy. Its introduction forms the only great im- 
provement which the steam-engine has undergone 
since the time of Watt; and we are able to recognize 
it as a very important step in the direction set forth in 
is ‘‘ first principle,’’ that the cylinder should: be kept 
_as hot as the steam that enters it. 

18. Woolf introduced the compound engine some- 
what widely about 1814, asa oer ing en- 

4 Soaa ine in the mines of Cornwall. h 
- it met a strong competitor in the high- 
pressure single-cylinder engine of Trevithick, which 
had the advantage of greater simplicity in construc- 
tion. Woolf’s engine fell into comparative disuse, 
and the single-cylinder type took a form which, under 
the.name of the Cornish pumping engine, was for 
‘many years famous for its great economy of fuel. In 
s engine the cylinder was set under one end of a 
beam, from the other end of which hung a heavy rod 
which operated a pump at the foot of the shaft. Steam 
was admitted above the piston for a short portion of 
e stroke, thereby raising the pump-rod, and was 
wed to expand for the remainder. Then an equi- 
jum valve, connecting the space above and below 
® piston, as in Fig. 6, was opened, and the pump- 
Baie, doing work in the pump and raising 
engine piston. The large mass which had _ to be 
farted and stopped at each stroke served by its inertia 
to counterbalance the unequal pressure of the steam, 
: the ascending rods stored up energy of motion in 
early part of the stroke, when the steam pressure 
a8 greatest, and gave out energy In the later part, 
expansion had greatly lowered the pressure. 
squency of the stroke was controlled by a device 
cataract, consisting of a small plunger pump, 
ch the plunger, raised at each stroke by the 


ut here } power but to show a marked economy of fuel. 


set to give a pause at the end of the piston’s down- 
stroke, so that the pump cylinder might have time to 
become completely filled. The Cornish engine is in- 
teresting as the earliest form which achieved an 


|efficiency comparable with that of good modern en- 


gines. For many years monthly reports were published 
of the ‘‘duty’’ of these engines, the ‘‘ duty’’ being 
the number of foot-pounds of work done per bushel or 
(in some cases) per cwt. of coal. The average duty 
of engines in the Cornwall district rose from about 18 
millions of foot-pounds per ewt. of coal in 1813 to 68 
millions in 1844, after ehiah less effort seems to have 
been made to maintain a high efficiency.’ In individual 
cases much higher results were reported, as in the 
Fowey Consols engine, which in 1835 was stated to 
have a duty of 125 millions. This (to use a more 
modern mode of reckoning) is equivalent to the con- 
jon of only a little more than 1? tb of coal 
per horse-power per hour—a result surpassed by very 
few engines in even the best recent practice. It is 
difficult to credit figures which, even in exceptional 
instances, place the Cornish engine of that period on 
a level with the most efficient modern engines—in which 
compound expansion and higher pressure combine to 
make a much more perfect thermodynamic machine ; 
and apart from this there is room to question the ac- 
curacy of the Cornish reports. They played, however, 
a useful part in the process of steam-engine develop- 
ment by ita attention to the question of efficiency, 
and by demonstrating the advantage to be gained by 
high pressure and expansive working, at a time when 
the theory of the steam-engine had not yet taken shape. 
19. The final revival of the compound engine did 
not occur until about the middle of the cen- 
tury, and then several agencies combined to 
effect it. In 1845 M’Naught introduced a 
plan of improving beam engines of the original Watt 
type, by adding a high-pressure cylinder whose piston 
acted on the ap between the centre and the fly- 
wheel end. Steam of higher pressure than had for- 
merly been used, after doing work in the new cylinder, 
passed into the old or low-pressure cylinder, where it 
was further expanded. Many engines whose power 
was proving insufficient for the extended machinery 
they had to drive were ‘‘ M’Naughted”’ in this way, 
and after conversion were found not only to yield _ 
e 
compound form was selected by Mr. Pole for the 
pumping engines of Lambeth and other water-works 
about 1850; in 1854 John Elder began to use it in 
marine engines; in 1857 Mr. Cowper added a steam- 
jacketed intermediate reservoir for steam between 
the high and low pressure cylinders, which made it 
unnecessary for the low-pressure piston to be just 
beginning when the other piston was just ending its 
stroke. As facilities increased for the use of high- 
pressure steam, compound expansion became more 


Compound 
engine. 


and more general, its advantage becoming more con-— 


spicuous with every increase in boiler pressure—until 
now there are few large land engines and scarcely any 
marine engines that do not employ it. In marine 
practice where economy of fuel is a much more im- 
ortant factor in determining the design than it is on 
fan the principle of compound expansion has latel 
been greatly extended by the introduction of triple an‘ 
even quadruple expansion engines in which the steam is 
made to expand successively in three or in four eylin- 
ders. Even in the building of locomotive engines, 


where other considerations are of more moment than 


the saving of coal, the system of compound expansion 
is beginning to find a place. ¢ 


1 Min. Proc. Inst. C. E., vol. xxiii., 1863. 


The growth of compound expansion has been re- 
ferred to at some length, because it forms the most 
distinctive improvement which the steam-engine has 
undergone since the time of Watt. For the rest, the 
progress of the steam-engine has consisted in its adap- 
tation to particular uses, in the invention of features 
of mechanical detail, in the recognition and applica- 
tion of thermodynamical principles, and in improved 
methods of engineering construction by which it has 
orofited in common with all other machines. These 
ee in particular made possible the use of steam of 
eight or ten times the pressure of that employed by 
Watt. 

20. The adaptation of the steam-engine to railways, 
begun by Trevithick, became a success in 
the hands of George Stephenson, whose 
engine the ‘‘ Rocket,’’? when tried along 
with others on the Stockton and Darling- 
ton road in 1829, not only distanced its competitors 
but settled once and for all the question whether horse 
traction or steam traction was to be used on railways. 


Applica- 
tion to lo- 
comotives. 


The principal features of the ‘‘ Rocket’’ were an im- | 


proved steam-blast for urging the combustion of coal, 
and a boiler (suggested by Booth, the secretary of the 
railway) in which a large heating surface was given by 
the use of many small tubes through which the hot 
gases passed. Further, the cylinders, instead of being 
vertical as in earlier locomotives, were set in at a slope, 
which was afterwards altered to a position more nearly 
horizontal. To these features there was added later 
the ‘‘link motion,’’ a contrivance which enabled the 
engine to be easily reversed and the amount of expan- 
sion to be readily varied. In the hands of George 
Stephenson and his son Robert the locomotive took a 
form which has been in all essentials maintained by 

the far heavier locomotives of to-day. 
21. The first practical steamboat was the tug ‘* Char- 
lotte Dundas,”’ built by William Symming- 


ppplies. ton, and tried in the Forth and Clyde Canal 
steamboats. In 1802.1 A Watt double-acting condens- 


ing engine, placed horizontally, acted di- 
rectly by a connecting-rod on the crank of a shaft at 
the stern, which carried a revolving paddle-wheel. 
The trial was successful, but steam towing was 
abandoned for fear of injuring the banks of the canal. 
Ten years later Henry Bell built the ‘‘ Comet,’’ with 
side paddle-wheels, which ran as a passenger steamer 
on re Clyde; but an earlier inventor to follow u 
Symmington’s success was the American Robert Ful 
ton, who, after unsuccessful experiments on the Seine, 
fitted a steamer on the Hudson in 1807 with engines 
made to his designs by Boulton and Watt, and brought 
steam nayigation for the first time to commercial 
success. 

22. The early inventors had little in the way of 
theory to guide them. Watt had the ad- 


Ertl of vantage, which he acknowledges, of a 
engine. knowledge of Black’s doctrine of latent 


heat; but there was no philosophy of the 
relation of work to heat until long after the inventions 
of Watt were complete. The theory of the steam- 
engine as a heat-engine dates from 1824, 
when Carnot published his Reflexions sur 
la Puissance Motricedu Feu, and showed that heat does 
work only by being let down from a higher to a lower 
temperature. But Carnot had no idea that any of the 
heat disappears in the process, and it was not until 
the doctrine of the conservation of energy was estab- 
lished in 1843 by the experiments of Joule 
: that the theory of heat-engines began a 
vigorous growth. From 1849 onwards the science of 
thermodynamics was developed with extraordinary 
rapidity by Clausius, Rankine, and Thomson, and 


Carnot. 


Joule. 


1 (Symmington had built a small steamboat which ran five 
miles an hour in 1788. For John Fitch's inventions of a still 
earlier date, see vol. ix. p. 236, and fuller details in Thurston's 
Growth of the Steam-Engine, already quoted,—a book which also 
discusses Fulton's originality o 


invention authoritatively.— 
» Am. Ep.] 
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was applied, especially by Rankine, to practical prob- 
‘lems in the use of steam. The publication 


in 1859 of Rankine’s Manual of the Steam- —_Clausius, 
Enoi. for 1; noch in the his Rankine, 
ingime formed an epoch in the history Thomson? 


of the subject by giving inventors a new 
basis, outside of mere empiricism, from which they 
‘could push on the development of the steam-engine. 
Unfortunately, however, for its bearing on practice, 
‘the theory of the steam-engine was to a great extent 
founded on certain simplifying assumptions which ex- 
_ perience has now shown to be far from correct. It was 
| assumed that the cylinder and piston might be treated 
‘as behaving to the steam like non-conducting bodies, 
| —that the transfer of heat between the steam and the 
metal was negligibly small. Rankine’s calculations of 
steam-consumption, work, and thermodynamic effi- 
| ciency involve this assumption, except in the case of 
steam-jacketed cylinders, where he estimates that the 
steam in its passage through the cylinder takes just 
enough heat from the jacket to prevent a small amount 
| of condensation which would otherwise occur as the 
process of expansion goes on. If the transfer of heat 
from steam to metal could be overlooked, the steam 
which enters the cylinder would remain during admis- 
sion as dry as it was before it entered, and the volume 
| of steam consumed per stroke would correspond with 
the volume of the cylinder up to the point of cut-off. 
It is here that the actual behavior of steam in the 
cylinder diverges most widely from the behavior which 
the theory assumes. When steam enters the eylinder 
it finds the metal chilled by the previous exhaust, and 
a portion of it is at once condensed. ‘This has the 
effect of increasing, often very largely, the volume of 
boiler steam required per stroke. As expansion goes 
on the water that was condensed during admission 
begins to be re-evaporated from the sides of the eyl- 
inder, and this action is often prolonged into the 
exhaust. In a later chapter the effect which this 
exchange of heat between the metal of the eylinder 
and the working fluid produces on the economy of the 
engine will be discussed, and an account will be given 
of experimental means by which we may examine the 
amount of steam that is initially condensed and trace 
its subsequent re-evaporation. It is now recognized 
that any theory which fails to take account of these 
exchanges of heat fails also to yield even comparatively 
correct results in calculating the relative efficiency of 
various steam pressures or various ranges of expansion. 
But the exchanges of heat are so complex that there 
seems little prospect of submitting them to any com- 
rehensive theoretical treatment, and we must rather 
‘look for help in the future development of engines to 
the scientific analysis of experiments with actual 
machines. Much careful work of this kind has 
already been done by Hirn and others, and there is 
room for much more. Questions relating to the influ- 
ence (on heat-engine ape oe of speed, of pressure, 
of ratio of expansion, of jacketing, of compound ex- 
ansion, or of superheating must in the main be settled 
y an appeal to experiment,—experiment guided and 
interpreted at every step by reference to the principles 
of thermodynamics and the theory of steam. 
References.—Stuart, Descriptive History of the Steam- Engine, 1825 ; 
Farey, Treatise on the Steam-Engine, 1827 ; ld, *Steam- 
Enginé, 1838; Muirhead’s Mechanical Inventions of James Watt, and 
Life of Watt; Galloway, The Steam-Engine and itsInventors ; Thurs- 
ton, History of the Growth of the Steam-Engine ; Cowper on the Steam- 


Engine (Heat Lectures Inst. C. E., 1884). Tait, Sketch of 
namics, 
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23. A heat-engine acts by taking in heat, converting a 
| part of the heatreceived into mechanical energy, ¢ 
which appears as the work done by the engine, 
and rejecting the remainder, still in the form 
of heat. The theory of heat-engines comprises 
the study of the amount of work done, in its re! 
the heat supplied and tothe heat rejected. The 
based on the two laws of thermodynamics, 
stated here as follows: ; Alate 
Lawl. When mechanical energy is produced from 
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thermal unit of heat goes out of existence for every 772 foot- 


pounds of work done; and, conversely, when heat is produced by 
the expenditure of mechanical energy, 1 thermal unit of heat 
comes into existence for every 772 foot-pounds of work spent. 
The “thermal unit” is the heat required to raise the 
temperature of 1b of water 1 degree Fahr. when at its 
temperature of maximum density. The equivalent quantity 
of work, 772 foot-pounds, was determined by the experi- 
ments of Joule, and is called Joule’s equivalent. Later 
researches by Joule and others have indicated that this 


number is probably too small; it should perhaps be as much | 


as 774 foot-pounds. Joule’s original value is still generally 
used by engineers; and as it enters into many published 
tables it may conveniently be adhered to until its 


pounds are equivalent to 1 thermal unit, we may, if we 


please, express quantities of work in thermal units, or) 


quantities of heat in foot-pounds; the latter practice will 
frequently be found useful. 

LAw 2. It is impossible for a self-acting machine, unaided by 
any external agency, to convey heat from one body to another at 
a higher temperature. 

This is the form in which the second law has been stated 
by Clausius. Another statement of it, different in form but 
similar in effect, has been given by Thomson. Its force 
may not be immediately obvious, but it will be shown be- 
low that it introduces a most important limitation of the 
power which any engine has of converting heat into work. 
So far as the first law shows, there is nothing to prevent 


the whole heat taken in by the engine from changing into | 


mechanical energy. In consequence of the second law, 
however, no heat-engine converts or can convert, more than 
asmall fraction of the heat supplied to it into work; a 
large part is necessarily rejected as heat. The ratio 
Heat converted into work 
Heat taken in by the engine 
isa fraction always much less than unity. This ratio is 
called the efficiency of the engine considered asa heat-engine. 
24. In every heat-engine there is a working substance 
which takes in and rejects heat, thereby suf- 
oe fering changes of form, or more commonly of 
— volume, and does work by overcoming resist- 
ance to these changes of form or volume. The working 
substance may be gaseous, liquid, or solid. We can, for 
example, imagine a heat-engine in which the working sub- 
stance is a long metallic rod, arranged to act as the pawl of 
a ratchet-wheel with fine teeth. Letthe rod be heated so 
that it elongates sufficiently to drive the wheel forward 
through the space of one tooth. Then let the rod be cooled 
(say by applying cold water), the wheel being meanwhile 
held from returning by a separate click or detent. The rod, 
on cooling, will retract so as to engage itself with the next 
succeeding tooth, which may then be driven forward by 
heating the rod again, and soon. To make it evident that 
such an engine would do work, we have only to suppose 
that the ratchet-wheel carries round with it a drum by 
which a weight iswoundup. We have, then, a complete 
heat-engine, in which the working substance is a solid rod, 
which receives heatby being brought into contact with 
some source of heat at a comparatively high temperature, 
transforms a small part of this heat into work, and rejects 
the remainder to what we may call a receiver of heat, at a 
comparatively low temperature. The greater 
se manti part of the heat may be said simply to pass 
ee through the engine, from the source to the re- 
ceiver, becoming degraded as regards temperature 
as it goes. We shallsee presently that this is typical of the 
action of all heat-engines; when they are doing work, the 
heat which they reject is rejected at a temperature lower 
than that at which it is takenin. They convertsome heat 
into work only by letting down a much larger quantity of 
heat from a high to a relatively low temperature. The 
- action is analogous to that of a water-wheel, which does 
work by letting down water from a high to a lower level, 
but with this important differenge that in the transfer 
which occurs in heat-engines an amount of heat disappears 
which is equivalent to the work done. 
25. In almost all actual heat-engines the working sub- 
stance is a fluid. In some it is air, in some a 


7 


ger 


: 


the working fluid is a mixture (in varying pro- 
: portions) of water and steam. With a fluid for 

esof working substance, work is done by changes of 
volume only; its amount depends solely on the 


and not at all on the form of the vessels in which 
ge takes place. Letadiagram be drawn (Fig. 9) in 

the relation of the intensity of pressure to the volume 
ny supposed working substance is graphically exhibited 
VoL. XXIT.—1128 
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more definitely disproved. Since a definite number of foot- | 
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| by the line ABC, where AM, CN are pressures and AP, CQ 
are volumes, then the work done by the substance in ex- 
| panding from A to C is the area of the figure MABCN. And 
similarly, if the substance be 
compressed from C back to its 
original volume in such a 
manner that the line CDA re- 
presents the relation of pres- 
sure and volume during com- 
pression, the work done upon 
the substance is the figure 
NCDAM. Taking the two 
operations together we find 
that the substance has done a 
net amount of work equal to 


the area of the shaded figure ABCDA, orf Pav. This is an 


example and a generalization of the method of representing 
work which Watt introduced by his invention of the indi- 
cator; the figure ABCDA may be called the indicator dia- 
gram of the supposed action. 

26. Generally in heat-engines the working substance re- 
turns periodically to the same state of tempera- 
| ture, pressure, volume, and physical condition. Cycle ef 
When this has occurred the substance is said to x piste ho 
have passed through a complete cycle of opera- substance. 
tions. For example, in a condensing steam- 
engine, water taken from the hot-well is pumped into the 
boiler; it then passes into the cylinder as steam, passes 
thence into the condenser, and thence again into the hot- 
| Well; it completes the cycle by returning to the same con- 
| dition as at first. In other less obvious cases, as in that of the 
non-condensing steam-engine, a little consideration will 
show that the cycle is completed, not indeed by the same 
portion of working substance being returned to the boiler, 
but by an equal quantity of water being fed to it, while the 
steam which has been discharged into the atmosphere cools 
to the temperature of the feed. In the theory of heat- 
engines it is of the first importance to consider (as was first. 
| done by Carnot in 1824) the cycle of operations performed 
by the working substance as a complete whole. If we stop 
short of the completion of a cycle matters are complicated 
by the fact that the substance is in astate different from its 
initial state, and may therefore have changed its stock of 
internal energy. After a complete cycle, on the other hand, 
we know at once that, since the condition is the same, the 
internal energy of the substance is the same as at first, and 
therefore— 


Heat taken in = work done- heat rejected. 


27. It will serve our purpose best to approach the theory 
of heat-engines by considering, in the first 


3 
a 
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° 
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vYouume 


Fie. 9. 


instance, the action of an engine in which the Bn the 
working substance is any one of the so-called AithL apes! 
permanent gases, or a mixture of them, such as fect gas. 


air. The word permanent, as applied to a gas, 
can now! be understood only as meaning that the gas is 
liquefied with difficulty—either by the use of extremely 
low temperature or extremely high pressure or both. So 
| Jong as gases are under conditions of pressure and tem- 
perature widely different from those which produce lique- 
faction, they conform very approximately to certain simple 
laws—laws which may be regarded as rigorously applicable 
to ideal substances called perfect gases. After stating these 
laws briefly we shall examine the efficiency of a heat-engine 
using a gas in a certain manner as working substance, and 
then show that the conclusion so derived has a general 
application to all heat-engines whatsoever. In this pro- 
cedure there is no sacrifice of generality, and a part of the 
process is of independent service in the discussion of actual 
air-engines. : 
28. The laws of the permanent gases are the follow- 


ing: : 
ia 1.(Boyle). The volume of a given mass of Laws eSeced 
gas varies inversely as the pressure, the temperature ee gai 
being kept constant. 
Thus, if V be the volume of 1 tb of a gas in cubic feet, 
and P the pressure in pounds per square foot, Boyle’s law 
so long as the temperature is unchanged— 7 


Px V-1, or PV =constant. 


mixture of several gases. In the steam-engine For air the value of the constant is 26220 when the tem- 


perature is 32° F. f 

29. LAw2. (Charles). Under constant pressure equal 
volumes of different gases increase equally for the Charlews 
same increment of temperature. Also, if a gas be law. 


relation of pressure to volume during the | heated under constant pressure, equal increments of 


its volume correspond very nearly to equal intervals of tempera- 
ture as determined by the scale of a mercury thermometer. 


1 Since the liquefaction of hydrogen and other gases by MM. 
Cailletet and Pictet. 
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Thus, let us take, say, 493 cubic inches of hydrogen, also | 


of oxygen, of air, etc., all at 32° F., and, keeping each at a 
constant pressure (not necessarily the same for all), heat all 
so that their temperature rises 1° F. We shall find that 
each has expanded by sensibly the same amount and now 
occupies 494 cubic inches, And further, if we heat any one 
through another 1° F. to 34° F., we shall find that its 
volume is now 495 cubic inches, and soon. Thus for any 
gas, kept at constant pressure, if the volume was 
493 at 32° F., 

it would be 492 at 31° F., 
46lat 0° F., 


and finally 0 at—461° F., 
provided the same law were to hold at indefinitely low tem- 
peratures. This we may assume to be the case with a per- 
fect gas, although any actual gas would change its physical 
state long before so low a temperature were reached. 
This result may be concisely expressed by saying that if 
we reckon temperature, not from the ordinary 


Absolute zero but from a point 461° below. the zero of 
foe Fahrenheit’s scale, the volume of a given quan- 


tity of a gas, kept at constant pressure, is pro- 
portional to the temperature reckoned from that zero. Tem- 
peratures so reckoned are called absolute temperatures, and 
the point— 461° F. is called the absolute zero of temperature. 
Denoting any temperature according to the ordinary 
scale by t, and the corresponding absolute temperature by 
rT, we have 

7=t-+461 on the Fahrenheit scale, 
and 7=t-} 274 on the Centigrade scale. 


Charles’s law shows that if temperatures be measured by 
thermometers in which the expanding substance is air, hy- 
drogen, oxygen, or any other permanent gas, and, if those 
intervals of temperature be called equal which correspond to 
equal amounts of expansion, then the indications of these 
thermometers always agree very closely with each other, 
and also agree, though less closely, with the indications of a 
mercury thermometer. We shall see later that the theory 
of heat-engines affords a means of forming a thermometric 
scale which is independent of the properties, as to expan- 
sion, of any substance, and that this scale coincides with 
the scale of a perfect gas thermometer, a fact which justi- 
fies the use of the term absolute, as applied to temperatures 
measured by the expansion of a gas. 

30. Combining laws 1 and 2, we have, for a given mass 


of any gas, 
PY = ¢:, 


where ¢ is a constant depending on the specific density of 
the gas and on the units in which P and V are measured. 
In what follows we shall assume that P is measured in 
pounds per square foot, that V is the volume of 1 th incubie 
feet, and that r is the absolute temperature in Fahrenheit 
degrees. In air, with these units, 


PV =53.18r. 


31. LAw 3 (Regnault). The specific heat at constant pres- 
sure is constant for any gas. 


Regnault’s By specific heat at constant pressure is meant 
law. the heat taken in by 1 tb of a substance when 
Specifi its temperature rises 1° F., while the pressure 
heehan’ remains unchanged—the volume of course in- 
constant creasing. The law states that this quantity is 
pressure. the same for any one gas, no matter what be 


the temperature, or what the constant pressure, 

at which the process of heating takes place. 
32. Another important quantity in the theory of heat- 
engines is the specific heat at constant volume, 


Sy tige that is, the heat taken in by 1 tb of the sub- 
Pratacik stance when its temperature rises 1° F. while 
yolume. the volume remains unchanged—the pressure 


of course increasing. We shall denote specific 
heat at constant pressure by Kp and specific heat at con- 
stant volume by Kv. Let1t ofa gas be heated at con- 
stant pressure P from temperature 71 to temperature 2 (ab- 
solute), Let Vi be the volume at 71 and V2 the volume at 
rv. Heat is taken in, and external work is done by the ex- 
pansion of the gas, namely : 


Heat taken in = Kp (72 — 7). 
Work done = P(V2— Vi) =¢(72 — 71). 


The difference between these quantities, or (Kp — c)(rz2 — 71), 
is the amount by which the stock of internal energy pos- 
sessed by the gas has increased during the process. We 
shall see presently that this gain of internal energy would 
have been the same had the gas passed in any other man- 
ner from 71 to 72. 
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33. Law 4 (Joule). When a gas expands without doing ex- 
ternal work, and without taking in or giving out 
heat, its temperature does not change. 

To prove this, Joule connected a vessel con- 
taining compressed gas with another vessel that was empty, 
by means of a pipe with a closed stop-cock. Both yessels 
were immersed in a tub of water and were allowed to as- 
sume a uniform temperature. Then the stop-cock was 


Joule’s law. 


| opened, the gas expanded without doing external work, and 


| have undergone no change. 


finally the temperature of the water in the tub was found to 
The temperature of the gas 
was unaltered, and no heat had been taken in or given out 
by it. 

34. Since the gas had neither gained nor lost heat, and 


| had done no work, its internal energy was the 


same at the end as at the beginning of the ex- Internal en- 


periment. The pressure and volume had &sy ofa gas 
changed, but the temperature had not. We oe 
must therefore conclude that the internal en- tenors: 
ergy of a given mass ofa gas depends only on ture. 


its temperature, and not upon its pressure or 

volume; in other words, a change of pressure and yolume 
not associated with a change of temperature does not alter 
the internal energy. Hence in any change of temperature 
the change of internal energy is independent of the relation 
of pressure to volume throughout the operation. Now we 
have seen above that the quantity 


(Kp — ¢)(72 — 71) 


measures the gain of internal energy when 1 tb of a gas has 
its temperature changed from 7 to 72 in one particular way, 
namely, at constant pressure. Hence this same quantity 
also measures the gain of internal energy when 1 Ib of a 
gas has its temperature changed from 7 to 72 in any man- 
ner whatsoever. . 

35. Next consider the case of 1 tb of a gas heated from 71 
to r. at constant volume. - The heat taken in is 


Relation of 
Ky (72-71). the two spe- 
F eg 4 : cific heats. 
Since no work is done, this is all gain of inter- 
nal energy, and is therefore (734) equal to 
(Kp — ¢)(r2 — 71). 
Hence in any gas 
Kp — c= Ko». 
The ratio Kp/Ky will be denoted by y; obviously 
Ky = e/(y —1). 


The following table of values of Kp, Ko, ¢, and y will be 
found useful in dealing with air and gas engines. ' 


TABLE I.—Properties of Gases. 


Kp. Ky. c. 


Foot-lbs. | Foot-lbs. | Foot-lbs. 
83. 30. 


Dy iF ...-sccceeees secereeee 
Oxygen... 
Nitrogen... 
Hydrogen... 
Carbonic oxide ......... | 
Carbonic acid ........-.-. 
Marsh £aS..cccoses sereeeees 
Olefiant Qas.......eeeeeee 
Steam gas, or poe 
superheated steam 


sent e eee we eeee 


36. Weshall now return to the consideration of diagrams 
like that of 225, which exhibit the action of a working sub- 
a stance by curves 
showing the rela- Work done 
tionof P to Vdur- inexpan- 
ing expansion or 
compression. In | 
- most of the instances which 
occur in the theory of heat- 
engines such curves may be 
exactly or approximately rep- 
pn } resented by equations of the 


form : 
Fie. 10. PV" = constant, 


where the index n has various numerical values. 
Fig. 10, be a curve of expansion (of any su j 
PV" is constant, from pressure P; and volume | 
pressure Pz and volume Vz at B. We have, by ass 

PiVi* = Pi¥e? 


=< 


3unsSs3ud 


sion. 


where r is the ratio V2/Vi as before.! 
3 "Arg of internal energy (by ? 34, since r is constant). 
_ pansion 
amount of heat just equal to 
_ isothermal compression it must 


equi 1 to the work spent upon 
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The work done is 


So? Pav=Pivi" Yi pA) tab bce ws 8 
1l-n 


This may also be written 
Pi Vi(1—r!") 
n—1 : 
where r is the ratio Va/Vi, which may be called the ratio of 
expansion, 
Still another form of the aboye expression for the work 
done is 
PiVi— PoVa, 
n—1 
37. Applying this result to the case of an expanding 
gas, we have 
Work done = e(71 —r2)/(n —1). 


The loss of internal energy during expansion is, by 2 34, 
Ko(ri—72), or e(r1—72)/(y—1), by 2 35. 


Suppose now that the mode of expansion is such that the 
loss of internal energy is equal to the external work done, 
then 
o(r—ra) _ e(r—r3) .: 
n—1 y—1 Vesta bt tf 
and the law of expansion is 
PVY =constant. 


The same formula applies when a gas is being compressed 
in such a manner that the work spent upon the gas is equal 
to the gain of internal energy by the gas. 

38. This mode of expansion (or compression) is termed 

adiabatic. It occurs when the working sub- 

alr stance is neither gaining nor losing heat by 
og * conduction or radiation or internal chemical 
action. It would be realized if we had a substance expand- 
ing or being compressed, without chemical change, in acyl- 
inder which (with the piston) was a perfect non-conductor 
of heat. In adiabatic expansion the external work is done 
entirely at the expense of the substance’s stock of internal 
energy. Hence in the adiabatic expansion ofa gas the tem- 
perature falls, and in adiabatic compression it rises. To 
find the change of temperature in a gas when expanded or 
compressed adiabatically we have only to combine the equa- 
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expansion for a perfect gas, called for brevity an isothermal 
line, while AC is an adiabatic line starting from the same 
point A, 

40. We shall now consider the action of an ideal engine 
in which the working substance is a perfect 


gas, and is caused to pass through a cycle of Carnat's 
changes each of which is either isothermal or cycle of 
| adiabatic. The cycle to be described was first OPereuons. 


examined by Carnot, and is spoken of as Car- 
not’s cycle of operations. Imagine a cylinder and piston 


FG. 12.—Carnot's Cycle, with a gas for working substance. 


composed of a perfectly non-conducting material, except as 
regards the bottom of the cylinder, which is a conductor, 
Imagine also a hot body or indefinitely capacious source of 
heat A, kept always at a temperature m1, a perfectly non- 
conducting cover B, and a cold body or indefinitely capa- 
cious receiver of heat C, kept always at a temperature re, 
which is lower than n. It is supposed that A, B, or C can 
be applied to the bottom of the cylinder. Let the cylinder 
contain 1 tb of a perfect gas, at temperature nm, volume Va, 
and pressure Pa to begin with. The suffixes refer to the 
points on the indicator diagram, Fig. 12. 

(1) Apply A, and allow the piston to rise. The gas ex- 
pands isothermally at , taking heat from A and doing 
work. The pressure changes to Py and the volume to Vs. 


tions 
P2V2 


72 


Piva — P2,V2y and BVi— a 


and we find 
ra=n1 (Vi/Va)”—_!. 


It is clear from the above that if, during expansion, n is 
less than y the fluid is taking in heat, and if nis greater 
than y the fluid is rejecting heat. 

39. Another very important mode of expansion or com- 
Radtharmal pression is that called isothermal, in which the 
expansion. temperature of the working substance is kept 

: constant during the process. 

In the case of a gas the curve of isothermal expansion is 

a rectangular hyperbola, having the equation 


PV =constant = cr. 


When a gas expands (or is compressed) isothermally at 
femperature r from Vi to V2 the work done by (or upon) it 
‘per Ib) is 


v v, dV 
SviPav = ify,’ a4 


= PV loger = crloger, 


During isothermal expansion or compression a gas suffers 


during isothermal ex- 
a gas must take in an 


work it does, and during 


ect an amount of heat just 
The expression erloger con- | 
uently measures, not only 
the work done by or upon the 

ras, but also the heat taken in 
ring isothermal expansion 
riven out during isothermal 
ression. Inthe diagram, — : 
. 11, the line AB is an example of a curve of isothermal 


1In lations where this on is involved it is conve- 
: seamepeth that loge, the hrorbotie logarithm, of any 
mber is 2.3026 times the common logarithm of the number. 


Fig, 11. 


(2) Remove A and apply B. Allow the piston to go on 
rising. The gas expands adiabatically, doing work at the 
expense of its internal energy, and the temperature falls. 
Let this go on until the temperature is 72, The pressure is 
then P., and the volume Vez. 

(3) Remove B and apply C. Force the piston down. The 
gas is compressed isothermally at 72, since the smallest in- 
crease of temperature above rz causes heat to pass into C. 
Work is spent upon the gas, and heat is rejected to C. Let 
this be continued until a certain point d (Fig. 12) is reached, 
such that the fourth operation will complete the cycle. 

(4) Remove C and apply B. Continue the compression, 
which is now adiabatic. The pressure and temperature rise, 
and if the point d has been properly chosen, when the pres- 
sure is restored to its original value Pa, the temperature will 
also have risen to its original value 4. [In other words, the 
third operation must be stopped when a point d is reached 
such that an adiabatic line drawn through d will pass 
through a.] This completes the cycle. 

To find the proper place at which to stop the third opera- 
tion, we have, by ¢ 38, 71/72 = (Ve /Vo jy—! in the second opera- 
tion, and again 7/rz2 =(Va/Va )y-! in the, fourth operation. 
Hence Ve /Vs = Va/Va,and V2 /Va, the ratio of isothermal 
expansion, is equal to V. /Va, the ratio of isothermal com- 
pression. For brevity we shall denote either of these last 
ratios by r. 

41. The following are the transfers of heat to and from. 
the working fluid, in successive stages of the cycle: 

(1) Heat taken in from Acer loger (by 2 39). 

(2) No heat taken in or rejected. 

(3) Heat rejected to C= ers loger (by 2 39): 

(4) No heat taken in or rejected. 

Hence, by the first law of thermodynamics, the net ex- 
ternal work done by the gas is 


e(r1 — r2)loger ; 
and the efficiency of the engine (? 23) is 


ar—raNoger _ t=" 
erloger TL 


This is the fraction of the whole heat given to it which 
an engine following Carnot’s cycle converts into work. The 
engine takes in an amount of heat, at the temperature of 
the source, proportional to 7 ; it rejects an amount of heat, 
at the temperature of the receiver, proportional to r2. It. 
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from A an amount of heat Jess than QA, and consequently 


72, by letting down heat from 71 to 72 (? 24), and in the pro- | also is giving to B an amount of heat correspondingly less 


cess it converts into work a fraction of that heat, which | than Qs. 


The joint effect, therefore, of M working direct 


fraction will be greater the lower the temperature r2 at | and N working reversed is that he heat taken from A by 


which heat is rejected is below the temperature 7 at which 
heat is received. 
42. Next let us consider what will happen if we reverse 


Carnot's 
cycle 
reversed. 


engine to act so that the same indicator diagram 
as before is traced out, but in the direction 
opposite to that followed in ? 40. Starting as 
before from the point a and with the gas at 71, we shall re- 
quire the following four operations : 

(1) Apply B and allow the piston to rise. The gas ex- 
pands adiabatically, the curve traced is ad, and when d is 
reached the temperature has fallen to 7». 

(2) Remove B and apply C. Allow the piston to go on 
rising. The gas expands isothermally at 72, taking heat 
from C, and the curve dc is traced. 

(3) Remove C and apply B. Compress the gas. The pro- 
cess is adiabatic. The curve traced is cb, and when 0 is 
reached the temperature has risen to 71. 

(4) Remove B and apply A. Continue the compression, 
which is now isothermal, at 1. Heat is now rejected to A, 
and the cycle is completed by the curve ba. 

Ingthis process the engine is not doing work; on the con- 
trary, work is spent upon it equal to the area of the diagram, 
ore(r1— 72) loger. Heat istaken in from Cin the first opera- 
tion, to the amount crzloger. Heat is rejected to A in the 
fourth operation, to the amount criloger. In the first and 
third operations there is no transfer of heat. 

The action is now in every respect the reverse of what it 
was before. The same work is now spent upon the engine 
as was formerly done by it. The same amount of heat is 
now given to the hot body A as was formerly taken from 
it. The same amount of heat is now taken from the cold 
body C as was formerly given to it, as will be seen by the 
following scheme: 


Carnot’s Cycle, Direct. 
Work done by the engine = e(r1 — 72) loger ; 


Heat taken from A = crloger ; 
Heat rejected to C= creloger. 


Carnot’s Cycle, Reversed. 
Work spent upon the engine= (71 — 72) loger ; 
Heat rejected to A =crloge r ; 
Heat taken from C — creloger. 


The reversal of the work has been accompanied by an exact 
reversal of each of the transfers of heat. 

43, An engine in which this is possible is called, from the 
thermodynamic point of view, a reversible en- 
gine. In other words, a reversible heat-engine 
is one which, if forced to trace out its indicator 
diagram reversed in direction, so that the work 
which would be done by the engine, when running direct, 
is actually spent upon it, will reject to the source of heat 
the same quantity of heat as, when running direct, it would 
take from the source, and will take from the receiver of 
heat the same quantity as, when running direct, it would 
reject to the receiver. By “the source of heat” is meant 
the hot body which acts as source, and by “the receiver” 
is meant the cold body which acts as receiver, when the 
engine is running direct. Carnot’s engine is one example 
of a reversible engine. The idea of thermodynamic reyer- 
sibility is highly important, for the reason that no heat- 
engine can be more efficient than a reversible engine, if 
both take in and reject heat at the same pair of tempera- 
tures. 

44, To prove this let it be supposed that we have two en- 

gines M and N, of which N is reversible in the 


Reversible 
engine. 


Reversibil- above sense, and that we have a hot body A 
4 the test capable of acting as a source of heat, and a cold 
da gg body C capable of acting as a receiver of heat. 
heat-en- The engine M is set to work as a heat-engine, 
gine. taking heat from A and rejecting heat to C. To 


prove that M cannot be more efficient than the 
reversible engine N, we shall assume that it is more efficient, 
and trace the consequences of that assumption. 

Let M, working direct, be coupled so as to work N re- 
versed ; if we suppose that the engines are without mechan- 
ical friction, and can be coupled up without loss of power, 
the work represented by the indicator diagram of M is spent 
on N, and N will therefore reject to Aan amount of heat 
which we will call QA and take from B an amount of heat 
which we will call QB. Now, since N is reversible, if it 
worked direct, taking Qa from A, it would do the same 
amount of work as, in the supposed circumstances, is spent 
upon it. Hence, if M is more efficient than N it is taking 


Carnot’s cycle, that is to say, if we force this | 


M is less than the heat given to A by N, while the heat 
given to B by M is less (to an equal extent) than the heat 
taken from B by N. The consequence is that the hot body 
Ais gaining heat on the whole, and the cold body B is losing 
an equal amount of heat; in other words, with the contin- 
ued action of the double system heat passes, in indefinitely 
large quantity, from a cold body to a hot body, by means of 
an agency which, it is to be observed, is purely self-acting, 
for if we suppose there is no mechanical friction the system 
requires no help from without. Now this result is, by the 
second law of thermodynamies (? 23), contrary to all expe- 
rience; and we are forced to conclude that the assumption 
that M is more efficient than the reversible engine N, 
when both take in and reject heat at the same two temper- 
atures, is false. Hence, with given temperatures of source 
and receiver of heat no engine is more efficient than a re- 
versible engine. 

Next, let M and N both be reversible and both work be- 
tween the same limits, but be different in any other res- 
pect. Then by the foregoing argument M cannot be more 
efficient than N, neither can N be more efficient than M, 
Hence all reversible heat-engines taking in and rejecting . 
heat at the same temperatures are equally efficient. 

45. These results imply that reversibility, in the thermo- 
dynamic sense, is the criterion of what may be called per- 
fection in a heat-engine. A reversible engine is perfect in 
the sense that it cannot be improved on as regards efficiency = 
no other engine, taking in and rejecting heat at the same 
temperatures, will convert into work a greater fraction of 
the heat which it takes in. Moreoyer, if this criterion be 
satisfied, it is as regards efficiency a matter of complete 
indifference what is the nature of the working substance, 
or what, in other respects, is the mode of the engine’s: 
action. 

46. Further, since all engines that are reversible are 
equally efficient, provided they work between 


the same temperatures, an expression for the er 
efficiency of one will apply equally to all. fact hott 
Now, the engine whose efficiency we have engine.. 


found in ? 41 isone example of a reversible en- 
gine. Hence its efficiency 


(71 —72)/n1 
is the efficiency of any reversible heat-engine whatsoever 
taking in heat at n and rejecting heat at ~. And as no en- 
gine can be more efficient than one that is reversible, this 
expression is the measure of perfect efficiency. We have thus 


/arrived at the immensely important conclusion that no 


heat-engine can convert into work a greater fraction of the 
heat which it receives than is expressed by the excess of 
the temperature of reception above that of rejection divided 
by the absolute temperature of reception. 

47. Briefly recapitulated the steps of the argument by 
which this result has been reached are as fol- 
lows. After stating the experimental laws to summary 
which gases conform, we examined the action of the argu- 
of a heat-engine in which the working sub- ment. 
stance took in heat when at the temperature of 
the source and rejected heat when at the temperature of 
the receiver, the change of temperature from one to the 
other of these limits being accomplished by adiabatic ex- 
pansion and adiabatic compression. Taking a special case 
in which this engine had for its working substance a perfect 
gas, we found that its efficiency was (71 — 72) /n (7 41). We 
also observed that it was, in the thermodynamie sense, a. 
reversible engine (743). Then we found, by an application 
of the second law of thermodynamics, that no heat-engine 
can have a higher efficiency than a reversible engine, when 
taking in and giving out heat at the same two tempera 
m and 72; this was shown by the fact that a 
assumption leads to a violation of the second law (? 44). 
Hence, we concluded that all reversible heat-engines receiy- 
ing and rejecting heat at the same temperatures 7 and r2 
respectively are equally efficient, and hence that the effi- 
ciency (m—re2)/n, already determined for one particular 
reversible engine, measures the efficiency of any reversible 
engine, and is a limit of efficiency which no engine what- 
ever can exceed. ? Sad 

48. The second law of thermodynamics, on which (along 
with the first law) this conclusion rests, has ~ «ae 
been given in’ many different forms. The g 
statement of it in 7 23 is that of Clausius, and 9 
is very similar to that of Sir W. Thomson. 4 
Rankine, to whom with Thomson and Clausius © 
is due the development of the theory of heat-e 
the point at which Carnot left it, has stated the se 
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a form which is neither easy to understand, nor obvious, as | any sensible extent in setting itself in motion. This ex- 


an experimental result, when understood. 
runs: 

“If the absolute temperature of any uniformly hot sub- 
stance be divided into any number of equal parts, the 
effects of those parts in causing work to be performed are 
equal.’”' 

To make this intelligible we may suppose that any quan- 
tity q of heat from a source at temperature 7 is taken by 
the first of a series of perfect heat-engines, and that this 
engine rejects heat at a temperature re less than 7, bya 
certain interval Ar, Let the heat so rejected by the first | 
engine form the heat supply of a second perfect engine 
working from rz to rs through an equal interval Ar; let the 
heat which it in turn rejects form the heat-supply of a third 
perfect engine workingagain through an equal interval from 
m3 tom; andsoon. The efficiencies of the several engines | 


are (by ? 46) os 


His statement 


, ete. The amounts of heat supplied to 


7 73 
them are q, qo : etc. Hence the amount of work done by 


each engine is the same, namely, qo, Thus Rankine’s state- | 
71 


ment is to be understood as meaning that each of the equal 
intervals into which any range of temperature may be 
divided is equally effective in allowing work to be produced 
from heat when heat is made to pass, doing work in the most 
efficient possible way, through all the intervals from the | 
top to the bottom of the range. 
49. A point of much theoretical interest may be noted in 
passing. In place of measuring temperature, | 


Thermody- as we have done, by the expansion of a perfect 
mamicab- gas, a scale of temperature might be formed 
cooled thus. Starting from any one temperature, let 
tempera- @ Series of intervals be taken such that a series 
ture, of reversible engines, each working with one 


of the intervals for its range, in the manner 
described in ? 48 (so that the heat rejected by the first 
forms the supply of the second, and so on), will each do the 
Same amount of work ; then call these intervals equal. This 
gives a scale of temperature (originally suggested by Sir W. 
Thomson) which is truly absolute in the sense of being 
independent of the properties of any substance; it coin- 
cides, as is evident from 748, with the scale we have been 
using, in which equal intervals of temperature are defined 
as those corresponding to equal amounts of expansion of | 
a perfect gas under constant pressure; and it coincides 
approximately with the scale of a mercury thermometer 
when that is graduated to read from the absolute zero by 
the addition of a suitable constant (7 29). 
50. The availability of heat for transformation into work 
depends essentially on the range of tempera- 


| 
| 


eons ture through which the heat is let down 
Den cf: from the hot source to the cold body into 
ciency, which heat is rejected ; it is only in virtue of a 


difference of temperature between bodies that 
conversion of any part of their heat into work becomes 
possible. If nm and rz are the highest and lowest tempera- 
tures of the range through which a heat-engine works, 
it is clear that the maximum of efficiency can be reached | 
only when the engine takes in all its heat at 7; and rejects | 
at r2 all that is rejected. With respect to every portion of 
heat taken in and rejected the greatest ideal efficiency is 


Temperature of reception — temperature of rejection 
-_ Temperature of reception. 


Any heat taken in at a temperature below 71 or rejected at | 
a temperature above 72 will have less availability for con-_ 
version into work than if taken in at 1 and rejected at 7, | 
and hence, with a given pair of limiting temperatures, it is | 


_ by the engine except at the top of the range, and no heat 
rejected except at the bottom of the range. Further, 
we have seen in ? 45, when the temperatures at which 
heat is received and rejected are assigned, an engine attains 
the maximum of efficiency if it be reversible. 
51. It is therefore important to inquire more particularly 
y' what kinds of action are reversible in the ther- 
‘ modynamic sense. A little consideration will 
show that a transfer of heat from the source or 
to the ‘receiver is reversible only when the 
working substance is at sensibly the same tem- 
e as the source or the receiver, as the case may be, 


nal displacement of some part of the containing en- 
e in such a manner that the expanding fluid does ex- 
work on the envelope, and does not waste energy to 


al of the Steam-Engine and other Prime Movers, ? 243. 


| ‘an expansion is reversible only when it occurs by the |. 


cludes what may be termed free expansion, such as that of 
the gas in Joule’s experiment, ? 33, and it excludes also 
what may be called imperfectly-resisted expansion, such as 
would occur if the fluid were allowed to expand into a 
closed chamber in which the pressure was less than that of 
the fluid, or if the piston in a cylinder rose so fast as to 
cause, through the inertia of the expanding fluid, local va- 
riations of pressure throughout the cylinder. 

To make a heat-engine, working within given limits of 
temperature, as efficient as possible we must therefore strive 
—(1) to take in no heat except at the highest temperature, 
and to reject no heat except at the lowest temperature ; (2) 
to secure that the working substance shall, when receiving 
heat, be at the temperature of the body from which the 
heat comes, and that it shall, when giving up heat, be at 
the temperature of the body to which heat is given up; (3) 
to avoid free or imperfectly-resisted expansion. If these 
conditions are fulfilled the engine is a perfect heat-engine. 

The first and second of these conditions are satisfied if 
in the action of the engine the working sub- 


stance changes its temperature from 7 to rz by bp elie 
adiabatic expansion, and from 72 to 7 by adia- working 
| batie compression, thereby being enabled to substance 
take in and reject heat at the ends of the range Changed by 
without taking in or rejecting any by the a 
way. This is the action in Carnot’s engine oy Eoupres: 
(¢ 40). sion, 

52. Butif we can cause the working substance 

| to deposit heat in some body within the engine 
while passing from n to 72, in such a manner patient 
that the transfer of heat from the substance to Ciple: 


this body is reversible (satisfying the second con- 
dition above), then when we wish the working substance to 
pass from rz to 71 we may reverse this transfer and so recover 
the heat that was deposited in this body. This alternate 
storing and restoring of heat may then take the place of 
adiabatic expansion and compression, in causing the tem- 
perature of the working substance to pass from 7 to r2 and 
from rz to 71 respectively. The alternate storing and re- 
storing is an action occurring wholly within the engine, 
and is therefore distinct from the taking in and rejecting 
of heat by the engine. 

53. In 1827 Robert Stirling designed an apparatus, called 
a regenerator, by which this process of alter- 


nate storing and restoring of heat could be Lien 
actually performed. For the present purpose 8 tor. 


it will suffice to describe the regenerator as a 
passage through which the working fluid can travel in 
either direction, whose walls have a very large capacity for 
heat, so that the amount alternately given to or taken from 
them by the working fluid causes no more than an insensi- 
ble rise or fall in their temperature. The temperature of 
the walls at one end of the passage is 1, and this tapers 
continuously down to, 72 at the otherend. When the work- 
ing fluid at temperature enters the hot end and passes 
through, it comes out at the cold end at temperature rt», 
having stored in the walls of the regenerator an amount 
of heat which it will pick up again when passed through 
in the opposite direction. During the return journey its 
temperature rises from rz to 7. The process is strictly 
reversible, or rather would be so if the regenerator had an 
unlimited capacity for heat, if no conduction of heat took 
place along its walls from the hot to the cold end, and if no 
loss took place by conduction or radiation from its external 
surface. 

54, Using air as the working substance, and employing 
his regenerator, Stirling made an engine (to 


be described later) which, allowing for practi- ive a 
cal imperfections, is the earliest example of a“ engine. 


truly reversible engine. The cycle of opera- 


_ essential to maximum efficiency that no heat be taken in) tions in Stirling’s engine is substantially this: 


(1) Air (which has been heated to 7 by passing through 
the regenerator) is allowed to expand isothermally through 
a ratio r, taking in heat from a furnace and raising a pis- 
ton. Heat taken in (per tb of air) = cr, log er. 

(2) The air is caused to pass through the regenerator from 
the hot to the cold end, depositing heat and having its tem- 
perature lowered to 72, without change of volume. Heat 
stored in regenerator = Kp(1—r2). The pressure of course 
falls. 

(3) The air is then compressed isothermally to its origi- 
nal volume at rz in contact with a refrigerator (or receiver 
of heat). Heat rejected = cre log er. p 

(4) The air is again passed through the regenerator from 
the cold to the hot end, taking up heat and having its tem- 
perature raised to 7. Heat restored by the regenerator 
=K,(n—7). ; ye 

' — criloger—eriloger _1—r 
Efficiency = Sra: peplegal oe mage 
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The indicator diagram of the action is shown in Fig. 13, 
and a diagram of the engine is given ‘n chap. XIV. 
Stirling’s engine is important, notas a 
present-day heat-engine (though it has | 
recently been revived in small forms 
after a long interval of disuse), but 
because it is typical of the only fhode, 
other than Carnot’s plan of adiabatic 
expansion and compression, by which 
the action of a heat-engine can be 
made reversible. Valuable as the re- 
generator has proved in metallurgy 
and other industrial processes, its ac- 
tual application to heat-eugines has 
hitherto been very limited. Another 
way of using it in air-engines was 
designed by John Ericsson, and at- 
tempts have been made by C. W. Sie- | att 
mens and F, Jenkin to apply it to ling) Regenerator (Stir- 
steam-engines and to gas-engines. 6 
But almost all actual engines, in so far as they can be said 
to approach the condition of reversibility, do so, not by the 
use of the regenerative principle, but by more or less nearly 
adiabatic expansion and compression after the manner of 
Carnot’s ideal engine. 


2) 


Fic, 13.— Air-engine 


III. PROPERTIES OF STEAM AND THEORY OF THE 
STEAM-ENGINE, 


55. We have now to consider the action of heat-engines 
in which the working substance is water and 


Formation water-vapor or steam. The properties of steam 

of steam mri (oer otf forri A 
are most conveniently stated by referring in 

under con- : 

stant pres- the first instance to what happens when steam 

sure. is formed under constant pressure. This is sub- 


stantially the process which occurs in the boiler 
of a steam-engine when the engine is at work, To fix the 
ideas we may suppose that the vessel in which steam is to 
be formed is a long upright cylinder fitted with a piston 
which may be loaded so that it exerts a constant pressure 
on the fluid below. Let there be, to begin with, at the foot 
of the cylinder a quantity of water (which for convenience 
of numerical statement we shall take as 1 tb), at any tem- 
perature to; and let the piston press on the surface of the 
water with a force of P th per square foot. Let heat now 
be applied to the bottom of the cylinder. As it enters the 
water it will produce the following effects in three stages: 

(1) The temperature of the water rises until a certain 
temperature ¢ is reached, at which steam begins to be formed. 
The value of ¢ depends on the particular pressure P which 
the piston exerts. Until the temperature ¢ is reached there 
is nothing but water below the piston. 

(2) Steam is formed, more heat being taken in. The pis- 
ton (which is supposed to exert a constant pressure) rises, 
No further increase of temperature occurs during this stage, 
which continues until all the water is converted into steam. 
During this stage the steam which is formed is said to be 
saturated. The volume which the piston incloses at the end 
of this stage,—the volume, namely, of 1 tb of saturated steam 
at pressure P (and temperature t),—will be denoted by V 
in cubic feet. 

(3) If after all the water is converted into steam more 
heat be allowed to enter, the volume will increase and the 
Lor Pantin will rise. The steam is then said to be super- 

eated, 

56. The difference between saturated and superheated 
steam may be expressed by saying that if water 


Peat seoy (at the temperature of the steam) be mixed with 
pretelte steam some of the water will be evaporated if the 
steam. steam is superheated, but none if the steam is 


saturated. Any vapor in contact with its liquid 
and in thermal equilibrium is necessarily saturated. When 
saturated its properties differ considerably, as a rule, from 
those of a perfect gas, but when superheated they approach 
those of a perfect gas more and more closely the farther the 
process of superheating is carried, that is to say, the more 
the temperature is raised above t, the temperature of satu- 
ration corresponding to the given pressure P. 
57. The temperature t at which steam is formed depends 
Relation of 0" the value of P. Their relation was deter- 
mined with great care by Regnault, in a series 


pressure r ‘ ; 
and tem- of classical experiments on which our knowl- 
perature in edge of the properties of steam chiefly depends. 
apes piate The pressure of saturated steam rises with the 


temperature at a rate which increases rapidly 
in the upper regions of the scale. This will be apparent 
from the first and second columns of Table IL, given 


1 Mem. Inst. France, 1847, vol. xxi. An account of Regnault’s 
methods of experiment and a statement of his results expressed 
in British measures will be found in Dixon’s Treatise on Heat. 
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[PROPERTIES 


| below, which is compiled from Rankine’s reduction of 
| Regnault’s results. The first column gives the temperature 
}on the Fahr. scale; the second gives the corresponding 
| pressure in pounds per square inch. Rankine has also ex- 
pressed the relation of temperature and pressure in satu- 
| rated steam by the following formula (which is applicable 
with other constants to other vapors?) : 


2732 39694: 
log p= 6.1007 — 22 __ S969 


verte? 

| where p is the pressure in pounds per square inch, and r is 
| the absolute temperature in Fahr. degrees, For most pur- 
| poses, however, it is more convenient to find the pressure 
| corresponding to a given temperature, or the temperature 
| corresponding to a given pressure, from the table by inter- 
| polation. 

58. The same table shows the volume V, in cubie feet, 


occupied by 1 th of saturated steam at each pres- : 
Relation 


sure. This is a quantity the direct experimen- 

= : ret iphas . of pres- 
tal measurement of which is of very great dif- gute and 
ficulty. It may, however, be calculated, from yolume. 


a knowledge of other properties of steam, by a 

process which will be described later (775). The values of 
V given in the table were determined by Rankine by means 
of this process; they agree fairly well with such direct ob- 
servations of the density of steam as have been hitherto 
made.’ The relation of P to V may be approximately ex- 
pressed by the formula‘ 


PV18 = constant = 68500 ( nearly), 
when P is stated in tb per sq. ft. and V in cub, ft. per tb. 


TABLE II.—Properties of Saturated Steam. 


Heat of Formation. 


pee Pressure. sey of 
Degrees F. Ib persq.in.) Cub. Ft. |Therm. Units|Therm. Uni 
32 0.085 3390 091.8 
41 0.122 2406 1094.5 
50 0.173 1732 1097.3 
59 0.241 1264 1100.0 
68 0.333 935 1102.8 
77 0.452 699 1105.5 
86 0.607 529 1108.2 
95 0.806 405 1111.0 
104 1.06 313 1113.7 
113 1.38 244 1116.5 
122 1.78 192 1119.2 
131 2.27 152.4 1121.9 
140 2.88 122.0 1124.7 
149 3.62 98.45 1127.4 
158 4.51 80.02 1130.2 
167 5 58 65.47 1132.9 
176 6.87 53.92 1135.6 
185 8.38 44,70 1138.4 
194 10.16 37.26 1141.1 . 
203 12.26 31.26 1143.9 
212 14.70 26.36 1146.6 
221 17.53 22.34 1149.3 
230 20.80 19.03 1152.1 
239 24.54 16.28 1154.8 
248 28.83 14.00 1157.6 
257 33.71 12.09 1160.3 
266 39.25 10.48 1163.1 
275 45.49 9,124 1165.8 
284 52.52 7.973 1168.6 
293 60.40 6.992 1171.3 
302 69.21 6.153 1174.1 
311 79.03 5.433 1176.8 
320 89.86 4,816 1179.5 
329 101.9 4,280 1182.2 
338 115.1 3.814 1185.0 
347 1298 3.410 1187.7 
356 145.8 3.057 1190.4 
365 163.3 2.748 1193.2 
374 182.4 2.476 1195.9 
383 | 203.3 2.236 1198.6 
392 225.9 2.025 1201.4 
2 Phil. Dec., 1854, or Manual 


mtb 
3 See Fair! pig tig ew: ae ie _ 7 
Temperatures,’ ; ns., Vol. el. . 

4 his is Rankine’s formula, Zeuner gives PY1-006 = 


OF STEAM. | 


59. We have next to consider the supply of heat. 


Supply its initial value ¢, tot, the temperature at which | 
of heat steam begins to form under the given pressure, 
in forma- heat is required only to warm the water. Since 
~ ghd the specific heat of water is nearly constant, 
peetior the amount of heat taken in during the first | 
constant Stage is approximately t — t thermal units or | 
pressure. J (t — t&) foot-pounds, J being Joule’s equiva- 


lent (7 23), and this expression for it will gen- 
erally serve with suflicient accuracy in practical caleula- 
tions. More exactly, however, the heat taken in is some- 
what greater than this, for Regnault’s experiments show 
that the specific heat of water increases slightly as the tem- 
perature rises. In stating the amount of heat required for 
this first stage, f must be taken as a known temperature ; | 
for convenience in numerical statement the temperature 
32° F. is usually chosen as an arbitrary starting-point from | 
which the reception of heat is to be reckoned. We shall 
employ the symbol h to designate the heat required to raise 
1% of water from 32° F. to the temperature ¢ at which 
steam begins to form. The value of h in thermal units is 
given, approximately, by the equation 


h=t— 32. 


More exact values, which take account of the variation in 
the specific heat of water, will be found in the last column 
of Table II. During the first stage, sensibly all the heat 
supplied goes to increase the stock of internal energy which 
the fluid possesses, the amount of external work which is 
done by the expansion of the fluid being negligible. 
60. The heat taken in during the second stage is what is 
called the latent heat of steam, and is denoted 
— by L. Of it a part is spent in doing external 
work,—namely, P multiplied by the excess of 
the volume of the steam over the volume of the water,—and 
the remainder is the difference of internal energy between 
1 t of steam at ¢ and 1 fb of water at #. The volume of 1 tb 
of water, at such temperatures as are usual in steam-engines, 
is nearly 0.017 cubic feet. We may therefore write the ex- 
ternal work (in foot-pounds) done during the production 
of 1 t of steam under constant pressure P,— 


External work = P(V —- 0.017). 


61. Adding together the heat taken in during the first 

and second stages we have a quantity desig- 

Total heat nated by H and called the total heat of 1 tb of 
steam. saturated steam : 


1 H=hA+L. 


Regnault’s values of H are very accurately expressed (in 
thermal units) by the formula 


H = 1082 + 0.305 ¢. 


_ They are given in the fourth column of Table II. A 
similar formula gives approximate values of L, exact enough 
for use in practieal calculations,— 


L= 1114 — 0.71%. 


The total heat of formation of 1 th of steam, when formed 
under constant pressure from water at any temperature to, 
is of course H — ho, where ho corresponds to to. 
_ 62. Of the whole latent heat of steam, L, the part P( V — 
a 0.017) is, as has been said above, spent in doing 
Internal = external work. The remainder (in foot- 
pounds)— 


: JL — P(V — 0.017)— 
is the change of internal energy which the substance un- 
er during evaporation. This quantity, for which it is 


‘ 


STEAM-ENGINE. 


During | 
the first stage, until the temperature rises from 


convenient to have a separate symbol, will be denoted by p 
itehateoal units, or Jp in foot-pounds. In dealing with 
the heat required to produce steam we adopted the state of 
at 32° F, as an arbitrary starting-point from which 
teen the reception of heat. In the same way it is 
convenient to use this arbitrary starting-point in reckoning 
what may be called the internal energy of the substance, 
which is the excess of the heat taken in over the external 
work done by the substance during its reception of heat. 
‘Thus the internal energy I of 1 t of saturated steam at 

ssure P is equal to the total heat H, less that part of the 
heat which is spent in doing external work, or (in 


yands) 
JI = JH — P(V — 0.017), 
I=L+h— P(V — 0.017)/I =h +p. 


tion of internal energy is useful in calculating the 
cen in or rejected by steam during any stage of its 
or compression in an engine. When a working 
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substance passes from one condition to another, its gain or 
loss of heat is determined by the equation 
Heat taken in = increase of internal energy 
-+- external work. 

Any of the terms of this equation may be negative; the 
last term is negative when work is done, not by, but upon 
the substance. 

63. The same equation gives the means of finding the 
amount of heat required to form steam under 


any assigned conditions in place of the con- Heat of 
dition assumed at the beginning of this chap- formation 
ter, where the formation of steam under con- speagyoin 
stant pressure was considered. Whatever be tions. 


the condition as to pressure under which the 
process of formation is carried on, the total heat required 
is the sum of the internal energy of the steam when formed 
and the work done by the substance during the process. 
Thus in general 

Heat of formation = I+ J~— "/ Pay, 


the limits of integration being the final volume of the 
steam and the original volume of the water. When steam 
is formed in a closed vessel of constant volume no external 
work is done; the heat of formation is then equal to the 
internal energy, and is less than the total heat of formation 
(H) of steam, when formed at a constant pressure equal to 
the pressure reached in the vessel, by the quantity P(V — 
0.017). 

64. In calculations which relate to the action of steam 
in engines we have generally to deal, not with 
dry saturated steam, but with wet steam, or 
steam which either carries in suspension, or is 
otherwise mixed with, a greater or less proportion of water. 
In every such mixture the steam and water have the same 
temperature, and the steam is saturated. The dryness of 
wet steam is measured by the proportion q of dry steam in 
each pound of the mixed substance. When that is known 
it is easy to determine the other physical constants: thus: 

Latent heat of 1 tb of wet steam = qL; 

Total heat of 1 t of wet steam =h-+ ql; 

Volume of 1 tb of wet steam = qV + (1—q)0.017. 
= qV very nearly, 

unless the steam is so wet as to consist mainly of water; 

Internal energy of 1 tb of wet steam = h +- gp. 


65. Steam is superheated when its temperature is raised, 
in any manner, above the temperature corre- 


Wet 
steam. 


sponding to saturation at the actual pressure. caeee 
When much superheated, steam behaves like steam, 


a perfect gas, and may be called ‘“‘steam gas.” 
It then follows the equation 
PV 85.57, 

and the specific heat at constant pressure, K,, is 371 foot- 
pounds or 0.48 thermal unit. At very low temperatures 
steam approximates closely to the condition of a perfect gas 
when very slightly superheated, and even when saturated ; 
at high temperatures a much greater amount of superheat- 
ing is necessary to bring about an approach to the perfectly 
gaseous state. ‘The total heat required for the production 
of superheated steam under any constant pressure, when 
the superheating is sufficient to bring the steam to the state 
of steam gas, may therefore be reckoned by taking the total 
heat of saturated steam at a low temperature and adding to 
it the product of Ky» into the excess of temperature above 
that. Thus Rankine, treating saturated steam at 32° F. as 
a gas, gives the formula 

H’ = 1092 + 0.48 (t’ — 32) 
to express the heat of formation (under any constant pres- 
sure) of superheated steam, at any temperature ¢’ which is 
so much above the temperature of saturation corresponding 
to the actual pressure that the steam may be treated as a - 
perfect gas. Calculated from its chemical composition, the 
density of steam gas should be 0.622 times that of air at the 
same pressure and temperature. The value of y or Kp/K» 
for steam gas is 1.3. These formulas, dealing as they do 
with steam which is so highly superheated as to be per- 
fectly gaseous, fail to apply to high-pressure steam that is 
heated but little above its temperature of saturation. The 
relation of pressure to volume and temperature in the re- 
gion which lies between the saturated and the perfectly 
gaseous states has been experimented on by Hirn. For- 
mulas which are applicable with more or less accuracy to 
steam in either the saturated or superheated condition have 


been devised by Hirn, Zeuner,? Ritter,’ and others. 


1 Théorie Mécanique de la Chaleur. — 

2 Zischr. d. Vereins deutscher Ingenieure, vol. xi. 

3% Wied. Ann., 1878, For a discussion of several of these formulas, 
see he paper ty Dyer, Trans. Inst. of Engineers and Shipbuilders 
in md, iF 


>. 
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66. The expansion of volume which occurs during the | 


conversion of water into steam under constant 
Isothermal pressure—the second stage of the process de- | 
expansion <,. Got Re ea ar ge ae 4 =| 
ofsteam, Scribed in 7 55—is isothermal. From what has | 

been already said it is obvious that steam, or | 
any other saturated vapor, can be expanded or compressed | 
isothermally only when wet, and that evaporation (in the | 
one case) or condensation (in the other) must accompany | 
the process. Isothermal lines for a working substance | 
which consists of a liquid and its vapor are straight lines 
of uniform pressure. 

67. The form of adiabatic lines for substances of the same 
class depends not only on the particular fluid, 
but also on the proportion of liquid to vapor in 
the mixture. In the case of steam, it has been 
shown by Rankine and Clausius that if steam 
initially dry be allowed to expand adiabatically it becomes 
wet, and if initially wet (unless very wet’) it becomes 
wetter. A part of the steam is condensed by the process 
of adiabatic expansion, at first in the form of minute par- 
ticles suspended throughout the mass. The temperature 
and pressure fall; and, as that part of the substance which 
remains uncondensed is saturated, the relation of pressure 
to temperature throughout the expansion is that which 
holds for saturated steam. The following formula, proved 
by Rankine? and Clausius® (see ? 75), serves to calculate 
the extent to which condensation takes place during adia- 
batic expansion, and so allows the relation of pressure to 
volume to be determined, 

Before expansion, let the initial dryness of the steam be 
qi and its absolute temperature 71. Then, if it expand adia- 
batically until its temperature falls to r, its dryness after 


expansion is 
Seip ges In ao ov 
q= ( loge = ) . 


Tl 

Ty and L are the latent heats (in thermal units) of 1 tb of 
steam before and after expansion respectively. When the 
steam is dry to begin with, qi=1. 

This formula is easily applied to the construction of the 
adiabatic curve whensthe initial pressure and the pressure 
after expansion are given, the corresponding values 7 and 
L being found from the table. It is less convenient if the 
data are the initial pressure and the initial and final vol- 
umes, or the initial pressure and the ratio of expansion r. 
An approximate formula more appropriate in that case is 


Adiabatic 
expansion 
of steam. 


Pv" = constant, or P/Pi = (v/v1)" =r". 


Here v and v denote the volume of 1 tb of the mixture of 
steam and water before and after expansion respectively, 
and are to be distinguished from V and Vi, which we have 
already used to denote the volume of 1 tb of dry saturated 
steam at pressures P and Pi. The index n hasa value which 
depends on the degree of initial dryness qi. 

According to Zeuner,* n = 1.035 +- 0.1m, so that for 


ga=1 0.95 0.9 0.85 0.8 0.75 0.7 
=1,135 1.130 1.125 1.120 1.115 1110 1.105, 


Rankine gave for this index the value 19, which is too small 
if the steam be initially dry. He determined it by ex- 
amining the expansion curves of indicator diagrams taken 
from working steam-engines; but, as we shall see later, the 
expansion of steam in an actual engine is by no means adia- 
batic, on account of the transfer of heat which goes on be- 
tween the working fluid and the metal of the cylinder and 
piston. When it is desired to draw an adiabatic curve for 
steam, that value of m must be chosen which refers to the 

degree of dryness at the beginning of the expansion. 
68. We are now in a position to study the action of a heat- 
engine employing steam as the working sub- 


ppl stance. To simplify the first consideration as 
re Yor far as possible, let it be supposed that we have, 
working as before, a long cylinder composed of non- 
substance. conducting material except at the base, and 


fitted with a non-conducting piston; also a 
source of heat A at some temperature 7; a receiver of heat 
’ or, as We may now call it, a condenser C, at a lower tem- 


1 Prof. Cotterill, in his Treatise on the Steam-Engine, 379, has cal- 
culated (using the equation which follows in the text) that, when 
a mixture of steam and water expands adiabatically, steam con- 
denses if the proportion of steam be, roughly, over 50 per cent., 
but water is evaporated if the proportion of steam be less than 
about 50 per cent. The exact proportion depends on the initial 
pressure. : 

8 Steam- Engine, ? 281. . 

2 Mechanical Theory of Heat (tr. by W. R. Browne), chap. vi. 2 12. 

4 Grundziige der Mech. Wéarmetheorie, p. 342. See also Grashof, 
Resultate aus der Mech. Wrmetheorie, 237. Inthe adiabatic compres- 
sion of wet steam n= 1.034 + 0.11g, where q; is the dryness at the 
beginning of compression. 
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perature r2; and a non-conducting cover B (as in 7 40). 
Then we can perform Carnot’s cycle of operations as fol- 
lows. ‘To fix the ideas, suppose that there is 1 t) of water 
in the cylinder to begin with, at the temperature 7: 

(1) Apply A, and allow the piston to rise. The water 
will take in heat and be converted into steam, expanding 


ISOTHERMAL 


Fic, 14.—Carnot's Cycle with water and steam for 
working substance. 


isothermally at constant pressure Pi. This part of the 
operation is shown by the line ab in Fig. 14. 

(2) Remove A and apply B. Allow the expansion to con- 
tinue adiabatically (bc), with falling pressure, until the 
temperature falls to 72. The pressure will then be Pa, cor- 
responding (in Table II.) to 7». 

(3) Remove B, apply C, and compress. Steam is con- 
densed by rejecting heat to C. The action is isothermal, 
and the pressure remains Pz. Let this be continued until 
a certain point d is reached, after which adiabatic compres- 
sion will complete the cycle. 

(4) Remove C and apply B. Continue the compression, 
which is now adiabatic. If the point d has been rightly 
chosen, this will complete the cycle by restoring the work- 
ing fluid to the state of water at temperature r1. 

The indicator diagram for the cycle is given in Fig. 14, 
as calculated by the help of the equations in ? 67 and of 
Table IL. for a particular example, in which pi = 90 tbh per 
square inch (71781), and the expansion is continued down 
to the pressure of the atmosphere, 14.7 tb per square inch 
(r2== 673). Since the process is reversible, and since 
heat is taken in only atm and rejected only at 7, the effi- 
ciency is (r1—72)/r2. The heat taken in per bb of the fluid 
is Li, and the work done is Li(r1—72)/n, a result which 
may be used to check the calculation of the diagram. 

69. If the action here described could be realized in prac- 
tice, we should have a thermodynamically per- 


fect steam-engine using saturated steam. The paola tA 
fraction of the heat supplied to it which such a ee 
an engine would convert into work would de- engine. 
pend simply on the temperature, and therefore 

on the pressure at which the steam was pro- Limits of 
duced and condensed. The temperature of cone 


condensation is limited by the consideration 
that there must be an abundant supply of some substance 
to absorb the rejected heat; water is actually used for this 
purpose, so that v2 has for its lower limit the temperature 
of the available water-supply. 

To the higher temperature 7 and pressure Pi no limit 
can beset except such as is brought about in practice by the 
mechanical difficulties, with regard to strength and to lubri- 
cation, which attend the use of high-pressure steam. By a 
very special construction of engine and boiler Mr. Perkins 
has been able to use steam with a pressure as high as 500 tb 
per square inch; with engines of the usual construction the 
value ranges from 190 tb downwards. 

If the temperature of condensation be taken as 60° F., as 
a lower limit, the efficiency of a perfect steam-engine, using 
saturated steam, would depend on the value of Pi, the abso- 
lute pressure of production of the steam, as follows : 


For perfect steam-engine, with condensation at 60° F., 
P; in th per square inch being 40 80 120 160 200 
Highest ideal efficiency 


But it must not be supposed that these values of’ 
ciency are actually attained, or are even attainable. 
causes conspire to prevent steam-engines from being th 
dynamically perfect, and some of the causes of imp 
cannot be removed. These numbers will serve, 
as a standard of comparison in judging of the pe’ 
of actual engines, and as setting forth the adv 
pressure steam from the thermodynamic point 


fection 


oa 
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70. Asa contrast to the ideally perfect steam-engine of 
2 68 we may next consider a cyclic action such 
Efficiency of as occurred in the early engines of Newcomen 


ee team or Leupold, when steam was used non-expan- 
non-expan- sively,—or rather, such an action as would 
sively. have occurred in engines of this type had the 


cylinder been a perfect non-conductor of heat. 
Let the cycle of operations be this: 

(1) Apply A and evaporate the water as before at Pi. 
Heat taken in = Li. 

(2) Remove A and apply C. This at 
once condenses a part of the steam, and 
reduces the pressure to Ps. 

(3) Compress at Ps, in contact with C, 
till condensation is complete, and water 
at re is left. 

(4) Remove B and apply A. This f 
heats the water again to 1 and completes 
the cycle. Heat taken in = hi-ho. 

The indicator diagram for this series 
of operations is shown in Fig. 15. 

_Here the action is not reversible. 
ciency, we have 
Work done __ (Pi—Ps2)(Vi—0.017) 
Heattakenin™ J(Lithi—hz) 


The values of this will be found to range from 0.067 to 0.072 
for the values of P; which are stated in 7 69, when the tem- 
perature of condensation is 60° F. 

71. In the ideal engine represented in Fig. 14 the func- 
etna with tions of boiler, cylinder, and condenser are 
separate combined in a single vessel; but after what has 
organs. been said in chap. II. it is searcely necessary to 
remark that, provided the working substance 
passes through the same cycle of operations, it is indifferent 
whether these are performed in several vessels or in one. 
To approach a little more closely the conditions that hold 
in practice, we may think of the engine which performs the 
eycle of 2 70 as consisting of a boiler A (Fig. 16) kept at 1, 
a non-conducting cylinder and piston B, asurface condenser 
C kept at 72, and a feed-pump D which restores the water of 
condensation to the boiler. Then for every pound of steam 
supplied and used non-expansively as in ? 70, we have work 
done on the piston =(P1—-P2) Vi; but an amount of work has 
to be expended in driving the feed-pump = (Pi—Pz2) 0.017. 

‘ 


ssormenmmas (7) Pr 


Fic. 15. 


To calculate the effi- 


5 


FiG. 16.—Organs of a Steam-Engine. 


- Deducting this, the net work done per Ib. of steam is the 
same as before, and the heat taken in is alsothesame. An 
indicator diagram taken from the cylinder would give the 
area efgh (Fig. 17), where oe= Pi, ef = Vi, oh=P2; an indi- 
eator diagram taken from the pump 
would give the negative area hjie, 
where ei is the volume of the feed- 
water, or 0.017 cub. ft. The differ- 
ence, namely, the shaded area, is the 
eram of the complete cycle gone 
rough by each pound of the work- 
x substance. Inexperimental ” 
sasurements of the work done in 
-engines, only the action which 
s within the cylinder is shown 
the indicator diagram. From this the work spent on 
ed-pump is to be subtracted in any accurate determi- 
on of the thermodynamic efficiency. If the feed-water 
any tem) ture ro other than that of the condenser as 
ed 5 bia ag is clear that the heat taken in is Hi—ho 
C 1h. 
We have now to enquire how nearly, with the engine 
. of Fig. 16 (that is to say, with an engine in 
early which the boiler and condenser are separate 
from the cylinder), we can approach the rever- 
ble? sible eycle of 7 68. The first stage of that 
cycle co nds to the admission of steam from 
ler into the cylinder. Then the point known as the 


Fie. 17. 
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point of cut-off is reached, at which admission ceases, and 
the steam already in the cylinder is allowed to expand, ex- 
erting a diminishing pressure on the piston. This is the 
second stage, or the stage of expansion. The process of ex- 
pansion may be carried on until the pressure falls to that 
of the condenser, in which case the expansion is said to be 
complete. At the end of the expansion release takes place, 
that is to say, communication is open with the condenser. 
Then the return stroke begins, and a period termed the 
exhaust occurs, that is to say, steam passes out of the cylin- 
der, into the condenser, where it is condensed at pressure 
Ps, which is felt as a back pressure opposing the return of the 
So far, all has been essentially reversible, and 
identical with the corresponding parts of Carnot’s cycle. 

But we cannot complete the cycle as Carnot’s cycle was 
completed. The existence of a separate condenser makes 
the fourth stage, that of adiabatic compression, impractica- 
ble, and the best we can do is to continue the exhaust until 
condensation is complete, and then return the condensed 
water to the boiler by means of the feed-pump. 

It is true that we may, and in actual practice do, stop the 
exhaust before the return stroke is complete, and compress 
that portion of the steam which remains below the piston, 
but this does not materially affect the thermodynamic effi- 
ciency; it is done partly for mechanical reasons, and partly 
to avoid loss of power through clearance (see chap. IV.). 
In the present instance it is supposed that there is no 
clearance, in which case this compression is out of the ques- 
tion. The indicator diagram given by a cylinder in which 
steam goes through the action described above is shown to 
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Fic. 18.—Ideal Indicator Diagram for Steam used expensively. 


scale in Fig. 18 for a particular example, in which it is sup- 
posed that 1 cubie foot of dry saturated steam is admitted 
at an absolute pressure of 90 lbs. per square inch, and is 
expanded twelve times, or down to a pressure of 5.4 Ib. per 
square inch, at which pressure it is discharged to the con- 
denser. As we have assumed the cylinder to be non-con- 
ducting, and the steam to be initially dry, the expansion 
follows the law PV!%5—constant. The advantage of ex- 
pansion is obvious, that part of the diagram which lies 
under the eurve being so much clear gain, 

73. To calculate the efficiency, we have 


Efficiency 

ies of engine 

Work done per lb. during admission=Pi V1; working ex- 
Work done per lb. during expansion to volume pansiyely. 


rv =P Pe (by 2 36),=(P1Vi—Par Vi)/0.135 ; 


Work spent during return stroke—P2rVi; 
Work spent on the feed-pump = (Pi—P2)0.017 ; 
Heat taken in = Hi—h. ; 


74, These expressions refer to complete expansion. When 
the expansion is incomplete, as it generally is, 
the expression given above for the work done Incomplete 
during expansion still applies if we take P2 to expansion. 


be the pressure at the end of expansion, while 


the work spent on the steam during the back-stroke is 
P)rVi and that spent on the feed-pump is (Pi—P»)0.017, Ps 
being the back pressure. Incomplete expansion is illustrated 
by the dotted line in Fig. 18. 

It is easy by the aid of 22 64 and 67 to extend these cal- 
culations to cases where the steam, instead of being initially 
dry, is supposed to have any assigned degree of wetness. 
The efficiency which is calculated in this way, which for 
the present purpose may be called the theoretical efficiency 
corresponding to the assumed conditions of working, is 
always much less than the ideal efficiency of a perfect 
engine, since the cycle we are now dealing with is not 


reversible. But even this theoretical efficiency short as it 


falls of the ideal of a perfect engine, is far greater than can 
be realized in practice when the same boiler and condenser 
temperatures are used, and the same ratio of expansion. 
The reasons for this will be briefly considered in the next 
chapter; at present the fact is mentioned to guard the 
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reader from supposing that the results which the above 
formulas give apply to actual engines. 

75, The results of 7 68 have been turned to account by 
Rankine and Clausius for the purpose of dedu- 
cing the density of steam from other properties 
which admit of more exact direct measure- 
ment. Let the perfect steam-engine there de- 
scribed work through a very small interval of 
temperature 4r between two temperatures + and r—Ar., 
The efliciency is Az/r, and the work done (in foot-lbs.) is 
JLAr/r. The indicator diagram is now reduced to a long 
narrow strip, whose length is V-0.017 and its breadth AP, 
the difference in pressure between steam at temperatures r 


Caleulation 
of density of 
saturate 
steam. 


and 1—Ar, Hence the work done is also AP( V—0.017), 
and therefore 

< hat) PAT 

V— 0.017 Parra AP . 


A ; eet Oe a : 
Here > or (in the limit) 5p» is the rate of increase of tem- | 


perature with increase of pressure in saturated steam at the 
particular temperature r, It may be found roughly from 
Table IL., p. 484, or more exactly by differentiating the 
equation given in #57. L is also known, and hence the 
value of V gorresponding to any assigned temperature may 
be calculated with a degree of accuracy which it would be 
difficult to reach in direct experiment. The volumes given 
in the Table are determined in this way. 


IV. AcruAL BEHAVIOR OF STEAM IN THE CYLINDER. 


76. In Fig. 18 we have what might be called a first ap- 
proximation to the theoretical indicator dia- 


“a ee gram of a steam-engine. In the action then 
“rons described it was assumed: (1) that the steam 


supplied was dry and saturated, and had during 
admission the full (uniform) pressure of the boiler Pi; (2) 
that there was no transfer of heat to or from the steam ex- 


onder 
Absolute Vacuum 


Fic. 19.—Actual Indicator Diagram from a Condensing 
Steam-Engine. 


cept in the boiler and in the condenser; (3) that after more 
or less complete expansion all the steam was discharged by 
the return stroke of the piston, during which the back 
pressure was the (uniform) pressure in the condenser P2; 
(4) that the whole volume of the cylinder was swept through 
by the piston. It remains to be seen how far these assump- 
tions are untrue in practice, and how far the efficiency is 
affected in consequence. 

The actual conditions of working differ from these in the 
following main respects, some of which are illustrated by 
the practical indicator diagram of Fig. 19, which is taken 
from an actual engine. 

77. Owing to the resistance of the ports and passages, and 
to the inertia of the steam, the pressure within 
the cylinder is less than Py during admis- 
sion, and greater than P2 during exhaust. 

Moreover Pi and Pz are themselves not absolutely uniform, 
and P» is greater than the pressure of steam at the tempera- 
ture of the condenser, on account of the presence of air in 
the condenser. : 

During admission the pressure of steam in the cylinder 
is less than the boiler pressure by an amount which in- 
creases as the piston advances, on account of the increased 
velocity of the piston's motion and the consequent increased 
demand for steam. When the ports and passages offer much 
resistance the steam is expressively said to be throttled or 


Wire- 
drawing. 


1 The result of 775 may be applied as follows to give the formula 
of ¢ 67 for the adiabatic expansion of wet steam. For brevity we 
may write V—0.017—u. In adiabatic expansion the work done is 
equal to the loss of internal energy, or 

Pd(qu) =—JdI =—Jd(h+qp). 
= ker =dr,and p= L—Pu/J, this may be written Jdr + Jd(qL)— 
quar =, 


By 2 75, udp — 22 ar; hence 1+ mn (quj— 2% =0; 
and by integration, 


loger + qL/r = constant —1lo ‘ 
which is the equation of 2 67. ena 
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“wire-drawn.” Wire-drawing of steam is in fact a case of 
imperfectly-resisted expansion (751). The steam is dried 
by the process to a small extent, and if initially dry it be- 
comes superheated. In an indicator diagram wire-drawing 
causes the line of admission to lie below a line drawn at the 
boiler pressure and to slope downwards. In fairly good 
practical instances the mean absolute pressure during ad- 
mission is about nine-tenths of the pressure in the boiler, 

In the same way, during the exhaust the actual back 
pressure exceeds the pressure in the condenser (shown by a 
dotted line in Fig. 19) by an amount depending on the free- 
dom with which the steam makes its exit from the cylinder. 
In condensing engines with a good vacuum the actual back 
pressure is from 3 to 5 tb per square inch, and in non-con- 
densing engines it is 16 to 18 th in place of the mere 14.7 th 
which is the pressure of the atmosphere. The excess of back 
pressure may be greatly increased by the presence of water 
in the cylinder. The effects of wire-drawing do not stop 
here. The valves open and close more or less slowly; the 
points of cut-off and release are therefore not absolutely 
sharp, and the diagram has rounded corners at b and e in 
place of the sharp angles which mark those events in Fig. 
18. For this reason release is allowed in practice to occur a 
little before the end of the forward stroke, hence the toe 
of the diagram takes a form like that shown in Fig. 19. 
The sharpness of the cut-off, and to a less extent the sharp- 
ness of the release, depends greatly on the kind of valves 
and valve-gear used; valves of the Corliss type (to be 
described later), which are noted for the suddenness with 
which admission of steam is stopped, have the merit 
amongst others of producing a very sharply defined 
diagram. 

78. When the piston is at either end of its stroke there is 
a small space left between it and the cylinder a 
cover. This space, together with the volume 
of the passage or passages leading thence to the steam and 
exhaust valves, is called the clearance. It constitutes a 
volume through which the piston does not sweep, but 
which is nevertheless filled with steam when admission 
occurs, and the steam in the 
clearance forms a part of the 
whole steam which expands 
after the supply from the boiler 
is cut-off. If AC be the vol- 
ume swept through by the pis- 
ton up to release, OA the vol- 
ume of the clearance, and AB 
the volume swept through 

? during admission, the apparent 
ca ~ ratio of expansion is AC/AB, 
but the real ratio is (OA +- 

Fic. 20.—Effect of Clearance, AC)/OA-++ AB). 

Clearance must obviously be taken account of in any cal- 
culation of curves of expansion. It is conveniently allowed 
for in indicator diagrams by shifting the line of no volume 
back through a distance corresponding to the clearance 
(Fig. 20). In actual engines OA is from Jy to xy of the 
volume of the cylinder. 7 

79. Clearance affects the thermodynamic efficiency of the 
engine chiefly by altering the consumption of steam per 
stroke, and its influence depends materially on the compres- 
sion (72). If during the back stroke the process of exhaust 
is discontinued before the end, and the remain- Fevers 
ing steam is compressed, this cushion of steam slonand 
will finally fill the volume of the clearance; cushioning. 
and by a ‘proper selection of the point at which 
compression begins the pressure of the cushion may be 
made to rise just up to the pressure at which steam is ad- 
mitted when the valve opens. This may be called complete 
compression, and when it occurs the existence of clearance 
has no direct effect on the consumption of steam nor on the 
efficiéncy ; the whole fluid in the cylinder may then be 
thought of as consisting of two parts,—a permanent cushion 
which is alternately expanded and compressed without net 
gain or loss of work, and the working part proper, which 
on admission fills the volume AB (Fig. 20), and which enters 
and leaves the cylinder in each stroke. But if compression 
be incomplete or absent there is, on the opening of the ad- 
mission valve, an inrush of steam to fill up the clearance 
space. This increases the consumption to an extent which 
is only partly counterbalanced by the increased area of the 
diagram, and the result is that the efficiency is reduced. 
The action is, in fact, a case of unresisted expansion (751), 
and consequently tends, so far as its direct effects go, to 
make the engine less than ever reversible. It is to,b ‘ 
however, that by such unresisted expansion the e 
steam is dried to some extent, and this helps in a x 
to counteract the cause of loss which will be described below. 
Compression has the mechanical advantage that it obviates 
the shock which the admission of steam would otherwise 
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cause, and that by giving the piston work to do while its 
velocity is being rapidly reduced it reduces those stresses 
in the mechanism wiich are due to the inertia of the recip- 
rocating parts. 

80. The third and generally by far the most important 
element of difference between the action of a 


eine real engine and that of our hypothetical engine 
walls. is that alluded to at the end of chap. L., the dif- 


ference which proceeds from the fact that the 
eylinder and piston are not non-conductors. As the steam 
fluctuates in temperature there is a complex give-and-take 
of heat between it and the metal it touches, and the effects 
of this, though not very conspicuous on the indicator dia- 
gram, have an enormous influence in reducing the efficiency 
by increasing the consumption of steam. Attention was 
drawn to this action by Mr. D. K. Clark as early as 1855 
(Railway Machinery, or art. STEAM-ENGINE, Ency. Brit., 8th 
edition!), and the results of his experiments on locomotives 
were confirmed some years later by Mr. Benj. F. Isherwood’s 
trials of the engines of the United States steamer ‘ Mich- 
igan.” Rankine in his classical work on the steam-engine 
notices the subject only very briefly, and takes no account 
of the action of the cylinder walls in his calculations. Its 
importance has now been established beyond dispute, notably 
by the experiments of Messrs. Charles H. Loring and Emery 
on the engines of certain revenue steamers of the United 
States,? and by a protracted series of investigations carried 
out by M. Hallauer and other Alsatian engineers under the 
direction of Hirn,* whose name should be specially associ- 
ated with the rational analysis of engine tests. In the next 
chapter some account will be given of how steam-engines 
are experimentally examined and how (following Hirn) we 
may deduce the exchanges of heat which occur between the 
steam and the cylinder throughout the stroke. The follow- 
ing is, in general terms, what experiments with actual en- 
gines show to take place. 

81. When steam is admitted at the beginning of the stroke, 
Initial con- i¢ finds the metallic surfaces of the cylinder and 
densation, Piston chilled by having been in contact with 

low-pressure steam during the exhaust of the 
previous stroke. A portion of it is therefore liquefied, and, 
as the piston advances, more and more of the chilled cylin- 
der surface is exposed and more and more of the hot steam 
is condensed. At the end of the admission, when commu- 
nication with the boiler is cut off, the cylinder consequently 
contains a film of water spread over the exposed surface, in 
addition to saturated steam. The boiler has therefore been 
drawn upon for asupply greater than that corresponding to 
the volume of steam in the admission space. The importance 
of this will be obvious from the fact, demonstrated by ex- 
periment, that the steam which is thus condensed during 
admission frequently amounts to 30 and even 50 per cent. 
of the whole quantity that comes over from the boiler. 
82. Then, as expansion begins, more cold metal is un- 
covered, and some of the remaining steam is 
; Pe condensed upon it. But the pressure of the 
=e steam now falls, and the layer of water which 
has been previously deposited begins to be re-evaporated as 
soon as the temperature of the expanding steam falls below 
that of the liquid layer. On the whole, then, the amount 
of water present will increase during the earliest part of 
the expausion, but a stage will soon be reached when the 
condensation which occurs on the newly exposed metal is 
balanced by re-evaporation of older portions of the layer. 
The percentage of water present is then a maximum; and 
from this point onwards the steam becomes more and more 
dried by re-evaporation of the layer. 
83. If the amount of initial condensation has been small 
this re-evaporation may be complete before release occurs. 
Very usually, however, there is still an undried layer at the 
end of the forward stroke, and the process of re-evaporation 
continues during the return stroke, while exhaust is taking 
) . In extreme cases, if the amount of initial condensa- 
tion has been very great, the cylinder walls may fail to 
become quite dry even during the exhaust, anda residue of 
the layer of condersed water may either be carried over as 
water into the condenser, or, if the exhaust valves are so 
ly arranged as to prevent its discharge, this unevaporated 
due may gather in the cylinder, requiring perhaps the 
-cocks to be left open to allow of its escape. When any 
is retained in this way the initial condensation is 
rmously increased, for the hot steam then meets not 
cold metal but cold water. The latter causes much 
asation, partly because of its high specific heat, and 
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| partly because it is brought into intimate mixture with the 
| entering steam. 

| 84. Apart, however, from this extreme case, whatever 
water is re-evaporated during expansion and 
exhaust takes heat from the metal of the cylin- 
der, and so brings it into a state that makes 
condensation inevitable when steam is next 
admitted from the boiler. Mere contact with 
low-pressure steam during the exhaust stroke 
would cool the metal but little; the cooling which actually 
occurs is due mainly to the re-evaporation of the condensed 
water. Thus if an engine were set in action, after being 
heated beforehand to the boiler temperature, the cylinder 
would be only slightly cooled during the first exhaust 
stroke, and little condensation would occur during the next 
admission. But the metal would be more cooled in the 
subsequent expansion and exhaust, since it would part with 
heat in re-evaporating this water. 


Cooling 
effect of 
re-evapo- 
ration. 


régime would be established in which condensation and re- 
evaporation were exactly balanced. The same permanent 
régime is reached when the engine starts cold. 

85. The wetness of the working fluid to which the action 
of the walls of the cylinder gives rise is essen- 
tially superficial. A film of water forms on the 
walls, but except for this the body of the steam 
remains dry, until (by adiabatic or nearly adia- 
batic expansion) it becomes wet throughout its 
volume. The water formed by the act of ex- 
pansion takes form as a mist diffused throughout the steam, 
and on it the sides of the cylinder exert practically no influ- 
ence. This latter wetness is in fact increasing while the 
substance, as a whole, is getting dried by the re-evaporation 
of the liquid film. During expansion the working substance 
may be regarded as made up of two parts,—a core of steam, 
which is expanding adiabatically but is at the same time 
receiving additions to its amount in the form of saturated 
steam from the liquid layer, and a liquid layer which is 
turning into steam. 

86. From a thermodynamic point of view all initial con- 
densation of the steam is bad, for, however early 
the film be re-evaporated, this can take place 
only after its temperature has cooled below that 
of the boiler. The process consequently involves 
a misapplication of heat, since the substance, after parting 
with high temperature heat, takes it up again at a tempera- 
ture lower than the top of its range. This causes a loss of 
efficiency (chap. II.), and the loss is greater the later in the 
stroke re-evaporation occurs. The heat that is drawn from 
the eylinder by re-evaporation of the condensed film becomes 
less and less effective for doing work as the end of the ex- 
pansion is approached, and finally, whatever evaporation con- 
tinués during the back stroke is an unmitigated source of 
waste. The heat it takes from the cylinder does no work ; 
its only effect, indeed, is to increase the back pressure by 
augmenting the volume of steam to be expelled. A small 
amount of initial condensation reduces the efficiency of the 
engine but little; a large amount causes a much more than 
proportionally larger loss. 

87. The action of the cylinder walls is increased by any 
loss of heat which the engine suffers by radia- 
tion and conduction from its external surface. 
The entering steam has then to give up enough 
heat to provide for this waste, as well as enough 
to produce the subsequent re-evaporation of the condensed 
film. The consequence is that more steam is initially con- 
densed. The loss of efficiency due to this cause will there- 
fore be greater in an unprotected eylinder than in one 
which is well lagged or covered with non-conducting ma- 
terial. On the other hand, if the engine have a steam- 
jacket the deleterious action of the walls is reduced. The 
working substance is then on the whole gaining instead of 
losing heat by conduction during its passage through the 
cylinder. The jacket accelerates the process of re-evapora- 
tion and tends to make it finish at a point in the stroke 
when the temperature of the steam is still comparatively 
high. When the process is complete the cylinder walls give 
up very little additional heat to the steam during the re- 
mainder of the expansion and exhaust, for conduction and 
radiation between dry steam and the metal of the cylinder 
are incompetent to cause any considerable exchange of heat. 
The earlier, therefore, that evaporation is complete the less 
is the metal chilled, and the less is the subsequent conden- 
sation. Moreover, after this stage in the stroke has passed, 
a steam-jacket continues to give heat to the metal during 
the remainder of the double stroke, and so warms it to a 
temperature more nearly equal to that of the boiler steam 
before the next admission takes place. 

83. Thus a steam-jacket, though in itself a thermody- 


Wetness of 
steam dur- 
ing expan- 

sion. 


Waste of 
heat. 


Effect of 
jacket. 


| namically imperfect contrivance, inasmuch as its object is 


In the third admission _ 
more still would be condensed, and so on, until a permanent - 
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to supply heat to the working substance at a temperature 
lower than the source, acts beneficially by counteracting, to 
some extent, the more serious misapplication of heat which 
occurs through the alternate cooling and heating of the 
cylinder walls. The heat which a jacket communicates to 
working steam often increases the power of an engine to an 
extent far greater than corresponds to the extra supply of 
heat which the jacket itself requires. Besides its thermo- 
dynamic effect a jacket has the drawback that it increases 
waste by external radiation, since it both enlarges the area 
of radiating surface and raises its temperature; notwith- 
standing this, however, many experiments have shown that 
in large and especially in slow-running engines, the influ- 
ence of a steam-jacket on the efficiency is, in general, good ; 
and this is to be ascribed to the fact that it reduces, though 
it does not entirely remove, the evils of initial condensation. 
To be effective, however, jackets must be well drained and 
kept full of “live” steam, instead of being, as many are, 
traps for condensed water or for air. 

89. It is interesting to notice, in general terms, the effects 
which certain variations of the conditions of working may 
be expected to produce on the loss that occurs through the 
action of the cylinder walls. Initial condensation will be | 
increased by anything that augments the range of tempera- 
ture through which the inner surface of the cylinder fluc- 
tuates in cach stroke, or that exposes a larger surface of 
metal to the action ofa given quantity of steam, or that 
prolongs the contacts in which heat is ex- 
changed. The influence of time is specially 
important; for it must be borne in mind that 
the whole action depends on the rate at which 
heat is conducted into the substance of the metal. The 
changes of temperature which the metal undergoes are in 
every case mainly superficial; the alternate heating and 
cooling of the inner surface initiates waves of high and low 
temperature in the iron whose effects are sensible only to a 
small depth ; and the faster the alternate states succeed each 
other the more superficial are the effects. In an engine 
making an indefinitely large number of strokes per minute 
the cylinder sides would behave like non-conductors and 
the action of the working substance would be adiabatic. 

We may conclude, then, that in general an engine running 
at a high speed will havea higher thermodynamic efficiency 
than the same engine running at a low speed, all the other 
conditions of working being the same in both eases. 

Again, as regards range of temperature, the influence of 
the cylinder walls will be greater (other things being equal) 
with high than with low pressure steam, and in condensing 
than in non-condensing engines. On the other hand, high 
pressure has the good effect of reducing the surface of metal 
exposed to the action of each pound of steam. 

In large engines the action of the walls will be less than 
in small engines, since the proportion of ‘wall 
surface to cylinder volume is less. This con- 
clusion agrees with the well-known fact that no 
small engines achieve the economy that is easily 
reached with larger forms, especially with large marine 
engines, which eclipse all others in the matter of size. 

Cylinder condensation is increased when the ratio of ex- 

pansion is increased, all the other cireumstances 


Influence 
of speed. 


Influence 
of size. 


Influence of working being left unaltered. The metal is 
of varia- then brought into more prolonged contact with 
patel low-temperature steam. The volume of ad- 


mission is reduced to a greater extent than the 

surface that is exposed to the entering steam, since that 

surface includes two constant quantities, the surface of the 

cylinder cover and of the piston. For these and perhaps 

other reasons, we may conclude that with an early cut-off 

the initial condensation is relatively large; and this con- | 
clusion is amply borne out by experiment. An important. 
result is that increase of expansion does not, beyond a cer- | 
tain limit, involve increase of thermodynamic efficiency ;_ 
when that limit is passed the augmentation of waste. 
through the action of the cylinder walls more than balances | 
the increased economy to which, on general principles, ex- 

pansion should give rise, and the result is a net loss. With 

a given engine, boiler pressure, and speed, acertain ratio of 

expansion will give maximum efficiency. But the condi- 

tions on which this maximum depends are too complex to 

admit of theoretical solution; the best ratio can be deter- 

mined only by experiment. It may even happen that an 

engine which is required to work at a specified power will 

give better results, in point of efficiency, with moderate 

steam-pressure and moderate expansion, than with high 

steam-pressure and a very early cut-off. 

90. The effect of increased expansion in augmenting the 
action of the sides and so reducing the effi- 
ciency, when carried beyond a certain moderate 
grade, is well illustrated by the American and 
Alsatian experiments alluded to above. The following 
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figures (Table III.), relating to a single-cylinder Corliss 
engine, are reduced from one of Hallauer’s papers :! 


Percentage of Water present, Consumption of | 
Ratio We | er Indi- | 
Expansion, | _ cate orse- 
At End of | At End of |pow 
Admission. | Expansion. Bed ait treat 
/ b 

7.3 24.2 17.8 17.8 . 
9.4 30.8 18.6 17.6 
15.1 37.5 20.8 17.7 


Here a maximum of efficiency lies between the extreme 
grades of expansion to which the test extends. In the 
American experiments the best results were obtained with 
even more moderate ratios of expansion. The compound 
engines of the United States revenue steamer “ Bache,” 
when tested with steam in the jacket of the large eylinder, 
with the boiler pressure nearly uniform at 80 tb by gauge, 
or 95 tb per square inch absolute, and the speed not greatly 
varied, gave the results shown in Table IV. Here the effi- 
ciency is very little affected by a large variation in the cut- 
off, but when the ratio of expansion becomes excessive a 
distinct loss is incurred. 


TABLE IY. 


Consumption of 
Steam per I. H. P. 
per Hour. 


Ratio of Total 
Expansion. 


BON 
awonrtw 
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Experiments with engines, in the conditions which hold 
in ordinary practice, show that it is not unusual to find 20 
or 30 per cent. of the steam that comes over from the eylin- 
der condensed during admission. In favorable cases the 
amount is less than this; occasionally, on the other hand, 
the amount condensed is as much as half, or even more than 
half, the whole steam supply. 

91. The action of.the cylinder walls is reduced—(1) by 
jacketing, (2) by superheating, and (3) by using compound 
expansion. The advantage of the steam-jacket has been 
already mentioned. In high-speed engines its beneficial 
effect is necessarily small, and in certain cases the benefit 
may be even more than neutralized by the drawbacks 
which have been alluded to above (#7 88). In general, how- 
ever, the steam-jacket forms a valuable means of reducing 
the wasteful action of the cylinder walls, especially when 
the ratio of expansion is considerable. Experiments made 
with and without a jacket, on the same engine, have shown 
that jacketing may increase the efficiency by 20 or 25 per 
cent. When a jacket is working properly it uses, in a sin- 
gle-cylinder engine, 4 or 5 per cent., and in a compound 
engine 8 to 12 per cent., of the whole steam supply. 

92. Superheating the steam before its admission reduces 
the amount of initial condensation, by lessen- 


ing the quantity of steam needed to give up a oe ad 
specified amount of heat, and this in its turn heating. 


lessens the subsequent cooling by re-evapora- 
tion. That it has a marked advantage in this respect has 
been experimentally demonstrated by Hirn. On general 
thermodynamic grounds superheating is because it 
extends the range of temperature through which the work- 
ing substance is carried. In modern practice superheating 
(to any considerable extent) is seldom attempted. It occurs 
toasmall extent whenever dry steam is throttled, and a 
slight superheating is occasionally given to steam in its 
passage from the high-pressure to the low-pressure cylinder 
of a compound engine. In former years superheated steam 
was a common feature of marine practice, but serious prac- 
tical difficulties caused engineers to abandon its use and to 
seek economy rather by increasing the initial pre and 
using compound expansion. In those days, however, the 
theoretical advantage of superheating was less understood 
than it is now. The economy of fuel which its 
ment would probably secure is so great as to warra 
and energetic attempt to overcome the mech 
ties of construction and lubrication that have 
stood in the way. : 
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93. The most important means of preventing cylinder 
condensation from becoming excessive is the 


Effect of 5 res ‘ 
compound use of compound expansion. If the vessels 
expansion, Were non-conductors of heat it would be, from 


the thermodynamic point of view, a matter of 
indifference whether expansion was completed in a single 
vessel or divided between two or more, provided the passage 
of steam from one to the other was performed without in- 
troducing unresisted expansion (7 51). But with actual 
materials the compound system has the important merit 
that it subjects each cylinder to a greatly reduced range of 
temperature variation. For this reason the amount initially 
condensed in the high-pressure cylinder is greatly less than 
if admission were to take place at once into the low-pressure 
cylinder and the whole expansion were to be performed 
there. Further, the steam which is re-evaporated from the 
first cylinder during its exhaust does work in the second, 
and it is only the re-evaporation that oceurs during the 
exhaust from the second cylinder that is absolutely waste- 
ful. The exact advantage of this division of range, as 
. compared with expansion (through the same ratio) in a 
single cylinder, would be hard to calculate; but it is easy 
to see in a general way that an advantage is to be antici- 
pated, and (though there are isolated instances to the con- 
trary) experience bears out this conclusion. In large en- 

gines, working with high pressure, much expansion, and a 

slow stroke, the fact that compound engines are in general 

more efficient than single engines cannot be doubted. Ad- 

ditional evidence to the same effect is furnished when a 

compound engine is tested first with compound expansion 

and then as a simple engine with the same grade of expan- 
sion in the large cylinder alone. Thus in the American 
experiments the compound engine of the “ Bache” when 

worked as a simple engine used 24 tb of steam per I.H.P. 

per hour, as compared with about 20 tb when the engine 

worked compound, with the same boiler pressure, the same 
total expansion, and steam in the jacket in both cases. The 
necessity for compounding, if efficiency is to be secured, 
becomes greater with every increase of boiler pressure, So 
long as the initial pressure is less than about 100 th per 
square inch (absolute) it suffices to reduce the range of tem- 
perature into two parts by employing two-cylinder com- 
pound engines; with the higher pressures now common in 
marine practice triple and even quadruple expansion is 
being introduced. 

The action of the cylinder walls would be greatly reduced 
if it were practicable to use a non-conducting material as 
an internal lining to the cylinder and to the exposed sur- 
faces of the piston, No cure for the evils of initial con- 
densation would be so effectual as this; and in view of the 
economy of heat which would result, it is a matter of some 
surprise that the use of a non-conducting lining has not 
received more serious attention. 

94, The principal reasons have now been named which 

make the actual results of engine performance 
scale differ from the results which would be obtained 
of + see if the steam conformed in every respect to the 
engines, 


simple theory stated in chap. III. It remains 
to state, very shortly, a few of the results of 
recent practice as to the actual efficiency of steam-engines 
considered as heat engines. 
_ The performance of a steam-engine, as regards economy 
- in its consumption of heat, may be stated in a number of 
ways. In some of these the engine alone is treated as an 
independent machine; in others the engine, boiler, and 
furnace are considered as a whole. 
_ The performance of the engine alone is best expressed by 
“Modes of stating either (1) the thermodynamic ‘effi 
ont. ciency” or (2) the number of thermal units 
used per horse-power per minute. ‘These terms 
require a short explanation. The “efficiency” of a heat- 
ea e has already been defined as the ratio of the work 
done to the heat supplied. The “work done” ought in 
- strictness to be reckoned as the net work done by the work- 
ing substance in passing through a complete cycle of opera- 
tions; it should therefore be determined by subtracting 
he work which the substance does in the cylinder 
work which is spent upon the substance in the feed- 
The latter is a comparatively small quantity, and 
eers generally neglect it in their calculations of ther- 
mamic efficiency. In making comparison, however, 
yeen the efliciency which is actually realized and the 
ciency of a perfect engine or of an engine working under 
‘assumed conditions, account should be taken of the 
ative work done in the feed-pump. Account should 
strictness be taken of that part of the work spent 
ing the air-pump which is done upon the working 
» as distinguished from the water of injection. 
e* 1 lied ” is the total heat of the steam delivered 
opine, ams the heat contained in the corresponding 
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amount of feed-water. This quantity depends on the 
amount of steam used, on the temperature of the feed, on 
the boiler pressure, and on the extent to which the boiler 
“primes.” Priming is the delivery by the boiler of water 
mixed with the steam. Except where there is actual super- 
heating the steam supply is always more or less wet; in a 


| badly designed or overworked boiler large volumes of water 


may be carried over with the steam, but in a good boiler 
of adequate size the amount of priming is less (often much 
less) than 5 per cent. of the whole supply. The effect of 
priming is, of course, to reduce the supply of heat per tb 
of the working substance. 

One horse-power is the mechanical equivalent of 42.75 
thermal units per minute. The relation between the above 
two methods of stating engine performauce is therefore 
expressed by the equation 


tPA (ae eee 
ciency = Number of T.U. per I.H.P. per minute " 


Another very common mode is to give the number of 
pounds of steam supplied per horse-power per hour. This 
is unsatisfactory, even as a method of stating the compara- 
tive economy of different engines, or of one engine in dif- 
ferent conditions, for several reasons. It ignores variations 
in boiler pressure, in feed-water temperature, and in the 
dryness of the supply, although each of these things affects 
the amount of heat required for the production of a pound 
of steam. But the total heat of production of dry steam 
does not vary greatly within the limits of practical press- 
ures; moreover, since (in condensing engines) feed-water 
is generally taken from the hot-well, its temperature does 
not differ much from that of the air-pump discharge, or 
(say) 100° F. Finally, in many comparative trials the 
amount of priming is nearly if not quite constant. Hence 
it happens that this mode of statement often furnishes a 
fairly accurate test of the economy of engines, and it has 
the advantage of putting results in a way that is easy to 
understand and remember. 

95. None of these modes of statement include the effi- 
ciency of the boiler and furnace. The per- 


formance of a boiler is most usually expressed Effi- 
by giving the number of pounds of water at a bs Beast 
stated temperature converted into steam at a ane 
stated pressure by the combustion of 1 tb of furnace. 


coal. The temperature commonly chosen is 

212° F., and the water is supposed to be evaporated under 
atmospheric pressure; the result may then be stated as so 
many pounds of water evaporated from and at 212° F. per 
1 tb of coal. But the term “efficiency ” may also be applied 
to a boiler and furnace (considered as one apparatus) in the 
sense of the ratio between the heat that is utilized and the 
potential energy that is contained in the fuel. This ratio 
is, in good boilers, about 0.7. Thus, for example, 1 tb of 
Welsh coal contains about 15,500 thermal units of potential 
energy, an amount which is equal to the heat of production 
(L) of about 16 tb of steam from and at 212°. In practice, 
however, 1 Ib of coal serves to evaporate only about 11 Ib 
of water under these conditions, or about 9.5 th when the 
feed-water enters at 100° F. and the absolute pressure is 
100 tb per square inch. 

The efficiency of the engine multiplied by that of the 
furnace and boiler gives a number which expresses the 
ratio between the heat converted into work and the poten- 
tial energy of the fuel,—a number which is, in other words, 
the efficiency of the system of engine, boiler, and furnace 
considered as a whole. Instead, however, of expressing 
this idea by the use of the term efficiency, engineers are 
more usually in the habit of stating the performance of the 
complete system by giving the number of pounds of coal 
consumed per horse-power per hour. It must be ‘borne in 
mind that this quantity depends on the performance of the 


boiler as much as on that of the engine, and that the differ- 


ence in thermal value between one kind of coal and another 
makes it, at the best, a rough way of specifying economy. 
Tt is, however, an easy quantity to measure ; and to most 
users of engines the size of the coal-bill is a matter of 
greater interest than any results of thermodynamic analysis. 
Still another expression for engine performance, 


similar to this last, is the now rearly obsolete “Duty” 
term “duty,” or number of foot-pounds of work ; 
done for every 1 ewt. of coal consumed. Its relation to the 


pounds of coal per horse-power per hour is this: 


wae 112 * 33000 X 60 ‘ 
Duty = 4yumber of b of coal per L-H.P. per hour 


A good condensing engine of large size, supplied by good 
boilers, consumes about 2 tb of coal per horse-power per 
hour; its duty is then about 110 millions. 
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96. To illustrate the subject of this chapter more fully | 
the following summary is given of the results 
of tests of pumping engines by Mr. J. G. Mair, 
described in two excellent papers in Min. Pro. 
Inst. Civ. Eng. (vols. xx. and Ixxix.). The first | 
group (Table VY.) refers to single cylinder beam rotative 
engines, all of the same type, working at about 120 horse- 
power (in all except the last trial there were steam-jackets 
in use): 


Results 
of trials. 


i 
! 
; . of Dry | 
Boiler Total P Srvontnge Tbe y 
Pressure | Ratio of BE bape ine. fas Efficiency, | 
(Abs.). Expansion. Cutor® +). Hour. 
= ; 
48 6.8 44 22.1 0.099 / 
57 4.3 29 22.1 0.099 
59 8.2 22 21.8 0.102 | 
59 1.9 15 23.6 0.093 
56 3.8 37 26.5 0.083 


In these engines, which ran at the slow speed of about 20 
revolutions per minute, the influence of steam jacketing 
was very marked. In the trials made with jackets in 
action, the percentage of water present at cut-off, when 
plotted in relation to the ratio of expansion, gives a dia- 
gram which is sensibly a straight line; by drawing this 
line it may be seen that with an expansion of 3.8 in a sim- 
ilar jacketed cylinder there would be about 25 per cent. of 
initial condensation instead of the much greater amount 
(37 per cent.) which the absence of a jacket caused in the 
last trial. 

The next group of tests (Table VI.) refer to compound 
engines, of the types named (for explanation of the terms 
see chap. VI.) 2 


: | 
Cf Adlo i> ‘ 
ay 4 ba fee ‘ 
@ |Sgnseigys ARE | 
Type. .5 |Malgon Beatiten. | § 
2% \ehiesa SSoo\C kau! 3 
SSeS 555 5688 88u8| ag 
RATS SAR AR SAO ARHE] & 
Woolf beam,without jkt| 58 | 9.3) 18 51 26.6 | 0.082 
a with jackets 62 15.8) 20 41 17.3 | 0.126 
oe without jkts} 89 | 7.8) 34 34 19.2 | 0.118 
- with jackets} 88 | 9.6) 34 38 17.4 | 0.125 
‘ a 68 {11.9} 18 25 15.6 | 0.139 
a ” 78 116.5) 23 BL 15.5 | 0.140 
Ld * 75 (18.2) .27 29 15.1 | 0.144 | 
| 
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VY. THE TESTING OF STEAM-ENGINEs, 


97. Under this head we may include experiments made 
to determine—(a) the horse-power of an engine $ 
(5) the thermodynamic efficiency, or some more 
or less nearly equivalent quantity, such as the 
relation of power to steam supply or to coal 


Objects 
of tests. 


consumption (7 95); (c) the distribution of steam, that is, 
the relation which the several events of steam-admission, 
expansion, exhaust, and compression bear to the stroke of 
the piston; (d) the amount of initial condensation, the 
wetness of the steam throughout the stroke, and the trans- 
fer of heat between it and the cylinder walls; (e) the effi- 
ciency of the mechanism, or the ratio which the work done 
by the engine on the machinery it drives bears to the work 
done by the steam in the cylinder. 

Tests (a) and (c) are of common application ; test (5), in 
the simple form of a comparison of horse-power with coal 
burnt per hour, is not unusual. The actual measurement 
of efficiency, whether thermodynamic (b) or mechanical 
(e), and the analysis involved in (d) have been carried out 
in comparatively few instances. ; 

98. In all these operations the taking of indicator dia- 
grams forms a principal part. The indicator, 
invented by Watt and improved by M’Nanght_ 
and by Richards, consists of a small steam 
cylinder, fitted with a piston which slides easily 
within if and is pressed down by a spiral spring of steel 
wire. The cylinder of the indicator is connected by a pipe 
below this piston to one or other end of the cylinder of the 
engine, so that the piston of the indicator rises and falls in 
response to the fluctuations of pressure which occur in the 
engine cylinder. The indicator piston actuates a pencil, 
which rises and falls with it and traces the diagram on a 
sheet of paper fixed to a drum that is caused to rotate back 
and forth through a certain are, in unison with the motion 


Ts, especiall 
. 30, 1878, and May 26, 1880. 4 


The 
indicator. 


1 For other comparative trials, see Hallauer’s pa 
Bull. Soc. Ind. de Mulhouse, Dec 
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of the engine piston. In M’Naught’s indicator the pencil 
is directly attached to the indicator piston, in Richards’s the 
pencil is moved by means of a system of links so that it 
copies the motion of the piston on a magnified scale. This 
has the advantage that an equally large diagram is drawn 
with much less movement of the piston, and errors which 
are caused by the piston’s inertia are consequently reduced. 
In high-speed engines especially it is important to minimize 
the inertia of the indicator piston and the parts connected 
with it. In Richards’s indicator the linkage employed to 
multiply the piston’s motion is an arrangement similar to 
the parallel motion introduced by Watt as a means of guid- 
ing the piston-rod in beam engines (see 7 193). In several 
recent forms of indicator lighter linkages are adopted, and 
other changes have been made with the object of fitting the 
instrument better for high-speed work. One of these modi- 
fied forms of Richards’s indicator (the Crosby) is shown in 
The pressure of steam in the engine cylinder 
raises the piston P, compressing the spring S and causing 
the pencil Q to rise in a nearly straight line through a 
distance proportional, on a magnified scale, to the compres- 
sion of the spring and therefore to the pressure of the 
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Fic. 21.—Crosby Indicator. 


steam. At the same time the drum D, which carries the 
paper, receives motion through the cord C from the cross- 
head of the engine. Inside this drum there is a spiral- 
spring which becomes wound up when the cord is pulled, 
and serves to turn the drum in the reverse direction during 
the back stroke. The cap of the indicator cylinder has 
holes in it which admit air freely to the top of the piston, 
and the piston has room to descend, extending the spring 
8, when the pressure of the steam is less than that of the 
atmosphere. The spring is easily taken out and replaced 
by a more or less stiff one when higher or lower pressures 
have to be dealt with. 

99. To register correctly, an indicator must satisfy two 
conditions: (1) the motion of the piston must 
be proportional to the change of steam pressure 
in the engine cylinder; and (2) the motion of 
the drum must be proportional to that of the 
engine piston. 

The first of these requires that the pipe which connects 
the indicator with the cylinder should be short and of suffi- 
cient bore, and that it should open in the cylinder at a 
place where the pressure in it will not be affected by the 
kinetic action of the inrushing steam. Frequently pipes 
are led from both ends of the cylinder to a central position 
where the indicator is set, so that diagrams may be taken 
from either end without shifting the instrument; much 
better results are obtained, especially when the cylinder is 
long, by aa a pair of indicators, ~~ fixed with the 
shortest possible connecting pipe, or by taking diagrams 
successively from the two ends of the cylinder with a single 
instrument set first at one end and then at the other. Th 
general effect of an insufficiently free connection be 
the indicator and the engine cylinder is to make 
gram too small. The first condition is also inval 
some extent by the friction of the indicator piston, 
joints in the linkage, and of the pencil on the pa 
piston must slide very freely; nothing of the n 
packing is permissible, and any steam that le 
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must have a free exit through the cover. The pencil pres- 

sure must not exceed the minimum which is necessary for | 
clear marking. By careful use of a well-made instrument 

the error due to friction in the piston and connected parts 

need not be serious. Another source of disturbance is the | 
inertia of these parts, which tends to set them into oscilla- | 
tion whenever the indicator piston suffers a comparatively 

sudden displacement. These oscillations, superposed upon | 
the legitimate motions of the piston, give a wavy outline to 

parts of the diagram, especially when the speed is great and 

when the last-named source of error (the friction) is small. 

When they appear on the diagram a continuous curve 

should be drawn midway between the crests and hollows | 
of the undulations. To keep them within reasonable com- | 
pass in high-speed work a stiff spring must be used and an | 
indicator with light parts should be selected. Finally, to | 
secure accuracy in the pencil’s movement, the strain of the | 
spring must be kept well within the limit of elasticity, so 

that the strain may be as nearly as possible proportional to 

the steam pressure. Care must be taken that the spring is 

graduated to suit the temperature (about 212° F.) to which 

it is exposed when in use; its stiffness at this temperature 

is about 3 per cent. less than when cold. 

With regard to the motion of the drum, it is, in the first 
place, necessary to have a reducing mechanism which will 
give a sufliciently accurate copy, on a small scale, of the 
engine piston’s stroke. Many contrivances are used for 
this purpose; in somearigorous geometrical solution of the 
problem is aimed at, in others a close approximation only. 
Fig. 22 shows a good form of indicator gear. A pendulum 
rod AB is pinned at one end to the cross- 
head A (the end of the piston-rod) of the 
engine. Its upper end is carried by a pin 
which is free to turn and slide in the 
fixed slot B. A cord from an interme- 
diate point C. leads over pulleys to the 
indicator drum. The pendulum rod 
should be much longer than the piston 
stroke, and the cord should lead off for a | 
considerable distance in the direction _ Piston Pat 
sketched, at right angles to the mean Lae 
position of the rods. The accuracy of the Fic. 22.—Indicator 
drum’s motion does not, however, depend Gear. 
merely on the geometrical condition of 
the gear. It depends also on the rigidity of the parts, and 
especially on the stretching of the cord. The elasticity of 
the cord will cause error if it is not maintained in a state 
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inches and by the length of the piston stroke in feet, to find 
the work done per stroke in foot-pounds on that side of the 
piston to which the diagram refers. Let A, be the area of 
the piston on one side and Ag on the other; pi and pe the 
mean effective pressures on the two sides respectively ; L 
the length of the stroke in feet; and » the number of com- 
plete double strokes or reyolutions per minute. Then the 
indicated horse-power 
nL(prA1 +- poAs) 


LH.P. = 33000 


In finding the megan pressure the area of the diagram may 
be conveniently measured by a planimeter or calculated by 
the use of Simpson’s rule. A less accurate plan, frequently 
followed, is to divide the diagram by lines drawn at the 
middle of strips of equal width, as in Figs. 23 and 24, and 
to take the mean pressure as the average height of these 
lines, 

101. Space admits of no more than a few illustrations of 
actual indicator diagrams. Fig. 23 is a diagram 


taken from an antiquated aaer ee 
non-condensing engine cator 
working without expan- diagrams. 


sion. The line AB has 

been drawn at a height which repre- 
sents the boiler pressure, in order to . 
show the loss of pressure in admission. 
The line CD is drawn at atmospheric 
pressure by the indicator itself. In 
this engine admission continues till 
the end of the forward stroke, and as 
a result the back pressure is great, 
especially during the first stage of the 
exhaust. The diagram shows a slight amount of oscillation 
produced by the sudden admission of steam. This feature, 
however, is better illustrated by Fig. 
24, which is another diagram taken 
from the same engine, at the same 
boiler pressure, but with the steam 
much throttled. 

Fig. 25shows a pair of diagrams taken — 
from a condensing engine in which the 
distribution of steam is effected by a 
common slide valve (chap. VIII.). The 
two diagrams refer to opposite ends of 
the cylinder and are taken on the same paper by the plan 
already alluded to (7 99) of fixing the indicator about mid- 
way between the ends of the cylinder, with a pipe leading 


Fic, 23. 


Fig, 24. 


of uniform tension throughout the double stroke, and this 
error will be greater the longer and the more extensible | 
the cord is. Hence short cords are to be preferred; and | 
fine wire, which stretches much less, may often be substi-_ 
tuted for cord with great advantage. The stretching of the 
cord is perhaps the most serious and least noticed source of | 
error the indicator is subject to in ordinary practice. The 
tension of the cord varies for three reasons,—the inertia of | 
the drum, the varying resistance of the drum spring, and | 
the friction of the drum, which has the effect of increasing , 
the tension during the forward stroke and of reducing it dur- | 
ing the back stroke. This last cause of variation can be | 
minimized only by good construction and careful use of the 
instrument; but the other two causes can be made to neu- 
tralize one another almost completely. Since the motion. 
is nearly simple harmonic, the acceleration of the drum : , ; 
varies in a nearly uniform manner from end to end of the from it to each end. Steam is cut off at a and a’, release 
_ stroke. The resistance of the drum spring also varies uni- occurs at band 0’, and compression begins atc and c’. The 
 formly; and it is therefore only necessary to adjust the gradual closing of the slide valves throttles the steam con- 
stiffness of the drum spring so that the increase in its re- iderably before the cut-off is complete. The line of no 


PRESSURE BY GAUGE 


46 


Fic. 25.—Indicator Diagram from Condensing Engine, with 


} Slide-Valve. 


ns} 
sistance as the motion of the drum proceeds may balance pressure EF is drawn 14.7 tb per square inch below CD, 
the decrease in the force that the cord has to exert in set- 


ting the drum into motion. This adjustment will secure 
an almost uniform tension in the cord throughout the whole 


stroke ; it must, of course, be altered to suit different engine 


. The indicator plays so important a part in the test- 
ing of heat-engines, whether for practical or scientific pur- 
7 poses, that no pains should be spared to avoid the numerous 
and serious sources of error to which it is liable through 
faulty construction or unintelligent use? 

100. To determine the indicated horse-power, the mean 
: effective pressure is found by dividing the area 
of the diagram by the length of its base. This 
gives a mean height, which, interpreted on the 
scale of pressures, is the mean effective pressure 
in pounds per square inch. This has to be 
plied by the effective area of the piston in square 


able discussion and experimental investigation of the 

Seat the indicator will be found in papers by Prof. Osborne 

0  H. W. Brightmore (Min. Proc. Inst. C. E., vol. 

, 1886). In the discussion which followed the reading of 

the papers a discription will be found of an ee gay 1 awa 

which the makers of the Crosby indicator employ to test the unj- 
fo of the cord’s tension throughout the stroke. ; 


which is the atmospheric line; and the line of no volume 

| AB or BF is drawn (for each end of the cylinder) at a dis- 

‘tance (from the end of the diagram) equal to the volume of 
the clearance. ’ ' ; 

Fig. 26 is a diagram taken from a Corliss engine working | 


| with a large ratio of expansion. The Corliss valve-gear, 


e Boiler Pressure 


. 


Fic. 26.—Indicator Diagram from Corliss Engine. 


which will be described in chap. IX., causes the admission 
yalve to close suddenly, and consequently defines the point 
of cut-off pretty sharply in the diagram. Through this 
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point a dotted curve has been drawn (by aid of the equation 
Pye =const., 7 67), which is the curve that would be followed 
if the expansion were adiabatic. In drawing this curve it 
has been assumed that at the end of admission the steam 
contains 25 per cent. of water. The actual curve first falls 
below and then rises above this adiabatic curve, in conse- 
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| 


quence of the continued condensation which takes place | 2 
during the early stages of the expansion and the re-evapora- | venient to take the temperature 32° F. as a starting peint 


tion of condensed water during later stages (7 82). Fig. 27 
is another diagram from a Corliss engine, running light, and 
with the condenser not in action. Diagrams of this kind 
are often taken when engines are first erected, for the pur- 
pose of testing the setting of the valves. Other indicator 
diagrams, for compound engines, will be given in chap. VI. 

In place of the ordinary indicator an apparatus is occa- 
sionally used which integrates the two co-ordinates which 
it is the business of the indicator diagram to represent, and 
exhibits the power developed from stroke to stroke by the 
progressive movement of an index round a dial. 

102. In tests of thermodynamic efficiency we may meas- 
ure either the heat supplied or the heat re- 


Tests of jected, and compare it with the work done. 


eal rage The heat supplied is on the whole capable of 
ciency. more exact measurement, but in any case a de- 


termination of the heat rejected furnishes a 
valuable check on the accuracy of the result. The trial 


ing which the engine and boiler are to be kept working as 
uniformly as possible in all respects. The power is deter- 
mined by taking indicator diagrams at short intervals. The 
heat supplied is found by noting the amount of feed-water 


required to keep the water-level in the boiler constant dur- | 


ing the trial, the temperature of the feed, and the pressure 
of the steam. The only uncertainty which attaches to the 
measurement of heat-supply is due to priming. Every 
pound of water that passes over unevaporated to the en- 
gine takes less heat by the amount L (? 60) than if it went 
over in the state of steam. To measure the degree of wet- 
ness in steam is a matter of some difficulty ; it may be done 
by passing the steam into a known quantity of cold water, 
so as to condense it, and observing the rise of temperature 
which has taken place when the whole quantity of water 
present has increased by a measured amount. 

If Li be the latent heat of steam at the boiler pressure, 
ho the heat in the feed-water per th, hi the heat 
in the boiler water per tb, and q the dryness of 
the steam as it leaves the boiler, the heat taken 
in per tb of the substance supplied to the cylinder is 


qli + Ii — ho. 


To this must be added, in the case of a jacketed engine, the 
heat supplied to the jacket, a quantity which depends on 
the amount of steam condensed there, and also on whether 
the water that gathers in the jacket is drained back into 
the boiler or allowed to escape into the hot-well. 

The heat rejected by an engine fitted with an injection 
condenser is made up of the following parts: 
(a) heat rejected in the condensed water, less 
the heat returned to the boiler in the feed (if 
the feed is directly drawn from the hot-well 
without giving the water time to cool sensibly, this quan- 
tity vanishes; in a jacketed engine this item must include 
the heat rejected in the jacket drains); (b) heat used in 
warming the condenser water from the temperature of in- 
jection to the temperature of the air-pump discharge ; (¢) 
heat rejected in air and vapor from the air-pump; (d) heat 
lost by radiation, conduction to supports, and aerial con- 
vection,—or, more properly, the excess of this heat over 
the heat developed within the engine by the friction of pis- 
ton, valves, etc. Of these quantities (a) is found without 
difficulty from a knowledge of the amount of the feed- 
water, its temperature, the temperature of the air-pump 
discharge, and amount and temperature of water drained 
from the jacket; (b) is measured by gauging the whole dis- 
charge from the pump, deducting from it the amount re- 
turned to the boiler as feed-water, and measuring its tem- 
perature and that of the injection water; (c) does not 


Heat sup- 
plied. 


Heat re- 
jected. 
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admit of direct measurement; (d) may be approximately 
estimated for a jacketed engine by filling the jacket with 
steam while the engine is out of action, and observing the 
amount of steam condensed in the jacket during a long 
interval, through radiation, ete., from the external sur- 
face. 

In calculating the supply of heat by the boiler it is con- 


| from which to reckon what may be termed the gross supply, 


and then to deduct from this the heat which is restored to 
the boiler in the feed-water. The difference, which may 
be called the net supply, is the true consumption of heat, 
and is to be used in calculating the efficiency of the engine, 
A similar convention may be followed in dealing with the 
heat rejected. 

103. This subject is most easily made intelligible by help 
of a numerical example. For this purpose the 
following data of an actual engine-test have 
been taken from one of Mr. Mair’s papers ;! 
the data have been independently reduced, with results 
that differ only to asmall and unimportant extent from 
those stated by Mr. Mair. The engine under trial was a 
compound beam engine, steam-jacketed, with an inter- 
mediate receiver between the cylinders. The cylinders 
were 21 inches and 36 inches in diameter, and the stroke 
54 feet. The total ratio of expansiow was 13.6, 


Example. 


Data. 


TPES OE TAB Lcai<e <5Seb. oe. «Taye Tete nivnes See } hours. 

thee Sax 8632, or 24.0 per min 

Feed-wate r.sssssssssesssesscossresssvssssesevessesseresel2,082 Tb, OF 1.394 I> per 
rev. (M.). 

Air-pump discharge. .i::.s.0::....s2ssassvopsbsauene 1226 ft per min., or 51.1 


Water drained from jackets..........-ssessee« 


tb per rey. 
.1605 th, or 0,186 tb per 
P rey. (Mj). 


59°, 
50°, 
air-pump discharge, 3...73.4° 


Results. 
Dryness of boiler steam, g=0.96. 
Supply to cylinder, Mc = M— Mj 1.208 fb per rey. 
Injection water per rey.—51.1— 1.208 = 49.9 fb, 
Ly, = 898, hy = 278, ho 18, hg—= 41.4, ho = 27. 
Gross supply of heat Sa, Ha foes per revolution 
o(gly + hy 
=1.208 (0.96 X 898 + 278) = 1377 T.U. 
Gross supply of heat from boiler to jackets per reyolution 


= Mj (ql; +’) 

=0.186 (0.96 X 898 + 278) = 212 T.U. 
Total gross spied per revolution = 1377 + 212 = 1589 T.U. 
Heat restored to boiler perrevolution 
By feed water —Mhyp—1.394 X 27 —38 T.U. 
By jacket drains =0. 
Net supply of heat per revolution = 1589 — 38 = 1551 T.U, 
Heat converted into work, per revolution 


LHP X42.) 907 TU, 
Total heat rejected per revolution —1551 — 227 = 1824 T.U, 
The rejected heat is accounted for as follows : 
Net heat rejected in air-pump discharge —Gross heat rejected 


in air-pump discharge — heat in injection water — heat restored 


to the boiler by the feed 
7511 41.4 —49.9 X 18 —88—1179 T.U2 


Heat rejected in jacket drains = Mj, =0.186 X 278 =52 T.U. 


These two items account for 1231 units of rejected heat and 
leave a balance of 93 units unaccounted for. The balance 
is made up of heat rejected in air and vapor by the air- 
pump, heat lost by radiation, etc., and errors of experiment. 
In the example considered the loss by radiation was esti- 
mated at 45 thermal units, which reduces the discrepancy 
between the two sides of the account to 48 units, or only 
about 3 per cent. of the whole heat supplied. 

The efficiency of the engine is or 0.146. The effi- 
ciency of a perfect engine working between the same limits 
of temperature, 308° F. and 50° F., would be 0.335. 

104, When it is desired to deduce from the test of an en- 
gine not only the thermodynamic efficiency but 


Percentage of 


grorg Be 
Temperature 0. 


feed, f.. 


Temperature of injection, 
must be continued for a period of some hours at least, dur- | 3 : 


Temperature of 


also the amount of initial condensation and the json 
subsequent changes of wetness which the work- ‘of the 
ing fluid undergoes during expansion, it is steam. 


necessary to know, in addition to the above -_ 
data, the volume of cylinder and clearance, the relation 
pressure to volume during the several stages of the sti 
and the whole amount of working substance p 


e, 


1 Min. Proc. Inst. C. E., vol. 1xx. : 
2 (If the left side of this equation _be worked it 
T.U. instead of 1179, and Professor Ewing’ 
latter figures is, therefore, vitiated. The be 
for is only 17 T.U.—Am. ED.] . 


of | 
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- eylinder. This last is a quantity whose precise value is 
not easily ascertained. Assuming that the point at which 
compression begins can be distinguished on the diagram, 
we have the pressure and the volume of the steam that is 
afterwards compressed into the clearance space. From its 
pressure and volume we can infer its amount, if only its 
degree of dryness be known. The assumption usually 
made is that at the beginning of compression the steam 
shut up in the cylinder is dry. This assumption is to a 
certain extent supported by the fact that re-evaporation has 
been going on during expansion and exhaust; in good en- 
gihes itis probably not far from the truth, though there 
are cases where, owing to excessive initial condensation and 
to the exhaust ports being badly situated for draining the 
cylinder, water may accumulate in considerable quantities, 
Except in extreme cases of this kind, however, the assump- 
tion that the steam is dry when compression begins does 
not introduce an error which can seriously affect the subse- 
quent calculations. Having found the quantity shut up in 
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the clearance, we add to it the quantity delivered from the | 


boiler per single stroke, to find the whole quantity of work- 
ing substance in the cylinder. The substance is, and con- 
tinues, a mixture in varying proportions of steam and water. 
Its volume may practically be taken as the volume of the dry 
steam it contains, the volume of the water being compara- 
tively small. Taking any point of the stroke, and measnr- 
ing the pressure and the volume there, we can say how 
much steam (at that pressure) would be required to fill the 
volume which the mixture then occupies. This quantity 
will always be less than the actual amount of the mixture; 
and the difference between them is the amount of water 
that is present. This calculation is of special interest at 
two places in the stroke—the point of cut-off and the point 
of release. . 
105. To illustrate it we may continue the numerical ex- 
ample quoted above. In the high-pressure 
Example. 


cylinder of the engine to which the test refers 
the volume at the beginning of compression 
The pressure, 


(ineluding clearance) was 1.52 cubie feet. 
_ just before compression began, is 
_ shown by the indicator diagram (of 
which Fig. 28-is a copy) to have 
_ been 14.8 tb per square inch. At 
this pressure the density (or mass 
; of 1 cubic foot) of steam is 0.038 tb. 
Hence (on the above assumption 
‘that the steam was then dry) the 
quantity shut up in the clearance 
Was 1.52 0.038 = 0.058 th. 
The amount delivered to the 
cylinder per single stroke (or half 
Treyolution) was 0.604 tb. The 
whole quantity of working sub- 
‘Stance present from the end of the 
admission to the beginning of the exhaust was, therefore, 


Fia, 28. 


+ the point of cut-off the pressure is shown by the 
iagram to have been 64 th per square inch (absolute), and 
volume, including clearance, was 2.92 cubic feet. The 
sity of steam for this pressure is 0.151 tb per cubic foot. 
e, out of the whole mixture, the amount of steam was 
0.151 = 0.441 tb. The water present at the point of 
off was therefore 0.662 — 0.440 or 0.222 tbh. This is 33.5 
cent. of the whole amount of the mixture, and shows 
allowing for the priming water) that about 32 per 
of the steam admitted was condensed on admission. 
ext, to find the amount of water present at the end of 
*xpansion. The diagram shows that at this point the 
ure was 15.2 tb per square inch and the volume 13.235 
feet. Steam of this pressure has a density of 0.0392 
cubic foot. The quantity of steam at release was 
e 13.235 X 0.0392 or 0.519 Ib, and the quantity of 
0.662 —0.519 = 0.143 th. It appears therefore that re- 
ration from the cylinder walls during expansion re- 
the amount of water present by 0.079 tb, so that the 
ntage of water fell from 33.5 at the point of cut-off to 
at the point of release. The same method of calcula- 
can obviously be applied to any other point in the ex- 
curve, and can be extended to the low-pressure 
der of an engine which (like the one in this example) 
pound. The amount of dry steam present at the 
of release is sometimes spoken of as the “ steam ac- 
i for by the indicator diagram.” ; 
_Haying completed this analysis of the working 
substance, we may proceed to find the quantity 
of heat which it gives to or takes from the 
_ walls of the cylinder during any stage of its 
considering the changes of internal energy which 
substance undergoes, along with the external 
, from stage to stage. If we write m for the 
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amount of steam and m’ for the amount of water present 
in the cylinder at any one stage, the internal energy of the 
mixture is (7 62) 


(m-+ m’)h + Mp. 


Let the value of this quantity be denoted by Ia at any one 
stage in the expansion or compression of the mixture, such 
as the point of cut-off A, and by Iz ata later stage, such as 
the point of release B, the corresponding volumes of the 
whole mixture being Va and Vp respectively. Then in 
passing from the first condition to the second the substance 
loses IA —Ipof internal energy. It also does an amount 


of external work Was measured af PdV, or the area of 
Va 


the figure ABab. If Wap is equal to Is — Iz the process 
is adiabatic ; otherwise the amount of heat taken up (from 
the cylinder walls) during the process is 
Qas = Was—(Ia—I ). 

If A is the point of cut-off and B that of release, the quan- 
tity so calculated is the heat taken up from the cylinder 
walls during the whole process of expansion. The caleu- 
lation applies equally, however, in determining the heat 
taken up during any stage of the process. When this has 
a negative value heat has been given up by the substance 
to the cylinder walls. In the numerical example which 
has been cited above the internal energy of the mixture at 
the beginning of expansion was 540 thermal units. At the 
end of expansion the internal energy was 584 thermal 
units. Between these points the indicator diagram (Fig. 
28) shows that the work done was equivalent to 55 thermal 
units. 44-+-55=99 units of heat were therefore taken 
from the cylinder walls during the process of expansion. 
A similar calculation, applied to the compression curve, 
shows that in that part of the operation heat was given up 
to the cylinder walls. During compression W is of course 
negative, since work is then spent upon the steam. 

107. During admission and also during exhaust another 
item enters into the account,—the amount of the working 
substance is then undergoing change. To find the heat 
given up by the steam during admission we have first to 
calculate (by the method already described) the internal 
energy of the mixed steam and water that is shut into the 
clearance space at the end of the previous stroke ; this may 
be called Ip. The steam which then enters brings with it 
an additional amount of internal energy which we may 
calculate from a knowledge of the quantity of steam, its 
pressure at admission, and its dryness. Let Io denote this 
additional supply of internal energy. At the end of ad- 
mission the state of the mixture is known from the indi- 
cator diagram; hence its internal energy Ia may be found. 
The work done during admission, Wpa, is also determined 
from the diagram. Then we have, for the heat given up 
by the steam during admission, 

Qpa = Ip + Io — Ia — Wa. 

In attempting to apply the same method of calculation 
to determine the heat taken up from the cylinder walls 
during exhaust (Qgc), we are met by the difficulty that 
we do not know the state, as regards dryness, of the mix- 
ture during its expulsion from the cylinder. We may, 
however, estimate the value of Qpc as follows: Let Qcp 
and Qpa be, as before, the heat given up by the steam to 


the cylinder walls during compression and admission re- — 


spectively, and let QaB be the heat taken from the cylin- 
der walls during exhaust; also let Qrbe the heat which 
the cylinder loses (per single stroke) by radiation (less the 
heat produced by piston and valve friction), and Qs the 
heat which it gains by condensation of steam in the jacket, 
if there is one. Then, as the cylinder neither gains nor 
loses heat on the whole, after a uniform régime has been 
arrived at, we have 


Qzc = Qcp + Qna + Qs — Qr. 
The quantity Qsc may also be calculated directly from a 
knowledge of the gross heat rejected to the condenser, 
since the gross heat rejected is 

In -++ Wac+ Qa, 
Is being the internal energy of the mixture at release and 
Wsc being the work done upon the steam in expelling it 
from the cylinder. 
108. This heat QBo, which is taken up by the steam 
from the cylinder walls during exhaust, is a 


part of the heat deposited there during admis- Waste of 
sion. It has passed through the cylinder with- oaen b 
out contributing in the smallest degree to the cylinder | 
work of the engine. Probably for this reason walls, 


it is treated by some writers as a quantity 
which measures the wasteful influence of the cylinder 
walls. This, however, is not strictly the case. The mag- 


£ 
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nitude of Qsc is certainly in some sense an index of the | 


extent to which the alternate heating and cooling of the 


metal causes inefficiency; it is so much heat absolutely | 
[In the high- | 


lost, and lost by the action of the walls. 
pressure cylinder of a compound engine this loss is, of 
course, absolute only as regards that cylinder ; the heat re- 
presented by Qsc assists in the work of the low-pressure 
cylinder.] But besides this loss there is another which the 
walls cause by taking heat from the steam on admission 
and restoring it during the later stages of expansion. That 
part of the heat abstracted during admission which is re- 
stored before the point of release does not appear in QBc; 
nevertheless it is a source of inefficiency. With steam that 
is dry at the end of the expansion the value of Qsc is 
almost negligible; still the cylinder walls may cause a 
very sensible loss by abstracting heat from the hot steam 
as it enters and restoring it as the mixture expands. The 
quantity which has been denoted here by Qpc—that heat, 
namely, which the steam takes up from the cylinder walls 
after release and during exhaust—appears in the writings 
of Hirn and his followers under the symbol R, . He terms 
it “le refroidissement au condenseur,” and refers to it, 
somewhat inexactly, as “l’effet réel des parois.”! Prof. 
Cotterill applies the name “ exhaust waste” to the sum of 
the two quantities Qpc and Qr? 

109. It is obvious that the above analysis depends funda- 
mentally on the strict accuracy with which the indicator 
diagram not only gives a measure of the work done by the 
engine under test, but shows the relation of pressure to 
volume at each stage in the process. Engine tests of a 
complete kind have now been made and discussed by a 
number of independent observers, working with widely 
different data. The results are in good general agreement. 
They demonstrate the influence of the sides beyond ques- 
tion, showing that 30 per cent. is no unusual amount of 
water to be present in the mixture at the point of cut-off, 
even in compound engines of the best types; that half of 
this water, or even more, is frequently found at the end of 
expansion ; and that the heat denoted above by QxBc ranges 
from about 10 to 20 per cent. of the whole heat supplied.’ 

110. An engine employed to drive other machinery de- 

livers to it an amount of power less than the 


pe psn indicated power by an amount which is wasted 
anes in overcoming the friction of piston and piston- 
ism, rod, slides, valves, journals, ete. The efliciency 


of the mechanism is the ratio of the “ effec- 
tive” or “brake” horse-power to the indicated horse- 
power. It may be tested by measuring the power delivered 
by the engine when at work, either by using a transmission 
dynamometer or by substituting an absorption dyna- 
mometer for the mechanism usually driven. In the case 
of a pumping engine the efficiency of the engine and 
pumps together may be determined by observing the actual 
work done in raising water or in delivering a measured 
volume against a known pressure. Attempts are some- 
times made to find the amount of power wasted in engine 
friction by testing the indicated power needed to drive the 
engine against no other resistance than its own friction. 
This, however, fails to show the power which will be spent 
in overcoming friction when the engine runs under ordi- 
nary conditions, since the pressures at the slides, the jour- 
nals, and elsewhere are then widely different from what they 
are when the engine is running without load. Experiments 
with large engines show that the efficiency of the mechan- 
ism may, in favorable eases, be 0.85 or even 0.9; in small 
engines, or in large engines running under light loads, it is 
generally much less than this. 


j 
VI. CompouND EXPANSION. 


111. In the original form of compound engine, invented 
by Hornblower and revived by Woolf, steam 

eee passed directly from the first to the second 
oid cylinder; the exhaust from the first and ad- 
mission to the second went on together throughout the 


1 Bull. Soe. Ind. de Mulhouse, 1881. 

® The Steam-Engine considered as a Heat-Engine, p. 54. 

*In this connection reference should be made to the data sup- 
pest by the American epee (of Messrs, Emery and Lor- 
ng), some of which are discussed fully by Prof. Cotterill ; also 
to the writings of Hirn and the extensive researches of the Alsa- 
tian engineers alluded to in chap. IV.; also to Mr. Mair’s paper 
(2.96) and to Mr. M. Longridge’s Reports, as engineer to the En- 
gine, Boiler, and reed ge Ae Liability Association, for 1880, 1881, 
and 1884. The Report for 1884 especially exhibits the results of a 
test with unique fulness and clearness. The Journal of the 
Franklin Institute for 1885 contains an account of experiments 
, Messrs. Gately and Kletzseh on one engine, under varied con- 
ditions of boiler pressure, expansion, and speed ; these, so far as 
they go, confirm the conclusions stated, on general grounds, in 
chap. LV. Forasynopsis of Hirn's method of analysis reference 
should be made to a pepe by M. Poupardin, Bull. Soc. Ind. de 
Mulhouse, March 81, 1875. 
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whole of the back stroke. This arrangement is possible 
only when the high and low pressure pistons begin and 
end their strokes together, that is to say, when their move- 
ments either coincide in phase or differ by half a revolution, 
Engines of the “tandem” type satisfy this condition— 
engines, namely, whose high and low pressure cylinders 
are in one line, with one piston-rod common to both pistons. 
Engines in which the high and low pressure cylinders are 
placed side by side, and act either on the same crank or on 
cranks set at 180° apart, may also discharge steam directly 
from one to the other cylinder; the same remark applies to 
beam engines, whether of the class in which both pistons 
act on one end of the beam, or of the class introduced by 
M’Naught, in which the high and low pressure cylinders 
stand on opposite sides of the centre. By a convenient 
usage which is now pretty general the name “ Woolf 
engine” is restricted to those compound engines which dis- 
charge steam directly from the high to the low pressure 
cylinders without the use of an intermediate receiver. 

112. An intermediate receiver becomes necessary when 
the phases of the pistons in a compound engine 
do not agree. With two cranks at right angles, 
for example, a portion of the discharge from 
the high-pressure cylinder occurs at a time when the low- 
pressure cylinder cannot properly receive steam. The re- 
ceiver is in some cases an entirely independent vessel con- 
nected to the cylinders by pipes; very often, however, a 
sufficient amount of receiver volume is afforded by the 
valve casings and the steam-pipe which connects the 
cylinders. The receiver, when it is a distinct vessel, is fre- 
quently jacketed. 

The use of a receiver is of course not restricted to engines 
in which the “ Woolf” system of compound working is im- 
practicable. On the contrary, it is frequently applied with 
advantage to beam and tandem compound engines. Com- 
munication need not then be maintained between the high 
and low pressure cylinders during the whole of the stroke ; 
admission to the low-pressure cylinder is stopped before 
the stroke is completed ; the steam already admitted is al- 
lowed to expand independently; and the remainder of the 
discharge from the high-pressure cylinder is compressed 
into the intermediate receiver. Each cylinder has then a 
definite point of cut-off, and by varying these points the 
distribution of work between the two cylinders may be ad- 
justed at will. In general it is desirable to make both 
cylinders of a compound engine contribute equal quantities 
of work. If they act on separate cranks this has the effect 
of giving the same value to the mean twisting moment on 
both cranks. 

113. Wherever a receiver is used, care should be taken 
that there is no unresisted expansion into it; 
in other words, the pressure in the receiver 
should be equal to that in the high-pressure 
cylinder at the moment of release. If the receiver pressure 
is less than this there will be what is termed a “drop” in 
the steam pressure between the high-pressure cylinder and 
the receiver, which will show itself in an indicator diagram 
by a sudden fall at the end of the high-pressure expansion. 
This ‘‘drop” is, from the thermodynamic point of view, 
irreversible, and therefore wasteful. It can be avoided by 
selecting a proper point of cut-off in the low-pressure 
cylinder. When there is no “drop” the expansion that 
occurs in a compound engine has precisely the same effect 
in doing work as the same amount of expansion in a simple 
engine would have, provided the law of expansion be the 
same in both and the waste of energy which occurs by the 
friction of ports and passages in the transfer of steam from 
one to the other cylinder be negligible. The work done in 
either case depends merely on the relation of pressure to 
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Fic, 29.—Compound Diagrams: Woolf type. 


volume thronghout the process; and so long as that relation 
is unchanged it is a matter of indifference whether the ex- 
pansion be performed in one vessel or in more than 
It has, however, been fully pointed out in chap, TY. the 
general a compound engine has a thermodynamic ad va 


expansion, inasmuch as it reduces the exchange of 

tween the working substance and the cylinder 
makes the process of expansion more nearly ¢ 
compound engine has also a mechanical ad 


“ 


COMPOUND EXPANSION. | 


will be presently described. The ultimate ratio of expan- 
sion in any compound engine is the ratio of the volume of 
the low-pressure cylinder to the volume of steam admitted 
to the high-pressure cylinder. Fig. 29 illustrates the com- 
bined action of the two cylinders in a hypothetical com- 
pound engine of the Woolf type, in which for simplicity 
the effect of clearance is neglected and also the loss of pres- 
sure which the steam undergoes in transfer from one to the 
other cylinder. ABCD is the indicator diagram of the 
high-pressure cylinder. The exhaust line CD shows a fall- 
ing pressure in consequence of the increase of volume which 


the steam is then undergoing through the advance of the | 


low-pressure piston. EFGH is the diagram of the low- 
pressure cylinder drawn alongside of the other for conve- 
nience in the construction which follows. It has no point 
of cut-off; its admission line is the continuous curve of ex- 
pansion EF, which is the same as the high-pressure exhaust 
line CD, but drawn to a different scale of volumes. At any 
point K, the actual volume of the steam is KL-++MN. By 


drawing OP equal to KL-++ MN, so that OP represents the | 


whole volume, and repeating the same construction at other 
points of the diagram, we may set out the curve QPR, the 
upper part of which is identical with BC, and so complete 
a single diagram which exhibits the equivalent expansion 
in a single cylinder. 


In a tandem compound engine of the receiver type the | 


diagrams resemble those shown in Fig. 30. During CD 


Fic. 30.—Compound Diagrams: Receiver type. 


(which corresponds to FG) expansion is taking place into 
the large or low-pressure cylinder. D and G@ mark the 
point of cut-off in the large cylinder, after which GH shows 
the independent expansion of the steam now shut within 
the large cylinder, and DE shows the compression of steam 
by continued discharge from the small cylinder into the 
receiver. At the end of the stroke the receiver pressure is 
OE, and this must be the same as the pressure at C, if there 
is to be no “drop.” Diagrams of a similar kind may be 
sketched without difficulty for the case of a receiver engine 
with any assigned phase relation between the pistons.1 

114, By making the cut-off take place earlier in the large 

be cylinder we increase the mean pressure in the 
“Drop” in receiver; the work done in the small cylinder 
Syereceiver. j, consequently diminished. The work done 
in the large cylinder is correspondingly increased, for the 
’ total work (depending as it does on the initial pressure 
and the total ratio of expansion) is unaffected by the 
change. The same adjustment serves, in case there is 
“drop,” to remove it. By selecting a suitable ratio of 
cylinder yolumes to one another and to the volume of the 
receiver, and also by choosing a proper point for the low- 
pressure cut-off, it is possible to secure absence of drop along 
with equality in the division of the work between the two 
cylinders. 

To determine that point of cut-off in the low-pressure 
eylinder which will prevent drop when the ratio of cylinder 
and receiver volumes is assigned is a problem most easily 
solved by a graphic process. The process consists in draw- 
ing the curve of pressure during admission to the low-pres- 
sure cylinder until it meets the curve of expansion which 
is common to both cylinders.2, Thus in Fig. 31 (where for 
the sake of simplicity the effects of clearance are neglected) 
AB represents the admission line and BC the expansion 
line in the small cylinder. Release occurs at C, and from 
C to D steam is being taken by the large cylinder. D cor- 
responds to the cut-off in the large eylinder, which is the 

int to be found. From D to Esteam is being compressed 

to the receiver. To avoid drop the receiver pressure at E 
is to be the same as the pressure at C. Eis therefore known, 


1 An intermediate receiver has the thermodynamic advantage 

that it reduces the range of temperature in the high-pressure 

der, and so helps to prevent initial condensation of the 

. This will be made obvious by a comparison of Fig. 29 and 

. 30. The lowest temperature reached in the high-pressure 

1 der is that eespasing e as pressure at D, and is mate- 
er in Fig. 30 than in Fig. 29. 

Ys at ps r by Prof. R. H. Smith, “On the Cut-off in the Large 

— of Compound Engines,” The Engineer, November 27, 
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and may be employed as the starting-point in drawing a 
curve EF which is the admission line of the low-pressure 
diagram EFGHI. This line isdrawn by considering at each 


Fie. 31. 


FiG, 32. 
Figs. 31 and 32.—Determination of the point of cut-off in the low- 
pressure cylinder of a compound engine. 


point in the low-pressure piston’s stroke what is then the 
whole volume of the steam. The place at which EF inter- 
sects the continuous expansion curve BCG determines the 
proper point of cut-off. The sketch (Fig. 31) refers to the 


_case of a tandem receiver engine; but the process may also 


be applied to an engine with any assumed phase relation 
between the cranks. Fig. 32 shows a pair of theoretical 
indicator diagrams determined in the same way for an 
engine with cranks at right angles, the high-pressure crank 
leading. In using the graphic method any form may be 
assigned to the curve of expansion. Generally this curve 
may be treated without serious inaccuracy as a common 
hyperbola, in which the pressure varies inversely as the 
volume, 

115. If this simple relation between pressure and volume 
be assumed, it is practicable to find algebraically the low- 
pressure cut-off which will give no drop, with assigned 
ratios of cylinder and receiver volumes. Taking the simplest 
case—that of a tandem engine, or of an engine with parallel 
cylinders whose pistons move together or in opposition—we 


/may proceed thus: Since the point of cut-off to be deter- 


mined depends on volume ratios we may for brevity treat 
the volume of the small cylinder as unity. Let R be the 
ratio to it of the receiver’s volume, and L that of the low- 
pressure cylinder. Let 2 be the required fraction of the 
stroke at which cut-off is to occur in the large cylinder; 
and let p be the pressure at release from the small cylinder. 
As there is to be no drop, p is also the pressure in the re- 
ceiver at the beginning of admission to the large cylinder. 
During that admission the volume changes from 1-++-R to 
1—«-+R- aL, and the pressure at cut-off is therefore 

pa+R) 
1—2<+R+<aL 
pressed into the receiver, from volume 1 — «+-R to volume 


R. Its therefore risesto__ 2 +B) G—a+R) 
pressure therefore ris flere = 
and this, by assumption, is to be equal to p. We therefore 


have 
(1-+-R) (l—2+R)=R(1—2+ R+ cL), 


whence 

e=(R+1)/(RL +1). 
Thus, with R=1 and L=3, cut-off should occur in the 
large cylinder at half-stroke; with a greater cylinder ratio 
the cut-off should be earlier. 

A similar caleulation® for a compound engine whose 
eranks are at right angles, and in which cut-off occurs in 
the large cylinder before half-stroke, shows that the con- 
dition of no drop is secured when 


2R(aL— 1) = 1—2y/2(1—2), 


In some compound engines a pair of high-pressure cylinders 
discharge into a common receiver; in some a pair of low- 
pressure cylinders are fed from a receiver which takes 
steam from one high-pressure cylinder, or in some instances 
from two. With these arrangements the pressure in the 
receiver may be kept much more nearly constant than is 
possible with the ordinary two-cylinder type. 

116. An important mechanical advantage belongs to the 
compound engine in the fact that it avoids the 
extreme thrust and pull which would have to 
be borne by the piston-rod of a single-cylinder 
engine working at the same power with the 
same initial pressure and the same ratio of ex- 
pansion. If all the expansion took place in the low pres- 
sure cylinder, the piston at the beginning of the stroke 
would be exposed to a thrust much greater than the sum 
of the thrusts on the two pistons of a compound engine in 


The steam that remains is now com- 


Uniformity 

of effort in 

acompound 
engine. 


8 Examples of calculations dealing with particular arrange- 
ments of two and three cylinder compound engines will be found 
in an Appendix to Mr, R, Sennett's Treatise on the Marine Steam 
Engine, 
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which a fair proportion of the expansion is performed in | 
the small cylinder. Thus in the tandem engine of Fig. 29 | 
the greatestsum of the thrusts will be found to amount to less 

than two-thirds of the thrust which the large piston would 

be subjected to if the engine were simple. The mean thrust | 
throughout the stroke is of course not affected by com- 

pounding; only the range of variation in the thrust is 

reduced. The effort on the crank-pin is consequently made | 
more uniform, the strength of the parts may be reduced, | 
and the friction at slides and journals is lessened. The 

advantage in this respect is obviously much greater when 

the cylinders are placed side by side, instead of tandem, and 

work on cranks at right angles. As a set-off to its advantage 

in giving a more uniform effort, the compound engine has 

the drawback of requiring more working parts than a sim- 

ple engiue with one cylinder. But in many instances—as | 
in marine engines—two cranks and two cylinders are almost 
indispensable, to give a tolerably uniform effort and to get 
over the dead points; and the comparison should then be 
made between a pair of simple cylinders and a pair of com- 
pounded cylinders, Another point in favor of the com- 
pound engine is that, although the whole ratio of expansion | 
is great, there need not be a very early cut-off in either | 
cylinder; hence the common slide-valve, which is unsuited 

to give an early cut-off, may be used in place of a more 

complex arrangement. The mechanical advantage of the 

compound engine has long been recognized, and had much 

to do with its adoption in the early days of high-pressure 

steam.! Its subsequent development has been due in part 

to this, but probably in much greater part to the thermody- 

namic advantage which has been discussed above (7 93). 

117. Indicator diagrams taken from compound engines 
show that the transfer of steam from one cylin- 
der to another is never, under the most favora- 
ble conditions, performed without loss of energy. 
Fig. 33 shows a pair of diagrams from the two cylinders of 
a tandem Woolf engine, in which the steam passed as directly 
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FIG. 33, 


as possible from the small to the large cylinder. The dia- 
grams are drawn to the same scale of stroke and therefore to 
different scales of volume, and the low-pressure diagram is 
turned round so that it may fit into the high-pressure dia- 
gram. There is some drop at the high-pressure release, and, 
apart from this, there is a loss through friction of the pas- 
sages, which shows itself by the admission line to the large 
cylinder lying below the exhaust line from the small one. 
118. Fig. 34 is a pair of diagrams taken from a compound 
tandem receiver engine running at 50 revolutions per min- 
ute, with cylinders 30 inches and 52 inches in diameter, and 


Fie. 34. 


with a 6-feet stroke. The ratio of cylinder volumes is there- 
fore 3to 1. The capacity of the receiver is nearly 14 times 
that of the small cylinder. There is a comparatively early 
cut-off in both cylinders, and a nearly complete absence of 


1 See a paper by Dr. W. Pole, “On the Double Cylinder Expan- 
sive Engine,” Proc. Inst. M. £., 1862. - = 
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drop. The small cylinder, however, does more work than 
the large one, in the ratio of nearly 3 to 2. 

Fig. 35 shows the same pair of diagrams combined by 
drawing both to the same scale of volume and 
of pressure, and by setting out each by an ti fdi 
amount equal to the clearance space from the omading od 
line of no volume. This makes the expansion compound 
curve in each diagram represent correctly the engines. 
relation of the pressure to the absolute volume 
of the expanding steam. The broken line is a continuous 


Combina- 


, Fic. 35.—Diagrams of Fig. 34 combined, 

curve of adiabatic expansion drawn from the point of high- 
pressure cut-off, on the assumption that the steam then con- 
tained about 25 per cent. of condensed water. If the expan- 
sion were actually adiabatic, and if there were no loss in the 
transfer of the steam, the expansion curves for both cylin- 
ders would fall into this line. 

119. Fig. 36 exhibits, in the same manner as Fig. 35, a set 
of diagrams taken by Mr. Kirk from the triple expansion 
engines of the 8. S. “Aberdeen.” Each diagram 1s set out 
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Fic. 36, 


from the line of no volume by a distance which represents 
the clearance in the corresponding cylinder. The boiler 
pressure is 125 th per square inch. The cylinders are 32 
inches, 46 inches, and 70inches in diameter, and the stroke 
is 4} feet. The cranks make 120° with each other. The 
means of the diagrams for the two ends of each cylinder 
have been used in drawing this and the next figure, a prac- 
tice which should be followed in drawing combined dia- 
grams of the kind here exemplified. ‘ 

120. Fig. 37 shows in the same way a set of diagrams 
taken by Mr. Brock from the quadruple expansion engines 
of the 8. 8. “ Lohara” (by Messrs. Denny & Co.). Here 
boiler pressure was 154 tb by gauge, or 169 th 
cylinders were 24 inches, 34 inches, 48 inches, an 
in diameter, the stroke was 4 feet, and the nu 
lutions 65 per minute. Sa 

121. In all these cases a continuous curve, § 
broken line, has been drawn to represent the 
batic expansion, on the same assum Las b 
steam contains about 25 per cent. of wa 
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cut-off in the first cylinder. The equation to the curve may 
then be taken as PV’? = constant (7 67). In the absence 


tos Polen. Pressure 


10 


Fig, 37. 


of data regarding the wetnessof the steam this assumption 
may be considered fair. 

122. Lastly, Fig. 38 shows a pair of diagrams, treated in 
the same manner, for a two-cylinder compound engine with 
eranks at right angles to each other, the high-pressure crank 
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being 90° degrees in advance. During the back stroke of 
the high-pressure piston there is at first compression into 
the receiver until the large cylinder opens; the high-pres- 
sure diagram consequently takes a peculiar form, which 
should be compared with the diagram already given for a 
tandem engine (7118). In this example there is a consider- 
able amount of drop and also of loss between the two cylin- 
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123. The first step in the production of steam is to con- 
vert the potential energy of fuel into actual 
e heat; the second step is to transfer the heat to 
cy. water in the boiler. The efficiency of furnace 
and boiler is the ratio which the amount of 
t taken up by the water bears to the whole potential 
rgy of the fuel. In good boilers this efficiency is about 
The loss is due partly to incomplete combustion of the 
1 and partly to incomplete transfer of heat from the 
ts of combustion to the boiler water. Under the 
head may be classed: (1) waste of fuel in the solid 
by bad stoking, and (2) waste of fuel in the gaseous 
smoky states by imperfect combustion. Under the 
ond head are comprised: (1) waste by external radiation 
conduction, and (2) waste by heat contained in the 
which escape by the chimney, due (a) to their 
Shih temperature and (6) to the fact that they contain 
of the products of combustion steam-gas which passes 
condensed. Loss of heat by the hot gases is the 
ortant source of waste. Not only are the actual 
of combustion rejected at a high temperature, but 
th them goes the nitrogen of the air whose oxygen 
used, and also a quantity of additional air which 
to dilute the products in order that combustion 
fairly complete. Roughly speaking, about 12 tb of 
pepe to supply oxygen enough for the combus- 
of coal. Over and above this quantity, about 12 
nerally pass through the furnace as air of dilu- 
n furnaces with forced draught, in which the con- 
of coal square foot of grate surface is much 
d, the air of dilution may be reduced to half or 
of this quantity, though to some extent at 
of completeness in the combustion. 
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124. The extent to which heat is taken from the hot 
gases depends on the heating surface through 
which heat passes into the water. The heating 
surface is made up of the surface of the furnace 
or combustion-chamber, so far as that is 
brought into contact with the water, and of the flues or 
tubes through which the hot gases pass on their way to the 
chimney. Its efficiency depends on the conductivity of the 
metal, on the difference in temperature between the gases 
on one side and the water on the other, and on the freedom 
with which steam, when formed, can escape from the sur- 
face. Differences in specific conductivity and in thickness 
of metal affect the result less than might be expected, on 
account of the resistance which is offered to the passage of 
heat through the film of scale and also through the film of 
water vapor which forms on the metallic surface. 

By extending the heating surface sufliciently the hot 
gases may be deprived of heat to an extent which is only 
limited by the temperature of the boiler water. This tem- 
perature, however, need not form a limit, for after leaving 
the boiler the gases may be further cooled by being brought 
into contact with a vessel termed a feed-water heater, 
through which the feed-water passes on its way to the 
boiler. Even with a feed-water heater, however, the tem- 
perature of the hot gases is never, in practice, reduced so 
low as that of the boiler. 

125. In nearly all land engines and most marine engines 
the draught is produced by means of a chimney 
which acts in virtue of the column of air within 
it being specifically lighter than the air outside, 
so that the pressure within the chimney at its base is less 
than the atmospheric pressure at the same level outside. 
The composition of the chimney gases is such that they are 
heavier than air at the same temperature, and to make 
them sufficiently lighter to cause a draught they must re- 
tain a certain considerable portion of their heat. On the 
other hand, if they are left too hot the mass of air drawn 
through the furnace is actually diminished, since then the 
chimney gases are so much expanded that the increased 
volume of the draught does not compensate for its dimin- 
ished density. With a given chimney and furnace the 
maximum draught is obtained when the gases escape at a 
temperature about that of melting lead; by making the 
chimney more capacious a lower temperature will suffice 
to give the same draught, and this will of course increase 
the efficiency of the boiler. 

126. In place of using a chimney draught depending 
merely on the temperature of the rejected hot gases, the 
air required for combustion and dilution may be forced 
through the furnace either by producing a partial vacuum 
in the chimney or by supplying air to the grate ata pres- 
sure higher than that of the atmosphere. In locomotives, for 
example, a partial vacuum is produced in the chimney by 
means of a blast of exhaust steam from the engine; and in 
many naval and a few mercantile steamers a forced draught 
is produced by having a closed stokehole or a closed ashpit, 
which is supplied with air at a pressure above that of the 
atmosphere by the use of a blowing fan. _ 

If heat were thoroughly extracted from the products of 
combustion, a forced draught would be more efficient, from 
the thermodynamic point of view, thana chimney draught, 
for a chimney is in fact an extremely inefficient heat- 
engine, and requires a very large amount of heat to be ex- 
pended in order to effect the comparatively trifling work of 
maintaining the draught. But where forced draught has 
been substituted for chimney draught this has hitherto 
been done for the purpose of increasing not the efficiency 
but the power of boilers. The motive has been to burn more 
coal per square foot of grate surface and so to evaporate 7 
more water with a boiler of given weight. This is incom- i 
patible with very high efficiency. When more coal is Pe 
burnt by forcing the draught it is true that the products of . 
combustion have a higher temperature (since less air is 
required for dilution) and the effectiveness of the heating 
surface is therefore increased. But the heating surface has 
more hot gas to deal with, and the result is that the boiler 
is less efficient than when the draught is not forced. The ~ 
same efficiency could be secured, with forced draught, by 
increasing the heating surface to a sufficient extent; and a 
still greater efficiency could be realized if the heating sur- 
face were still further enlarged so that the gases left the 
flues at a temperature lower than would be needful if the 
draught depended on the lightness of the chimney’s con- 
tents. The most efficient boiler would be one in which the 
draught was forced by mechanical means, and the gases were 
then cooled as far as possible by contact with a very exten- 
sive heating surface, first in the boiler itself and then in a — 
feed-water heater, None of the forced-draught boilers that 
have hitherto been introduced have a heating surface so_ 
large as tomake them more efficient than good chimney- — 


Heating 
surface, 


Draught. 


. at 


518 


draught boilers (in which the rate of combustion is much 
slower), although the heating surface bears a much larger 
ratio to the grate area than is usual with chimney draughts. 
127. Most modern boilers are internally fired; that is to 
say, the furnaces are more or less completely 


Boilers for inclosed within the boiler. Externally fired 
stationary boilers are for the most part much less efficient 
ca! than internally fired boilers; they are, how- 


ever, used to a considerable extent where fuel 
is specially cheap or where the waste heat of other furnaces 


Fie. 89.—Cornish Boiler: longitudinal section. 


is to be utilized. Their usual form is that of a horizontal 
cylinder with convex ends; the strength both of the main 
shell and the ends is derived from their curvature, and no 
staying is necessary. The heating surface is entirely ex- 
ternal and is of very limited extent. 

In large stationary boilers the forms known as the “ Lan- 
cashire ” (or double flue) and the “ Cornish” (or 


Se pe single flue) are most common. Figs 39 and 40 
te show in section a Cornish boiler by Messrs. Gallo- 
boilers. way, and Fig. 41, a Lancashire boiler by the 


same makers. In both the shellisa round hor- 
izontal cylinder with flat ends. In the Cornish boiler there 
is one internal flue, at the front end of which is the furnace. 
The hot gases pass through the flue to the back; they then 
return to the front end by two external side flues (A, A, 
Fig. 40), and finally pass to the back again by an under- 


Fic. 40.—Cornish Boiler ; transverse section, showing flues. 


neath flue B. The arrangement in the Lancashire boiler is 
the same, except that there are two internal flues, each 
with its own furnace. The shell is made up of rings of 
riveted plates, larger and smaller in diameter alternately 
to allow the circumferential seams to be made without 
bending the edges. The flue is made up of aseries of welded 
rings, joined to each other by a flanged joint with a stiffen- 
ing ring. This form of joint was introduced by Mr, Adam- 
son to stiffen the flue against collapse under external pres- 
sure. Other joints, designed with the same object, are 
shown in Figs. 42 and 43. The grate is made up of fire- 
bars sloping down towards the back, where they terminate 
at the “bridge” of fire-brick (C, Fig. 39). Beyond the 
flue is crossed by a number of tapered “ Galloway ” tubes 
D, D, which increase the heating surface, promote circula- 
tion of the water, and stiffen the flue. The end plates are 
strengthened by gusset stays E, E, riveted to them and to 
the circumference of the shell by means of angle-irons. 
‘The gusset-stays do not extend so far in as to the circum- 
ference of the flue (Fig. 40), in order that the end-plates 
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may retain enough flexibility to allow the flue to expand 
and contract under change of temperature. To proyide for 
unequal expansion is one of the most important points in 
the design of boilers; when it is neglected the boiler is 


Fie, 41.—Lancashire Boiler : transverse section. 


subjected to a racking action which induces leakage at 
joints and tends to rupture the plates. For this reason the 
flue is attached to the boiler shell at the ends only, so that 


re, 


Fics. 42 and 43.— Joints for Furnace Tubes. 


it may be free to take an upward camber in consequence of 
the greater heating of the upper side. 

Mild steel is now very generally used for boiler plates, 
being superior even to the best Yorkshire iron in the quali- 
ties of ductility and tensile strength. The following par- 
ticulars refer to the Lancashire boiler of Fig. 41, which may 
be taken as representative of a large number of stationary 
boilers. 

128. The shell is 28 feet long and 7 feet in diameter, and 
is made up of 9 rings, each of two semi-cylin- 
drical plates. Theshell plates are # inch Details of 
thick ; their edges are planed and fullered,and Lancashire 
the rivet holes are drilled. The longitudinal boiler. 
seams, which break joint from ring to ring, 
are lap-joints double-riveted ; the circular seams are single- 
riveted. Each end-plate is a solid piece of steel 4 inch 


thick ; the front plate is attached to the shell by riveting 


Fic. 44.—Anti-Priming Pipe and Stop-Yalve, iy 
to an angle ring; the back plate is flanged. The flues are 
each 2 feet 94 inches in diameter, made up of rings 1 
8 inch thick; the longitudinal joints are welded an 
circular joints are flanged and strengthened with 

rings. The flues are tapered somewhat at the back 
facilitate expansion, and are attached to the end | 
welded angle-rings. Each flue contains 5 Gall 

tapering from 10} inches diaineter at top to 54 


the 
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bottom. On the top of the boiler is the manhole, covered 
with a cast-iron plate ; also a nozzle for the steani-pipe and 
two others for safety-valves. One of the safety-valves is 


STEAM-ENGINE. 


connected with a float so that it opens if the water-level be- | 


comes too low. At the bottom, in front, is another nozzle 


for the blow-out tap; and in the front plate below the flues | 


is another manhole. 
which enters through the front plate on one side, near the 
top of the water, and extends for a considerable distance 
along the boiler, distributing the water by holes through- 
out the length. A pipe at the same level on the other side 
serves to collect scum. The fire doors are provided with 
sliding shutters by means of which the amount of air ad- 
mitted above the fire may be regulated. On the top of each 
furnace is fitted a fusible plug which melts if the furnace 
crown becomes overheated. No separate steam dome is 
used; the steam is collected by an “anti-priming” pipe 
shown in Fig. 44, which also illustrates the stop-valve by 
which the delivery of steam from the boiler is started or 
stopped at will. On the front plate are a pair of glass 
gauge-tubes for showing the water-level, and a Bourdon 
pressure-gauge. This last important fitting consists of a 


bent tube of oval section, one end of which is closed and 
free to move while the other is open to the steam and 
is fixed. The pressure within the tube tends to straighten 
it, and the extent to which this takes place is shown by a 
pointer which travels over a circular dial. 
lever safety-valve is shown in Fig. 45. 


A common 
In other forms the 


Fia. 45.—Lever Safety-Valve. 


valve is kept down by a weight directly applied to it, or by 
means of springs. Spring safety-valves are liable to the 
objection that when the valve opens the load on it increases; | 
to remedy this, forms have been proposed in which the 
spring acts through a bent lever in such a way that when 
the strain onit increases the leverage at which it acts is_ 


Fia. 46.—Galloway Boiler: Section beyond the Bridge. 


reduced. If the spring is of reasonable length, however, 
the objection is not serious. 


129. A modification of the Lancashire type—the “ Gallo- | 


way ” boiler—is shown in sectional elevation 
in Fig. 46. In it the two flues are joined beyond 
the bridge into a single flue, of the form shown 
in the figure, which is traversed by numerous Galloway 
tubes and is also fitted with water-pockets at its sides. 
130. In other types of boiler an extensive heating surface 
is obtained by the use of a large number of 
rer nema small tubes through which the hot gases pass. 
This construction is universal in locomotive 
and marine boilers. It is applied in some instances to 
boilers of the ordinary cylindrical form by making small 


Galloway 
iler. 


Feed-water is supplied by a pipe | 


| through horizontal tubes grouped in circular arcs. 
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tubes take the place of that part of the flue or flues which 
lies behind the bridge, or by using small tubes as channels 


Fria. 47.—Vertical Boiler with 
Vertical Water Tubes, 


Fie. 48.—Vertical Boiler with 
Horizontal Water Tubes, 


through which the gases return from back to front after 
passing through the main flue. Another form of tubular 
boiler is an externally fired horizontal cylinder fitted with 
tubes which carry the hot gases from the back to the 
front. : 

131. Vertical boilers are extensively used in connection 
with small engines. Examples are shown in 
Figs. 47-49. Fig. 48 is an ordinary vertical 
boiler filled with cross tubes of the Galloway 
type. Fig. 47 (by Messrs. Davey, Paxman & Co.) is a boiler 
with curved water tubes, each of which has fitted in the 
top a loose cap whose function is to deflect the stream of 
water which circulates up the tubes. Fig. 49 is a form of 


Vertical 
boilers. 
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Fic. 49.—Vertical Boiler: Tubular Form. Fria. 50.—Field Tube. 


multitubular boiler by the same makers, in which the hot 
gases escape at the side after passing from the par Sh 
na 
these boilers the grate is at the foot, and the fire-door is at 
a mouthpiece in the side of the boiler near the base. In 
other forms of vertical boiler the heating sarface is in- 
creased by water tubes (Fig.50) which hang from the crown 
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of the fire-box, closed at the lower end but fitted internally 
with smaller tubes which are open at the bottom. Water 


circulates down the inner tubes and up between them and | often preferred.) 


the outer. Tubes of this kind (called Field tubes) are used 
in fire-engine boilers and in other cases where it is neces- 
sary to get up steam with the least possible delay. Vertical 
boilers of large size are sometimes used for utilizing the 
waste heat of iron furnaces. 

132. A great variety of boilers have been designed in 


Sectional or 
tubulous 
boilers, 


space consists of groups of tubes or other small 
sections whose outer surface is exposed to heat. 
Boilers of this type are called sectional or tubu- 
lous boilers, in distinction to tubular boilers, or boilers with 
tubes in which the hot gases circulate. A successful ex- 


ample of the tubulous or sectional type is the Babcock & | 


Wilcox water-tube boiler, which consists of a series of in- 
clined welded tubes up which water circulates. These are 
joined at their ends by cast-iron connecting boxes to one 
another and to a horizontal drum on the top in which the 
mixture of steam and water which rises from the tube un- 
dergoes separation. At the lowest point of the boiler is 
another drum for the collection of sediment. Root’s boiler 
is another in which water is heated by circulating through 
inclined tubes exposed to the fire; it differs from the above 
form chiefly in having the water-level below the top of the 
tube. Harrison’s boiler is a group of small globular vessels 
of cast-iron strung like beads on rods which tie them to- 


which the firing is external, and the water | 
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fire-box is of copper } inch thick. It is nearly rectangular, 
with a horizontal grate. (A grate sloping down in front is 
Round its sides, front, and back (except 
where the fire-door interrupts) is a water space about 3 
inches wide, which narrows slightly towards the bottom. 
The flat sides of the fire-box are tied to the flat sides of the 


shell by copper stay-bolts, 4 inches apart, which are secured 


by screwing them into both plates and riveting over the 
ends. The roof of the fire-box is stiffened by a number of 
girders on the top, to which the plates are secured by short 
bolts. The girders are themselves hung from the top of the 
shell above them by slings which are secured to angle-irons 
riveted on the inside of the shell plates. <A sloping bridge 
of fire-brick partially separates the upper part of the fire- 
box from the lower and prevents the flame from striking 
the tubes too directly. Under the grate is an ashpan, to 
which the supply of air is regulated by a damper in front. 
The fire-door opens inwards, and can be set more or less 
open, to regulate the amount of air admitted above the fire. 
On top of the barrel is a steam-dome, from which the steam 
supply is taken through a pipeS traversing the forward part 
of the steam space and passing down to the yalve-chest 
through the smoke-box. The stop-valve or “regulator” R 


| is situated in the smoke-box, and is worked by a rod through 


the boiler from the cab at the back. Above the fire-box 
end of the shell are a pair of Ramsbottom safety-valves, V, 
V—two valves pressed down by a single spring attached to 
the middle of a cross bar, which is prolonged to form a 
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Fic. 51.—Locomotive Boiler. 


gether. Sectional boilers may be constructed without diffi- 
culty to bear pressures greatly in excess of those for which 
other types are suited. Mr. Perkins has employed a tubu- 
lous boiler to deliver steam at a pressure of 500 tb per 
square inch The Herreshof boiler is a continuous coil of 
tube, arranged as a dome over the fire. Feed-water is 
pumped slowly through the coil, and turns to steam before 
it reaches the end. 

133. The locomotive boiler consists of a nearly rectan- 
gular fire-box, inclosed above and on the sides 
by water, and a cylindrical part called the 
barrel extending horizontally from the fire-box 
to the front part of the locomotive and filled with numer- 
ous tubes. Figs. 51 and 52 show in longitudinal and trans- 
verse section a boiler of the London and North Western 
Railway, which may be taken as typical of modern English 
practice. 2 

The barrel is ten feet long and a little more than 4 feet 
in diameter, and is made up of three rings of steel plates, 
43 inch thick, arranged telescopically. It contains 198 brass 
tubes, each 1% inches in external diameter. The front 
tube-plate in which the tubes terminate is of steel # inch 
thick; it is stayed to the back tube-plate by the tubes 
themselves, and the upper part of the front tube-plate is 
also tied by longitudinal rods to the back end-plate. The 


Locomo- 
tive boilers. 


1 Proc, Inst, Mech. Eng.,1877. See also a 


per by Mr. Flannery, 
“On High-Pressure Steam Boilers,” Min. 3 


Inst. C. E., 1878. 
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Fie, 52. 


hand lever by which the valves may be lifted. In front of 
the forward tube-plate is the smoke-box, containing the 
blast-pipe B by which the exhaust steam is used to produce 
a partial vacuum and so force a draught through the furnace. 
134, Instead of stiffening the fire-box roof by the use of 
girder stays, the plan is sometimes followed of staying it di- 
rectly to the shell above. The outer shell above the fire- 
box is generally cylindrical; but to facilitate this method 
of staying it is sometimes made flat. This construction is 
not unusual in American locomotive boilers, another feature 
of which is that the grate is made much larger than in 
English practice, for the purpose of burning anthracite 
coal, An extreme instance is furnished by the Wooton 
engines of the Philadelphia and Reading Railroad, which 
burn small coal of poor quality in a fire-box 94 feet jong by 
8 feet wide, extending over the trailing wheels of the en- 
gine. In some cases the fire-box is divided by a sloping 
partition of plates with water between, which crosses the 
fire-box diagonally from front to back and has in its centre 
an opening resembling a fire-door mouthpiece to allow the 
products of combustion to pass. In others the fire-bridge 
is supported by water tubes, and water tubes are also used 
as grate-bars. This is done rather to promote cir 
of the water than to give heating surface. The] 
American and English locomotive engineers ¢ 
as regards the materials of construction. Americ h 
are of mild steel, English shells generally of mild steel 
often of wrought-iron. In English practice the | 
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are of copper and the tubes of brass; in America the fire- 

boxes are of mild steel and the tubes of wrought-iron. 
The locomotive type of boiler is used for stationary en- 

gines of the portable, semi-portable, and semi-fixed types, 


and also to a limited extent for marine engines in cases | 


where lightness is of special advantage. 

135. So long as marine engines used steam of a pressure 
nine less than about 35 Ib per square inch the marine 
boilers. boiler was generally a box with flat sides, 

elaborately stayed, with a row of internal 

furnaces near the bottom opening into a spacious combus- 
tion-chamber inclosed within the boiler at the back, and a 
set of return tubes leading from the upper part of the 
chamber to the front of the boiler, where the products of 
combustion entered the uptake and passed off to the funnel. 
The use of higher pressures has made this form entirely 
obsolete. The normal marine boiler is now a short circular 
* horizontal cylinder of steel with flat ends, with internal 
furnaces in cylindrical flues, internal combustion-chambers, 
and return tubes above the flues. In one variety, called 


the double-ended boiler, there are furnaces at both ends of 
the shell, each pair leading to a combustion-chamber in the 
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is one of a pair, which lie side by side in the vessel, the 
uptake at each end being common to both. Each boiler 
has a steam-dome, from which the steam-pipe leads to the 
engine; this consists of a small cylindrical vessel, with flat 
ends tied together by a central stay. Short pipes connect 
the dome near each end with the steam space of the main 
shell. The boilers of Figs. 53-and 54, which are by Messrs. 
Gourlay Brothers of Dundee, work at a pressure of 165 tb 
per square inch above the atmosphere, and are used with 
triple expansion engines. The shell is 12} feet in diameter, 
and 164 feet long. The plates are of mild steel 14 inches 
thick round the shell and 1 inch in the ends. The tube 
plates are % inch and }# incK thick, and the corrugated 
flues 4 inch. The longitudinal seams are treble-riveted, 
with inside and outside covering plates. The circumfer- 
ential seams are lap-joints double-riveted. There are 127 
tubes at each end, 46 of which are stay-tubes. The tubes 
are of iron, 34 inches in external diameter. Above these 
are 18 longitudinal steel stays 2? inches in diameter. The 
steam-dome is a cylinder 24 feet in diameter and 8 feet 
long, stayed by a central 34-inch rod of steel. The short 
fire-box stays are also of steel 14 inches in diameter, of 7? 
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‘e that is common to both, or to separate central 
s with a water space between them. 
53 and 54 show with some completeness a double- 
ended marine boiler of the most modern con- 
of struction for high-pressure steam. At each end 
there are three furnaces in flues made of welded 
corrugated steel plates. The use of corrugated 
plates for flues, introduced by Mr. Fox, makes 
thin flues able to resist collapse, and allows the 
accommodate themselves easily to changes of tem- 
One combustion-chamber is common to each pair 
ces. It is strengthened on the top by girder stays 
the sides by stay-bolts to the neighboring chamber 
the shell. The tubes are of iron, and a certain 
of them are fitted with nuts so that they serve as 
tween the tube-plate of the combustion-chamber 
front of the boiler. The upper part of the front 
i to the opposite end of the boiler by long stays. 
ces from both ends converge to the funnel base 
e centre of the boiler’s length. The boiler shown 
ate 


Fras. 53, 54.—Double-Ended Marine Boiler. 


inches pitch, and are secured by nuts and washers at both 
ends. The central combustion-chamber has a round and 
unstayed roof. The top of each side combustion-chamber 
is stayed by three steel girders 83 inches < 2} inches in 


section, secured by four bolts to the roof-plate below. A 


single-ended marine boiler by the same makers is shown in 
Fig. 55. Boilers of this class are in some instances set 
athwartship instead of longitudinally, and bevelled on the 
bottom, at the back, to accommodate them to the shape of 
the hull, A modification of the cylindrical form is occa- 
sionally used, in which the section is an oval, with round 
top and bottom and flat sides. The combustion-chambers 
are sometimes made with rounded tops, which are tied 
to the back plate by gusset-stays and angle-irons. In 
naval practice the tubes are frequently of Navy type. 
Muntz metal in place of iron. Another form — 
of boiler, used to a considerable extent in the British navy, 
is a long horizontal cylinder with two internal furnaces 
opening into a large combustion-chamber about the middle ; 
of the length. From this a set of tubes distributed over 
nearly the whole water space extend to the back, where the — 
uptake is situated. , 
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136. The locomotive type of boiler has been successfully 
adapted to marine use by Mr. Thornycroft and 


Loco- others, especially for torpedo boats. This form 
motive gives much greater heating surface than others 
type of : ‘ : rei P all ~spe- 
marine in proportion to its weight, and allows, espe 
boiler. cially when worked with forced draught, a 


large amount of power to be got from a small | 


boiler. It is probable that, if any further rise is to occur 
in the steam pressure used in marine engines, comparable 


Fig. 55.—Single-Ended Marine Boiler. 


to that which has occurred during the last two or three 
years, the present normal marine boiler will give place to 
a form more nearly resembling the locomotive type. 

137. Boilers are usually fed either by a feed-pump driven 
by the engine, or by a distinct auxiliary engine 


Bales called a “donkey,” or by an injector. The 
infer injector, invented by the late M. Giffard, and 


now very generally used on locomotive and 
other boilers, is illustrated in Fig. 56. Steam enters from 
the boiler at A and blows through an annular orifice B, the 
size of which is regulated by the handle C. The feed-water 
flows in at D, and meeting the steam at B causes it to con- 
dense. This produces a vacuum at B, and consequently 
the water rushes in with great velocity, and streams down 
through the combining nozzle I, its velocity being aug- 
mented by the impact of steam on the back of the column. 
In the lower part of the nozzle E the stream expands; it 
therefore loses velocity, and, by a well-known hydro- 
dynamic principle, gains pressure, until at the bottom its 
pressure is so great that it enters the boiler through a 
check-valve which opens only in the direction of the 
stream. The escape orifice F and the overflow pipe G allow 
the injector to start into action, by providing a channel 
through which steam and water may escape before the 
stream acquires enough energy to force its way into the 
boiler. The opening for admitting water between D and B 
is regulated by the wheel H. The exhaust-steam injector 
works by steam from the exhaust of non-condensing en- 
gines, instead of boiler steam. The steam orifice is then 
larger in proportion to the other parts, and the steam supply 
more liberal. In self-starting injectors an arrangement is 
provided by which overflow will take place freely until the 
injector starts into action and then the openings are auto- 
matically adjusted to suit delivery into the boiler. One 
plan of doing this is to make the combining nozzle under 
the steam orifice in a piece which is free to slide in the outer 
casing. Until the injector starts it lies at some distance 
from the steam orifice, and allows free overflow ; but when 
the vacuum forms it rises, in consequence of pressure at the 
base. In self-adjusting injectors this rise of the combining 
nozzle is made use of to contract the water-way round the 
steam orifice. In another form of self-starting injector one 
side of the combining nozzle is in the form of a hinged 
flap, opening backwards to allow overflow, but closing up 
when a vacuum is formed and the injector starts into action.! 


1 See papers in Prec, Inst. Mech. Eng., 1860, 1866, 1884. 
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Weir’s hydrokineter for large marine boilers is another appa- 
ratus in which the principle of the injector is 
/made use of with the object of promoting cir- Hydro- 
culation of the water during the time steam is kineter. 
| being raised. It consists of a series of nozzles, with water- 
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Fic. 56.—Giffard’s Injector. 


inlets between them, through which water is drawn by 
means of a central jet of steam supplied from a donkey 
boiler. 

138. In stationary engine boilers the feed-water is fre- 
quently heated by the products of combustion 


before these reach the chimney, in what is vir- Feed- 
tually an extension of the boiler itself. Green’s Bete] 


economizer is a contrivance for this purpose, in 
which the water passes through tubes whose outer surface 
is exposed to the hot gases and kept clear of deposited soot 
by the continuous action of a mechanical scraper. In loco- 
motives and other non-condensing engines a portion of the 
exhaust steam is frequently made use of to heat the feed- 
water. When an exhaust-steam injector is employed it 
serves the purpose of a feed-water heater as well as that 
of a feed-pump. Besides increasing the efficiency of the 
boiler by utilizing what would otherwise be waste heat, a 
feed-water heater has the advantage that by raising the 
temperature of the water it removes air, and also, in the 
case of hard water, causes lime and other substances held 
in solution to be deposited in the heater instead of being 


earried into the boiler, where they would form seale. In 
Weir’s feed-heater for marine engines the temperature of 
the feed-water is raised to about 200° Fahr. by injecting 
steam from the intermediate receiver. 

139. In stationary and marine boilers the steam, after 
leaving the boiler, is frequently taken through 
a separator, the function of which is to separate Separator. 
the dry steam from particles of water held in 
suspension. Steam is led round a sharp corner, and the 
water particles thrown off by centrifugal force collected 
in a trap below, from which they are dis- 
charged by a pipe which is kept open so long 
as the trap contains water, but is closed by a 
valve at the foot when the trap is empty. 
Traps are also fitted in many cases to steam-pipes for the 
purpose of returning condensed water to the boiler. 

140. To prevent corrosion in boilers it is very usual to 
introduce blocks of zine in metallie connection 


Steam- 
trap. 


with the shell. These are set in the water aie ne 
space, preferably at places where corrosion has oilers. 


been found specially liable to oceur. Their 
function is to set up a galvanie action, in which zine plays 
the part of the negative element, and is dissolved while the 
metal of the shell is kept eleetro-positive. Otherwise there 


would be a: tendency for difference of electric quality be- 
tween different parts of the shell to set up gal 
between the parts themselves, by which some i 
negative to others, would be attacked. The zine 

| potential of the whole shell enough to make all 


| positive. 


the 


parts 
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DISTRIBUTION OF STEAM. ] 


141. Allusion has already been made to the system which | 

is UDiversal in locomotive boilers of forcing the | 

draught by a blast of exhaust steam in the 

chimney. A jet of boiler steam is occasionally 

used in marine furnaces for the same purpose ; 
but of late years the system which has found most favor is 
to box in the stokehole and keep the air in it at a pressure 
of from 1 to 3 inches of water by the use of blowing fans: 
This system has been applied largely in naval practice, with 
the result that the power of the boiler is increased in the | 
ratio of about 3 to 2, or even more, as compared with its 
power under chimney draught. The efficiency of the boiler 
is, in general, slightly but not very materially reduced. 
An ordinary marine boiler burns 16 to 20 th of coal per 
hour per square foot of grate with natural draught, and 30 
tb or more with forced draught. In torpedo-boat boilers | 
of the locomotive type the consumption has in some cases 
been forced to more than 100 bb. 

In Mr. Howden’s system of forced draught the stokehole 
is open, and air is supplied by a blowing fan to a reservoir 
formed by inclosing the ashpit and also to another reservoir 
from which it gets access to the grate above and through 
the fire-door. On its way to the reservoir the air is heated | 
by passing across a part of the uptake in which the hot 
gases from the furnace are led through tubes. This method 
of restoring to the furnace what would otherwise be waste 
heat forms an interesting alternative to the method of re- 
storing heat to the boiler by passing the hot gases through 
a feed-water heater; it is in fact an application to boiler 
furnaces of the regenerative principle alluded to in chap, II. 

142. Many appliances have been devised for the mechan- 

ical supply of coal to boiler furnaces, but these 

Mechanical have hitherto taken the place of hand-firing to 
stokers. only a very limited extent. In Juckes’s fur- 
nace the fire-bars are in short lengths, jointed 

by pins to form a continuous chain or web, which rests on 
rollers and is caused to travel slowly in the direction of the 
furnace’s length by pin-wheels round which the web is car- 
' ried at the front and back. Coal is allowed to drop con- 
tinually on the travelling grate from a hopper in front of 
the furnace. A more usual form of mechanical stoker is a 
reciprocating shovel or ram, supplied from a coal-hopper, 
which throws or pushes a small quantity of coal into the 
fire at each stroke. Along with this devices are employed 
for making the grate self-cleansing, by giving alternate fire- 
a rocking or sliding motion through a limited range. 

In Mr. Crampton’s dust-fuel furnace the coal is ground to 


Forced 
draught. 


Dust 
fuel. 


wder and fed by rollers into a pipe from which 
it is blown into the furnace by an air-blast. | 
The mixture of fuel and air is so intimate that | 
the excess of air required for dilution is only | 
one-fifth of the amount required for combustion.? A similar 
advantage attends the use of gaseous fuel, and of liquid 
fuel that is blown into the furnace in the form of spray. 
143. The use of liquid fuel for boilers has of late acquired 
considerable importance in connection with the 
c a discovery of crude petroleum, in large quantity, 
fu at Baku on the Caspian Sea. The petroleum 
refuse which is left after distilling paraffin from 
_ the erude oil forms an exceedingly cheap fuel, with a cal- 
_ orifice yalue per tb about one-third greater than that of coal. 
It has now superseded coal in the steamers of the Caspian, | 
and has been largely employed for locomotives in the south- | 
eastern part of Russia. The oil is injected in the form of | 
Spray near the foot of the fire-box by a steam-jet arranged | 
in such a way that air will be drawn into the furnace along | 
with the petroleum. In the arrangement for burning | 
a used in Russian locomotives by Mr. T. Urquhart 
e 


flame impinges on a structure of fire-brick, built in the | 
_ fire-box with numerous openings to allow the products of | 
combustion to diffuse themselves throughout the com- | 
| bustion-chamber. This guards against too intense action | 
on the metallic surfaces, and at the same time serves as a 
reservoir of heat to rekindle the flame if combustion is in- 
_ termittent. In getting up steam an auxiliary boiler is used 
_ to supply the jet. * 
VIII. Tue DisrripuTion oF STEAM.—VALVES AND 
" VALVE MorTIons. 


144. In early steam-engines the distribution of steam was | 
effected by means of conical valves, worked by tappets | 


1 The methods and results of these systems of forcing draught | 
deseribed in papers read before the Institution of Naval 

itects, April, 1856. 

2 Proc. Inst. Mech. Eng., 1869. 2 

_ %See a paper by Mr. T. Urquhart, Min. Proc. Inst. C. E., 1884; 

also ng, June 11-25, 1886. 

_ 4#{[Petroleum fuel was successfully employed in an engine 

on the western division of the Pennsylvania railroad 
June, 1887,—AM. Eb. | | 
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from a rod which hung from the beam. The slide-valve, 
the invention of which in the form now known 
as the long D-slide is credited to Murdoch, an 
assistant of Watt, came into general use with 
the introduction of locomotives, and is now employed, in 


Slide-valve. 


| one or other of many forms, in the great majority of engines. 


The common or locomotive slide-val ve is illustrated in Fig. 
57. The seat, or surface on which the valve slides, is a plane 


Fig. 57.—Common Slide-Valve. 


surface formed on or fixed to the side of the cylinder, with 
three ports or openings, which extend across the greater 
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Fia. 58.—Eccentrie. 


part of the cylinder’s width. The central opening is the 
exhaust-port through which the steam escapes ; the others, 
or steam ports, which are narrower, lead to the two ends 
of the cylinder respectively. The valve is a box-shaped 
cover which slides over the seat, and the whole is inclosed 
in a chamber called the valve-chest, to which steam from 
the boiler is admitted. When the valve moves a suflicient 
distance to either side of the central position, steam enters 
one end of the cylinder from the valve-chest and escapes 
from the other end of the cylinder through the cavity of 
the valve into the exhaust-port. The valve is generally 
moved by an eccentric on the engine-shaft (Fig. 58), which 
is mechanically equivalent to a crank whose radius is equal 
to the eccentricity, or distance of O, the centre of the shaft, 
from P, the centre of the eccentric sheave. The sheave is 
encircled by a strap forming the end of the eecentrie rod, 
and the rod is connected by a pin-joint to the valve-rod, 
which comes out of the valve-chest 
through a steam-tight stuffing-box. 
The eccentric rod is generally so long 
that the motion of the valve is sen- 
sibly the same as that which it would 
receive were the rod infinitely long. 
Thus if a circle (Fig. 59) be drawn 
to represent the path of the eccentric 
centre during a revolution of the 
Fia. 59. engine, and a perpendicular PM be 

drawn from any point P on a diame- 
ter, AB, the distance CM is the displacement of the valve 
from its middle position at the time when the eccentric 
centre is at P. AB is the whole travel of the valve. 

145. If the valve when in its middle position did not over- 
lap the steam ports (Fig. 60), any movement to 
the right or the left would admit steam, and 
the admission would continue until the valve 
had returned to its middle position, or, in other 
words, for half a revolution of the engine. Such a valve 
would not serve for expansive working, and as regards the 
relative position of the crank and eccentric it would have 
to be set so that its middle position coincided with the ex- 
treme position of the piston; in other words, the eccentric 


Lap and 
Need. 
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radius would. make a right angle with the crank, Expan- 
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necting-rod, we find p, the position of the piston at which 


sive working, however, becomes possible when we give the | admission occurs during the back stroke, also g and r, the 


valve what is called “lap,” by making it project over the 


Fie, 60.—Slide-Valve 
without Lap. 


Fia, 61.—Slide-Valve 
with Lap. 


edges of the steam ports, as in Fig. 61, where o is the “ out- 
side lap” andi is the “inside Jap.’ Admission of steam 
(to either side) then begins only when the displacement of 
the valve from its middle position exceeds the amount of the 
outside lap, and continues only until the valve has returned 
to the same distance from its middle position. Further, 
exhaust begins only when the valve has moved past the 
middle by a distance equal to i, and continues until the 
valve has again returned to a distance i from its middle 
position. Thus on the diagram of the eccentric’s travel 
(Fig. 62) we find, by setting off o and i on the two sidgs of 
the centre, the positions a, 5, ¢, 
and d of the eccentric radius 
at which the four events of 
admission, cut-off, release, and 
compression occur for one side 
of the piston. As to the other 
side of the piston, it is only 
necessary to set off o to the 
right and i to the left of the 
centre, but for the sake of 
clearness we may confine our 
attention to one of the two 
sides. Of the whole revolu- 
tion, the part from a to b is 
the are of steam admission, 
from }) to c isthe are of expansion, from cto d the are of 
exhaust, and from d to a theare of compression, The rela- 
tion of these, however, to the piston’s motion is still unde- 
fined. Ifthe eccentric were set in advance of the crank by 
an angle equal to ACa, the opening of the valve would be 
coincident with the beginning of the piston’s stroke. It is, 
however, desirable, in order to allow the steam free entry, 
that the valve be already some way open when the piston 
stroke begins, and thus the eccentric may be set to have a 
position Ca’ at the beginning of the stroke. In that case 
the valve is open at the beginning of the stroke to the 
extent of mm’, which is called the “lead.” The amount by 
which the angle between Ca’ (the eccentric) and CA (the | 
crank) exceeds a right angle is called the angular advance, | 
this being the angle by which the eccentric is set in advance | 
of the position it would occupy if the primitive arrangement | 
without lap were adopted. The quantities lap, lead, and | 


angular advance (6) are connected by the equation. 
outside lap -+-lead = half travel X cos 6. 


An effect of lead is to cause preadmission, that is to say, 
admission before the end of the back stroke, 


Graphic which, together with the compression of steam 
ee left in the cylinder when the exhaust port 
distribution Closes, produces the mechanical effect of 
of steam. “cushioning,” to which reference has already 


been made. To examine the distribution of 
steam throughout the piston’s stroke, we may now draw a 
circle to represent the path of the crank pin (Fig. 63, where 


ates cane wanes. 


| 
Fie, 63. 


the dotted lines have been added to show the assumed 
configuration of piston, connecting-rod, and crank) and 
transfer to it from the former diagram the angular positions, 
a, b, c, and d, at which the four events occur. To facilitate 
this transfer the diagrams of eccentric path and of crank- 
pin path may by a suitable choice of scales be drawn of the 
same actual size. Then by projecting these points on a 
diameter which represents the piston’s path, by circular 
ares drawn with a radius equal to the length of the con- 


position at cut-off and release, during the stroke which 
takes place in the direction of the arrow, and s, the point 
at which compression begins. It is obviously unnecessary 
to draw the two circles of Figs. 62 and 63 separately; the 
single diagram ‘Fig. 64) contains the solution of the steam 


3 
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distribution with a slide-valve, whose laps, travel, and 
angular advance are known, the same circle serving, on two 
scales, to show the motion of the crank and of the eccentric. 

146. A method of representing graphically the relations 
of valve and piston motion, sometimes conve- 
nient in dealing with valve-gears of a more 
complex character than the single eccentric is 
to set off the valve’s and the piston’s simulta- 
neous displacement at right angles to each other, as in Fig. 
65, the valve’s motion being exaggerated by using a coarser 
scale for it than for that of the piston. The result is an 
oval curve, from which the events in the steam distribution 
are determined by drawing lines AB and CD parallel to the 
piston’s path and distant from it by the amount of the out- 
side and inside lap respectively. Then a, 6, ¢, and d, and 
the corresponding points, p, g, 7, and s determine the four 


Oval 
diagram. 


ee eee ee 


Piston Travel 
Fic. 65.—Oval Diagram of Slide-Valve Motion. 


events as in former diagrams. Fig. 65 shows at a glance 
the amount of steam-opening at any part of the period of 
admission. AE is the lead. The events for the other side 
of the piston are determined by drawing AB above and 
CD below the middle line. 

147, The graphic construction most usually employed in 
slide-valve investigations is the ingenious dia- 
gram published by Dr. G. Zeuner in the Civil- 
ingenieur in 1856.1 On the line AB (Fig. 66), 
which represents the travel of the valve, let a pair of circles 
(called valve-circles) be drawn, each 
with diameter equal tothe half travel. 
A radius vector CP, drawn in the 
direction of the eccentric at any in- 
stant, is cut by one of the circles at 
Q, so that CQ represents the corre- 
sponding displacement of the valve 
from its middle position. That this 
is so will be seen by drawing PM (as 
in Fig. 59) and joining QB, when it 
is obvious that CQ=CM, which is 
the displacement of the valve. The line AB with the circles 
on it may now be turned back through an angle of 90° +-@ 
(@ being the angular advance), so that the valve-circles take 
the position shown to a larger scale in Fig. 67. This makes 
the direction of CQ (the eccentric) coincide on the paper 
with the simultaneous direction of the crank, and hence to 
find the displacement of the valve at any position of the 
crank we have only to draw CQ in Fig. 67 parallel to the 
crank, when CQ represents the displacement of the valve 
to the scale on which the diameter of each valve circle 
represents the half-travel of the valve. CQo is the valve 
displacement at the beginning of the stroke shown by the 
arrow. Draw circular arcs ab and ed with C as centre and 
with radii equal to the outside lap o and the inside lap7 
respectively. Ca is the position of the crank iich pre- 
admission occurs. The lead is aQo. The ; steam 


Zeuner's 
diagram. 


Fic. 66, 


opening is mB. The cut-off occurs when the er 
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direction Cb. Cc is the position of the crank at release, and 
Cd marks the end of the exhaust. 


_ Name seat 
en 


—_ 


; Fig. 67.—Zeuner’s Slide-Valve Diagram. 


of the piston. 
graphic construction, shown in Fig. 68. Here ab or a’b! 


FIG. 68. 


esents the connecting rod, and be or b’c the crank. 
h centre c and radius aca circle ap is drawn, and with 
e b and radius ab another circle ag. Then for any 

on of the crank, as cb’, the intercept pq between the 
les is easily seen to be equal to aa’, and is therefore the 
ce by which the piston has moved from its extreme 
)sition at the beginning of the stroke. In practice this 
am is combined with that of Fig. 67, by drawing both 
t the same centre and using different scales for valve 
on travel. A radius vector drawn from the centre 
to the crank in any position then shows the valve’s 
ement from the valve’s middle position by the inter- 
of Fig. 67, and the piston’s displacement from the 
g of the piston’s motion by the intercept pq of 


68. - 
149. In all the figures which have been sketched the 
its refer to the front end of the cylinder, that is the 
arest to the crank (see Fig. 63). To determine the 
of steam distribution at the back end, the lap circles 
by dotted lines in Fig. 67 must also be drawn, Ca’ 
» outside lap for the back end, and Ce’ the inside 
ese laps are not necessarily equal to those at the 
dof the valve. From Fig. 65 it is obvious that, 
ly with a short connecting-rod, the cut-off and re- 
ar earlier and the compression later at the front 
+ the back end if the laps are equal, and a more 
ieal steam distribution can be produced by making 
lap greater and the outside lap less on the side 
Js to the front end of the cylinder. On the other 
‘unsymmetrical distribution may be desirable, as 
where the weight of the piston assists 
g the down-stroke and resists it during the 
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up-stroke, and this may be secured by a suitable inequality 


een x | in the laps. 
148. In this diagram radii drawn from C mark the angu- | 
lar positions of the crank, and their intercepts by the valve | 


150. By varying the ratio of the laps o and i to the travel 
of the valve, we produce effects on the steam distribution 
which are readily traced in the oval diagram of 
Fig. 65 or in the other figures. Reduction of travel 
(which is equivalent to increase of both o and i) 
gives later preadmission, earlier cut-off, later re- 
lease, and earlier compression ; the ratios of expan- 
sion and of compression are both increased. The 
effect of a change in the angular advance is more 
easily seen by reference to Zeuner’s diagram, which 
shows that to increase @ accelerates all the events 
and causes a slight increase in the ratio of expan- 
sion. 

151. In designing a slide-valve -the breadth of 
the steam ports in the direction of the valve’s 
motion is determined with reference to the vol- 
ume of the exhaust steam to be discharged in a 
given time, the area of the ports being generally 
such that the mean velocity of the steam during 
discharge is less than 100 feet per second. The 
travel is made great enough to keep the cylinder 
port fully open during the greater part of the ex- 
haust; for this purpose it is 24 or 3 times the 
breadth of the steam port. To facilitate the exit 
of steam the inside lap is always small, and is often 
wanting or even negative. During admission the 
steam port is rarely quite uncovered, especially if 
the outside lap is large and the travel moderate. 
Large travel has the advantage of giving freer 
ingress and egress of steam, with more sharply- 
defined cut-off, compression, and release, but this 
advantage is secured at the cost of more work 
spent in moving the valve and more wear of the 
faces. To lessen the necessary travel without 
reducing the area of steam ports, double- and 
even treble-ported valves are often used. An ex- 


circles determine the corresponding displacement of the | ample of a double-ported valve is shown in Fig. 85. Fig. 
valve. It remains to find the corresponding displacement 69 shows the Trick valve, an ingenious device for the 
For this Zeuner employs a supplementary | same purpose. 


Fic. 69.—Trick Valve. 


152. The eccentric must stand in advance of the crank 
by the angle 90° + @, as in Fig. 70, where CK is 


the crank, and CE the corresponding position perenne 
of the eccentric when the engine isrunning in with slide- 
the direction of the arrow a. To set the engine valve, 


in gear to run in the opposite direetion (b) it is 
only necessary to shift the eccentric into the position CE’, 
_ when it will still be 90°-+ ¢ in advance of 
en the crank. In the older engines this re- | 
A versal was effected by temporarily disen- | 


A gaging the eccentric-rod from the valve- 
ne’ rod, working the valve by hand until the 
Fic. 70. crank turned back through an angle equal 


to ECE’, the eccentric meanwhile remain- 
ing at rest, and then re-engaging the gear. The eccentric 
sheave, instead of being keyed to the shaft, was driven by 
a stop fixed to the shaft, which abutted on one or other of 
two shoulders projecting from the sheave. In some modern 
forms of reversing gear means are provided for turning the 
eccentric round on the shaft, but the arrangement known 
as the link-motion is now the most usual gear in locomotive, 
marine, winding, and other engines which require to be 
often and easily reversed. 

153. In the link-motion two eccentrics are used, and the 
ends of their rods are connected by a link. In 


Stephenson’s link-motion—the earliest and still ney 
the most useful form—the link is a slotted bar stephen: 
or pair of bars curved to the same radius as the son’s. 


eccentric rods (Fig. 71), and capable of being 

shifted up or down by a suspension rod. The valve-rod 
énds in a block which slides within the link, and when the 
link is placed so that this block is nearly in line with the 
fo eccentric rod (R, Fig. 71) the valve moves in nearly 
the same way as if it were driven directly by a single 
eccentric. This is the position of “full forward gear.” In. 
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“full backward gear,” on the other hand, the link is pulled | 
up until the block is in nearly a line with the backward | 


eccentric rod R’. The link-motion thus gives a ready | 


means of reversing the engine,—but it does more than this. | 


Fia. 71.—Stephenson’s Link-Motion. 


By setting the link in an intermediate position the valve 
receives a motion nearly the same as that which would be 
given by an eccentric of shorter radius and of greater an- 


Fic. 72.—Gooch's Link-Motion, 


gular advance, and the effect is to give a distribution of 
steam in which the cut-off is earlier than in full gear, and 
the expansion and compression are greater. In mid gear 


Fic. 73.—Allan’s Link-Motion. 


the steam distribution is such that scarcely any work is 
done in thecylinder. The movement of the link is effected 
by a hand lever, or by a screw, or (in large engines) by an 


Fie. 74. 


auxiliary steam-engine. A usual arrangement of hand 
lever, sketched in Fig. 71, has given rise to the phrase 
“notching up,” to describe the setting of the link to give 
a greater degree of expansion. 
154. In Gooch’s link-motion (Fig. 72) the link is not 
moved upin shifting from forward to backward 
Gooch's gear, but a radius rod between the valve-rod and 
link-motion. the link (which is curved to suit this radius 
rod) is raised or lowered—a plan which has the 
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rods of the link-motion are crossed instead 
arrangement seldom used,—the are EFE 
convex towards C, 4 
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advantage that the lead is the same in all gears, In Allan’s 
motion (Fig. 73) the change of gear is effected Allan’ 
partly by shifting the link and partly by shift- ™ 
ing a radius rod, and the link is straight. 

155. The movement of a valve driven by a link- 
motion may be very fully and exactly 
analyzed by drawing with the aid of a ag rode 
template the positions of the centre line ree og 
of the link corresponding to a number of ; 
successive positions of the crank. Thus, in Fig. 74, 
two circular ares passing through eand e’ are drawn 
with E and E’ as centres and the eccentric rods are 
radii. These are loci of two known points of the link, 
and a third locus is the circle a in whieh the point of 
suspension must lie. By placing on the paper a tem- 
plate of the link, with these three points marked on 
it, the position of the link is readily found, and 
by repeating the process for other positions of the 
eccentrics a diagram of positions (Fig. 74) is drawn 
for the assigned state of the gear. A line AB drawn 
across this diagram in the path of the valve’s travel 
determines the displacements of the valve, and enables 
the oval diagram to be drawn (as in Fig. 65), which is 
shown to a larger scale in another part of Fig. 74. The ex- 
ample refers to Stephenson’s link-motion in nearly full for- 
ward gear; with obvious modification the same method 
may be used in the analysis of Gooch’s or Allan’s motion. 
The same diagram determines the amount of slotting or 


| sliding motion of the block in the link. In a well-designed 


gear this sliding is reduced to a minimum for that position 

of the gear in which the engine runs most usually, In ma-. 
rine engines the suspension-rod_ is generally connected to 

the link at the end of the link next the forward eccentric, 

to reduce this sliding when the engine is in forward gear. 

A less laborious, but less accurate, solution of link-motion 
problems is reached by the use of what is called 
the equivalent eccentric—an imaginary eccen- Equivalent 
trie, which would give the valye nearly the eccentric. 
same motion as it gets from the joint action of 

the actual eccentrics, The following rule for finding the 
equivalent eccentric, in any state of gear, is due 

to Mr. M’Farlane Gray : 


€ 
eS 
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Connect the eccentric centres E and E’ (Fig. 75) 
by a circular are whose radius = 
EE’ X length of eccentric rod, y 
2 X ee’ 
Then, if the block is at any point B, take EF such that 


EF : EE’; : eB: ee’. CF then represents the equivalent 
eccentric both in radius and in angular position. If the 


——- 
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156. Many forms of gear for reversi 
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expansion have been devised with the object of escaping 
the use of two eccentrics, and of obtaining a 


Other re- more perfect distribution of steam than the 
versing link-motion can often be made to give. Hack- 
_—- worth’s gear, the parent of several others, has a 
Hack- single eccentric E (Fig. 76) opposite the crank, 
worth’s, with an eecentric-rod EQ, whose mean position 


is perpendicular to the travel of the valve. The 
rod ends in a block Q, which slides on a fixed inclined guide- 
bar or link, and the valve-rod receives its motion through 
aconnecting rod from an intermediate point P of the eccen- 


° 
1 
! 
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Piston Path. 
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Fic, 77 —_Bremme’s or Marshall’s Valve-Gear. 


tric-rod, the locus of which is an ellipse. To reverse the 
gear the guide-bar is tilted over to the position shown by 
the dotted lines, and intermediate inclinations give various 
degrees of expansion without altering the lead. The steam 
distribution is excellent, and the cut-off is sharper than in 
the usual link-motion, but an objection to the gear is the 

wear of the -sliding-block and guide. In 


ar pesmi Bremme’s or Marshall’s form this objection is 
shall’s. obviated with some loss of symmetry in the 


valye’s motion by constraining the motion of 
the point Q, not by a sliding-guide, but a suspension-link, 
which makes the path of Qacircular are instead of a 
straight line; to reverse the gear the centre of suspension 
R of this link is thrown over to the position R’ (Fig. 77). In 
the example sketched P is beyond Q, but P may be between 
Q and the crank (as in Fig. 76), in which case the eccentric 
is set at 180° from the crank. This gear has 


Joy's. been applied in a number of marine engines. 
oa In Joy’s gear, which is extensively used in loco- 
_ motives, no eccentric is required ; and the rod correspond- 


ing to the eccentric rod in Hackworth’s gear receives its 
motion from a point in the connecting rod by the linkage 
shown in Fig. 78, and is either suspended, as in Marshall’s 


wv P 


Fixed Centre. 
Fia. 78.—Diagram of Joy's Valve-Gear. 


> 4 
form, by a rod whose suspension centre R is thrown over 
to reverse the motion, or constrained, as in Hackworth’s, by 
a slot-guide whose inclination is reversed. Fig. 79 shows 
'sgear as applied to a locomotive. A slot-guide E is used, 
nd it is curved to allow for the obliquity of the valve con- 
cting-rod AE. C is the crank-pin, B the piston path, 
nd Da fixed centre. The reversing gears of Walschaert, 
ywn, and Kitson also dispense with eccentrics, and are 
ely related to the invention of Hackworth.' A method 


g gears of this 


are generally termed radial 
ion of Mr. Joy’s and othe 


er arrangements will be 
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of reversing with a common slide-valve, which is used in 
steam steering engines* and some others, is to supply steam 
to what was (before reversal) the exhaust side of the valve 
and connect the exhaust to what was the steam side. This 
is done by means of a separate reversing valve through 
which the steam and exhaust pipes pass. 

157. When the distribution of steam is effected by the’ 
slide-valve alone the are of the crank’s motion 


during which compression occurs is equal to the Separate 
are during which expansion occurs, and for this at 
reason the slide-valve would give an excessive valves 


amount of compression if it were made to cut 
off the supply of steam earlier than about half-stroke. 
Hence, where an early cut-off is wanted it is necessary 


Fic. 79.—Joy’s Gear as applied to a Locomotive. 


either to use an entirely different means of regulating the 
distribution of steam or to supplement the slide-valve by 
another valve,—called an expansion-valve, usually driven 
by a separate eccentric,—whose function is to effect the cut- 
off, the other events being determined as usual by the slide- 
valve. Such expansion-valves belong generally to one or 
other of two types. In one the expansion-valve cuts off the 


“Yea. Py Py 
43 Ha 
' Walves } 
Vorve 
ca. Seat. 
Fig. 80. Fia. 81. 


supply of steam to the chest in which the main valve 
works. This may be done by a disk or double-beat valve 
(2 163), as in the Proéll gear mentioned in 7 175 below, or 
by a slide-valve working on a fixed seat (furnished with 
one or more ports), which forms the back or side of the 
main yalve-chest. Valves of this last type are usually 


WY 
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made in the “gridiron” or many-ported form to combine 
large steam-opening with small travel. Expansion-valves 
working in a fixed seat may be arranged so that the ports 
are either fully open (Fig. 80) or closed (Fig. 81) when the , 
valve is in its middle position. In the latter case the ex- 
pansion-valve eccentric is set in line with or opposite to the 


bad 


Fic. 83.—Expansion-Valve on back of Main Slide-Valve. 


crank, if the engine is to run in either direction with the 
same grade of expansion. Cut-off then occurs at P, Fig. 
82, when the shaft has turned through an angle ¢ from the 
beginning of the stroke. The expansion valve reopens at 


din Proc. Inst. Mech. Eng., 1880, Mr. Kirk, Mr. Bryce-Douglas, — 

ae gers have designed forms which more or less resemble 

those mentioned in the text. A 
2 Proc. Mech, 
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' the space within the ring, any steam that 
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Q, and the slide-valve must therefore have enough lap to | 


cut off earlier than 180°— ¢ from the beginning of the 
stroke, in order to prevent a second admission of steam to 
the cylinder. In the valve of Fig. 80 the expansion eccen- 
tric is set at right angles to the crank, if the action is to be 
the same in both directions. If not, these angles may be 
deviated from, and in this way a more rapid travel at the 
instant of cut-off may be secured for one direction of running. 

158. The other and much commoner type of expansion- 
valve is one sliding on the back of the main slide-valve, 
which is provided with through 
ports which the expansion-valve 
opens and closes. Fig. 83 shows 
one form of this type. Here the 
resultant relative motion of the 
expansion-valye and main-valve 
has to be considered. If ra and 
rm (Fig. 84) are the eccentrics 
working the main and expansion 
valves respectively, then CR 
drawn equal and parallel to ME 
is the resultant eccentric which 
determines the motion of the expansion-valve relatively to 
the main-valve. Cut-off occurs at Q, when the shaft has 
turned through an angle ¢, which brings the resultant 
eccentric into the direction CQ and makes the relative dis- 
placement of the two valyes equal to the distance 1. An- 
other form of this valve (corresponding to Fig. 81) cuts off 
steam at the inside edges of the expansion-slides. 

159. Expansion-valves furnish a convenient means of 
varying the expansion, which may be done by 
altering their lap, travel, or angular advance. 
Alteration of lap, or rather of the distance 1 in 
the figures, is often effected by haying the 
expansion-valve in two parts (as in Fig. 83) and holding 
them on one rod by right- and left-handed screws respec- 
tively; by turning the valve-rod the parts are made to 
approach or recede from each other. In large valves the 
adjustment is more conveniently made by varying the 
travel of the valve, which is done by connecting it to its 
eccentric through a link which serves as a lever of variable 
length. 

160. To relieve the pressure of the valve on the seat, 
large slide-valves are generally fitted with a 
steam-tight ring, which excludes steam from 
the greater part of the back of the valve. The 
ring fits steam-tight into a recess in the cover 
of the steam-chest, and is pressed by springs against the 
back of the valve, which is planed smooth 
to slide under the ring. Fig. 85 shows a 
relief ring of this kind fitted on the back 
of a large double-ported slide-valvye for a 
marine engine. Another plan is to fit the 
ring into a recess on the back of the valve, 
and let it slide on the inside of the steam- 
chest cover. Steam is thusexcluded from 
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Variation 
of cut-off. 


Relief- 
rings. 


leaks in being allowed to escape to the con- 
denser (or to the intermediate receiver 
when the arrangement is fitted to the high- 
pressure cylinder of a compound engine). 
A flexible diaphragm has also been used 
instead of a recess, to hold the ring. 

161. The pressure of valves on cylinder 
faces is still more completely obviated by 
making the back of the valve similar to its 
face, and causing the back to slide in con- 
tact with the valve-chest cover, which has 
recesses corresponding to the cylinder ports. 
This arrangement is most perfectly carried 
out in the piston slide-valves now very largely used in the 

high-pressure cylinders of marine engines. 
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Piston The piston slide-valye may be described as a 
en slide-valve in which the valve face is curved to 


form a complete cylinder, round whose whole 
; circumference the ports extend. The pistons 
are packed like ordinary cylinder pistons by metallic rings, 
and the ports are crossed here and there by diagonal bars 
to keep the rings from springing out as the valve moves 
over them, Figs. 86 and 87 show two forms of piston valve 
designed by Mr. Kirk for the supply of high-pressure steam 
to large marine engines. P,P are the cylinder ports in 
each. 

Fig. 85 illustrates an arrangement common in all heavy 
Balance-  Slide-valves whose travel is vertical—the bal- 
piston. ance-piston, which is pressed up by steam on its 

lower side and so equilibrates the weight of the 
valve, valve-rod, and connected parts of the mechanism. 

162. The slide-valve sometimes takes the form of a disk 


revolving or oscillating on a fixed seat, and sometimes of a | valve also, a pause is introduced at the end of the* 0 
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rocking cylinder (Fig. 88), This last kind of sliding motion 
| is very usual in stationary engines fitted with the Corliss 
gear, which will be described in the next chapter, in which 
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Fic, 86,—Piston Slide-Valve. Fic, 87,—Piston Slide-Valve. 
case four distinct rocking slides are commonly employed to 
effect the steam distribution, one giving admission and 
one giving exhaust at each end of the cylinder (see Fig. 
"163. In many stationary engines lift or disk valves are 
used, worked by tappets, cams, or eccentrics. 

Lift valves are generally of the Cornish or Wiese 


double-beat type (Fig. 89), in which equilibrium 
is secured by the use of two conical faces which open or 


ISIN WE 
Fic. 88.—Rocking Slide- Fig. 89.—Double-Beat Lift- 
Valve. Valve. 


close together. In Cornish pumping engines, which retain 

the single action of Watt’s early engine, three double-beat } 
valves are used, as steam-valve, equilibrium-valve, and ex- , 
haust-valve respectively. These are closed by tappets ori a q 
rod moving with the beam, but are Ye by means of a | 
device called a cataract, which actsas follows: The cataract i 
is a small pump with a weighted plunger, dis- 
charging fluid through a stop-cock which can oe 
be adjusted by hand when it is desired to alter 4 
the speed of the engine. The weighted plunger is raised 

a rod from the beam, but is free in its descent, so that it 
comes down at a rate depending on the extent to which the 
stop-cock is opened. When it comes down a certain way it 
opens the steam and exhaust valves, by liberating catches 
which hold them closed ; the “ out-door ” stroke then begins 
and admission continues until the steam-valve is closed : this 
is done directly by the motion of the beam, which also, at a 
later point in the stroke, closes the exhaust. | a th 
equilibrium-valve is opened, and the “ in-door ” stro! 
place, during which the plunger of the cataract i 


When it is completed, the piston pauses until the ¢ 
causes the steam-valve to open and the next “¢ 
stroke begins. By applying a cataract to the equi 
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stroke. Pauses have the advantage of giving the pump | 
time to fill and of allowing the pump-valves to settle in | 
their seats without shock. 


IX. GOVERNING. 


164. To make an engine run steadily an almost continuous 
process of adjustment must go on, by which 
Destetns the amonnt of work done by the steam in the 
© cylinder is adapted to the amount of external 
work demanded of the engine. Even in cases where the 
demand for work is sensibly uniform, fluctuations in boiler- 
pressure still make regulation necessary. Generally the 
process of government aims at regularity of speed; occa- 
sionally, however, it issome other condition of running that 
is maintained constant, as when an engine driving a 
dynamo-electric machine is governed by an electric regula- 
tor to give a constant difference of potential between the 
brushes. 

The ordinary methods of regulating are either (a) to alter 
the pressure at which steam is admitted by opening or clos- 
ing more or less a throttle-valve between the boiler and the | 
engine or (b) to alter the volume of steam admitted to the 
cylinder by varying the point of cut-off. The former plan 
was introduced by Watt and is still common, especially in 
small engines. From the point of view of heat economy it 
is wasteful, since the process of throttling is essentially 
irreversible, but this objection is to some extent lessened | 
by the fact that the wire-drawing of steam dries or super- | 
heats it, and consequently reduces the condensation which | 
it suffers on coming into contact with the chilled cylinder | 
walls. Ou the other hand, to hasten the cut-off involves a. 
gain rather than a loss of efficiency unless the ratio of ex- | 
pansion is already very great. The second plan of regulat- 
ing is much to be preferred, especially when the engine is 
subject to large variations of load, and is very generally 
followed in stationary engines of the larger types. 

165. Within certain limits regulation by either plan can 

be effected by hand, but for the finer adjust- 
Centrifugal ment of speed some form of automatic governor 
e is necessary. Speed governors are commonly 
governors. : ; 

of the centrifugal type: a pair of masses revoly- 
ing about a spindle which is driven by the engine are kept | 
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Fi. 91.—Loaded Governor. Fic. 92.—Spring Governor (Tangye). 
# 
from flying out by a certain controlling force. When an 


increase of speed occurs this controlling force is no longer 
to keep the masses revolving in their former path ; they 
e out until the controlling force is sufficiently increased, 
1 in moving out they act on the regulator of the engine, 
ch may be a throttle-valve or some form of automatic 


spindle by links, and the controlling force is fur- 
by the weight of the balls, which, in receding from 
le, are obliged to rise. When the speed exceeds or 
‘t of its normal value they move out or in, and so 
ywer a collar C which is in connection by a lever 
throttle-valve. The suspension-links may be hung 
| Vou, XXII.—1130 


STEAM-E 


tary controlling force is given by placing a 
3 yt 


|altering their mass, 
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from a cross-bar (Figs. 94, 95) instead of being pivoted in 
the axis of the spindle. 

166. In a modified form of Watt's governor, known as 
Porter’s, or the loaded governor, a supplemen- lided 
OAL 
weight on the sliding collar (Fig. 91). Thisis 8°V°'™0" 
equivalent to increasing the weight of the balls without 
In other governors the controlling 
force is wholly or partly produced by springs. Fig. 92 shows 
a governor by Messrs. Tangye in which the balls are con- 
trolled partly by their own weight and partly by a spring, 
the tension of which is regulated by turning the cap A. 

167. In whatever way the revolving masses are controlled, 
the controlling force may be treated as a force 
F acting on each ball in the direction of the 
radius towards the axis of revolution. Then, 
if M be the mass of the ball, n the number of 
revolutions per second, and ¢ the radius of the ball’s path, 
the governor will revolve in equilibrium when F = 472n2; M 


Equilib- 
rium of 
governor. 


| (in absolute units), or 


1. |¥ 
n= —A*!] *_ 

2 NMr 
In order that the configuration of the governor should be 
stable, F must increase more 
rapidly than r, as the balls 
move outwards. In thesim- 
ple conical pendulum governor, any of the 
three forms shown in Fig. 93, 94, and 95, 
where the balls have no load 


Condition 
of stability. 


5 to raise but their own weight, Gravity 
fia 4] the controlling force Fis the &°V©T°™ 
resultant of T, the tension in the link, 

FIG. 93. and Mg, the weight of the ball (Fig. 96). 


Let the height of the pendulum, that is, 
the distance above the plane of the balls of the point 


A 
; ; 
| 
& 
H T 
be Lips « wh 
Fie. 94. Fie. 95. Fic. 96. 


where the suspending-link, or the link produced, cuts the 
axis, be called h. Then F:Mg::r:h. Hence 


Any change of n tends to produce a change of h, and, if 
the governor itself and the regulating mechanism attached 
toit were free from friction, only one position of the gover- 
nor would be possible for any one value of n. It is obvious 
that neither this governor nor any other stable governor 
maintains a strictly constant speed in the engine which it 
controls. If the boiler pressure or the demand for work is 
changed, a certain amount of permanent displacement of 
the balls is necessary to alter the steam supply, and the balls 
can retain their displaced position only by virtue of a per- 


“manent change inthespeed. The maximum range of speed 


depends on that amount of change of n which 
suffices to alter the configuration of the gover- Sensibility. 
nor from the position which gives no steam- 
supply to the position which gives full steam-supply; and 
the governor is said to be sensitive if this range is a small 
fraction of n. 7 

168. If the governor is loaded, let M’ be the amount of 
the load per ball, and q the velocity ratio of 


the vertical movement of the load to the ver- Loaded 
tical movement of the ball. Then qM’gis the — governor. 


equivalent increase in the weight of each ball. 

The effect of the load is to increase the controlling force F 
from Mgr/h to (M-} qM’ )gr/h, and the speed at which the gov- 
ernor must now turn, to maintain any assigned height h, is 


—1,|(M+qM’)g 
ae. aN aes : 
The speed of the loaded governor must therefore be greater 
than that of an unloaded governor of the same height in 
the ratio V(M-—-qM’) © V M. 

The sensibility is then the same as that of an unloaded 
governor of the same height h, but the loaded 
governor has an important advantage in an- 
other respect—namely, its power or capability of 


Power, 


overcoming frictional resistance to a change of configura-_ 


tion. This quality in a governor is increased whenever the 


* 


‘ 7 P a’ 
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controlling force F is increased, whether by the addition of | trolling force, an approach to isochronism can be secured by 


a load or by the use of springs. 

For, let f be the frictional resistance to be overcome per 
ball, resolved as a force resisting the displacement of each 
ball in the direction of the radius rv. Then, if n be the 
speed normal to any configuration, this speed must change 
by a certain amount An before friction is overcome and the 
balls begin to be displaced. The controlling force is now 
F +-f when the balls are moving outwards, and F —f when 


the balls are moving inwards. Hence 
nt+an=s5 Ft f 

us Mr 
n—An a ey 

a7 XN Mr 


From this, if 4n be small compared with n, we have An/n 
== f/29, 

Thus, when a given amount of frictional resistance is to 
be overcome before the governor can act, the limits within 
which this friction allows the speed to vary are less the 
greater is the controlling force F. A loaded governor is 
more powerful in this respect than an unloaded governor 
of the same configuration in the proportion in which F is 
greater—namely, as M-}-qM’' isto M. A loaded governor 
may therefore have much lighter revolving masses without 
loss either of sensibility or of power. 

169. The same results are applicable to governors in 

which the controlling force is supplied by 


General springs as well as by gravity, or by springs 
aca alone. To find the configuration which the 
enna, governor will assume at any particular speed, 


or the speed corresponding to a particular con- 
figuration, it is only necessary to determine the whole con- 
trolling force F per ball acting along the radius towards 
the axis for various values of r. Let a curve ab (Fig. 97) be 
drawn showing the relation of Ftor. At 
any assigned value of r set up an ordinate 
QC =4r'n’yM. Join OC. The point ¢, in 
which OC cuts the curve, determines the 
value of r at which the balls will revolve 
at the assigned speed n. Or, if that is 
given, and the value of n is to be found, 
the line Oc produced will determine G, 
and then n?=QC/47*7M. The sensibility 
of the governor is determined by taking 
points a and 4 corresponding to full steam 
and no steam respectively, and drawing 
lines through them to determine the corresponding values 
of QA and QB.! When the frictional resistance f is known, 
an additional pair of curves drawn above and below ab, 
with ordinates F +-f and F —f respectively, serve to show 
the additional variations in speed which are caused by frie- 
tion. The governor is stable throughout its whole range 
when the curve ab has a steeper gradient than any line 
drawn from O to meet it. 

170, By 2 167 it is evident that, if, when the balls are dis- 
placed, the controlling force F changes propor- 
tionately to the radius 7, the speed is constant. 
In other words, the equilibrium of the goy- 
ernor is then neutral; it can revolve in equi- 
librium at one, and only at one, speed. At this speed it as- 
sumes, indifferently, any one of its possible configurations, 
The slightest variation of speed drives it to the extremity 
of its range ; hence its sensibility is indefinitely great. Such 
a governor is called isochronous. A gravity governor is iso- 
chronous when h is constant for all positions of the balls 


(since nx 7/q/h). This will be the case if the balls are con- 
strained to move in a parabolic path 

(Fig. 98), it being a property of i 

the parabola that the subnormal QM, I 

which is h, is constant. A useful ap- 
proximation to the same condition, 
through a limited range, is secured 
in Fareot’s governor by the device 
of hanging the balls by crossed links 


Fie, 97, 


Tsochron- 
ism, 


from the distant ends of a T piece 
(Fig. 95). If each centre of suspen- 
sion were at the centre of curvature Fic. 98 


of a parabolic are which coincided 

with the actual circular locus of the balls at the position of 
normal speed, the governor would be sensibly isochronous 
at that speed ; by taking the centres of suspension rather 
nearer the axis, a suitable margin of stability is seenred, 
but the governor is still nearly enough isochronous to be 
exceedingly sensitive.* Where springs furnish the con- 


1 See a paper by Mr. W. Hartnell, “On Governing Engines by 
Regulating the Expansion,” Proc, Inst. Mech Eng., 1882. 
2 See also a paper by Mr. J. Head, Proc. Inst, Mech. Eng., 1871. 
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adjusting the initial tension of the springs, and this forms 
a convenient means of regulating the sensibility. Thus, 


|in Mr. Hartnell’s apparatus (Fig. 99), where the balls move 


Fic. 99.—Hartnell’s Governor, 


in a nearly horizontal direction, and gravity has little to do 
with the control, the governor can be made isochronous by 
screwing down the spring, so that the initial force exerted 
by the spring is to its increase by displacement of the balls 
as the initial radius of the balls’ path is to the increase of 
radius by displacement. When the initial force is increased 
beyond this the governor becomes unstable, In Fig.97 the 
condition of isochronism is secured when the line ab coin- 
cides with a straight line through O. 

171. In practice no governor can be absolutely isochro- 
nous. It is indispensable to leave a small mar- 
gin of stability for the sake of preventing vio- 
lent change in the supply of steam, especially 
when there is much frictional resistance to be overcome by 
the governor, or where the influence of the governor takes | 
much time to be felt by the engine. An over-sensitive goy- 
ernor is liable to fall into a state of oscillation called hunting. 
When an alteration of speed begins to be felt, howeverreadily 
the governor alters its form, the engine’s response is more or ' 
less delayed. If the governor acts by closing a throttle- 
valve, the engine has still a capacious valve-chest on which 
to draw for steam. If it acts by changing the cut-off, its { 
opportunity is passed if the cut-off has already occurred, 
and the control only begins with the next stroke. This lag- 
ging of effect is specially felt in compound engines, where 
that portion of the steam which is already in the engine 
continues to do its work for nearly a whole revolution after 
passing beyond the governor’s control. The result of this 
storage of energy in an engine whose governor is too nearly 
isochronous is that, whenever the demand for power sud- 
denly falls, the speed rises so much as to force the governor 
into a position of over-control, such that the supply of steam 
is no longer adequate to meet even the reduced demand for 
power. Then the speed slackens, and the same kind of ex- 
cessive regulation is repeated in the opposite direction. A 
state of forced oscillation is consequently set up. The effect 
is aggravated by the momentum which the governor balls 
acquire in being displaced, and also, to a very great degree, 
by the friction of the governor and the regulating mech- 
anism, Hunting is to be avoided by giving the governor a 
fair degree of stability, by reducing as far as possible the 
static frictional resistances, and by introducing a viscous — 
resistance to the displacement of the coventiaty nly wit 

‘or 


Hunting. 


oe 


vents the displacement from occurring too su 
out affecting the ultimate position of equilibriun 
this purpose many governors are furnished _ 
with a dash-pot, which is an hydraulic or pneu- 
matic brake, consisting of a piston connected 
to the governor, working loosely in a ey 
ae ne oil or hing me “i a! 
K some high-speed engines the goy 
blocks revolve in a vertical plane, about a 1b 
and the control is given wholly by 
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is shown in Fig. 100, which is the governor of the Arming- | gear the lap of the valve is altered; in others the governor 
ton and Sims engine referred to in 7 197 below. Another | acts by shifting the expansion-valye eccentric round on its 
shaft, and so changing its angular advance. 
174. In large stationary engines the most usual plan of 
automatically regulating the expansion is to 
employ some form of trip-gear, the earliest Corliss 
type of which was introduced in 1849 by G. H. Shi 
Corliss of Providence, U.S. In the Corliss system the valves 
which admit steam are distinct from the exhaust-valves. 
The latter are opened and closed by a reciprocating piece 
which takes its motion from an eccentric. The former are 
opened by a reciprocating piece, but are closed by springing 
back when released by a trip- or trigger-action. The trip 
occurs earlier or later in the piston’s stroke according to the 
position of the governor. The admission-valve is opened 
by the reciprocating piece with equal rapidity whether the 
cut-off is going to be early or late. It remains wide open 
during the admission, and then, when the trip-action comes 
into play, it closes suddenly. The indicator diagram of a 
Corliss engine consequently has a nearly horizontal admis- 
sion-line and a sharply defined cut-off. Generally the 
valves of Corliss engines are cylindrical plates turning in 
hollow cylindrical seats which extend across the width of 
Fic, 100,—Goyernor of Armington & Sims Engine. the cylinder. Often, however, the admission-valves are of 
: ; the disk or double-beat type, and spring into their seats 
example is furnished by the governor of Brotherhood’s en- | when the trip-gear acts. Many forms of Corliss gear have 
gine (7 203, Fig. 128). been invented by Corliss himself and by others. One of 


} 


Fic. 101.—Corliss Engine, with Spencer Inglis Trip-Gear. 


173. The throttle-valve, as introduced by Watt, was origi- | these, the Spencer Inglis! trip-gear, by Messrs. Hick, Har- 
nally a disk turning on a transverse axis across | greaves & Co., is shown in Figs. 101 and 102. A wrist-plate 
ato: the centre of the steam-pipe. It is now usually | A, which turns on a pin on the outside of the cylinder, 
a double-beat valve (Fig. 89) or a piston-valve. | receives a motion of oscillation from an eccentric. It opens 
When regulation is effected by varying the cut-off, and an! the cylindrical rocking-valve B by pulling the link C, 
expansion valve of the slide-valve type is used, the gover- | which consists of two parts, connected to each other by a 
‘nor generally acts by changing the travel of the valve. | pair of spring clips,a,a. Between the clips there is a rock- 
Fig. 99 illustrates a common mode of doing this, by giving | ing-cam }, and as the link is pulled down this cam places 
the expansion-valve its motion from an eccentric-rod | itself more and more athwart the link, until at a certain 
ough a link, the throw of which is varied by the dis- | point it forces the clips open. Then the upper part of the 
ement of the governor balls. In Fig.100, the governor link springs back and allows the valve B to close by the 
acts on the main slide-valve of the engine (there | action of a spring in the dash-pot D. When fhe wrist-plate 
being no separate expansion-valve), and the | makes its return stroke the clips re-engage the upper por- 
displacement of the revolving masses M, M| tion of the link C, and things are ready for the next stroke. 
changes both the throw and the angular) Therocking-cam } has its position controlled by the governor 
nee of the eccentric, thereby producing a change in the | through the link E in such a way that when the speed of 
| supply similar to that produced by “notching up” a/| the engine increases it stands more athwart the link C, and — 
ion. The eccentricity B is altered by the relative | therefore causes the clips to be released at an earlier point 
nt of two parts C, D into which the eccentric 4 
divided. In other forms of automatic expansion- : 1 Proc. Inst. Mech. Eng., 1868. 
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in thestroke. A precisely similar arrangement governs the | 
admission of steam to the other end of the cylinder. The 
exhaust-valves are situated on the bottom of the eylinder, 
at the ends, and take their motion from a separate wrist- 

plate which oscillates on the same pin with the plate A.! 
175. Fig. 103 shows a compact form of trip-gear by Dr. 
Proéll. A rocking-lever ab is made to oscillate 


Proéll's on a fixed pin through its centre by a connec- 
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| position of the throttle-valve, or the expansion- 


trip-gear. : s 
da ghabee: tion to the crosshead of the engine. When the 


end a rises, the bell-crank lever ¢ engages the lever d, and 


Fia. 102.—Corliss Valve-Gear, Spencer Inglis form. 


when a is depressed the lever d is forced down and the 
valve eis opened to admit steam to one end of the cylin- 
der. Asacontinues moving down a point is reached at 
which the edge of c slips past the edge of d, and the valve 


Fie. 103.—Proéll's Automatic Expansion Gear. 


is then forced to its seat by a spring in the dash-pot f. This 
disengagement occurs early or late according to the position 
of the fulerum piece g, on which the heel of the bell-crank 
e rests during the opening of the valve. The position of g 
is determined by the governor. A similar action, occurring 
at the other end of the rocking-bar ab, gives steam to the 
other end of the cylinder. In one form of Proéll’s gear both 
ends of ab act on the same steam-valve, which is then a 
separate expansion-valve fixed on the back of a chest in 
which an ordinary slide-valve works. 


1Numerous forms of Corliss gears are illustrated in W. H. 
Uhland’s work on Corliss engines, translated by A. Tolhausen 
(London, 1879). A more recent form of gear by 
scribed in Engineering, vol. xl. p. 251. 


r. Inglis is de- 
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176. In the ordinary form of centrifugal governor the 


link, or the Corliss trigger depends on the con- Disen- 
figuration of the governor, and is definite for Never 
‘each position of the balls. In disengagement nors. 


governors, of which the governor A shown on 
the right-hand side in Fig. 104 is an example, any redue- 


tion of speed below a certain value sets the regulating 
mechanism in motion, and the adjustment continues until 
the speed has been restored. Similarly a rise of speed 


Fic. 104.—Knowles’s Supplementary Governor. 


above a certain value sets the regulating mechanism in 
motion in the other direction. If the spindle a (Fig. 104) 
is connected to the regulator so as to give more steam if it 
turns one way and less if it turns the other, the speed at 
which the engine will run in equilibrium must lie between 
narrow limits, since at any speed high enough to keep 4 in 
gear with a the supply of steam will go on being reduced, 
and at any speed low enough to bring ¢ into gear with a the 
supply will go on being increased. This mode of govern- 
ing, besides being sensibly isochronous, has the advantage 
that the power of the governor is not limited by the con- 
trolling force on the balls, since the governor acts by 
deflecting a portion of the power that is being developed by 
the engine to the work of moving the regulator. It is 
rarely applied to steam engines, probably because its action 
is too slow. This defect has been ingeniously 


remedied in the supplementary gevernor of Mr. paeuions 
W. Knowles, who has combined a disengage-~ sieatarr 
ment governor with one of the ordinary type governor. 


in the manner shown in Fig. 104.2, Here the 
spindle a, driven by the supplementary or disengagement 
governor A, acts by lengthening the red d which connects — 
the ordinary governor B with the regulator. It does this 
by turning a coupling nut e which unites two parts of d, 
on which right- and left-handed screws are cut. Any sud- 
den fluctuation in speed is immediately responded to by 
the ordinary governor. Any more or less permanent change 
of load or of steam-pressure gives the supplementary gov- _ 
ernor time to act. It goes on adjusting the supply until the 
normal speed is restored, thereby converting the control of 
the ordinary governor, which is stable, and therefore not 
isochronous, into a control which is isochronous as 
all fluctuations of long period. The power of the combina. 
tion is limited to that of the common governor B. 
177. Other governors which deserve to be classed as dis 
engagement governors are those in which the Relay 
displacement of the governor affects the regu- : 
lator, not directly by a mechanical connection, ~ = | 
but by admitting steam or other fluid into what may be 
called a relay cylinder, whose piston acts on the regulator. 
In order that a governor of this class should work without 
hunting, the piston and valve of the relay cylinder shoule 
be connected by what is termed differential gear, the 
of which is that for each displacement of the valve 
governor the piston moves through a distance pre 
to the displacement of the valve. An example 
ential gear is shown in Fig. 105. Suppose that 
is connected with the governor so that it is1 
acceleration of the engine’s speed. The rod ¢ 
from the relay piston b to the regulator serves as 
and the valve-rod d is consequently raised. 
steam to the upper side of the piston and 
piston, which pulls down d with it, since the 
serves as a fulcrum. Thus by the downw 
the piston the valve is again restored to 


is 


2 Proc, Inst, Mech, Eng., 188 
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and the action of the regulator then ceases until a new | the fan is constant, the moment required to keep the case 


change of speed occurs. 


LAY PLEPTEIPL ALLE 
ON marrs ste 


= 


Fis. 105. 


Fic. 105.—Differential Gear 
for Relay Governor. 


Fie. 106. 
Fic. 106.—Siemen’s Governor. 


position of the rudder follow step by step, every movement 
of the hand wheel ;! also, in the steam reversing gear which 
is applied to large marine engines, to make the position of 
the drag-link follow that of the hand-lever; and also in 
certain electrical governors.2. The effect of adding a dif- 
ferential gear such as this to a relay governor or other dis- 
engagement governor is to convert it from the isochronous 

to the stable type. 
178. Another group of governors is best exemplified by 
the “differential” governor of the late Sir W. 


Differ- Siemens’ (Fig. 106). A spindle a driven by the 
chem engine drives a piece } (whose rotation is re- 
era sisted by a friction brake) through the dyna- 
gover- mometer coupling ¢, consisting of a nest of 
nors. -bevel-wheels and a loaded lever d. So long as 


the speed remains constant the rate at which 

work is done on the brake is constant and the lever d is 
steady. If the speed accelerates, more power has to be 
communicated to b, partly to overcome the inertia and 
partly to meet the increased resistance of the brake, and 
the lever d is displaced. The lever d works the throttle- 
valve or other regulator, either directly or by a steam relay. 
The governor is isochronous when the force employed to 
hold d@ in position does not vary; if the force increases when 
d is displaced, the governor is stable. A governor of this 
class may properly be called a dynamometric governor, 
since it regulates by endeavoring to keep constant the rate 
at which energy is transmitted to the piece b. In one form 
of Siemens’s governor the friction-brake is replaced by a sort 
of centrifugal pump, consisting of a paraboloidal cup, open 
at the top and bottom, whose rotation causes a fluid to rise 
in it and escape over the rim when the speed is sufficiently 
great. Any increase in the cup’s speed augments largely 
the power required to turn it, and consequently affects the 
position of the piece which corresponds to dad, Siemens’s 
governor is not itself used to any important extent, but the 
rinciple it embodies finds application in a number of other 


7 


179. The “velometer” or marine-engine regulator of 
Messrs. Durham and Churchill) is a governor of the same 
In it the rotation of a piece corresponding to d is 
isted by means of a fan revolving in a case containing a 
id, and the coupling piece which is the mechanical 
equivalent of @ in Fig. 106 acts on the throttle-valve, not 
rectly but through a steam relay. In Silver’s marine 
vernor® the only friction-brake that is provided to resist 
rotation of the piece which corresponds to b is a set of 
vanes. The inertia is, however, very great, and any 
eleration of the engine’s speed consequently displaces 
dynamometer coupling, and so acts on the regulator in 
effort to increase the speed of b. 
nother example of the differential type is the Allen? 
ernor, which has a fan directly geared to the engine, 
ving in a case containing a fluid. The case is also free 
n, except that it is held back by a weight or spring 
connected to the regulator. So long as the speed of 


2 a paper by Mr. J. MacFarlane Gray, Proc. Inst. Mech, Eng., 
ns, Min. Proc. Inst, C.E., vol. 1xxxi. p. 166. 


g ) : A somewhat similar differential | from turning does not vary, and consequently the position 
contrivance is used in steam-steering engines to make the | of the regulator remains unchanged. 


| 0 When the fan turns 
faster the moment increases, and the case has to follow it 
(acting on the regulator) until the spring which holds the 
case from turning is sutticiently extended, or the weight 
raised. The term “dynamometric governor’ is equally 
applicable to this form; the power required to drive the 
fan is regulated by an absorption-dynamometer in the case 
instead of by a transmission-dynamometer between the en- 
gineand the fan. In Napier’s governor the case is fixed, and 
the reaction takes place between one turbine-fan which re- 
volve’ with the engine and another close to it which is held 
from turning by a spring and is connected with the regu- 
lator. 

180. Pump governors form another group closely related 
to the differential or dynamometrie type. An 
engine may have its speed regulated by work- 
ing a small pump which supplies a chamber 
from which water is allowed to escape by an orifice of con- 
stant size. When the engine quickens its speed water is 
pumped in faster than it can escape, and the accumulation 
of water in the chamber may be made to act on the regula- 
tor through a piston controlled by a spring or in other 
ways. This device has an obvious analogy to the cataract 
of the Cornish pumping-engine (7 163), which has, how- 
ever, the somewhat different purpose of introducing a regu- 
lated pause at the end of each stroke. The “differential 
valve-gear” invented by Mr. H. Davey, and successfully 
applied by him to modern pumping-engines, combines the 
functions of the Cornish cataract with that of a hydraulic 
governor for regulating the expansion.’ In this gear, which 
is shown diagramatically in Fig. 107, the valve-rod of the 


Pump gov- 
ernors, 


mene 


Fic. 107.—Davey’s Differential Valve-Gear. 


engine (a) receives its motion from the lever 6, one end of 
which (¢) copies, on a reduced scale, the motion of the engine 
piston, while the other (d), which forms (so to speak) the 
fulerum, has its position regulated by attachment to a sub- 
sidiary piston-rod, which is driven by steam in a cylinder e, 
and is forced to travel uniformly by a cataract f. The point 
of cut-off is determined by the rate at which the main pis- 
ton overtakes the cataract piston, and consequently comes 
early with light loads and late with heavy loads. 

181. The government of marine engines is peculiarly dif- 
ficult on account of the sudden and violent 


fluctuations cf load to which they are subjected Govern: 
by the alternate uncovering and submersion —- 
of the screw in a heavy sea. However rapidly engines. 


the governor responds to increase of speed by 
closing the throttle-valve, an excess of work is still done 
by the steam in the valve-chest and in the high-pressure 


cylinder. To check the racing which results from this, it 


has been proposed to supplement the control which the 
throttle-valve on the steam-pipe exercises by throttling the 
exhaust or by spoiling the vacuum. Probably a better plan 
is that of Messrs. Jenkins and Lee, who give supplementary 
regulation by causing the governor to open a shunt-valve 
which connects the top and bottom of the low-pressure cylin- 
der, thus allowing a portion of the steam in it to pass the 
piston without doing work. In Dunlop’s pneumatic gov- 
ernor? an attempt is made to anticipate the racing of the 
screw by causing the regulator to be acted on by the changes 
of pressure on a diaphragm which is connected by an air- 
pipe with an open vessel fixed under the stern of the ship. 
A plan has recently been introduced by Mr. W. B. Thompson 
to prevent the racing of marine engines by working the 
valves from a lay shaft which is driven at a uniform speed 


by an entirely independent engine. So long as this lay 
shaft is not driven too fast the main engine is obliged to 
follow it; if the lay shaft is driven faster than the main 
engine can follow the main engine pauses so as to miss a 
stroke, and then goes on. Reversing the motion of the lay 
shaft reverses the main engine. : 


8 Proc. Inst, Mech. Eng., 1874. 
® Tbid., 1879. 
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182. In connection with governors mention may be made 
of an apparatus introduced by Mr. Moscrop to | 


Moscrop 


recorder, give a continuous record of fluctuations in the 


speed of engines. It resembles a small centri- 
fugal governor, but the displacement of the balls actuates, 
not a regulator, but a pencil which moves transversely on 
a ribbon of paper that is moved continuously by clockwork. 
The recorder responds so rapidly to changes of speed as to 
show not only the comparatively slow changes which occur 
from stroke to stroke, but also those shurt-period fluctua- 
tions between a maximum and minimum, within the limits 
of each single stroke, which will be discussed in the next 
chapter. 
X. THE Work ON THE CRANK-SHAFT. 
183. Besides those variations of speed which occur from 


Use of 


fly-wheel governor to check, there are variations within 


each single stroke over which the governor has 
of course no control. These are due to the varying rate at 
which work,is done on the crank-shaft during its revolu- 
tion. To limit them is the function of the fly-wheel, which 
acts by forming a reservoir of energy to be drawn upon 
during those parts of the revolution in which the work done 
on the shaft is less than the work done by the shaft, and to 
take up the surplus in those parts of the revolution in which 
the work done on the shaft is greater than the work done by 
it. This alternate storing and restoring of energy is accom- 
plished by slight fluctuations of speed whose range depends 
on the ratio which the alternate excess and defect of energy 
bears to the whole stock the fly-wheel holds in virtue of its 
motion. The effect of the fly-wheel may be studied by 
drawing a diagram of crank-effort, which shows the work 
done on the crank in the same way that the indicator dia- 
gram shows the work done on the piston. The same dia- 
gram serves another useful purpose in determining the 
twisting and bending stress in the crank. 

184. The diagram of crank-effort is best drawn by repre- 
senting, in rectangular co-ordinates, the rela- 


a pieced tion between the moment which the connect- 
effort. ing-rod exerts to turn the crank and the angle 


turned through by the crank. When the angle 
is expressed in circular measure, the area of the diagram is 
the work done on the crank. 


Fic. 108, 


Neglecting friction, and supposing in the first place that 
the engine runs so slowly that the forces required for the 
acceleration of the moving masses are negligibly small, the 
moment of crank-effort is found by resolving the thrust P 
of the piston-rod into a component Q along the connecting- 
rod and a component O normal to the surface of the guide 
(Fig. 108). The moment of crank-effort is 


rT cosa 
Q.CM=P.CN=Prsina (+79 vse) 


where CN is drawn perpendicular to the centre line or 


Zz sg = $ bye 7 a a 
Fre. 109.—Diagram of Crank-Effort. 

travel of the piston, 7 is the crank, | the connecting-rod, 
and a the angle ACB which the crank makes with the centre 
line. A graphic determination of CN is the most convenient 
in practice, unless the connecting-rod is so long that its 


1 Proc. Inst. Mech, Eng., 1884. 
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stroke to stroke, which it is the business of the | 
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obliquity is negligible, when the second term in the above 
expression vanishes. Fig. 109 shows the diagram of crank- 
effort determined in this way for an engine whose connect- 
ing-rod is 34 times the length of its crank, and in which 
steam is cut off at half-stroke. The thrust P is determined 
from the indicator diagrams of Fig. 108 by taking the excess 
of the forward pressure on one side of the piston over the 
back pressure on the other side, and multiplying this effec- 
tive pressure by the area of the piston. The area of the 
diagram of crank-effort is the work done per revolution. 
185. The friction of the piston in the cylinder and the 
piston-rod in the stuffing-box is easily allowed 
for, when it is known, by making a suitable — of 
deduction from P. Friction-at the guides, at =. 
the crosshead, and at the crank-pin has the effeet of making 
the stress at each of these places be inclined to the rubbing 
surfaces at an angle ¢, the angle of repose, whose tangent 
is the coefficient of friction. Hence O, instead of being 
normal to the guide, is inclined at the angle ¢ in the diree- 
tion which resists the piston’s motion (Fig. 110); and the 
thrust along the connecting-rod, instead of passing through 
the centre of each pin, is displaced far enough to make an 
angle # with the radius at the point where it meets the 
pin’s surface. To satisfy this condition let a “ friction- 
circle” be drawn about the centre of each pin, with radius 
equal toasin ¢, where a is the actual radius of the pin. 
Any line drawn tangent to this circle will make the angle 
¢ with the radius of the pin at the surface of the pin. The 
thrust of the connecting-rod must be tangent to both circles ; 
it is drawn as in Fig. 110, so that it resists the rotation of 
the pins relatively to the rod. The direction of rotation of 
the pins is shown by curved arrows in the figure, where the 
friction-circles are drawn to a greatly exaggerated scale. 
Finally, P (after allowing for the friction of pisten-packing 
and stuffing-box) is resolved into O and Q, and Q.CM, the 
moment of Q on the shaft, is determined. This gives a 
diagram of crank-effort, correct so far as friction affects it, 
whose area is no longer equal to that of the indicator dia- 
gram. The difference, however, does not represent the 
whole work lost through friction of the mechanism, since 
the friction of the shaft itself, and of those parts of the 
engine which it drives, has still to be allowed for if the 
frictional efliciency of the engine as a whole is in question. 


‘sere wee?” 


Fie. 110. 
186. The diagram of crank-effort is further modified 


when we take account of the inertia of the 
piston and connecting-rod. For the purpose 
of investigating the effects of inertia, we may 
assume that the crank is revolving at a sensibly uniform 
rate of n turns per second. Let M be the mass of the piston, 
piston-rod, and crosshead in pounds, and a its acceleration 
at any instant in feet per second per second. The foree 
required to accelerate it is Ma/g, in pounds-weight, and 
this is to be deducted in estimating the effective value of P. 
The effect is to reduce P during the first part of the stroke 
and to increase it towards the end, thereby compensating 
to some extent for the variation which P undergoes in 
consequence of an early cut off. If the éonnecting-rod is 
so long that its obliquity may be neglected the piston has 
simple harmonic motion, and 
a= —4n°n?r cos a = — 4r2n?a, 

where 2 is the distance of the piston from its middle 
sition. More generally, whatever ratio the length J of 
connecting-rod bears to that of the crank r, 


a rPcos 2a + r3sinta 
— a a 4 
a= —4r*?r (cos (P —reinta) 


The effect is to make, on the diagram of P, a correcti 
the character shown in Fig. 111, where the broken | 

refers to the case of an indefinitely long connecting 
the full line ab to the case of a connecting-rod 3} 
length of the crank. In a vertical engine the weight 
piston and piston-rod is to be added to or subtracted 


* 


Effect of 
inertia. 


the 
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To allow for the inertia of the connecting-rod is a matter 
of somewhat greater difficulty. Its motion may conveniently | 


Fig, 111. 


be analyzed as consisting of translation with the velocity 
of the crosshead, combined with rotation about the eross- 
head as centre. Hence the force required for its acceleration | 
is the resultant of three components—F), the force required | 


Fic. 112. 


for the linear acceleration a (which is the same as that of 
the piston) ; Fe, the force required to cause angular accelera- 
tion about the crosshead ; and F's, the force towards the centre 
of rotation, which depends on the angular velocity, and is 
equal and opposite to the so-called centrifugal force. Let @ 
be the angle BAC (Fig. 112), 6 the angular velocity of the 
rod about A, and 6@ its angular acceleration, and let M’ be 
the mass of the rod. Then 
Fi = M’a/q, 
and acts through the centre of gravity G, parallel to AC; 
F,=M’. AG. 8/g, 

and acts at right angles to the rod through the centre of 

-_-pereussion H; 

F3= M’. AG. 62/g, 

. nd acts along the rod towards A. Also, 

\ — _2rnrcosa__, 

} VP—rsin2a ’ 

—4nn?r sin a(?—r?) 
(P—r'sin2a)$ * 

The moments of these forces about C are next to be found, 
and to be deducted from the moment of the thrust in the 
connecting-rod (and if the weight of the rod is to be con- 
sidered, its moment about C is to be added) in finding the 
resultant moment of crank-effort. 

187. If, however, the friction at the crosshead and crank- 
pin is to be taken account of, the whole group of forces 
acting on the rod must be considered as follows. Compound 
forces equal and opposite Fi, F2, and Fs into a single force 


and ‘= 


Fia. 113. 


(Fig. 113), which may be called the resultant resistance 
acceleration of the connecting-rod. If the weight of the 
to be considered let it also be taken as a component 


s a 


Fie. 114. 


oning R. Then the rod may in any position be re- 
as in equilibrium under the action of the forces Q, 
‘S, where Q and S are the forces exerted on it by the 
1 and crank-pin respectively. These three forces 
a point pin R, which is to be found by trial, the 
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condition being that in the diagram of forces, Fig. 114, after 
the triangle POQ has been drawn, and the force R set out, 
the force-line S shall be parallel to a line drawn from p 


tangent to the friction-cirele of the crank-pin, as in Fig. 
113. When this condition has been satisfied by trial, the 
value of S,which is the thrust on the crank-pin, is de- 
termined, and 8.CM is the moment of crank-effort. This 


method is due to the late Prof. Fleeming Jenkin, who has 
applied it with great generality to the determination of the 
fricticnal efficiency of machinery in two important papers,! 
the second of which deals in detail with the dynamies of 


‘ 
v\ 
1 
‘ 
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the steam-engine. Fig. 115, taken from that paper, shows 
the diagram of crank-effort in a horizontal direct-acting 
engine,—the full line with friction, and the dotted line 
without friction,—the inertia of the piston and connecting- 
rod being taken account of, as well as the weight of the 
jatter. It exhibits well the influence which the inertia of 
the reciprocating parts has in equalizing the crank-effort 
in the case of an early cut-off. The cut-off is supposed to 
occur pretty sharply at about one-sixth of the stroke. The 
engine considered is of practical proportions, and makes 
four turns per second; and the initial steam pressure is 50 
tb persquare inch. It appears from the diagram that, witha 
slightly higher speed, or with heavier rods, a better balance 
of crank-effort might be secured, especially as regards the 


Fig. 116.—Crank-Effort Diagram for Two Cranks, 


stroke towards the crank, which comes first in the diagram ; 
on the other hand, by unduly increasing the mass of the 
reciprocating pieces or their speed the inequality due to 
expansion would be oyer-corrected and a new inequality 
would come in. 

188, When two or more cranks act on the same shaft, the 
joint moment of crank-effort is found by com- i 
bining the diagrams for the separate cranks, in Somber 
the manner illustrated by Fig. 116, which re- sg 
fers to the case of two cranks at right angles. 


Another graphic method of exhibiting the variations of 


moment exerted on the crank-shaft during a 
revolution is to draw a circular diagram of 
crank-effort, in which lines proportional to the 
moment are set off radially from a circular line which 
represents the zero of moment. An example of this’ plan is 
given in Fig. 117, which shows the-resultant moment de- 
termined by Mr. A. C. Kirk for one of his triple-expansion 
engines with three cranks set at 120° from each other. 
Curves are drawn for various speeds, giving in each case the 
resultant moment due to the steam pressure (as determined 
from actual indicator diagrams) combined with the mo- 
ments due to the inertia of the reciprocating parts. rcp 
marked 0 is the steam line without inertia—or, in 6ther 
words, the curve corresponding to an indefinitely slow 
speed. The other curves refer to the number of revolutions 
per minute marked on them. 


Cireular 


189. To determine the fluctuations of speed during a 


revolution, the resultant diagram of work done 
on the crank-shaft is to be compared with a 
similar diagram drawn to show the work done 

the shaft in overcoming its own friction 


Fluctu- 
ations of 


and in overcoming the resistance of the mechanism 


1 Trans. Roy. Soc., Edin., vol, xxviii. p. 1 and p. 703. 
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which it drives. In general the resistance may be 
taken as constant, and the diagram of effort exerted 
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Fic, 117,—Circular Diagram of Crank-Effort for a Three- 
Cylinder Engine. 
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by the crank-shaft is then a straight line, as EFGHIJKL 
in Fig, 118. At F,G,H, I,J, and K the rate at which 
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: width of the line which it draws. On the other hand, any 
bending of the line implies the quite independent charac- 
| teristic of unsteadiness from one revolution to another. 
The former is due to insufticient fly-wheel energy, 
the latter to imperfect governing. 

190. An interesting consequence of the periodic 
alternations in crank-effort which occur in each 
revolution has been pointed out by Mr. M. Long- 
ridge. The fly-wheel receives its alternate ac- 
celeration and retardation through changes of the 
torsional stress in the shaft. If these occur at in- 
tervals nearly equal to the period of free torsional 
vibration which the fly-wheel possesses in virtue 
of the torsional elasticity of the shaft between it 
and the crank, strains of great amplitude will arise ; 
and Mr. Longridge has suggested that this may 
account for the observed fact that engine-shafts 
have been ruptured when running so that the 
fluctuations of crank-effort occurred with one par- 
ticular frequency, although the greatest effort was 
itself much less than the shaft would safely bear. 


XI. EXAMPLES OF STEAM-ENGINES. 
STATIONARY ENGINES. 


191. In classifying engines with 
their general arrangement of parts 
and mode of working, account has 
to be taken of a considerable num- 
ber of independent characteristics. We have, 
first, a general division into condensing and 
non-condensing engines, with a subdivision of 

the condensing class into those which act by surface 
condensation and those which use injection. Next 
there is the division into compound and non-compound, 
with a further classification of the former as double-, 
triple-, or quadruple-expansion engines. Again, engines 
may be classed as single or double-acting, according as 
the steam acts on one or alternately on both sides of 
the piston. Again, a few engines—such as steam- 
hammers and certain kinds of steam-pumps—are non- 
rotative, that is to say, the reciprocating motion of the 


regard to 


Descriptive 
terms. 
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piston does work simply on a reciprocating piece; but 
generally an engine does work on a continuously re- 
volving shaft, and is termed roftative. In most cases 
the crank-pin of the revolving shaft is connected di- 
rectly with the piston-rod by a connecting-rod, and the 


work is being done on and by the shaft is the same; hence 
amaciion at at these points the fly-wheel is neither gaining | 
fly-wheel, nor losing speed. The shaded area above FG} 

is an excess of work done on the crank, and 
raises the speed of the fly-wheel from a minimum at F to a 
maximum at G. From G to H the fly-wheel supplies the 
defect of energy shown by the shaded area below GH, by | 
which the demand for work exceeds the supply; its speed 
again reaches a minimum at H, and againa maximum atI. 
The excesses und defects balance in each revolution if the 
engine is making a constant number of turns per second. 
, In what follows it is assumed that they are only a small 
fraction of the whole energy held by the fly-wheel. 

Let 4E be the greatest single amount of energy which 
the fly-wheel has to give out or absorb, as determined by 
measuring the shaded areas of the diagram; and let o: and 
«2 be the maximum and minimum values of the wheel’s 
angular velocity, which occur at the extremes of the period 
during which it is storing or supplying the energy AE, The 
mean angular velocity of the wheel 9 will be sensibly equal 
to 3(1-+ 2) if the range through which the speed varies is 
moderate. Let Eo be the energy of the fly-wheel at this 
mean speed. Then ; 

Eo = 4Tap?, 


where I is the moment of inertia of the fly-wheel. 
AE = eee ae = Lwo( oy —w) =2E. (#1 — 2) 
wo 


*, Te: 
The quantity“, which we may write q, is the ratio of the 


extreme range of speed to the mean speed, and measures the 
degree of unsteadiness which the fly-wheel leaves uncor- 
rected. If the problem be to design a fly-wheel which will 
keep q down to an assigned limit, the energy of the wheel 
must be such that 


The Moscrop recorder,, alluded to in ? 182, exhibits the 
degree of unsteadiness during a single reyolution by the 


| 
{ 
‘ 
. 
. 
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engine is then said to be direct acting ; in other cases, 
of which the ordinary beam-engine is the most im-- 
portant example, a lever is interposed between the 
piston and the connecting-rod. The same distinction 
applies to non-rotative pumping engines, in some of 
which the piston acts directly on the pump-red, while 
in others it acts through a beam. The position of the 
cylinder is another element of classification, giving 
horizontal, vertical, and inclined cylinder engines. 
Many vertical engines are further distinguished as 
belonging to the inverted cylinder class; that is to Bays 
the cylinder is above the connecting-rod and erank. 
In oscillating cylinder engines the connecting-rod is 
dispensed with ; the piston-rod works on the crank- 
pin, and the cylinder oscillates on trunnions to, allow 
the piston-rod to follow the erank-pin round its cireular 
path. In trunk engines the piston-rod is dispensed 
with ; the connecting-rod extends as far as the piston, 
to which it is jointed, and a trunk or tubular extension 
of the piston, through the cylinder cover, gives room 
for the rod to oscillate. In votary engines there is no 
piston in the ordinary sense ; the steam does work on 
a revolving piece, and the necessity is thus avoided of 
afterwards converting reciprocating into rotary motion. 
192. Inthe single-acting atmospheric engine of New-- 
comen the beam was a necessary feature; the use of 
water-packing for the piston required that the al 
should move down in the working stroke, and 
was needed to let the counterpoise pull the p 
Watt’s improvements made the beam no lon 
sary ; and in one of the forms he designed 
carded—namely, in the form of pumping 


1 Proc. Inst. Mech. Eng., May, 1884, p. 163. 
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as the Bull engine, in which a vertical inverted cylinder | P in BD, taken so that BP: DP:: EN: CM, moves 


stands over and acts directly on the pump-rod. 
the beam type was generally retained by Watt, and for 
many years it remained a favorite with builders of en- 
gines of the larger class. The beam formed a conve- 
nient driver for pump-rods and valve-rods ; and the 
parallel motion invented by Watt as a means of guiding 


Fic. 119.—Watt's Parallel Motion. Fie. 120. 


the piston-rod, which could easily be applied to a beam- 
engine, was, in the early days of engine-building, an 
easier thing to construct than the plane surfaces which 
are the natural guides of the piston-rod in a direct- 
acting engine. In modern practice the direct-acting 
type has to a very great extent displaced the beam 
type. For mill-driving and the general purposes of’ a 
rotative engine the beam type is now rarely chosen. 


Fig. 121. 


In pumping engines it is more common, but even there 
the tendency is to use direct-acting forms. ’ 
193. The only Spade ene of ep ae 
~_ requiring special notice here is the ‘* paralle 
, —— Bee Pa Miner form of which is shown 
diagrammatically in Fig. 119. There MN 
is the path in which the piston-rod head, or 
as it is often called, is to be guided. ABC 


is the middle line of half the beam. C being the fixed 
cer Sv about which the beam oscillates. A link BD 


sa point in the beam with aradius link ED, 
Specillates about a fixed centre at E. <A point 


121.—Small Horizonal Direct-Acting Steam-Engine : Side Elevation. 


But | in a path which coincides very closely with the straight 
|line MPN. 


(. Any other point F in the line CP or CP 
aaa is made to copy this motion by means of the 


inks AF and FG, parallel to BD and AC. In the 


ordinary application of the parallel motion a point such 


as F is the point of attachment of the piston-rod, and 
P is used to drive a pump-rod. Other points in the 
line CP produced are occasionally made use of, by 
adding athae links parallel to AC and BD. 

Watt’s linkage gives no more than an approxima: 
tion to straight-line motion, but in a well-designed 
example the amount of deviation need not exceed one 
four-thousandth of the length of stroke. It was for 
long believed that the production of an exact straight- 
line motion by pure linkage was impossible, until the 
»roblem was solved by the invention of the Peaucel- 
fie cell.? The Peaucellier linkage has not been applied 
to the steam-engine, except in isolated cases. 

194. Another ‘‘ parallel motion’’ which has been 
used in steam-engines is shown in Fig. 120. 


A - . “4 Scott- 
AB is a link pivoted on a fixed centre at A, Russell's 
and connected to the middle of another link = 


PQ, which is twice the length of AB. Q is 
uided to move ina straight line in the direction of AQ. 
then moves in an exact straight line through A. 
This is not a pure linkage, since Q slides in a fixed 


Game meg 
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Fie, 122,—Plan. Fig. 128.—Section on AB in Fig. 121. 


guide, but the distance through which Q has to be 
guided is small compared with the stroke of P. If Q 
is guided to move in the are of a circle of large radius, 
by using a radius rod from a fixed centre above or below 
it, the guiding surfaces at Q are avoided, but the path 
of P is then only very nearly straight. An example of 
the linkage in this form, with the further modification 


1 The kinematics of the parallel motion are discussed in Ran- 
kine’s Machin leet pa a p. me and rules are given for the — 
roportions an ons of the . 
a Kempe's Ho to Draw a Straight Line (“Nature Series’’), 
1877. 


that A is shifted out, and B is brought nearer to P, 
occurs in the pumping engine of Fig. 130 below. 

In by far the greater number of modern steam- 
engines the crosshead is guided by a block sliding on 
planed surfaces. In many beam-engines, even, this 
plan of guiding the piston has taken the place of the 
parallel motion. 


195. No type of steam-engine is so common as the hori- 
zontal direct-acting. A small engine of this 
type, made by Messrs. Tangye, and rated as a 
10-horse-power engine, is illustrated in Figs. 


Horizontal 
direct-act- 
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ing engines. 49] to 124. It furnishes a good example of a very | 


numerous class, and serves to illustrate the prin- 
cipal parts of acomplete engine. Fig. 121 isa side elevation, 


. Fig. 124.—Horizontal Section through Cylinder and Valve-Chest. 


| 


Fig. 122 a plan, Fig. 123 a transverse section through the 
bedplate in front of the cylinder, on the line AB; and Fig. 
124 is a horizontal section through the cylinder, 
valve-chest, valve, stuffing-boxes, piston, and cross- 
head. The bedplate is a single hollow casting, with 
two surfaces planed on it to serve as guides (see Fig. 
123). At one end the bedplate forms a pillow-block 
for the shaft, which has another main bearing inde- 
pendently supported beyond the fly-wheel. At the 
other end the bedplate is shaped so as to form the 
cylinder cover; the cylinder is bolted to this and 
overhangs the bed. 

The cylinder (of 10 inches diameter and 20 inches 
stroke) consists of an internal “liner” 
of cast-iron, exactly bored, and fitted 
within an external cylindrical casting, 
of which the ports and sides of the yalve-chest 
form part. The space between the liner and the 
external cylinder serves as a steam-jacket. The use of 
a separate liner within the main cylinder is now gen- 
eral in large engines. In the front cylinder cover there 
is a stuffing-box through which the piston-rod passes. The 
stuffing-box is kept steam-tight by a soft packing which is 
pressed in by a gland, In some instances the packing con- 
sists of metallic rings. The cylinder cover and gland are 
lined with a brass ring in the hole through which the 
piston-rod passes. The valve-rod is brought out of the 
valve-chest in thesame way. The piston is a hollow casting 
into which the piston-rod is screwed and riveted over. It 
-is packed by two split rings of cast-iron, which are sprung 
into recesses turned in the circumference of the piston. 
This mode of packing is used in locomotives and small 
engines. For large pistons the usual plan is to employ 
wider split rings, called floating rings, pressed against the 
sides of the cylinder, not by their own elasticity, but by 
separate springs behind them in the body of the piston; 
they are held in place by a movable flange called a junk- 
ring on one face of the piston. One example of the packing 
of a large piston is shown in Fig. 134. The crosshead con- 
sists of a steel centre piece with a round boss, in which the 
piston-rod is secured by a cotter, and a forked front, where 
the end of the connecting-rod works on a pin. A pair of 
pins at top and bottom carry the steel shoes or sliding-blocks, 
whose distance from the centre is adjustable by nuts to take 
up wear. There is no crank; the connecting-rod works on 
a pin fixed in a disk on the end of the shaft in front of the 
main bearing. The valve-rod, which is worked by an 
eccentric just behind the bearing is extended through the 
end of the valve-chest, and forms the plunger of a feed- 
pump which is bolted to the end of the chest. Frequently 
the feed-pump is fixed at any convenient part of the bed- 
plate, and is driven by a separate eccentric, and in some 
cases its plunger is connected directly to the crosshead. In 
the main bearing the shaft turns in gun-metal or phosphor- 
bronze blocks called brasses. In heavy engines these are 


Details. 


generally lined with Babbit’s anti-friction metal or other | a cylinder 12 inches in diameter anda ad 2 
soft alloy, and in many modern engines the brasses are | makes 275 revolutions per minute, has a piston sp 
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entirely dispensed with, a lining of Babbit’s metal being let 
into the cast-iron surface of the bearing. When the brasses 


|are in two pieces, the plane of division between them is 


chosen to be that in which the wear is likely to be least. 
A more satisfactory adjustment is possible when the brasses 
are in three or more pieces. 

196. Whew a condenser is used with a small horizontal 
engine it is usually placed behind the cylinder; 


and the air-pump, which is within the con- = ses 
denser, is a horizontal plunger or piston-pump pump 


worked by a “ tail-rod ”’—that is, a continuation 
of the piston-rod past the piston and through the back cover 
of the cylinder. Figs. 125 and 126 show in section one of 
Messrs. Tangye’s small condensers fitted with a double- 
acting air-pump to be driven by a tail-rod. The condenser 
proper is the chamber A, and into it the injection-water 
streams continuously through perforations in the 
pipe B, which has a cock outside to regulate the 
supply. The pump draws condensed water down 
to the lower part of the vessel at either end alter- 
nately through the valves C, and forces it up 
thence through the valves D to a chamber E, from 
which the delivery-pipe leads out. The pump 
is a gun-metal piston working in a cylinder 
fitted with a gun-metal liner. The valves are 
flat india-rubber rings held down in the centre 
by a spring, which allows them to open by rising 
bodily, as well as by bending. 

197. The engine of Figs. 121-4 makes 85 revyo- 
lutions per minute, and its mean 
piston speed is consequently about Ta spred 
280 feet per minute. In some spe- muatues 
cial forms of small horizontal en- : 
gine the design is adapted to a much more rapid recip- 
rocation of the moving masses, and the piston speed is 


Ny 


Condenser and Air-Pump. 


raised to a value seldom exceeded in the largest land 
engines, although still higher values are now common in 
marine practice. Experience shows that the weight of 
engines of any one type varies roughly as the piston area. 
Their power depends on the product of piston area, piston 
speed, and pressure; and hence, so long as the pressures are { 
similar, the ratio of power to weight is nearly proportional R 
to piston speed. Cases present themselves in which it is ‘ 
desirable to make this ratio as great as possible; and, apart 
from this, an engine making a large number of revolutions 
per minute is a convenient motor for certain high-speed 
machines, 

A good example of asmall horizontal engine, specially 
designed by the symmetry and balance of its 
parts, by largeness of the bearing surfaces, and pam 4 
by very perfect lubrication, to stand the strains engine. 
which are caused by high speed, is the Arming- 
ton & Sims engine, made in America by the patentees and 
in England by Messrs. Greenwood & Batley. The bedplate 
is symmetrical about the line of motion of the crosshead ; 
it supplies two very long main bearings for the shaft, at 
each end of which there is an overhung fly-wheel. The 
bearings have an adjustable side-block to take up wear. 
They are formed entirely of white-metal, cast on to the 
cast-iron pillow-blocks. In the middle are two disks, form- 
ing crank-cheeks, which are weighted opposite the erank- 
pin, so that they balance the pin and that part of the con- 
necting-rod which may be treated as having its mass applied 
there. The crank-pin and the crosshead-pin are wide enough 
to sive a large bearing area. The crosshead-block is a 
hollow bronze casting, giving an exceptionally large su 
of contact with the guides. The valve is a piston-valve of 
the Trick type, which works sufficiently tight without 
packing. The valve-rod and eccentric-rod are connected 
through a block with slides on a fixed guide, 
which has been already illustrated in Fig. 1 
within one of the fly-wheels. An engine of t 
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feet per minute, and indicates about 80 horse-power. Other 
good examples of high speed combined with double action 
are furnished by the Porter-Allen engine! and by the very 


light engines which Mr. Thorneycroft and others have | 


introduced for driving fans to supply air to the closed stoke- 
holes of torpedo-boats. In these a speed of 1000 revolutions 
per minute is made possible by the use of light retiprocating 
parts and large bearing surfaces. 

198. Fig. 127 shows a large non-compound horizontal Cor- 
liss engine for mill-driving, by Messrs. Hick, 
Hargreaves & Co. The cylinder is 34 inches 
in diameter, the stroke 8 feet, and the speed 45 
revolutions per minute, giving a mean piston 
speed of 720 feet per minute. 


Large hori- 
zontal Cor- 
liss engine. 


jacketed round the barrel in the space between the liner | 


and the outer cylinder, and also at the ends, which are cast 
hollow for this purpose. In large horizontal engines the 
weight of the piston tends to cause excessive wear on the 
lower side of the cylinder. In the example shown a part 
of the weight is borne by a tail-rod, ending in a block, which 
slides on a fixed guide behind the cylinder. To further 
diminish wear the piston is sometimes made much wider 
from front to back than the one shown here; and the device 
is sometines resorted to of giving the piston-rod “camber” 


—that is to say, an upward curvature in the middle porfion, 
which the weight of the piston reduces to straightness. 
‘Fig. 127 illustrates a common method of attaching the air- 
pump and condenser in large horizontal engines. The 
sr lat is placed in a well in front of the cylinder, and 
the air-pump, which is a vertical bucket-pump, is worked 
by a bell-crank lever, connected with the crosshead by a 
link. The fly-wheel of this engine is grooved for rope- 
ring; it is cast in segments, which are bolted to one 
er and to the spokes, and the spokes are secured by 
tters in tapered sockets in the nave. It is large and 
vy, to suit the inequality of driving effort which is 
ed by the use of a single cylinder and a very early cut- 
in engines of this class. To facilitate starting and 
ve-setting, mill engines are often provided with an 
ry called a “ barring” engine. The barring engine 
a toothed pinion, which gears into a toothed rim in 
-wheel, and is contrived to fall automatically out of 
soon as the main engine starts. 
en uniformity of driving effort or the absence of 
nts is specially important, two independent cylin- 
e often coupled to the same shaft by cranks at right 


= 1 Proc. Inst. Mech. Eng., 1868, 
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| zontal engines of the larger class are generally 
The cylinder is steam-| 
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angles to each other, an arrangement which allows the 
engine to be started readily from any position. 
The ordinary locomotive is an example of 
this form. Among fixed engines of the larger 
kind, winding engines,in which ease of starting, stopping, 
and reversing is essential, are very generally made by coup- 
ling a pair of horizontal cylinders, with cranks at right 
angles to each other, on opposite sides of the winding- 
drum, with the link-motion as the means of operating the 
valves. 

200, Non-compound engines of so large a size as that of 
Fig. 127 are comparatively uncommon. Hori- 


Coupled 
engines. 


Compound 
horizontal 


compounded either (1) by haying a high and a engines 
gines, 


low pressure cylinder side by side, working on 
two cranks at exactly or nearly right angles to each other, 
or (2) by placing one cylinder behind the other, with the 
axes of both inthe same straight line. The latter is called 
the tandem arrangement. In it one piston-rod is generally 
common to both cylinders; occasionally, however, the 
piston-rods are distinct, and are connected to one another 
by a framing of parallel bars outside of the cylinders, 
Another construction, rarely followed, is to have parallel 
cylinders with both piston-rods acting on one crank by 


Fia. 127.—Horizontal Corliss Condensing Engine. 


being joined to opposite ends of one long crosshead. In 
some recent compound engines the large cylinder is hori- 
zontal, and the other lies above it in an inclined position, 
with its connecting-rod working on the same crank-pin. 

In tandem engines, since the pistons move together, there 
is no need to provide a receiver between the cylinders. It 
is practicable to follow the “ Woolf” plan of allowing the 
steam to expand directly from the small into the large cyl- 
inder; and in many instances this is done. In point of 
fact, however, the connecting-pipe and steam-chest form an 


intermediate receiver of considerable size, which will 


cause loss by “drop” (7 113) unless steam be cut off in the 
large cylinder before the end of the stroke. Hence it is 


more usual to work with a moderately early cut-off in the. 


low-pressure cylinder than to use the “ Woolf” plan of ad- 
mitting steam to it throughout the whole stroke. Unless 
it is desired to make the cut-off occur before half-stroke, a 
common slide-valve will serve to distribute steam to the 
large cylinder, For an earlier cut-off than this a separate 
expansion-valve is required on the low-pressure cylinder, to 
supplement the slide-valve; and in any case, by providing 
a separate expansion-valve, the point of cut-off is made 
subject to easy control, and may be adjusted so as to avoid 
drop or to divide the work as may be desired between the 
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two cylinders.’ For this reason it is not unusual to find an 
expansion-valve, as well as a common slide-valye, on the 
low-pressure cylinder even of tandem engines. In many 


cases, however, the common slide-valve only is used. On | 


the high-pressure cylinder of compound engines, the cut- 
off is usually effected either by an expansion slide-valve or 
by some form of Corliss or other trip-gear. 

For mill engines the compound tandem and compound 
coupled types are now the most usual, and the high-pressure 
cylinder is very generally fitted with Corliss gear. In the 
compound coupled arrangement the cylinders are on sepa- 
rate bedplates, and the fly-wheel is between the cranks. 

201. The general arrangement of vertical engines differs 
little from that of horizontal engines. The 
Direct-act- 
ing vertical 
cylinder 
engines. 


by a cast-iron frame resembling an inverted A, 
whose sides are kept parallel for a part of their 
length to serve as guides for the crosshead. 
Sometimes one side of the frame only is used, and the en- 
gine is stiffened by a wrought-iron column between the 
cylinder and the base on the other side. Wall-engines are a 
vertical form with a flat frame or bedplate, which is made 
to be bolted against a wall; in these the shaft is generally 
at the top. Vertical engines are compounded, like hori- 
zontal engines, either by coupling parallel cylinders to 
cranks at right angles (as in the ordinary marine form 
which will be illustrated later, 2 218), or, tandem fashion, 
by placing the high-pressure cylinder above the other. In 
vertical condensing engines the condenser is situated at 


the base, and the air-pump, which has a vertical stroke, is | 


generally worked by a lever connected by a short link to 
the crosshead. In some cases the pump is horizontal, and 
is worked by a crank on the main shaft. 

202. Engines making 400 to 1600 revolutions per minute 
have been extensively applied, in recent years, 
to the driving of dynamos and other high-speed 
machines. These are for the most part single- 
acting; steam is admitted to the back of the 
piston only, and the connecting-rod is in compression 
throughout the whole revolution. Besides simplifying the 
valves, this has the important advantage that alternation 
of strain at the joints may be entirely avoided, with the 
knocking and wear of the brasses which it is apt to cause, 


High-speed 
single-acting 
engines. 
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Fic, 128.—Brotherhood's Three-Cylinder Engine: longitudinal 
section. 


To secure, however, that the connecting-rod shall always 
push, there must be much cushioning during the back or 
exhaust stroke. From a point near the middle of the back 
stroke to the end the piston is being retarded; and, as this 
must not be done by the rod (which would thereby be re- 
‘quired to pull), cushioning must begin there, and the work 
spent upon the cushion must at every stage be at least as 
great as the loss of energy on the part of the piston and 
rod, In some single-acting engines this cushioning is done 
by compressing a portion of the exhaust steam; in others 
the rod is kept in compression by help of a supplementary 
piston, on which steam from the boiler presses; in Mr. 
Willans’s engine the cushioning is done by compressing air. 

203. A very successful example of the multiple-cylinder 


Brotherhood 


engine. inder engine introduced by Mr. Brotherhood in 


1873, the most recent form of which is shown 
in Figs. 128 and 129. Fig. 128 is a longitudinal and Fig. 


1 Or, alternatively, the adjustment may be made so that the 
steam undergoes equal changes of temperature in both cylinders. 


cylinder is usually supported above the shaft | 
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| 129a transverse section. Three cylinders, set at 120° apart, 
project from a closed casing, the central portion of which 
| forms the exhaust. The pistons are of the trunk type— 
that is to say, there is a joint in the piston itself which 
allows the piston-red to oscillate, and so makes a separate 
connecting-rod unnecessary. The three rods work on a 
single crawk-pin, which is counterbalanced by masses fixed 
to the crank cheeks on the other side of the shaft. Steam 
is admitted to the back of the pistons only. It passes first 
through a throttle-valve, which is controlled by a centrif- 
ugal spring-governor (Fig. 128), and is then distributed to 
the cylinders by three piston-valves A, worked by an eccen- 
tric, the sheave of which is made hollow so as to overhang 
one of the main bearings (Fig. 128). Release takes place by 
the piston itself uncovering exhaust ports in the cireum- 
ference of the cylinder, and the rocking motion of the 
piston rod is taken advantage of to open a supplementary 
exhaust port (B, Fig. 129), which remains open during a 
sufficient portion of the back stroke. The flexible coupling 
C shown in Fig. 128, in which the twisting moment of the 
shaft is transmitted through disks of leather, prevents 
straining of the shaft and bearings through any want of 
alignment between the shaft of the engine and that of the 
mechanism it drives. Besides its use as a steam-engine, 
Mr. Brotherhood’s pattern has been extensively applied in 
driving torpedoes by means of compressed air. As asteam- 
engine it is compounded by placing a high-pressure cylinder 
outside of and tandem with each low-pressure cylinder. 
204, In other engines of this type a pair of cylinders, or 
a high and a low pressure cylinder, are set vertically side 
by side, to work on cranks opposite each other, The cranks 
and connecting-rods are completely enclosed, and are lubri- 
cated by dipping into a mixture of oil and water with 
which the lower part of the casing is filled. In the West- 
inghouse engine, where there are two vertical cylinders to 
which steam is admitted by a piston-valve, the crank-shaft 
is situated half a crank’s length out of the line of stroke, 


single-acting high-speed type is the three-cyl-- 


to reduce the effects of the connecting-rod’s obliquity during 
the working stroke.2. In Mr. Willans’s latest form of engine 
the high and low pressure cylinders are tandem, and the 
space between the piston forms an intermediate receiver. 
The piston-rod is hollow, and has a piston-valve in it which 
controls the admission of steam to the high-pressure cylin- 


‘Fic. 129.—Brotherhood's Three-Cylinder Engine: transverse 
section. 


der and its transfer to the low-pressure cylinder. The 
piston-valve within the rod takes its differential motion 
from an eccentric on the crank-pin. The crosshead is itself 
a piston working in a cylindrical guide, in which it com- 
presses air as it rises during the back stroke in order to 
cushion the reciprocating parts. Se ' 

205. In engines for pumping or for blowing air it is not — 
essential to drivearevolving shaft,andinmany ; 
forms the reciprocating motion of the steam- peeries « 
piston is applied directly or through a beam to — engines, 
produce the reciprocating motion of the pamp- t 
piston or plunger. On the other hand, pump 
are frequently made rotative for the sake of ad 
wheel. When the level of the suction water is 
high, horizontal engines, with the pump behind 
der and in line with it, are generally preferred 
cases a beam-engine or vertical direct-acting 
common. Horizontal engines are, however, en 

2 See bir Sonespts , August 13, 1886, 

3 See “ hecussian on High Speed Motors,” Mi 
Noy. 1885, ) 
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pump water from any depth by using triangular rocking 
frames, which serve as bell-crank levers between the hori- 
zontal piston and vertical pump-rods,! 

Fig. 130 shows a compound inverted vertical pumping 
engine of the non-rotative class, by Messrs. Hathorn, 
Davey & Co. Steam is distributed through lift yalves, and 
the engine is governed by the differential gear illustrated 
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Fra. 130.—Vertical Non-Rotative Pumping Engine. 


in Fig. 107, in conjunction with a cataract, which makes 
the piston pause at the end of each stroke. The pistons 
are in line with two pump-rods, and are coupled by an in- 
verted beam which gives guidance to the crossheads by 
means of an approximate straight-line motion, which is a 
modification of that of Fig. 120. Surface condensers are 
frequently used with pumping engines, the water which 
the engine pumps serving as circulating water. 


{ 206. In a very numerous class of direct-acting steam- 
Di pumps, the steam-piston and the pump-piston 
swine or plunger are on the same piston-rod. In some 

: of these a rotative element is introduced, partly 
pumps. to secure uniformity of motion, and partly for 
convenience of working the valves; a connect- 


ing-rod is taken from some point in the piston-rod toa 
~ erank-shaft which carries a fly-wheel; or a slotted cross- 
head fixed to the rod gives rotary motion to a crank-pin 
gearing into the slot, the line of the slot being perpendic- 
ular to that of the stroke. Many other steam-pumps are 
strictly non-rotative. In some the valve is worked by tap- 
pets from the piston-rod. In the Blake steam-pump a 
tappet worked by the piston as it reaches each end of its 
stroke throws over an auyiliary steam-valve, which admits 
steam to one or other side of an auxiliary piston carrying 
the main slide-valve. In Cameron & Floyd’s form one of 
a pair of tappet-valves at the ends of the cylinder is opened 
by the piston as it reaches the end of the stroke, and puts 
one or other side of an auxiliary piston, which carries the 
slide-valve, into communication with the exhaust, so that 
it is thrown over. In the Worthington engine—a design 
‘which has had much success in America, and is now being 
introduced in England by Messrs. Simpson—two steam 
cylinders are placed side by side, each working its own 
pump-piston. The piston-rod of each is connected by a 
short link to a swinging bar, which actuates the slide-valve 
of the other steam-cylinder. In this way one piston begins 
- its stroke when the motion of the other is about to cease, 
‘anda smooth and continuous action is secured. 
907, The Worthington engine has been extensively ap- 
4 plied, on a large scale, to raise water for the 
Worth- supply of towns and to force oil through “ pipe- 
eigton lines” in the United States. In the larger sizes 
Rs it is made compound, each high-pressure cyl- 
_inder having a low-pressure cylinder tandem with it on the 
same rod. Owing to the lightness of the reciprocating 
ses, and their comparatively slow acceleration, their 
ia does not compensate, to any great extent, for the 
ality of pressure on the pump-piston that would be 
ad by an early cut-off in the steam cylinder (see 7 186). 
neet this difficulty, and make high expansion practi- 
2, an ingenious addition has recently been made to the 
‘an account of beam and other forms of rotative pumping 


a pape by Mr. Rich, and remarks by Mr. J. G, air, 
oc. Inst. C. E., April, 1884. 
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| engine.” A crosshead A (Fig. 131) fixed to each of the 
| piston-rods is connected to the piston-rods of a pair of 
| oscillating cylinders B, B, which contain water and com- 
| municate with a reservoir full of air compressed to a pres- 
|sure of about 300 tb per square inch. When the stroke 
| (which takes place in the direction of the arrow) begins the 
pistons are at first forced in, and work is at first done by 


Fie. 131. 


the main piston-rod, through the compensating cylinders 
B, B, on the compressed air in the reservoir. This con- 
tinues until the crosshead has advanced so that the eylin- 
ders stand at right angles to the line of stroke. Then for 
the remainder of the stroke the compensating cylinders 
assist in driving the main piston, and the compressed air 
gives out the energy which it stored in the earlier portion. 
The volume of the air reservoir is so much greater than 
the volume of the cylinders B, B that the air pressure re- 
mains nearly constant throughout the stroke. Any leakage 
from the cylinder or reservoir is made good by a small 
pump which the engine drives. One advantage which this 
method of equalizing the effort of a steam-engine piston 
has (as compared with making use of the inertia of the 
reciprocating masses) is that the effort, when adjusted to 
be uniform at one speed, remains uniform although the 
speed be changed, provided the inertia of the reciprocating 
parts be small. In the Worthington “ high-duty ” engine, 
where this plan is in use, the high and low pressure cylin- 
ders are each provided with a separate expansion-valve of 
the rocking-cylinder type, as well as a slide-valve ; the cut- 
off is early, and the efficiency is as high as in other pump- 
ing engines of the best class. . 

908, Mr. Hall’s “pulsometer” is a peculiar pumping 
engine without cylinder or piston, which may 


be regarded as the modern representative of “aae 
the engine of Savery (76). The sectional view, ea 


Fig. 132, shows its principal parts. There are 

towards the top, where the steam- 
pipe B enters. A  ball-valve Cc 
allows steam to pass into one of 
the chambers and closes the other. 
Steam entering (say) the right- 
hand chamber forces water out of 


delivery passage D, which is con- 
nected with an air-vessel. When 
the water-level in A sinks so far 
that steam begins to blow through 
the delivery-passage, the water 
and steam are disturbed and so 


steam in A is condensed, and a 
partial vacuum is formed. This 
causes the ball-valve C to rock 
over and close the top of A, while 
water rises from the suction-pipe 
E to fill that chamber. At the 
same time steam begins to enter 


Fi. 132.—Pulsometer. 


water from it, and the same series 


| 2 Min, Proc, Inst. C.E., 1886, part iv.; Engineering, August 20, 1886. 


two chambers A, A’, narrowing | 


it past the clack-valve V into a | 


brought into intimate contact, the: 


the other chamber A’, discharging 
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of actions is repeated in either chamber alternately. While | 
the water is being driven out there is comparatively little | 
condensation of steam, partly because the shape of the 

vessel does not promote the formation of eddies, and partly ) 


FiG. 133.—Davey Motor. 


because there is a cushion of air between the steam and the 
water. Near the top of each chamber is a small air-valve 
opening inwards, which allows a little air to enter each 
time a vacuum is formed. When any steam is condensed, 
the air mixed with it remains on the cold surface and forms 
a non-conducting layer. The pulsometer is, of course, far 
from efficient as a thermodynamic engine, but its suitability 
for situations where other steam-pumps cannot be used, and 
the extreme simplicity of its working parts, make it valu- 
able in certain cases. 

209. We have seen that the tendency of modern steam 
practice is towards higher pressures, and that 


pavers this means a gain both in efficiency and in 
safety 4 Fs 4 3 
motor. power for a given weight of engine. High 


pressure, or indeed any pressure materially 
above that of the atmosphere, is out of the question when 
engine and boiler are to work without the regular presence 
of an attendant. Mr. Davey has recently introduced a 
domestic motor which deserves notice from the fact that it 
employs steam at atmospheric pressure. One form of this 
successful little engine is shown in Fig. 133. The boiler— 
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which serves as the frame of the engine—is of cast-iron, 
and is fitted with a cast-iron internal fire-box, with a. 
vertical flue which is traversed by a water-bridge. The 

cylinder, which is enclosed within the upper part of the 

boiler, and the piston are of gun-metal, and work without | 
lubrication. Steam is admitted by an ordinary slide-valve, 

also of gun-metal, worked by an eccentric in the usnal way. 

The condenser stands behind the boiler; it consists of a 

number of upright tubes in a box, through which a current 

of cold water circulates from a suppl y-pipe at the bottom 

to an overflow-pipe at the top. In larger sizes of the motor 

the cylinder stands on a distinct frame, and the boiler has a 

hopper fire-box, which will take a charge of coke sufficient 

to drive the engine for several hours without attention. 

About 6 or 7 tb of coke are burned per horse-power per 

hour. 

210. From the earliest days of the rotative engine at- 
ae tempts have been made to avoid the intermittent 
deinen reciprocating motion which an ordinary piston- 

: engine first produces and then conyerts into 
motion of rotation. Murdoch, the contemporary of Watt, 
proposed an engine consisting of a pair of spur-wheels | 
gearing with one another in a chamber through which 
steam passed by being carried round the outer sides of the 
wheels in the spaces between successive teeth, 

In a more modern wheel-engine ( Dudgeon’s) the steam 
was admitted by ports in side-plates into the clearance 


space behind teeth in gear with one another, just after they 
had passed the line of centres. From that point tothe end 
of the are of contact the clearance Space inereased in 
volume; and it was therefore possible, by stopping the 
admission of steam at an intermediate point, to work ex- 
pansively. The difficulty of maintaining steam-tight 
connection between the teeth and the side-plates on which 


1 See Farey’s Treatise on the Steam-Engine, p. 676. 
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the faces of the wheels slide is obvious ; and the same 
difficulty has prevented the success of many other forms of 
rotary engine. These haye been devised in immense 
variety, in many cases, it would seem, with the idea that a 
distinct mechanical advantage was to be secured by avoid- 


| ing the reciprocating motion of a piston? In point of fact, 
| however, very few forms entirely escape having pieces with 
| reciprocating motion. 


In all rotary engines, with the 
exception of steam turbines,—where work is done by the 
kinetic impulse of steam,—there are steam chambers which 
alternately expand and contract in volume, and this action 
usually takes place through a more or less veiled recipro- 
cation of working parts. So long as engines werk at a 
moderate speed there is little advantage in avoiding 
reciprocation ; the alternate starting and stopping of piston 
and piston-rod do not effect materially the frictional 
efficiency, throw no deleterious strain on the joints, and 
need not disturb the equilibrium of the machine as a whole. 
The case is different when very high speeds are concerned ; 
it is then desirable as far as possible to limit the amount of 
reciprocating motion and to reduce the masses that partake 
in it. . 

211. A recent interesting and successful example of the 
rotary type is the spherical engine of Mr. 


Beauchamp Tower,? which, like several of its MeN eb 
predecessors,‘ is based on the kinematic rela- engine. 


tions of the moving pieces in a Hooke’s joint. 
Imagine a Hooke’s joint, uniting two shafts set obliquely 
to one another, to be made up of a central disk to which 
the two shafts are hinged by semicircular plates, each plate 
working in a hinge which forms a diameter of the central 
disk, the two hinges being on opposite sides of the disk and 
and at right angles to one another, Further, let the disk 
and the hinged pieces be enclosed in a spherical chamber 
through whose walls the shafts project. As the shafts re- 
volve each of the four spaces bounded by the disk, a hinged 
piece, and the chamber wall will suffer a periodic increase 
and diminution of volume, between limits which depend 
on the angle at which the shafts are set. In Mr. Tower's 
engine this arrangement is modified by using spherical 
sectors, each a quarter sphere, in place of semicircular 
plates, for the pieces in which the shafts terminate. The 
shafts are set at 135°. Each of the four enclosed cavities 
then alters in volume from zero to a quarter sphere, back 
to zero, again to a quarter sphere, and again back to zero, 
in a complete revolution of the shafts. In practice the 
central disk is a plate of finite thickness, whose edge is 
kept steam-tight in the enclosing chamber by spring- 
packing, and the sectors are reduced to an extent corre- 
sponding to the thickness of the central disk. One shaft is 
a dummy and runs free, the other is the driving-shaft. 
Steam is admitted and exhausted by ports in the spherical 
sectors, whose backs serve as revolving slide-valves. It is 
admitted to each cavity during the first of each 
periodical increase of the cavity’s volume. It is then cut 
off and allowed to expand as the cavity further enlarges, 
and is exhausted as the cavity contracts. If the working 
shaft, to which the driven mechanism serves as a fly-wheel, 
revolves uniformly, the dummy shaft is alternately 
accelerated and retarded. Apart from this, the only 
reciprocating motion is the small amount of oscillation 
which the comparatively light central disk undergoes. 

Another rotary engine of the Hooke’s-joint family is Mr. 
Fielding’s,> in which a gimbal-ring and four curved pistons 
take the place of the disk. Two curved pistons are fixed 
on each side of the gimbal-ring, and as the shafts revolve 
these work in a corresponding pair of cavities, which may 
be called curved cylinders, fixed to each shaft. 

212. Attempts have been made from time to time to de- 
vise steam engines of the turbine class, where 
rotation of a wheel is produced either by reae- 
tion from a jet of escaping steam or by impact 
of a jet upon revolving blades. A revolving 
piece which is to extract even a respectable fraction of the 
kinetic energy of a steam jet must move with excessive 
velocity. In Mr. C. A. Parson’s steam-turbine this diffi- 
culty is overcome and a moderate degree of efficiency is se- 
cured by using a series of central-flow turbine wheels, in 
the form of perforated disks, all on one shaft, with fixed 
disks between which are perforated to serve as guide- 
blades. Steam passes from end to end of this 
giving up a small portion of its energy to each, but re! 
ing little at the end. a 
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2 A large number of pr d rotary engines are 
their kinematic nelatinaa te ope another are 
leaux's Kinematics of Machinery, 

8 Proc. Inst, Mech, Eng., Mareh, 1885, 

4 One of these, the disk-engine of Bishop, was 
in the printing office of The Times. but was d 

5 Min. Proc. Inst. C. E., November, 1885, 
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XII. Marine EnGINEs. 


213. The early steamers were fitted with paddle- 
wheels, and the engines used to drive them 


epee of were for the most part modified beam-en- 
engines. gines. Bell’s ‘‘ Comet’’ (2 21) was driven 


by a species of inverted beam-engine, 

and another form of inverted beam, known as 
the side-lever engine, was for long a favorite 

with marine engineers. In the side-lever 
engine the cylinder was vertical, and the 

acsapahe yrojected through the top. 

“rom a crosshead on the rod a pair of links, 

one on each side of the cylinder, led down to the ends 
of a pair of horizontal beams or levers below, which 
oscillated about a fixed gudgeon at or near the middle 

of their length. The two levers were joined at their 
other ends by a crosstail, from which a connecting- | 
rod was taken to the crank above. -The side-lever 
engine is now obsolete. 

In American practice, engines of the beam type, 
with a braced-beam supported on A 
frames above the deck, are still common 
in river steamers and coasters. 

214. An old form of direct-acting paddle-engine was 
the steeple-engine, in which the cylin- 
der was set vertically below the crank. 
Two piston-rods projected through the top 
of the cylinder, one on each side of the 
shaft and of the crank. They were united by a cross- 
head sliding in vertical guides, and from this a return- 
connecting-rod led to the crank. 
215. Modern paddle-wheel engines are usually of 
one of the following types. (1.) In oseil- 
Oscillating /ating cylinder engines the cylinders are set 
engines. under the crank-shaft, and the piston-rods 
' : are directly connected to the cranks. The 
| —— are supported on trunnions which give them 
the necessary freedom of oscillation to follow the move- 
ment of the crank. Steam is admitted through the 
trunnions to slide-valves on the sides of the cylinders. 
In some instances the mean position of the cylinders is 
inclined instead of vertical; and oscillating engines 
have been arranged with one cylinder before and an- 
other behind the shaft, both pistons working on one 
crank. The oscillating cylinder type is best adapted 
for what would now be considered compar- 
atively low pressures of steam. (2.) Di- 
agonal engines are direct-acting engines of 
the ordinary connecting-rod type, with the 
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is 5 feet. 


cylinders fixed on an inclined bed and the guides 
oping up towards the shaft. 

216. When the serew-propellor began to take the 
place of paddle-wheels in ocean-steamers, the increased 
speed which it required was at first supplied by using 
spur-wheel gearing in conjunction with one of the 

orms of engines then usual in paddle steamers. After 
a time types of engine better suited to the screw were 
introduced, and were driven fast enough to be con- 
nected directly to the screw-shaft. The smallness of 
the horizontal space on either side of the shaft formed 
an obstacle to the use of horizontal engines, but this 
difficulty was overcome in several ways. 
In Penn’s trunk-engine, still used in the 
navy, the engine is shortened by attaching 
the connecting-rod directly to the piston, 
and using a hollow piston-rod, called a trunk, large 


Trunk 
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~ enough to allow the connecting-rod_to oscillate inside 
~ it. The trunk extends through both ends of the eylin- 
der and forms a guide for the piston. It has the 
drawback of requiring very large stuffing-boxes, of 
wi “pg cylinder space, and of presenting a large sur- 
se of metal to alternate heating by steam and cooling 
‘by contact with the atmosphere. The use of high- 
» steam is likely to make the trunk-engine ob- 


‘The return-connecting-rod engine is another 
ntal form much used in the navy. It is asteeple- 
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engine placed horizontally, with two, and in some cases 
four, piston-rods in each cylinder. The peturn-con- 
piston-rods pass clear of the shaft and the necting-rod 
crank, and are joined beyond it in a guided engines. 
crosshead, from which a connecting-rod returns. 

Ordinary horizontal direct-acting engines with a 
short stroke and a short connecting-rod are 


also common in war-ships, where the hori- Horizontal 
zontal is frequently preferred to the vertical rr 
type of engine for the sake of keeping the engines. 


machinery below the water-line. In hori- 
zontal marine engines the air-pump and condenser are 
generally placed on the opposite side of the shaft from 
the cylinder, which balances the weight and allows the 
air-pump to be driven direct. 

218. In merchant ocean-steamers one general type 
of engine is universal, and the same type is 
now to an increasing extent adopted in 


° oo ° : Inverted 
naval practice. This is the inverted verti- vertical 
cal direct-acting engine, generally with two eae: 


or more cylinders placed side by side di- 
rectly over the shaft. In exceptional cases a single 
cylinder has been used, with a fly-wheel on the shaft. 
Two, three, and four cylinders are common. 


The most usual form of existing marine engine is the two- 
cylinder compound arrangement, with cranks 
at right angles, or nearly at right angles, of 
which Figs. 135, 136, 137 (pp. 544-46) show a 
characteristic example (the engines of the s.s. “ Tartar,” 
by Messrs. John and James Thomson, Glasgow). 

Fig. 135 is an end elevation, Fig. 136 a longitudinal sec- 
tion through the centre of the engines, and Fig. 137 a thwart- 
ship-section through the condenser and air-pump. The 
cylinders are 50 and 94 inches in diameter, and the stroke 
Both cylinders are fitted with liners, and are 
steam-jacketed. Double-ported slide-valves are used on 
both, and the high-pressure valve has a relief-ring. The 
crosshead guides are fitted on the side on which the cross- 
head bears when the engines are going ahead, with a hollow 
box behind the guiding surface, and cold water is kept cir- 
culating in this to prevent the guides from heating. The 
crank-shaft is of Vicker’s steel, 174 inches in diameter. 
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The condenser is in the place it usually has in engines of 
this type,—in the lower part of the back frame, with its 
tubes running horizontally from end to end of the engine. 
There are 1400 tubes, of 1 inch diameter and 14 inch pitch. — 
The air-pumps are of the single-acting bucket kind, and are 
driven by a lever from the crosshead. Centrifugal cireu- 
lating pumps are used, driven by a pair of independent 
small vertical engines. The link-motion is worked by 
steam starting and reversing gear, which appears on the 
left side of the engine in Fig. 135. These engines work 
with a boiler pressure of 90 tb, and indicate 3560 horse- 
power. Fig. 134 shows, on a larger scale, the piston pack- 
ing, which consists of a pair of floating rings, pressed out by 
a spiral spring behind them. 

219, Two other arrangements of double compound (as dis- 
tinguished from triple-expansion) marine en- 


gines of the inverted vertical type require notice. Tandem 
One isthe tandem arrangement, largely adopted xeroet 


in the steamers of the “White Star” line. In 
these each crank is operated by an independent 
pair of compound cylinders, the high-pressure cylinder eee 
on top of the low-pressure cylinder, with one piston-ro 


. 
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common to both. The valves of both are worked by asingle 
pair of eccentrics with a link-motion; the valve-rod of the 
low-pressure cylinder extends through the top of its valve- 
chest, and is joined either directly or by a short lever with 
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superior to that of two cranks in uniformity of effort on the 
shaft. To facilitate removing the pistons from the eylin- 


ders, the large cylinder has in some cases been set above 
the other, 


Fie, 135.—End Eleyation of Marine Engine. : . 


the valve-rod of the high-pressure cylinder. Generally 
two pairs of tandem cylinders are placed side by side, one 
pair abaft the other, to work on cranks at right angles. In 
exceptionally large engines three pairs have been used, 
working on cranks 120° apart,’ an arrangement greatly 

1 See description of the engines of the “City of Rome.” with 


three 46-inch and three 86-inch cylinders with a stroke of 6 feet, 
working up to 11,890 I. H. P., Proc. Inst. Mech. Eng., 1880. 


220. The other arrangement of double compound mugrine: 
engine has three cylinders set in line fore and ; 

aft. The middle one is the high-pressure 
cylinder; the other two receive steam from it, 
and form together the equivalent of one large 
low-pressure cylinder. The three work on 


cranks at 120° apart. Besides securing the sites in 


uniformity of effort which three cranks have over Gust 
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form avoids the use, in very powerful engines, of a low- | three-crank triple-expansion engines, designed by Mr. A. C. 


pressure cylinder of excessive size. 


On the other hand, the | Kirk. The experiment was prevented from being fully sue- 


three-cylinder form takes up more space, and has a larger | cessful by the failure of the boilers, which were of a special 


number of working parts. 
that have yet been constructed this three-cylinder arrange- 
ment is followed. ] 
71-inch high-pressure cylinder between two 105-inch low- 
pressure cylinders, with a stroke of 6 feet. These engines, 


In the most powerful engines | 


The “ Umbria” and “ Etruria” have a/ 


type. Another experiment with triple engines in the yacht 
“Isa” in 1877 prepared the way for their application to reg- 
ular ocean service. In 1882 the steamship “ Aberdeen,” with 
triple engines, designed by Mr. Kirk, to work with steam 
of 125 tb pressure, supplied from dcuble-ended steel boilers 


which were built just before the introduction of triple ex- | of the ordinary marine type, demonstrated the advantage 


pansion, are supplied with steam at a pressure of 110 tb by 
gauge, and indicate 14,300 horse-power. 


In this and in the ordinary two-cylinder form of marine 
engine, the low-pressure valve-chest and the casing of the 
‘engine between the cylinders form an intermediate receiver 
for steam. 

221. During the last two or three years a great advance 
: has taken place in marine engineering by the 
general introduction of triple-expansion engines 
and by an increase in steam pressure which the 
* system of triple expansion makes practicable. 
4 the steamer “ Propontis ” was fitted with a set of 


Vor. XXIT—)131 


@ ex- 


Fig. 136.—Longitudinal Section of Marine Engine. 


and safety of the system. Since then its use has become 
general in new steamers, and in many cases the older 


double engines are being removed to give place to engines 
of the triple-expansion type, with the effect of reducing 
the consumption of coal by about 25 per cent.! 


1 The rapid a ress of the system of triple expansion may be 
judged from the fact mentioned by Mr. W. Parker of Lloyds ina 
recent paper (. neering, July 30, 1886), that out of 199 engines 
then being built for merchant steamers, 128 sets were of the triple- 
expansion type. For war ships also triple engines are be ing 
built of sizes up to 13,000 horse-power. Fora discussion of seve 
important points in the design of triple-expansion engines, see a 
paper by R. Wyllie, Proc. Inst. Mech. Saas t., 1886, 


222. In the most common arrangement of triple-expansion 
engines three cylinders are ranged in line, fore and aft, 
working on cranks at 120° apart. Piston-valves are gener- 
ally preferred, and these are not uncommonly worked by 
some form of radial valve-gear instead of the ordinary link- 
motion. An advantage of this is that the space which 
would be taken up by eccentrics upon the shaft is saved, 
and longer main bearings are in consequence possible, with- 
out spreading the engines in the fore-and-aft direction. 
An objectionable feature of the three-cylinder triple engine 
is its length; on the other hand, the high speed and high 
pressure which are features of modern practice make long 
bearings indispensable. 

223. To avoid the length of the three-crank engine, Mr. 
Brock and others have made engines of the triple-expansion 
type with two cranks, by putting the high and the inter- 
mediate pressure cylinders above and tandem 
with two low-pressure cylinders. Mr. Brock 
has also built four-cylinder quadruple-expan- 
sion engines of a similar form (with two 
cranks), and estimates that they show an economy in coal 
consumption of 5 per cent. as compared with triple-expan- 
sion engines working with the same pressure of steam. 

224. Steam-jackets are retained by some but not by all 
builders; where they are employed the boiler steam is 
usually reduced in pressure before admission to the inter- 
mediate and low-pressure cylinder jackets and to the 
receiver-jackets. The feed-water is frequently heated to 
about 200° F. by Weir’s plan of condensing in it, by common 
injection, a quantity of steam taken from the Second re- 
ceiver; this has the advantage of freeing it of air, and of 
preventing local chilling in the boiler. In present-day 
practice the boiler pressure, for a triple-expansion engine, 
ranges from 120 to 170 th per square inch (by gauge), and it 
does not appear that any material increase of this is possi- 
ble without a complete departure from the present type 
of marine boiler. On the other hand, without a material 
increase of pressure there is little advantage in quadruple 
expansion. 

225. Surface condensation was introduced in marine 

engines by S. Hall in 1831, but was not 
Surface brought into general use until much later. 
condensers. Previous to this it had been necessary, in order 

to avoid the accumulation of too dense brine 
in the boiler, to blow off a portion of the brine at short in- 
tervals and replace it by sea water, a process which of 
course involved much waste of heat. By the use of surface 
condensers it became possible to use the same portion of 
water over and over again. The very freedom of the con- 
densed water from dissolved mineral substances was for a 
time an obstacle to the adoption of surface condensers, for 
it was found that the boiler, no longer protected by a de- 
posit of scale, became rapidly corroded through the action 
of acids formed by the decomposition of the lubricating oil. 
This objection was overcome by introducing a sufficient 
amount of salt water to allow some scale to form, and the 
use of surface condensers soon became universal on steamers 
plying in sea water. The marine condenser consists of a 
multitude of tubes, generally of brass, about ?# of an inch 
in diameter. Through these cold sea-water is made to cireu- 
late, while the steam is brought into contact with their out- 
side surfaces. In some cases, especially in Admiralty prac- 
tice, cold water circulates outside the tubes and the steam 
passes inside. 

226. The ordinary marine engine has four pumps: the 
air-pulap, which is made large enough to serve 


Quadruple- 
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engines. 


ae in case injection instead of surface-condensation 
pumps. should at any time be resorted to; the feed- 


pump; the circulating pump, which maintains 
a current of sea-water through the tubes of the condenser ; 
and the bilge-pump, which discharges any water accumu- 
lated by leakage or otherwise in the bilge of the ship. The 
pumps are so arranged that in the event of a serious leak 
the circulating-pump can also draw its supply from the 
bilge. In most engines, especially those of less recent con- 
struction, the four pumps are placed behind the condenser, 
and are worked by a single crosshead driven by a lever, 
the other end of which is connected by a short link with 
one of the crossheads of the engine. It is now becoming 
common to use a small engine, distinct from the main 
engine, to drive the feed-pump, and to supply circulating 
water by a centrifugal pump also driven by a separate 
engine. 
227. In the improvement of the marine engine two points 
are noteworthy,—reduction in the rate of con- 


Relation — sumption of coal per horse-power, and reduc- 
eden $3 tion in the weight of the machine (comprising 
power, the engine proper and the boilers) per horse- 


power. The second consideration is in some 
cases of even more moment than the first, especially in 
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war-ships. Progress has been made, in both respects, by 
increase of steam pressure, and, in the second respect espe- 
cially, by increase of piston speed. Fifty years ago the 
boilers of marine engines made steam at a pressure of about 
5 tb per square inch above that of the atmosphere. By 1860 
compound engines were in use with pressures ranging from 
25 to 40 th. In 1872 statistics collected for nineteen ocean 
steamers showed that the average consumption of coal was 
then 2.11 th per H. P. per hour, the boiler-pressure 45 to 60 
tb, and the mean piston speed about 375 feet per minute! 
These were for the most part two-cylinder compound 
engines of the vertical inverted type. Nine years later 
statistics for thirty engines of the same type showed a con- 
sumption of 1.83 tb of coal, a mean boiler pressure of 774 th, 
and a mean piston speed of 467 feet per minute.2 In recent 
triple-expansion engines the pressure is as high as 165 tb; 
a piston speed of 700 or 800 feet per minute is not uncom- 
mon in naval engines, and in some cases it has risen to over 
1000 feet per minute. The economy in coal consumption 
brought about by the change from double-expansion engines 
working at (say) 80 tb to triple engines at 160 tb or more is 
variously estimated at from 18 to 25 per cent. Much of this 
is due simply to the increased range of temperature through 
which the working substance is carried ; but it appears that 
the actual performance of the triple engine is better than 
that of the double compound in a ratio greater than that 
by which its ideal efliciency—as an engine using a wider 
range of temperature—exceeds that of the other; and this 
is to be ascribed to the same causes as have been already dis- 
cussed in speaking of the advantage of the compound over 
the simple engine. Apart from its greater economy of coal, 
the triple engine owes some of its practical success to the 
mechanical superiority of three driving cranks over two. 
228. The relation of weight of machinery to power de- 
veloped, and the causes which affect this ratio, 


have recently been discussed by Messrs. Mar- een 
shall and Weighton,* from whose paper the to power. 


following figures are taken. Before the in- 
troduction of triple expansion and forced draught the 
weight of engines in the mercantile marine, including the 
boilers and the water in them, was 480 th per I.H.P. In 
the navy this was reduced, chiefly by the use of lighter 
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Fic. 187.—Section through Condenser and Air-Pump, 


framing, with the object of minimizing weight, to 360 th. 
Triple-engines of the merchant type, without forced cra, 
are only slightly lighter than double engines; but in na 
practice, where forced draught, greatly increased speed, and 
the use of steel for frames and working parts have combined 
to reduce the ratio of weight to power, a marked 


, 
., 1872, a 


1 Sir F. J. Bramwell, Proc. Inst. Mech. 
Eng., 1881. 


2 F.C. Marshall, Proc. Inst. Mech. 
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in weight is apparent. A recent set of vertical triple en- 
gines, which with natural draught indicate 2200 H.P., and 
with a draught forced by pressure in the stokehole equal to 
2 inches of water indicate 4000 H.P., weigh under the latter 
condition (along with the boilers) only 155 tb per LH.P. In 
another set, in which the draught is forced by a pressure 
of 3 inches, and the cylinders are only 154, 24, and 37 
inches in diameter, with a stroke of 16 inches, the indi- 


cated horse-power is 4200, and the weight of engines and | 


boilers is 136 tb per ILH.P. In these the boilers are of the 
locomotive type, and the mean piston speed is 1066 feet per 
minute. Even these light,weights are surpassed in smaller 
engines, such as those of torpedo boats. In so far as this im- 
mense development of power from a small weight of machin- 
ery is due to high piston speed, it is secured without loss— 
indeed with some gain—of thermodynamic efticiency ; forced 
draught, however, without a corresponding extension of the 
heating surface leads to a less efficient expenditure of fuel. 
With a given type of engine there is a certain ratio of expan- 
sion which gives a minimum in the ratio of weight to power; 
when this ratio of expansion is exceeded the engines have 


to be enlarged to an extent that more than counterbalances | 


the saving in boiler weight; when a less ratio of expansion 
is used the boilers have to be enlarged to an extent that 
more than counterbalances the reduction of weight in the 
engine proper.! 

XIIL Locomortve EnaINgs. 


229. The ordinary locomotive consists of a pair of 
direct-acting horizontal or nearly horizontal 


Loco- engines, fixed in a rigid frame under the 
motive 7 > . > ns 5 
engines. front end of a boiler of the type described 


in 2 133, and coupled to the same shaft by 
cranks at right angles, each with a single slide-valve 
worked by alink-motion, or by a form of radial gear. 
The engine is non-condensing, except in special cases, 
and the exhaust steam, delivered at the base of the 
funnel through a blast-pipe, serves to produce a 
draught of air through the furnace. In some in- 
stances a portion of the exhaust steam, amounting to 
about one-fifth of the whole, is diverted to heat the 
feed-water. In tank engines the feed-water is carried 
in tanks on the engine itself; in other engines it is 
carried behind in a tender. 
230. On the shaft are a pair of driving-wheels, 
whose frictional Sihiaicns to the rails fur- 
nishes the necessary tractive force. In 
some engines a single pair of driving-wheels 
are used; in many more a greater tractive force is 
secured by having two equal driving-wheels on each 
side, connected by a coupling-rod between pins on the 
outside of the wheels. In goods engines a still greater 
proportion of the whole weight is utilized to give 
tractive force by coupling three and even four wheels 
oneach side. These arrangements are distinguished 
by the terms ‘‘four-coupled,’”’ ‘‘six-coupled,”’ and 
‘‘eicht-coupled’’ applied to the engines. 


Driving- 
wheels. 


‘ 


- engine, and their connecting-rods work on 
cranks in the driving shaft. In outside-cylinder en- 
 gines the cylinders are spread apart far enough to lie 

outside the frame of the engine, and to work on crank- 

pins on the outsides of the driving wheels. This dis- 
penses with the cranked axle, which is the weakest 
part of a locomotive’engine. Owing to the frequent 
alternation of strain to which it is subject, a locomotive 
_ erank axle is peculiarily liable to rupture, and has to 
be removed after a certain amount of use. 
~ In some locomotives the leading wheels are coupled 
to driving wheels behind them, but it is 
aesie now generally preferred to have under the 
‘pe front of the engine two or four smaller 
wheels which do not form part of the driving system. 
.- These are carried in a bogie, 
truck upon which the front end of the 
j boiler rests by a swivel-pin or plate which 
ws the bogie to turn, so as to adapt itself to curves 


7 neral subject of marine engines, reference should 
" fee eue A. E. payee Manual of Morin Engineering ; to 
. Sennett's Treatise on the Marine Steam Engine; and to Mr. 
H. Maw’s Recent Practice in Marine Engineering. 


ae In inside-cylinder engines the cylinders are 
a placed side by side within the frame of the 
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|in the line, and thus obviate the grinding of tires and 
danger of derailment which would be caused by using 
a long rigid wheel-base. The bogie appears to have 
been of English origin ;? it was brought into general 
use in America, and is now common in English as 
well as in American practice. Instead of a four- 
whecled bogie, a single pair of leading wheels are also 
used, carried by a Bissel pony truck, which 
has a swing-bolster pivoted by a radius bar 
about a point some Nalnune behind the axis 
of the wheels. This has the advantage of combining 
lateral with radial movement of the wheels, both being 
required if the wheel-base is to be properly accommo- 
dated to the eurve. Another orn whe of 
getting lateral and radial freedom is the 
plan used by Mr. Webb of carrying the 
leading axle in a box curved to the are of a circle, and 
free to slide laterally for a short distance, under the 
control of springs, in curved guides. 
| 231. In inside-cylinder engines the slide-valves are 
frequently placed back to back in a single 
valve-chest between the eylinders. The 
width of the engine within the frame 
leaves little room for them there, and they are reduced 
to the flattest possible form, in some cases with split 
| ports, half above and half below a partition in a cen- 
'tral horizontal plane. In some of Mr. Stroudley’s 
/engines the valves are below the cylinders, with faces 
sloping down towards the front, while the cylinders 
themselves slope slightly up. In many engines the 
valves work on horizontal = prep above the eylinders ; 
‘this position is specially suitable when Joy’s or some 
other form of radial gear is used instead of the link- 
;motion. Radial valve-gears have the advantage, 
which is of considerable mo- 
ment in inside-cylinder engines, 
that the part of the shafts’ 
length which would otherwise 
be needed for eccentrics is avail- 
able to increase the width of 
main bearings and crank-pins, 
and to strengthen the crank- 
cheeks. Walshaert’s gear is 
very extensively used on Con- 
tinental locomotives, and Joy’s 
has now been applied to a large 
number of British engines. 
232. In a powerful locomo- 
tive of the ordinary type the 
cylinders are 17 to 19 inches in 
diameter, with a stroke of 
about 26 inches. The steam 
ressure is 130 to 175 th. The 
orse-power ranges up to about 
700. A passenger engine for 
express service has driving- 
wheels from 7 to 8 feet in dia- 
meter, and weighs, without the 
tender, about 40 tons. Of this 
nearly 15 tons is borne by each 
driving axle.* Salad 
Fig. 138 shows a half section 
through the smoke-box and one 
cylinder of an inside-cylinder engine (of the Midland 
Railway), and illustrates how in an engine 
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i 
Fic. 138.—Inside-Cylin- 
der Locomotive. 


of this type the cylinders are situated with Petes im 
regard to the frame, which consists of a engine. 


single pair of steel plates, extending from 

end to end and united by other transverse plates, one 
of which, called the motion-plate, gives support to the 
guide-bars, and another holds the draw-bar. Another 
form of frame is built up of two longitudinal plates 
on each side. In the engine illustrated the valves are 


Min. Proc, Inet, C, E., vol. liii. 8, p. 50. 

Proc. Inst. Mech, Eng., + ‘ 
4 For account of many details in recent — practice in 

locomotive building, reference should be made to a valuable 

poner by My Stroudley, and a discussion upon it (Min. Proc. Inst. 

By Lge) 
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above the cylinders, and are worked by Joy’s gear. | vantage of permitting this (in certain cases), and of 


A bogie truck appears in section below the engine. §S 
is the steam-pipe, and B the blast-pipe, which is 
tapered in the fore-and-aft plane. 

233. The outside-cylinder type is adopted by several 
British makers; in America it is almost 


Oia universal. There the cylinders are in cast- 
engine. ings which are bolted together to form a 


saddle on which the bottom of the smoke- 
box sits. The slide-valves are on the tops of the 
cylinders, and are worked 
through rocking levers from 
an ordinary  link-motion. 
Other features by which 
American practice is distin- 
guished .are the use of bars 
instead of plates for the 
frames, of cast-iron wheels 
with chilled rims instead of 
wrought-iron wheels with 
steel rims shrunk or forced 
on, and steel fire-boxes and 
wrought-iron tubes instead 
of copper fire-boxes and brass 
tubes. Fig. 139, which is a 
half section through one cyl- 
inder of an American loco- 
motive, by the Baldwin Com- 
pany of Philadelphia, shows 
the position of the cylinders 
and rene 

: : a 
Zt awomotive engines me yaaa, Oat 
side-Cylinder Locomotive. 

several ways. n 1876 M 
A. Mallet! introduced, on the Bayonne and Biarritz 
Railway, a type of compound locomotive 


ompeone in which one small high-pressure cylinder 
tives. and one large low-pressure cylinder were 


used in place of the two equal cylinders of 
a common locomotive. Outside cylinders were used 


sims A 
25" 


requiring scarcely any more working parts than are 
/ needed in a common locomotive; but it gives an un- 
symmetrical engine. He has also proposed an engine 
with four Sd a high-pressure cylinder tan- 
dem with one low-pressure cylinder on each side. 
Another symmetrical form has been used, in which 
a pair of outside high-pressure cylinders are com- 
pounded with a pair of inside low-pressure cylinders. 
235. The most important experiment yet made in 
the compounding of locomotives is that 
|which Mr. F. W. Webb, of the London 
| and North-Western Railway, has been con- 
| ducting on a large scale since 1881.° In Mr. Webb’s 
system three cylinders are used. Two equal high- 
| pressure cylinders are fixed outside the frames, and 
drive the rear driving axle by crank-pins at right angles 
to one another. A single low-pressure cylinder of 
very large size is set beneath the smoke-box, and 
| drives a crank in the middle of the forward driving 
‘axle. The driving axles are not coupled, and the 
_phase-relation of the low-pressure to the high-pres- 
sure stroke is liable to alter through unequal slip on 
the part of the wheels. This, however, is of no ma- 
terial consequence, on account of the large size of the 
intermediate receiver and the uniformity with which 
the two high-pressure cylinders deliver steam to it. 
The receiver is formed, asin M. Mallet’s arrangement, 
by leading long connecting pipes through the smoke- 
box. All three slide-valves are worked by Joy’s gear. 
Those of the low-pressure cylinders are placed below 
the cylinders (an arrangement which has the advan- 
tage of letting the valve fall away from the port-face 
when the engine is running down hill with the steam- 
valvé closed) ; the valve of the large cylinder is above 
it. The arrangement is com plata symmetrical ; it 
has the important mechanical advantage of dispensing 
with coupling rods, while retaining the greater tractive 
power of four drivers ; only one axle is cranked, and 
that with a single crank in the centre, which leaves 


Webb's 
system. 


Fic. 140.—Webb’s Compound Locomotive. 


in the first instance, but Mallet’s system is also applied 
to inside cylinder-engines. The pipe from the high 
to the low-pressure cylinder takes a winding course 
through the smoke-box ; this gives a sufficient volume 
of intermediate receiver, and also dries the steam be- 
fore it enters the large cylinder. A reducing valve is 
provided through which steam of a pressure lower 
than that of the boiler can be admitted direct to the 
low-pressure cylinder to facilitate starting. The re- 
versing gear is arranged to act on both cylinders by 
one movement, and also to permit a separate adjust- 
ment of the cut-off in each. Engines on Mallet’s sys- 
tem have been successfully used on other Continental 
railways and in India, in some instances by conversion 
from the non-compound form.* His plan has the ad- 


1 Proc. Inst. Mech. Eng., 1879. 
2 Von Borries, Zschr. des Ver. deutscher Ingenieure, 1880; Sandi- 
ford, Proc, Inst, Mech. Eng., 1886. 


ample room for Jong bearings. A plan of Mr. 
Webb’s engine half in sectiom, is given in Fig. 
140. The results of Mr. Webb’s experiments 
have been, in his judgment, so satisfactory that 
for express passenger service he is now building 
engines only of the compound type. In some recent 
examples the small cylinders are 14 inches, and the 
large cylinder 30 inches in diameter, with a stroke 
of 24 inches, and the boiler pressure is 175 tb. En- 
gines of the same type are also being introduced in 
India, South America, and the continent of Europe. 
236. Experiments on the saving of fuel by com- 
pounding locomotives point to an economy of from 10 
to 20 per cent. It may be expected, for reasons 
have been discussed above, that a om 
even when working at the high speed of a 


om JY t 


8 See Proc. Inst. Mech. Eng., 1883; also Engineering, i 
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will have a somewhat higher efficiency than a non- 
compound engine. But, apart from this, an impor- 
tant merit of the compound system is that, while it 
absolutely prevents the grade of expansion from be- 
ing reduced below a certain minimum, depending on 
the ratio of cylinder volumes, it also permits a com- 
paratively high degree of expansion, which in an or- 
dinary locomotive would involve the use of specially 
large cylinders and a separate cut-off valve. Experi- 
ments on the steam-jacketing of locomotive cylinders 
have not hitherto been attended by success. 

237. Tramway locomotives for the most part re- 
semble railway locomotives in the general 
features of their design. The boiler is of 
the usual locomotive type. A pair of cylin- 
ders in front, either inside or outside the frames, are 
connected directly to the hindmost of two coupled 
driving axles. Owing to the smallness of the driving- 
wheels, the axles lie near the road, and the cylinders 
are set sloping at a considerable angle upwards to keep 
them clear of dirt. To prevent the discharge of steam 
into the atmosphere, the exhaust steam is often led 
into an atmospheric condenser, consisting of a large 
number of pipes set on the top of the engine, and 
exposed to free contact with the air. In some instances 
the common locomotive type is widely departed from : 
a mixed vertical and horizontal boiler is used, and the 
engine is connected to the driving axle by worm-wheel 
or other gear, or by a rocking lever between the con- 
necting-rod and the crank. 

238. In the “‘fireless’’ tramway locomotive of M. 
Léon Francq, a reservoir which takes the 
place of an ordinary boiler is charged at 
the beginning of the journey with water 

heated under pressure by injecting steam from station- 
ary boilers at a pressure of 15 atmospheres. The ther- 
mal capacity of the water is sufficient—without further 
addition of heat—to supply steam to the engine during 
the journey, at a pressure which gradually falls off.’ 
The system has not come into general use.* 

239, Several forms of tramway engine have been de- 
vised in which the motive power is supplied by com- 
pressed air.* In the Mekarski system the compressed 
air, on its way from the reservoir to the se Saar 
passes through a vessel containing hot water and steam | 

under pressure (charged as in Franeq’s system, by in- 
jecting steam at a station). In this way the air is 
heatad. and may then expand in the cylinder without 
having its temperature lowered to an objectionable de- 
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ee. 
240. Steam road-locomotives or traction-engines have 
usually a boiler of the locomotive type, with 
a cylinder or compound pair of cylinders, | 
generally on the top, driving a shaft from 
which motion is taken by a gearing chain or spur-wheels 
to a single driving axle at the fire-box end. The en- 
ine is steered means of a leading axle, whose 
— direction is controlled by a hand-wheel and chain-gear. 
To facilitate rapid turning the driving-wheels are con- 
nected to their axle by a differential or compensating | 
gear which allows them to revolve at different speeds. | 
_ This is a set of four bevel-wheels like White’s dyna- 
-mometer coupling: the outside bevel-wheels are 
attached to the driving-wheels; the intermediate ones, 
which gear with these, turn in bearings in a revolving- 
wheel feiccn by the engine. So long as both driving- 
wheels are equally resisted both are driven at the same 
, but if one is retarded (as the inner wheel is in 
turning a curve) it acts to some extent as a fulerum to 


s 


the bevel gear, and the outer wheel takes a greater 
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share of the motion. An important feature in traction 
engines is the elasticity of the driving-wheels. Many 
devices have been employed, partly to give the wheels 
an extended tread, or arc of contact with the ground, 
and partly to avoid shocks in passing over rough 
round. Both objects are accomplished by Mr. R.W. 
‘homson’s plan of surrounding each wheel with a 
thick tire of india-rubber, protected on the outside by 
an armor of small plates. In most modern traction- 
engines the rim is itself rigid, but is connected to the 
nave through a system of springs which allow it to take 
up an eccentric position, and the tires have skew bars 
on the surface to increase their adhesion to the road. 


XIV. Arr AND GAS ENGINES. 


241. Under this head we may include all heat- 
engines in which the working substance is jy and gas 
air, or the gaseous products of the combus- engines. 
tion of fuel and air, whether the fuel be 
itself solid, liquid, or gaseous. When air alone forms 
the working substance, it receives heat from an exter- 
nal furnace by conduction through the walls of a 
containing vessel, as the working substance in the 
steam-engine takes in heat through the shell of the 
boiler. An engine supplied with heat in this way may 
be called an external-combustion engine, to distinguish 
it from a very important class of engines in which the 
combustion which supplies heat occurs within a closed 
chamber containing the working substance. ‘The ordi- 
nary coal-gas explosive engine is the most common 
type of internal-combustion engine. 

242. Compared with an engine using saturated 
steam, air and gas engines have the important advan- 
tage that the temperature and the pressure of the 
working substance are independent of one another, 
Hence it becomes possible to use an upper limit of 
temperature greatly higher than in the ordinary steam- 
engine, and if the lower limit is not correspondingly 
raised an increase of thermodynamic efficiency results. 
It is true that the same advantage might be obtained 
in the case of steam, by excessive superheating ; but 
this would mean substantially the conversion of the 
engine into the type we are now considering, the work- 
ing substance being then steam gas. 

243. A simple, thermodynamically perfect form of exter- 
nal combustion air-engine would be one following Carnot’s 
cycle (? 40), in which heat is received while the air is at the 


Fic. 141.—Stirling’s Air-Engine. 


@ answering exactly to this description was con-| the air is allowed to expand adiabatically until its tempera- 
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244. In place of adiabatic expansion as a means of chang- 
Stirling's ing the temperature from 7 to rz we may follow 
yc foaery regenerator, from which it will afterwards be 
taken up and so produce the elevation of temperature from 
r2 to 7) which in the above cycle was performed by adiabatic 
compression. 

Stirling’s air-engine, in which the action approximated 
to the perfect cycle described in ? 54, is diagramatically 
shown in Fig. 141. A is a closed vessel containing air, ex- 
ternally heated by a furnace beneath it. A pipe from the 
top of A leads to the working cylinder B. At the top of A 
is a refrigerator C. consisting of pipes through which cold 
water circulates. In A there is adisplacer plunger D, which 
is driven by the engine; when this is raised the air in A is 
heated, whereas when D is lowered the air in A is brought 
into contact with the refrigerator and cooled. On its way 
from the bottom to the top of A, or vice versa, the air must 
pass through an annular lining of wire-gauze E. This is 
the regenerator. At the beginning of the cycle D is up. 


The air is then receiving heat at 7m, and is expanding | 


isothermally ; this is the first stage in 7 54. Then the 
plunger D descends. The air is driven through the regen- 
erator, where it deposits heat, and its temperature on 
emerging at the top is 7. Next, the working-piston makes 
its down-stroke (in the actual engine the working cylinder 
was double-acting, another heating vessel, precisely like A, 
being connected with the cylinder B above the piston); this 
compresses the air isothermally, the heat produced by com- 
pression being taken up by C. Finally the plunger is 
raised, and the working air again passes through the 
regenerator, taking up the heat it left there, and rising 
tom. The theoretical indicator diagram has been given in 
Fig. 13. 

245. The actual forms in which Stirling’s engine was used 
are described in two patents by R. & J. Stirling (1827 and 
1840'), An important feature in them was that the air 
was compressed (by means of a pump) to a pressure greatly 
above that of the atmosphere. Stirling’s cycle is theoreti- 
cally perfect whatever the density of the working air, and 
compression did not in his case increase what may be called 
the theoretical thermodynamic efficiency. It did, how- 
ever, very greatly increase the mechanical efficiency, and, 
also, what is of special importance, it increased the amount 
of power yielded by an engine of given size. To see this 
it is sufficient to consider that with compressed air a greater 
amount of heat was dealt with in each stroke of the engine, 
and therefore a greater amount of work was produced. 
Practically it also increased the thermodynamic efficiency 
by reducing the ratio of the heat wasted by external con- 
duction and radiation to the whole heat. 

A double-acting Stirling engine of 50 I.H.P., used in 1843 
at the Dundee foundry, appears to have realized an effi- 
ciency of 0.3, and, notwithstanding very inadequate means 
of heating the air, consumed only 1.7 tb of coal per I.H.P. 
per hour.? This engine remained at work for three years, 
but was finally abandoned on account of the failure of the 
heating vessels. In some forms of Stirling’s engine the re- 
generator was a separate vessel; in others the plunger D 
was itself constructed to serve as regenerator by filling it 
with wire-gauze and leaving holes at top and bottom for 
the passage of the air through it. 

246. Another mode of using the regenerator was intro- 
duced in America by Ericsson, in an engine 
which also failed, partly because the heating 
surfaces became burnt, and partly because their 
area was insufficient. In Ericsson’s engine the temperature 
of the working substance is changed (by passing through 
the regenerator) while the pressure remains constant. Cold 
air is compressed by a pump into a receiver, from which it 
passes through a regenerator into the working cylinder. 
In so passing it absorbs heat from the regenerator and ex- 
pands. The air in the eylinder is then further expanded 
by taking in heat from a furnace under the cylinder. The 
eycle is completed by the discharge of the air through the 
regenerator. The indicator diagram approximates to a 
form bounded by two isothermals and two lines of constant 
pressure. 

247. Externally-heated air-engines are now employed 
only for very small powers—from a fraction of 1 H.P. up 
toabout 3 H.P. Powerful engines of this type are im- 
practicable on account of their relatively enormous bulk. 
Those that are now manufactured resemble the original 


Ericsson's 
air-engine. 


1 The 1827 patent is reproduced in F. Jenkin’s Lecture on Gas 
and Calorie ines, Inst. Civ. Eng., Heat Lectures, 1883-84. See 
also Min. Proc. Inst. C.E., 1845 and 1854. 

2 See Rankine’s Steam Engine, p. 367, ,\The consumption per 
brake H.P. was much greater. 

8 Fora diagram of Ericsson's engine see Rankine’s Steam-En- 
gine, or Proc. Inst. Mech. Eng., 1873. 
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| Stirling engine very closely in the main features of their 
action, and comprise essentially the same organs.* 

248. Internal-combustion engines form a far more impor- 
‘tant class of motors. The earliest example of 


this class appears to have been the hot-air en- i 
gine of Sir George Cayley,® of which Wen- tion 
ham’s® and Buckett’s’ engines are recent forms, engines. 


In these engines coal or coke is burnt under 
| pressure inaclosed chamber, to which the fuel is fed through 
/a species of air-lock. Air for combustion is supplied by a 
| compressing pump, and the engine is governed by means 
| of a distributing valve which supplies a greater or less pro- 

portion of the air below the fire as the engine runs slow or 
| fast. The products of combustion, whose volume is in- 
| creased by their rise in temperature, pass into a working 
| cylinder, raising the piston. When a certain fraction of 
| the stroke is over the supply of hot gas is stopped, and the 
gases in the cylinder expand, doing more work and becom- 
ing reduced in temperature. During the return stroke 
they are discharged into the atmosphere, and the pump 
takes in a fresh supply of air. Fig. 142 is a diagram 
section of the Buckett engine. A is the working piston, 
the form of which is such as to protect the tight sliding 
surface (at the top) from contact with the hot gases; B is 
the compressing pump, C the valve by which the governor 
regulates the rate at which fuel is consumed, and D the 
air-lock through which fuel is supplied. 

249. In engines of this class the degree to which the 
action is thermodynamically efficient depends very largely 
on the amount of cooling the gases undergo by adiabatic or 
nearly adiabatic expansion under the working piston. 
Without a large ratio of expansion the thermodynamic ad- 
vantage of a high initial temperature is. lost; but, as the 
gases have to be discharged at atmospheric pressure, a large 
ratio of expansion is possible only when there is much ini- 
tial compression. Compression is therefore an essential 


Fic, 142.—Buckett Engine. 


condition, without which a heat-engine of this type can- 
not be made efficient. It is also, as has already been 
pointed out, essential in all air-engines to the development 
of a fair amount of power by an engine of moderate bulk. 
250. Internal-combustion engines using solid fuel have 
hitherto been little used, and that only for 
small powers. Several small engines employ Petroleum 
liquid fuel (namely, petroleum) injeeted in a ian ad 
state of spray, or even vaporized before entering the com- 
bustion-chamber. In some forms, of which the Brayton 
petroleum engine is a type, combustion occurs as the fuel 
is injected; in others the action approaches closely that of 
gas-engines, that is to say, of engines in which 
fuel (generally coal-gas) is supplied in a per- noe 


fectly gaseous state, and is burnt in a more or 
less explosive manner. These last are the only heat-en- 
gines that have as yet entered into serious competition with 
steam-engines. ; 

251. The earliest gas-engine to be brought into practical 
use was that of Lenoir (1860). During the first 


part of the stroke air and gas, in proportions ‘Lenoir. 
suitable for combustion, were drawn into the c% 
cylinder. At about half-stroke the inlet valve nd 


4 For description of Robinson's, Bailey’s, and Rider's ¢ 
engines see F, Jenkin's lecture, loc. cit. r pi 

% Nicholson's Art Journal, 1807. A ce 

6 Proc. Inst, Mech. yaa! 


Eng. 1873. or wie’ - 
* FP. Jenkin, loc, cit, Fig. 142is taken from this paper, 
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the mixture was immediately exploded by an electric spark. 
The heated products of combustion then did work on the 
piston during the remainder of the forward stroke, and 
were expelled during the back stroke. The engine was 
double-acting, and the cylinder was prevented from becom- 
ing excessively heated by a casing through which water 
was kept circulating. The water-jacket has been retained 
in nearly all later gas-engines. 

An indicator diagram from a Lenoir engine is shown in 
Fig. 143.1 After explosion the line falls, partly from ex- 
pansion, and partly from the cool- 
ing action of the cylinder walls; 
on the other hand, its level is to 
some extent maintained by the 
phenomenon of after-burning which 
will be discussed later. In this pyc, 143.—Lenoir En- 
engine, chiefly because there was gine Diagram. 
no compression, the heat removed 
by the water-jacket bore an exceedingly large proportion 
to the whole heat, and the efficiency was comparatively 
low ; about 95 cubic feet of gas were used per horse-power 
per hour. Hugon’s engine, introduced five 
years later, was a non-compressive engine very 
similar to Lenoir’s. 
the injection of a jet of cold water to keep the cylinder 
from becoming too hot. These engines are now obsolete ; 
the type they belonged to, in which the mixture is not 
compressed before explosion, is now represented by one 
small engine—Bischoff’s—the mechanical sim- 
plicity of which atones for its comparatively 
wasteful action in certain cases where but little 
power is required, 


252. In 1866 Otto and Langen introduced a curious 
engine,” which, as to economy of gas, was 
distinctly superior to its predecessors. Like 
: them it did not use compression. The ex- 
plosion occurred early in the stroke, in a vertical eyl- 
inder, under a piston which was free to rise without 
doing work on the engine shaft. The piston rose 
with great velocity, so that the expansion was much 
more nearly adiabatic than in earlier engines. ‘Then 
after the piston had reached the top of its range the 
gases cooled, and their pressure fell below that of the 
atmosphere; the piston consequently came down, this 
time in gear with the shaft, and doing work. The 
burnt gases were discharged during the last part of 
the down stroke. A. friction-coupling allowed the 
piston to be automatically thrown out of gear when 
rising, and into gear when descending. This “‘ atmos- 
pheric’’ gas engine used about 40 cubic feet of gas 
per horse-power per hour, and came into pinawhat 
extensive use in spite of its noisy and spasmodic ac- 
tion: After a few years it was displaced by a greatly 
improved type, in which the direct action of Lenoir's 
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eer Fs setored, but the gases were compressed 
before ignition. : cats a 
253. Dr. Otto’s ‘‘silent’’ engine, introduced in 


: 1876, was the first successful motor of the 
Dose modern type. It is a single-acting engine, 

: generally horizontal in form, and the explo- 
sive mixture is compressed in the working cylinder 


Fic. 144.—Otto’s Gas Engine. 
This is 


1 Slade, Jour. Franklin Inst., 1866. 
2 Proc. Inst. Mech. Eng., 1879. 
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A novel feature in it was | 


done by making the eycle of the action 
through two revolutions of the engine. During 
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the first forward stroke gas and air are drawn in by 
the piston. During the first back-stroke the mixture 
is compressed into a large clearance space, at the end 
of the cylinder. The mixture is then ignited, and the 
second forward stroke (which is the only working 
stroke in the cycle) is performed under the pressure 
\of the heated products of combustion. During the 
second backstroke the products are discharged, with 
the exception of so much as remains in the clearance 
space, whieh serves to dilute the explosive mixture in 
the next cycle. The principal parts of Otto’s engine 
(as made by Messrs. Crossley) are shown in the dia- 
gram section, Fig. 144. The cylinder is kept cool by 
/a water-jacket AA. B is the clearance space into 
which the mixture is compressed before explosion. 
Its volume is usually about two-thirds of the stroke, 
or 40 per cent. of the whole volume to which the gases 
afterwards expand. C is the exhaust-valve, which is 
opened during the second back-stroke of each cycle. 
Gas and air are admitted at D, through aside-valve EK, 
which reciprocates once in each complete cycle of two 
‘revolutions. This slide-valve is shown toa larger scale 
in Fig. 145, in the position it occupies while gas is 
entering from gand air from 
a. ‘To ignite the mixture a 
gas jet is kept burning at e. 
In the slide-valve there is an 
igniting port d, which is 
supplied with gas from a 
groove in thecover. As the 
slide moves towards the right, the igniting port d car- 
ries a flame fromcto D. Just before reaching Da 
little of the compressed mixture from the cylinder en- 
ters the igniting port by a small opening which does 
not appear in the figure, and by the time D is reached 
the contents of dare so much raised in pressure by 
their own combustion that a tongue of flame shoots 
into the cylinder, firing the mixture there. The speed 
is regulated by a centrifugal governor, which cuts off 
the supply of gas when the speed exceeds a certain 
limit. In some small Otto engines of recent construc- 
tion the inertia of a reciprocating piece is used instead 
of the inertia of revolving pieces to effect the same 


N 
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end. 
254. In Mr. Clerk’s engine the cycle of operations 
is essentially the same as in Otto’s, but a 


‘ : Seas ° lerk’ 
charging cylinder is introduced, with the pip 
effect of allowing an explosion to take place. 
in the working cylinder once in every revolution. As 


in Otto’s, there is a large clearance space behind the 
iston, and the mixture is compressed into, this space 
the backward movement of the working piston. 

he peculiarity of the ae lies in the manner in 
which the charge isintroduced. As the piston ad- 
vances after an explosion it uncovers exhaust ports in 
the sides of the cylinder, close to the end of its forward 
While it is passing the dead-point there 
the plunger of the charging cylinder 
(which has meanwhile taken in a mix- 
ture of gas and air) delivers this mix- 
ture into the cylinder, driving the 
products of the previous combustion 
out of the cylinder through the ex- 
haust ports. The charging cylinder is 
so arranged that the first part of the 
charge consists almost wholly of air, and 
this is followed by the explosive mixture 
of gas and air. The working piston then 
returns, closing the exhaust ports and 
compressing the mixture, which is ig- 
nited after compression by means of a 
slide-valve similar to Otto's. In Otto's 
engine the explosive mixture is diluted, and the sharp- 
ness of the explosion thereby reduced, by the residue 
of burnt products which fill the clearance space at 
the end of the discharge stroke. In Clerk’s engine 
the mixture is diluted by an excess of air. It does 
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not appear that this difference has any material effect 
on the action. 
255. Over 20,000 Otto engines are now in use, of 


power ranging up to about 40 H.P. Besides the engines | 


which have been named, others are manufactured in 
which the operations are essentially of the same kind, 
though in some cases the mechanical details are widely 
varied. In one of these, Mr. Atkinson’s ingenious 
‘* differential’ engine, the working chamber consists 
of the space between two pistons working in one cylin- 
der. During exhaust the pistons come close together ; 
they recede from each other to take in a fresh charge ; 
they approach fur compression ; and finally they re- 
cede again very rapidly and farther than before, after 
ignition of the mixture, thus giving a comparatively 
large ratio of expansion. At the same time, by 
moving bodily along through the cylinder, the pistons 
uncover admission and exhaust ports and an ignition- 
tube, which is kept permanently incandescent. 

256. If the ners pee ofa gaseous mixture were prac- 
tically instantaneous, producing at once all 


heoreti : : _ 
Theoretical the heat due to the chemical reaction, and if 


indicator 


iy ram. the expansion and compression were adia- 
eeeion. batic, the theoretical indicator diagram of an 


_ engine of the Otto type would have the form 
shown in Fig. 146. OA represents the volume of 


4 
c 
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clearance; AB isthe admission, at atmospheric pressure; 
BC is the compression (which is assumed to be adia- 
batic) ; CD is the rise of pressure caused by explosion ; 
DE is adiabatic expansion during the working stroke ; 
and KBA is the exhaust. The height of the point D 
above C may be calculated when we know the tem- 
perature at C (an element of considerable uncertainty 
in practice), the specific heat (at constant volume) of 
the burnt mixture, the amount of heat evolved by ex- 
plosion, and the change of specific density due to the 
change of chemical constitution which explosion 
brings about. With the proportion of coal-gas and 
air ordinarily employed this last consideration may 
- generally be neglected, as the volume of the products 
wonld differ by less than 2 per cent. from the volume 
of the mixture before explosion if both were reduced 
to the same pressure and temperature. 
257. The rise of pressure observed in the indicator 


diagrams of gas-engines is found to be in. 


Actual dia- 
ram of 
tto engine. 


all cases much less than the calculated rise 
of pressure which would be caused by a 
strictly instantaneous explosion. An actual 
diagram from an Otto engine working in its normal 
manner.is given in Fig. 147, where the reference let- 
ters distinguish the parts of a complete cycle, as in 
Fig. 146. It shows a rapid rise of pressure on explo- 
sion, so rapid that the volume has not very materially 
altered when the maximum of pressure is reached ; 
and the specific heat at constant volume may there- 
fore be used without serious error in calculating the 
amount of heat which this rise accounts for. When 
this calculation is made,! it turns out that only about 
60 or 70 per cent. of the potential heat of combustion 


1 See two important papers by Mr. Dugald Clerk, “‘ On the The- 
ory of the Gas-Engine,” and “ On the Explosion of Homogeneous 
Gaseous Mixtures,” Min. Proc. Inst. C. E., 1882 and 1886. Reference 
should also be made, on the subject of gas-engines generally, to 
Mr. Clerk’s book, The Gas-Engine, 1886. 
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in the mixture is required to produce the rise of tem- 
perature corresponding to the point of greatest pressure. 
The remainder continues to be slowly evolved during 
the subsequent expansion of the hot gases. The pro- 
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Fic. 147.—Otto Engine Diagram. 


cess of combustion—a term evidently more appropriate 
than explosion—is essentially gradual ; when ignition 
takes place it begins rapidly, but it continues to go on 
at a diminishing rate throughout the stroke. That 
part which takes place after the maximum pressure is 
passed is the phenomenon of after-burning to which 
allusion has been made above. 

258. The existence of ‘‘after-burning”’ is proved 
not only by the fact that the maximum 
pressure after ignition is much less than it hone 
would be if combustion were then com- aa 
plete, but also by the form which the curve of subse- 
quent expansion takes. During expansion the gases 
are losing much heat by conduction through the eylin- 
der walls. The water-jacket absorbs rather more than 
half of the whole heat developed in the engine,? and 
the greater part of this is of course taken up from the 
gases during the working stroke. Notwithstanding 
this loss, the curve of expansion does not fall much 
below the adiabatic curve; in some cases it even lies 
higher than the adiabatic curve. This shows that the 
loss to the sides of the cylinder is being made up by 
continued development of heat within the gas. The 
process of combustion is especially protracted when 
the explosive mixture is weak in gas; the point of 
maximum pressure then comes late in the stroke ; and 
it is probable that the products which are discharged 
in the exhaust contain some incompletely-burnt fuel. 
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Fic. 148,—Otto Engine Diagram with weak explosive mixture. 


Fig. 148 is the indicator diagram of an Otto engine 
supplied with a mixture containing an exceptionally 
large proportion of air: it exhibits well the yery 
gradual character of the explosion in such a ease. 
259. Much light has been thrown on this subject by 
the experiments of Mr. Clerk, who has ex- 
ploded mixtures of gas and_ air, and also 
mixtures of hydrogen and air, in a closed 
vessel furnished with an apparatus for recording the 
time-rate of variation of pressure. In these experi- 
ments the pressure fell after the explosion only on 
account of the egoling action of the containing walls. 
The temperature before ignition being known, it be- 
came possible to caleulate from the diagrams of press- 
ure the highest temperature reached during 
tion (on the assumption that the specific heat of the 
gases remained unchanged at high temperatures), and 
to compare this with the temperature which would 
have been produced had combustion been at once 
plete. Mixtures of gas and : 


Clerk’s ex- 
periments. 


air were exploded 
proportion of gas varying from y's to $, and the h 
temperature produced was generally a little mo: 


oh ah oe en ke nr, 

; ; Ayrton and Perry, ad. 

port quoted in F. Jenkin’s Lecture, Inst. ae re ‘ 
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half that which would have been reached by instan- 
taneous combustion of the mixture. With the best 
proportion of coal-gas to air (1 to 6 or 7) the greatest | 
pressure and hottest state was found one-twentieth of a ) 
second after ignition, and the temperature was then 
1800° C.,—instead of 3800°, which would have been 
the value had all the heat been at once evolved. With | 
the weakest mixtures about half a second was taken to | 
reach a maximum of temperature, and its value was 
800° C., instead of 1800° C. In this case, however, 
the degree of completeness of the combustion is not 
fairly shown by a comparison of these temperatures, 
since much cooling occurred during the relatively long 
interval that preceded the instant of greatest pressure. | 
260. To explain the phenomenon of after-burning or 
delayed combustion, it has been supposed 
that the high temperature to which the 
: gases are raised in the first stages of the 
explosion prevents union from being completed,—just | 
as high temperature would dissociate the burnt gases 
were they already in chemical union,—until the fall 
of temperature by expansion and by the cooling action 
of the eylinder walls allows the process of union to go 
on. The maximum temperature attained in the gas- 
engine is high enough to cause a perceptible amount 
of dissociation of the burnt products ; it may therefore 
be admitted that this explanation of delayed combus- 
tion is to some extent true. On the other hand, the 
phenomenon is most noticeable with mixtures weak in 
as, in which the maximum temperature reached is 
ow, and the dissociation effect is correspondingly 
small. It appears, therefore, that dissociation is not 
the main cause of the action ; apart from it the pro- 
_ ¢ess of combustion of a gaseous mixture is gradual, 
beginning fast and going on at a continuously-dimin- 
ishing rate as the combustible mixture becomes more 
and more diluted by the portions already burnt. If 
the mixture is much diluted to begin with, the process 
is comparatively slow from the first. 


Dissocia- 
tion. 


261. Much stress has been laid by some makers of 
dealt gas-engines on the desirability of having 
cation. a stratified mixture of gases in the cylinder, 


with a part rich in gas near the ignition 
port and a greater proportion of residual product. or 
air near the piston. It has even been supposed that 
stratification of the gases is the cause of their gradual 
combustion. Mr. Clerk’s experiments are conclusive 
against this; the mixtures he used, which gave in 
some cases yery gradual explosions, were allowed to 
stand long enough to become sensibly homogeneous. 
Tn dealing with weak mixtures it is no doubt of advan- 
tage to have a small quantity of richer fluid close to 
the igniting port to start the ignition of the rest,—but 
_ beyond this stratification has probably little or no value. 
- And it may be questioned whether, in the ordinary 
working of a gas-engine, any general stratification can 
~ oceur, when account is taken of the commotion which 
the air and gas cause as they rush into the cylinder at 
a speed exceeding that of an express train. 
262. A compression gas-engine of the Otto type 
burns from 20 to 25 cubic feet of coal-gas 


ay per hour per indicated horse-power. Good 
“engines. coal-gas has a heating power equivalent to 


about 500,000 foot-pounds per cubic foot, 
and hence, with a consumption of 20 cubic feet the 
efficiency which the engine realizes is nearly 0.2. The 
efficiency of a large steam-engine is about 0:14, and in 

sam-engines that are small enough to be fairly com- 
ed with actual gas engines the efficiency is not more 


93. 
American locomotive, 134, 233. 
Angular advance, 145. 
Anti-priming pipe, 128. 
Automatic expansi' 


175. 
Barring engines, 198. 
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on gear, 173-| Lancashire, 
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than 0.1. The superiority of gas-engines over steam- 
engines, from the thermodynamic point of view, is 
well shown by comparing their consumption of fuel. 
In the steam-engine we find in good engines of large 


‘size a consumption of 2 tb or 14 1 of coal per LH.P. 


per hour, and by triple expansion this is reduced in 
arge marine engines to about 14 tb. On the other 
hand, in small-power engines the consumption is at 
least 2} tb, and is generally 3 t or more. When Mr. 
Dowson’s cheap gas,' which is produced by passing a 
mixture of superheated steam and air through red-hot 
anthracite, is used to drive an Otto engine, the con- 
sumption of coal has been found to be only 1.1 tb per 
[.H.P. per hour, or less than half the amount used by 
a steam-engine of similar size. What gives this com- 
parison additional interest is the fact that the gas- 
producer for a 40 or 50 H.P. engine need not take up 
more space than the boiler of a steam-engine of the 
same power. 

263. In another sense the gas-engine is much less 
perfect than the steam engine. ‘The actual efficiency 
of the latter is about half the ideal efficiency which a 
perfect engine would show when working through the 
same range of temperature. In the gas-engine the 
actual is less than one-fourth of the ideal efficiency. 
Taking the highest temperature as 1900° C.—a value 
reached in some of Mr. Clerk’s experiments—and the 
lowest temperature as 15° C., the efficiency of a per- 
fect engine would be 0.87, while that of the actual 
engine is 0.2. This only means that, the gas-engine 
has all the greater margin for future improvement. 

264. At present the main causes of waste in_ gas- 
engines are the action of the sides of the cylinder 
and the water-jacket, and the high temperature of 
the exhaust gases. The water-jacket absorbs about 
half the whole heat, only to keep the cylinder cool 
enough to permit of lubrication. The waste gases are 
discharged at a temperature of about 420° C., and so 
carry away a large amount of heat which might in 
part be saved by having a greater ratio of expansion, 
or by the use of a regenerator. Another source of 
thermodynamic imperfection is the after-burning, 
which gives heat to the working substance at a tem- 
perature lower than the maximum. ig! 

In an engine constructed by the late Sir William 
Siemens it wax attempted to do away with or reduce 
the two main causes of loss—(1) by using a separate 
combustion-chamber, distinct from the cylinder in 
which the piston worked, and (2) by passing the ex- 
haust gases through a regenerator, which afterwards 
eave up heat to the incoming air and gas.2. The late 
Prof. Fleeming Jenkin endeavored to attain the same 
ends by adapting the Stirling type of engine to inter- 
nal combustion, a mixture of gas and air being ex- 
ploded undera displacer like that of Fig. 141. Prae- 
tical difficulties have hitherto prevented regenerative 
internal combustion engines from coming into use, but 
it ean searcely be doubted that their development. is 
only a question of time. With regard to the probable 
future of heat-engines, it is important to notice that 
the internal-combustion engine using gaseous fuel, 
though already much more efficient than the’ steam- 
engine, is crude and full of defects which further 
invention ought to remove, while the steam-engine has 
been improved so far that little increase in Its efficiency 
can be expected, and more than a little is Pee 

J. A. E. 


1 Min. Proc. Inst. C. E., vol. 1xxiii. p. 811, 4 
_ the Gas-Engine,” Min. 


2 Siemens, “ Discussion on the theory of 
Proc. Inst. C. E., 1882. 
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Charles's law, 29. 
Chimney draught, 125. 
Circulating pump, 228, 
Clark, D. K., 80. 
Clausius, 22, 75. 
Clearance, 78. 
Clerk's gas-engine, 254; experi- 
ments on explosion, 259, 261. 
Compound engine, 17, 111-122, 
191; advantages of, 93, 116. 

Compression in steam-engines, 
79; in air and gas-engines, 
245, 249. 

Condensation, initial, 80-93. 

Condenser, 71, 196, 225, 

Corliss gear, 174; engine, 198. 

Cornish boiler, 16, 127; engine, 
18; valve, 163. 

Crank-effort, diagram of, 183- 
188, 

Crank shaft, torsional vibration 
of, 190. 

Crosby indicator, 98. 

Cushioning, 79, 202. 

Cut-off, 72; variation of, 159, 178 
-175, 

Cycie of operations, 26; Carnot’s, 
49, 68. 

ene walls, influence of, 80- 
93. 

Dash-pot, 171. 

De Caus, 3. 

Della Porta, 3. 

Diagonal engines, 215. 

Dowson gas, 262. 

Drop in Pee engines, 113. 

Dust fuel, 143. 

Duty of engines, 18, 95. 

Eecentric, 144. 

Efficiency of a heat-engine, 23, 
94; perfect, 46, 69 ; methods of 
testing, 97, 102; results of tests 


of, 95, 96, 103; of boiler and. 


furnace, 95; of mechanism, 
110; of gas-engines, 262-264. 

Evans, 16. 

Exhaust, 72. 

Exhaust waste, 108. 

Expansion, adiabatic, 38, 67; 
isothermal, 39; actual, in 
steam-engines, 82; incom- 
plete, 74; work done in, 36, 

Expansion slide-valve, 157-159, 
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Expansive use of steam, 14, 72. 
Feed-pump, 137, 226. 
Feed-water-heater, 158, 224 
Fly-wheels, theory of, 189. 
Foreed draught, 126, 141, 228. 
Fusible plug, 128. 

Galloway boiler, 129; tubes, 127. 

Gas-engines, 250-264; Lenoir's, 
251; Otto and Langen's, 252; 
Otto's, 253; Clerk's, 254 ; theory 
of, 256-264; efficiency of, 262- 
264. 

Gases, permanent, laws of, 28-33. 

Governors, 164-181; disengage- 
ment, 176; differential, 178; 
marine, 179, 181. 

Hackworth valve-gear, 156. 

Hallauer, 80, 90. 

Heat-engine defined, 1; theory 
of, 23-54 ; perfect, 46. 

Heautefeuille, 7. 

Hero of Alexandria, 2. 

High-speed engines, 197, 202- 
204. 

Hirn, 22, 80, 92. 

Historical sketch, 2-22. 

Horizontal engine, 195-217. 

Hornblower, 17. 

Horse-power, 14; measurement 
of, 100. 

Hunting, 171. 

Huygens, 7. 

Hydrokineter, 137. 

Indicator, 14, 98, 99. 

Indicator diagram, 25; exam- 
ples of, 101; compound, 117- 
122; in gas-engines, 251, 257, 
258. 

Injector, 137. 

Internal-combustion 
248-264. 

Internal energy, 34. 

Isochronism of governors, 170. 

Isothermal expansion, 39. 

Joule’s equivalent, 23. 

Joule’s law, 33. 

Joy valve-gear, 156. 

Lap, 145. 

Lead, 145. e 

Leupold, 15. 

Liner, 195. 

Link-motion, 152-155. 

Liquid fuel, 143, 
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Locomotive, 229-240; early, 20; 
com pound, 234-236 ; tramway, 
237-239; fireless, 238; road, 
240, 

Locomotive boiler, 133-134. 

M’Naught, 19, 98. 

Mallet’s compound locomotive, | 
244, 

Marine engines, 213-228, / 

Mechanical equivalent of heat, 


; 


2. 

Mechanical stokers, 142. 

Moscrop recorder, 182. 

Newcomen, 9, 10. 

Oscillating-cylinder engines, 
215 

Otto's gas-engine, 253. 

Papin, 8. 

Parallel motion, 193-194. 

Petroleum engines, 250. 

Piston packing, 1995. 

Piston-valves, 161. 

Pony truck, 280. 

Potter, 10. 

Pressure gauge, 128. 

Priming, 94. 

Proéll expansion gear, 175. 

Pulsometer, 208. 

Pumping engines, 205-208, 

Quadruple-expansion engines, 
120, 223. 

Radial axle-box, 230. 

Radial valve-gears, 156. 

Rankine, 22, 75; his statement 
of second law of thermody- 
namics, 48, 

Receiver, 112. 

Regenerative gas-engines, 264. 

Regenerator, 53. 

Regnault's law, 31; his experi- 
ments on steam, 57. 

Release, 72. 

Relief rings, 160. 

Reversibility, 43-45 ; conditions 


of, 50-52. 
Reversing ear, 152-156. 
Richards's indicator, 98. 
Rotary engines, 210. 
Safety motor (Davey), 209. 
Safety-valve, 8, 128. 
Savery, 6. 
Separator, 189. 
Side-lever engines, 213. 


Siemens, 178, 264, 

Slide-valve, theory of, 144-150, 

Specific heat, 31; of gases, 35; 
of water, 59. 

Stationary engines, 191-212. 

Steam, properties of, 55-67, la- 
tent heat of, 60; saturated, 55; 
superheated, 55, 65, density 
of, 58, 75; total heat of, 61; in- 
ternal energy of, 62; adiabat- 
ic expansion of, 67, 75; heat 
of formation of, 63; wet, 64, 
67, 74, 104; isothermal expan- 
sion of, 66. 

Steam-gas, 65, 

Steam-jacket, 11, 87, 88. 

Steam-turbine, 212. 

Steeple-engine, 213. 

Stirling's air-engine, 53-54, 244- 
245 


Sun-and-planet wheels, 13. 
Tandem-engines, 111. 
Thermodynamics, laws of, 23. 
Thomson, Sir W,, 22, 49, 
Tower's spherical engine, 211. 
Traction-engines, 240. 
Tramway locomotives, 237-239. 
Trevithick, 16, 

Trick-valve, 151. 

Triple-expansion engines, 119, 
221-223. 

Trunk ongeats 216. 

Valves, slide, 144-162 ; gears, ra- 
dial, 156; expansion, 157 ; pis- 
ton, 161; lift or disk, 163 ; Cor- 
liss, 174; throttle, 178; safety, 
8, 128; Trick, 151; double- 
ported, 151. 

Vertical engines, 201, 218. 

Wall engines, 201, 

Watt, 11, 12, 13, 14, 15. 

= compound locomotive, 


Weight of engines, 228. 

Winding engines, 199. 

Wire-drawing, 77. 

Woolf, 17. 

Woolf engine, 111. 

Worcester, marquis of, 5. 

Working subs*ance, 24, 

Worthington engine, 206-207, 

—a slide-valve diagram, 
147, 


STEAM HAMMER. See HAMMER. 

STEARINE, in commeree, designates a solid mixt- 
ure of fatty acids (chiefly palmitic and stearic) which 
is being produced industrially from animal fats and 
used largely for the making of candles. In chemistry 
it is a generic term for the three ‘‘ esters’’ derivable 
from glycerin, C,;H;(OH);, by the replacement of one 
or more of the three (OH)’s by the residue C,sHy;0., 
which, in stearic acid, is combined with “‘H.” Of 
these tri-stearine, C3H;(C,sH3;O0.2)s, is the most impor- 
tant; it occurs in animal fats only, largely in tallow. 
It crystallizes from ether in white pearly nodules, in- 
soluble in cold but easily soluble in boiling alcohol. 
[t can be distilled undecomposed in vacuo. On gradual 
exposure to higher temperatures it fuses at 55° C.; it 
then resolidifies, and then fuses again (permanently) 
at 71.5° (Heintz). The specific gravity of the liquid 
is 0.9245 at 65.5° C. (Dufty). 

STKEL. See Iron. 

STEELE, Sir Ricwarp (1672-1729), one of the 
most active and prominent men of letters in the reign 
of Queen Anne, inseparably associated in the history 
of literature with his personal friend Addison. He 
cannot be said to have lost in reputation by the part- 
nership, because he was far inferior to Addison in 
purely literary gift, and it is Addison’s literary genius 
that has floated their joint work above merely journal- 
istic celebrity; but the advantage was not all on Steele’s 
side, inasmuch as his more brilliant coadjutor has 
usurped not a little of the merit rightly due to him. 
Steele’s often-quoted generous acknowledgment of 
Addison’s services in The Tatler has proved true in 
a somewhat different sense from that intended by the 
writer: ‘‘I fared like a distressed prince, who calls in 
a powerful neighbor to his aid; I was undone by my 
auxiliary ; when I had once called him in I pode not 


subsist without dependence on him.’’ The truth is 
that in this happy alliance the one was the comple- 
ment of the other; and the balance of mutual advan- 
tage was much more nearly even than Steele claimed 
or posterity has generally allowed. P : 
he famous literary pair were born in the same 
year, 1672,—Steele in Dublin, the senior by less than 
two months. Steele’s father, who is said to have been 
a lawyer, died before he had reached his sixth year, 
but the boy found a protector in his maternal uncle, 
Henry Gascoigne, secretary and confidential agent to 
two successive dukes of Ormonde. Through his in- 
fluence he was nominated to the Charterhouse in 1684, 
and there first met with Addison. Five years after- 
wards he proceeded to Oxford, and was a postmaster 
at Merton when Addison was a demy at Magdalen. 
Their schoolboy friendship was continued at the uni- 
versity, and probably helped to give a more serious 
turn to Steele’s mind than his natural temperament 
would have taken under different companionship. 
Addison's reverend father also took an interest in the 
warm-hearted young Irishman; but their combined 
influence did not steady him spffciently to keep his 
impulses within the lines of a regular career; without 
waiting for a degree he volunteered into the army, 
and served for some time as a cadet ‘‘under the com- 
mand of the unfortunate duke of Ormonde.”’ This 
escapade was made without his uncle’s consent, 
cost him, according to his own account, ‘the succes 
sion toa rene good estate in the county of Wexford in 
Treland.”’ Still, he did not lack advancement in the 
profession he had chosen. A poem on the fw 
Queen Mary (1695), dedicated to Lord co. 
of the Coldstream Guards, brought him 
notice of that nobleman, who took the ¢ 
trooper into his household as a secretary, 


STEELE. 


officer in his own regiment, and ultimately procured | 12th of April, 1709. 


for him a captaincy in Lord Lueas’s fusiliers. His 
name was noted for promotion by King William, but 
the king’s death took place before anything had been 
done for Captain Steele. 
mained in the army, though never on active service, 
for several years longer. 

Steele probably owed the king’s favor to honest ad- 
miration of the excellent principles of The Christian 
Hero, his first prose treatise, published in 1701. The 
“reformation of manners’’ was a cherished purpose 
with King William and his consort, which they tried 
to effect by proclamation and Act of Parliament; and 
a sensible well-written treatise, deploring the irregu- 
larity of the military character, and seeking to prove 
by examples—the king himself among the “tow i 
‘that no principles but those of religion are sufficient 
to make a great man,’’ was sure of attention. Steele 
complained that the reception of he Christian Hero, 
by his comrades was not so respectful; they persisted 
in trying him by his own standard, and would not pass 
“the least levity in his words and actions’’ without 
protest. The sensitive and hot-headed ‘‘hero’’ would 
seem to have been teased into fighting a duel,—his 
first and last, for he wounded his antagonist danger- 
ously, and from that time was a stanch opponent of 
affairs of honor. His uneasiness under the ridicule 
of his irreverent comrades had another curious result : 
it moved him to write a comedy. ‘‘ It was now in- 
eumbent upon him,”’ he says, *‘to enliven his char- 
acter, for which reason he writ the comedy called The 
Fineral.”’ Although, however, it was Steele's express 
purpose to free his character from the reproach of 
solemn dulness, and prove that he could write as 
smartly as another, he showed greater respect for de- 
cency than had for some time been the fashion on the 
stage. The purpose, afterwards more fully effected in 
his famous periodicals, of reconciling wit, good humor, 
and good breeding with virtuous conduct was already 
deliberately in Steele’s mind when he wrote his first 
comedy. it was produced and published in 1701, was 
received on the stage with favor, and er to its 
comparative — helped, along with The Christian 
Hero, to commend its author to King William. In 
his next comedy, The Lying Lover, or the Ladies’ 
Friendship, produced two years afterwards, in 1703, 
Steele’s moral purpose was directly avowed; and_the 
play, according to his own statement, was ‘*damned for 
its piety”? The Tender Husband, produced eighteen 
months later (in April, 1705), though not less pure in 
tone, was more successful ; in this play he gave unmis- 
takable evidence of his happy genius for conceiving 
and embodying humorous types of character, putting 
on the stage the parents or grandparents of Squire 
Western, Tony Lumpkin, and Lydia Languish. It 
was seventeen years before Steele again tried his 
fortune on the stage with The Conscious Lovers, the 
best and most successful of his comedies, produced in 
1722. 

- Meantime the gallant captain had turned aside to 
another kind of literary work, in which, with the assist- 
ance of his friend Addison, he obtained a more enduring 
tation. There never was a time when literary 
talent was so much sought after and rewarded by states- 
men. Addison had already been waited on in ‘‘his 
humble lodgings in the Haymarket,”’ and advanced 
to office, when his friend the successful dramatist was 
‘appointed to the office of gazetteer. This was in May, 
707. It was Steele’s first connection with journalism. 
: Sétiodical was at that time taking the place of 
he pamphlet as an instrument for working on public 
pinion. Gazette gave little opening for the 
y of Steele’s lively pen, his main duty, as he says 
ng been to “keep the paper very innocent an 
insipid’’; but the position made him, familiar 
th a new field of enterprise in which his inven- 
‘mind soon discerned materials for a project of 
) The Tatler made its first appearance on the 
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: ipril, It was partly a newspaper, a 

journal of politics and society, published three times 
Al > °,8 . . . 

a week. Steele’s position as gazetteer furnished him 


| with special advantages for political news, and as a 
He would seem to have re- | 


popular habitué of cotfee-houses he was at no loss for 
social gossip. But Steele not only retailed and com- 
mented on social news, a function in which he had 
been anticipated by Defoe and others; he also intro- 
duced into The Tutler as a special feature essays on 
general questions of manners and morality. It is not 
strictly true that Steele was the inventor of the Eng- 
lish ‘Sessay,’’—there were essayists before the 18th 
century, notably Cowley and Temple; but he was the 
first to use the essay for periodical purposes, and he 
and Addison together developed a distinct species, 
to which they. gave a permanent character and in 
which they had many imitators. Asa humbler mo- 
tive for this fortunate venture Steele had the pinch 
of impecuniosity, due rather to excess of expenditure 
than to smallness of income. He had £300 [$1458] 
a year from his gazetteership, £100 [$486] as gentleman 
usher to Prince George, £800 [$3888] from the Bar- 
badoes estates of his first wife,! and some fortune by 
his second wife—Mrs. Mary Scurlock, the ‘‘ Dear 
Prue’’ of his charming letters. But Steele lived in 
considerable state after this second marriage, and was 
reduced to the necessity of borrowing before he started 
The Tatler. The assumed name of the editor was 
Isaac Bickerstaffe, but Addison discovered the real 
author in the sixth number, and began to contribute 
in the eighteenth. It is only fair to Steele to state 
that the success of Zhe Tatler was established before 
Addison joined him, and that Addison contributed to 
only forty-two of the two hundred and seventy-one 
numbers that had appeared when the paper was 
stopped in January, 1711. 

Only two months elapsed between the stoppage of 
The Tatler and the appearance of The iS ectator, 
which was the organ of the two friends from March 1, 
1711, till December 6, 1712. Addison was the chief 
contributor to the new venture, and the history of it 
belongs more to his life. Nevertheless it is to be re- 
marked as characteristic of the two writers that in this 
as in The Tatler Addison generally follows Steele’s 
lead in the choice of subjects. The first suggestion of 
Sir Roger de Coverley was Steele’s, although it was 
Addison that filled in the outline of a good-natured 
country gentleman with the numerous little whimsi- 
calities that convert Sir Roger into an amiable and 
exquisitely ridiculous provincial oddity. Steele had 
neither the fineness of touch nor the humorous malice 
that gives life and distinction to Addison’s picture ; 
the Sir Roger of his original hasty sketch has good 
sense as well as good-nature, and the treatment is 
comparatively commonplace from a literary point of 
view, though unfortunately not commonplace in its 
charity. Steele's suggestive vivacity gave many 
another hint for the elaborating skill of his friend. 

The Spectator was followed by The Guardian, the 
first number of which appeared on the 12th of March, 
1713. It had a much shorter career, extending to 
only a hundred and seventy-five numbers, of w ich 
Steele wrote eighty-two and Addison fifty-three. This 
was the last of his numerous periodicals in which he 
had the assistance of the great essayist. But he con- 
tinued for several years to project iene: under great 
variety of titles, some of them political, some social in 
their objects, most of them very short-lived. Steele 
was a warm partisan of the principles of the Revolu- 
tion, ardent and earnest in his political as in his other 
convictions. The Englishman was started in January, 
1714, immediately after the stoppage of The Guardian, 
to assail the policy of the Tory ministry. The Lover, 


| started some six weeks later, was more general in its 


1 The name of this lady—a widow, Mrs. Margaret Stretch—and 
some facts about her have been ascertaine a Pe George A. 
ey See Atheneum, May 1, 1886, and Mr. Dobson's Steele, pp. 
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aims; but it gave place ina month or two to The Reader, | two famous pictures, painted in distemper by Holbein, 


a direct counterblast to the Tory Examiner. The Eng- 
lishman was resuscitated for another volume in 1715; 
and in the same year he projected in rapid succession 
three unsuccessful ventures,—TZown Talk, The Tea- 
Tuble, and Chit-Chat. Three years later he started 
his most famous political paper, The Plebeiim, rendered 
memorable by the fact that in it he had to contend 
against his old ally Addison. The subject of contro- 
versy between the two life-long friends was Sunder- 
land’s Peerage Bill, Steele’s last venture in journalism 
was The Theatre, 1719-20, the immediate occasion of 
which was the revocation of his patent for Drury 
Lane. So ready was Steele in this kind of enterprise, 
which he could always conduct single-handed, that 
apparently whenever a felt strongly on any subject 
he at once started a journal to give vent to his feel- 
ings. Besides these journals he wrote also several 
pamphlets on passing questions,—on the disgrace of 
Tarlborough in 1711, on the fortifications of Dunkirk 
in 1713, on the ‘‘erisis’? in 1714, An Apology for 
himself and his Writings (important biographically) in 
the same year, on the South Sea mania in 1720. 

The fortunes of Steele as a zealous Whig varied 
with the fortunes of his party. He lost his gazetteer- 
ship when the Tories came into power in 1710. Over 
the Dunkirk question he waxed so hot that he threw 
up a pension and a commissionership of stamps, and 
went into parliament as member for Stockbridge to 
attack the ministry with voice and vote as well as with 
pen. But he had not sat many weeks when he was 
expelled from the House for the language of his 
pamphlet on The Crisis, which was stigmatized as sedi- 
tious. The Apology already mentioned was his vin- 
dication of himself on this occasion. With the acces- 
sion of the house of Hanover his fortunes changed. 
Honors and substantial rewards were showered upon 
him. He was made a justice of the peace, deputy- 
lieutenant of Middlesex, surveyor of the royal stables, 
governor of the royal company of comedians—the last 
a lucrative post, and was also knighted (1715). After 
the suppression of the Jacobite rebellion he was 
appointed one of the commissioners of forfeited estates, 
and spent some two years in Scotland in that capacity. 
He obtained a patent for a plan for bringing salmon 
alive from Ireland. Differing from his friends in power 
on the question of the Peerage Bill in 1718, he was 
deprived of some of his offices, but when Walpole 
became chancellor of the exchequer in 1721 he was 
reinstated. But with all his emoluments the impru- 
dent, impulsive, ostentatious, and generous Steele 
could never get clear of financial difficulties, and he 
was obliged to retire from London in 1724 and live in 
the country. He spent his last years on his wife’s 
estate of Llangunnor in Wales, and his health broken 
down by a paralytic seizure, died on the Ist of Sep- 
tember, 1729. 

A selection from Steele’s essays has been edited by Mr. 
Austin Dobson, who prefixes a careful and sympathetic 
memoir. Mr. Dobson has since written a fuller biography 
in Mr, Lang’s series of English Worthies. (Ww. M.) 

STEELYARD, MercHants oF THE, were Hanse 
merchants who settled in London in 1250 at-the steel- 
yard on the river side, near Cosin Lane, now Iron 

ridge Wharf. Henry ITI. in 1259, at the request of 
his brother Richard, earl of Cornwall, conferred on 
them important privileges, which were renewed and 
confirmed by Edward I. It was chiefly through their 
enterprise that the early trade of London was devel- 
oped, and they continued to flourish till, on the com- 
pret of the Merchant Adventurers in the reign of 

{dward VI., they were deprived of their privileges. 
Though Hamburg and Liibeck sent ambassadors to 
intercede for them, they were not reinstated in their 
monopolies, but they succeeded in maintaining a foot- 
ing in London till expelled by Elizabeth in 1597. 
Their beautiful guild-hall in Thames street, described 
by Stow, was made a naval store-house. It contained 


representing Poverty and Riches, which were presented 
by the Hanse merchants to Henry, prince of Wales, 
and came into the possession of Charles I., but are 
supposed to have perished in the fire which destroyed 
Whitehall. 

STEEN, Jan Havicksz (1626-1679), subject- 
painter, was born at Leyden in 1626, the son of a brewer 
of the place. He studied at Utrecht under Nicholas 
Knuffer, an historical painter, and about 1644 went to 
Haarlem, where he worked under Adrian van Ostade 
and under Jan van Goijen, whose daughter he married 
in 1649. In the previous year he had joined the 

ainters’ guild of the city. In 1667 he is said to have 

een a brewer at Delft, and in 1672 he received mu- 
nicipal authority to open a tavern. The accounts of 
his life, however, are very confused and conflicting. 
Some biographers have asserted that he was a drunk- 
ard and of dissolute life, but the number_of his works 
—Van Westrheene, in his Jan Steen, Htudesurl Art 
en Holland, has catalogued nearly five hundred—is 
sufficient in itself to disprove the charge. His later 
pictures bear marks of bein and are less carefully 
finished than those of his earlier period. He died at 
Leyden in 1679. 

The works of Jan Steen are distinguished by cor- 
rectness of drawing, admirable freedom and spirit of 
touch, and clearness and transparency of coloring. 
But their true greatness is due to their intellectual 
qualities. In the wide range of his subjects, and their 
dramatic character, he surpasses all the Dutch figure- 

ainters, with the single exception of Rembrandt. 

is productions range from the stately interiors of 
grave and wealthy citizens to tavern scenes of jollity 
and debauch. He painted chemists in their labora- 
tories, doctors at the bedside of their patients, card- 
parties, marriage feasts, and the festivals of St. 
Nicholas and Twelfth Night,—even religious subjects, 
though in these he was least successful. His rendering 
of children is especially delightful. Dealing often with 
the coarser side of things, fis work is full of humor ; 
he depicts the comedy of human life ina spirit of very 
genial toleration, but now and again there appear 
keenly telling touches of satire which recall such a 
pictorial moralist as Hogarth, 

The National Gallery contains one picture by Jan Steen, 
—the Music Master; and other excellent examples of his 
art are preserved in the Royal, the Bute, the Ashburton, 
and the Northbrook collections, at Apsley House and 
Bridgewater House, and in the galleries of The Hague, 
Amsterdam, and the Hermitage, St. Petersburg. 


STEFFANT, Agostino (1655-1730), ecelesiastic, 
diplomatist, and musical composer, was born at Castel- 
franco in 1655, and at a very early age was admitted 
as a chorister at St. Mark’s in Venice. In 1667 the 
beauty of his voice attracted the attention of Count 
Tattenbach, by whom he was taken to Munich, where 
his education was = at the expense of Ferdi- 
nand Maria, elector of Bavaria, who appointed him 
‘‘Ohurfiirstlicher Kammer- und Hofmusikus,’’ and 
granted him a liberal salary. After receiving instruc- 
tion from Johann Kaspar Kerl, and possibly Ercole 
Bernabei, he was sent in 1673 to study in Rome, 
where, among other works, he com six motets, 
the original MSS. of which are now in the Fitzwilliam 
Museum at Cambridge. On his return to Munich in 
1674 he published his first work, Psalmodia Vespertina, 
a part of which was reprinted in Martini’s Saggio di 

‘ontrappunto in 1674. In 1675 he was eee 
court organist, and in 1680 he was ordain ‘ies 
with the title of abbate of Lepsing. His ecel 
status did not, however, prevent him from turning his 
attention to the stage, for which, at different perio 
of his life, he composed works which une 
exercised a potent influence upon the dram 
of the os Of his first opera, AD 
produced at Munich in 1681, the only copy kr 
exist is a MS. score preserved in the royal 
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Buckingham palace. 
1685, Servio Tullio in 1686, Alarico in 1687, and 
Niobe in 1688 ; but of these four last-named works no 
trace can now be discovered. Niobe was the last opera 
Steffani composed at Munich. Notwithstanding the 
favor shown to him by the elector Maximilian 


ry * ro . . 
Emanuel, he accepted in 1689 the appointment of | 


kapellmeister at the court of Hanover, where he 
speedily gained the goodwill of Ernest Augustus, duke | 
of Brunswick-Liineburg (afterwards raised to the | 
dignity of elector of Hanover), the duchess Sophia | 
Charlotte (afterwards electress of Brandenburg), the 
philosopher Leibnitz, the abbate Ortensio Mauro, and 
many men of letters and intelligence, and where, in 
1710, he showed great kindness to Handel, who was 
then just entering upon his glorious career. He 
inaugurated a long series of triumphs in Hanover by 
composing, for the opening of the new opera-house in | 
1689, an opera called Enrico il Leone, which was pro- 
duced with extraordinary splendor and achieved an 
immense reputation. For the same theatre he com- 
posed La Lotta d Ercole con Achilleo in_1689, La 
Superbia d@ Alessandro in 1690, Orlando Generoso in 
1691, Le Rivali Concordi in 1692, La Liberta Contenta 
in 1693, Z T'rionfi del Futo and I Bacecanali in 1695, 
and Briseide in 1696. The libretto of Briseide is by 
Palmieri. Those of most if not all the others are by 
the abbate Mauro. The scores are preserved at Buck- 
ingham palace, where, in company with five volumes 
of songs and three of duets, they form part of the 
collection brought to England by the elector of Hanover 
in 1714. But it was not only as a musician that 
Steffani distinguished himself in his new home. The 
elevation of Ernest Augustus to the electorate in 1692 
led to difficulties, for the arrangement of which it was 
necessary that an ambassador should visit the various 
German courts, armed with a considerable amount 
of diplomatic power. The accomplished abbate was 
sent on this delicate mission in 1696, with the title of 
envoy extraordinary ; and he fulfilled his difficult task 
so well that Pope Innocent XI., in recognition of cer- 
tain privileges he had secured for the Hanoverian 
Catholies, consecrated him bishop of Spiga ‘x partibus 
infidelium. In 1698 he was sent as ambassador to 
Brussels ; and after the death of Ernest Augustus in 
the same year he entered the service of the elector 
palatine, John William, at Diisseldorf, where he held 
the offices of privy councillor and protonotary of the 
holy see. Invested with these high honors, Steffani 
-eould scarcely continue to produce dramatic composi- 
tions in public without grievous breach of etiquette. 
But his genius was too real to submit to repression ; 
and in 1709 he ingeniously avoided the difficulty by 
producing two new operas—Euvea at Hanover and 
Mireilone at Diisseldorf—in the name of his secretary 
and amanuensis Gregorio Piva, whose signature is 
attached to the scores preserved at Buckingham palace. 
Another score—that of Arminio—in the same collec- 
ion, dated Diisseldorf, 1707, and evidently the work 
Steffani, bears no composer's name. 
“Steffani did not accompany the elector George to 
England ; but in 1724 the Academy of Antient Musick 
n London elected him its honorary president for life ; 
in return for the compliment he sent the associa- 
n a magnificent Stebat Mater, for six voices and 
estra, and three fine madrigals. The MSS. of 
are still in existence; and the British Museum 
ssesses a very fine Confitebor, for three voices and 
orchestra, of about the same period. All these com- 
itions are very much in advance of the age in which 
were written; and in his operas Steffani shows 
ppreciation of the demands of the stage very re- 
rkable indeed at a period at which the musical 
a was gradually approaching the character of a 
formal concert, with scenery and dresses. But 
» MSS. at Buckingham palace, these operas 
e utterly unknown ; but Steffani will never 
be remembered by his beautiful chamber 
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duets, which, like those of his contemporary Carlo 
Maria Clari (1669-1745), are chiefly written in the 
form of cantatas for two voices, accompanied by a 
figured bass. The British Museum possesses more 
than a hundred of these charming compositions,’ some 
of which were published at Munich in 1679, Steffani 
visited Italy for the last time in 1729, in which year 
Handel, who always gratefully remembefed the kind- 
ness he had received from him at Hanover, once more 
met him at the palace of Cardinal Ottoboni in Rome. 
This was the last time the two composers were destined 
to meet. Steffani returned soon afterwards to Hanover, 
and died in 1730 while engaged in the transaction of 
some diplomatic business at Frankfort. 

STEIBELT, DANIEL (c. 1760-1823), pianist and 
composer, was born between the years 1755 and 1765, 
at Berlin, where he studied at the expense of the 
crown prince Frederick William, under Kirnberger. 
Very little is known of his artistic life before 1790, 
when he settled in Paris, and attained great popularity 
as a virtuoso by means of a pianoforte sonata called 
La Coquette, which he composed, in conjunction with 
Hermann, for Queen Marie Antoinette, and almost 
equal credit as a dramatic composer by an opera en- 
titled Romeo et Juliette, produced at the Théatre Fey- 
deau in 1793. In 1796 Steibelt removed to London, 
where his pianoforte playing attracted an amount of 
attention which in 1798 was raised to an absolute /u- 
rore by the production of his concerto (No. 3 in 1d) 
containing the famous ‘‘ Storm Rondo,’’—a work that 
insured his popularity, in spite of the far higher 
claims of Clementi, Dussek, and John Baptist Cramer, 
whose attainments as virtwosi, composers, and thor- 
oughly accomplished artists were infinitely superior 
to his own. In the following year Steibelt started on 
a professional tour in Germany; and, after playin 
with some success in Hamburg, Dresden, Prague, an 
Berlin, he arrived May, 1800, at Vienna, where with 
the arrogance which formed one of the most promi- 
nent characteristics of his nature, he challenged Bee- 
thoven to a trial of skill, which naturally resulted in 
hisirretrievable discomfiture. His position in Germany 
being no longer tenable after this pitiful failure, he 
retired to Paris, and during the next eight years lived 
alternately in that city and in London, where his repu- 
tation continued undiminished. In 1808 he was invited 
by the Emperor Alexander to St. Petersburg, and 
there he resided in the enjoyment of a lucrative ap- 
pointment until his death on September 20, 1823. 

Besides his dramatic music, Steibelt left behind him an 
enormous number of compositions for the pianoforte, many 
of which exhibit a certain amount of originality, though 
they can scarcely be regarded as works of genius. His 
playing, though exceedingly brilliant, was wanting in the 
higher qualities which so strikingly characterized that of 
his contemporaries, John Cramer and Muzio Clementi; but 
he was undoubtedly gifted with talents of a very high order, 
and the reputation he enjoyed was fairly earned and honor- 
ably maintained to the end. 

STEIN, Hetnricu Frrepricn Kart, BARON VoM 
UND ZUM (1757-1831), one of the greatest of German 
statesmen, and perhaps the most influential forerunner 
of Bismarck in the creation of German unity, was 
born at Naxsau, on October 26, 1757. He was a mem- _ 
ber of the independent noblesse or knighthood of the 
German empire (Reichsritterschaft). and his ancient 
family seat, Burg Stein, lies on a hill rising above the 
Lahn, opposite Nassau. In_ his autobiography he 
speaks of his parents as ** pious | and genuinely Ger- 
man,”’ and ascribes to their teaching his own religious 
and patriotic feelings, his sense of the dignity of his 
family and order, and his conviction of the duty of de- 
voting his life to the publie weal. Though the youngest 
but one of ten children, Stein was selected by his 
parents as the ‘* Stammhalter,’’ or representative and 
maintainer of the family name and dignity, and his 
elder brothers acquie in this arrangement. : 


1 Add. MSS, 5055 sq. 
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From 1773 to 1777 Stein studied political economy, 
jurisprudence, and history, at the university of Got- 
tingen, where he made his first acquaintance with 
English institutions, his knowledge and appreciation 
of which are often manifest in his later career. His 
original intention was to qualify fur an appointment in 
the imperial courts, but this sphere of work was little 
to his taste, and in 1780 he took the step, somewhat 
unusual for an imperial knight, of entering the service 
of Prussia. He beeame an official in the mining de- 
partinent, and by 1784 had risen to be head of the 
administration of mines and manufactures for West- 
phalia. In 1796 he was made supreme president of the 
provincial chambers of Westphalia, an appointment 
which gave him opportunity to evince his great ad- 
ministrative talents. In 1785 his administrative career 
was interrupted for a short time by a diplomatic mis- 
sion to the elector of Mainz, and in 1786-87 he made 
a long professional tour in England, chiefly in the 
mining districts. 

In 1804 Stein was created a minister of state, with 
the portfolio of excise, customs, manufactures, and 
trade. In this eapacity he abolished the internal cus- 
toms duties throughout Prussia, and effected several 
other needed reforms; but he was unable to modify 
the general disastrous tenor of the Prussian policy, 
which was now ripening for the catastrophe of Jena. 
Stein’s remonstrances with the king and his strictures 
upon the course of the administration were couched 
in the most open and unsparing language, and they 
were specially directed against the system of govern- 
ment through privy cabinet counsellors, who had 
practically come to supplant the ministers without 
possessing either an official knowledge of affairs or a 
ministerial responsibility. He refused to join in the 
reconstituted ministry after Jena unless this abuse 
were done away with, and Frederick William IIL, 
already wounded by the frankness of Stein’s criticisms, 
sent him his dismissal in a most ungracious form (Jan- 
uary 3, 1807). When the king, however, found him- 
self left in the lurch by his ally, Russia, at the peace 
of Tilsit (July 9, 1807), he turned in despair to the 
strong and candid counsellor he had dismissed half a 
year before, and invited Stein to re-enter his service, 
practically on hisown terms. Curiously enough, Stein’s 
appointment as minister president was encouraged by 
_ Napoleon, who seems to oe seen in him merely the 
clever organizer and financier, who would most easily 
put Prussia in a position to pay the enormous war 
indemnity levied on it. Stein took office on October 
4, 1807, and at once began that weighty series of or- 
ganic reforms with which his name is most indissolubly 
connected. The emancipation edict appeared on Oc- 
tober 9, 1807, a few days after the formal receipt of his 

owers, and the municipal ordinance was published on 
November 19, 1808. In the interim he co-operated 
zealously with Scharnhorst in the reconstitution of the 


army, carried out a number of important financial 


and administrative reforms, and prepared the way for 
a thorough reconstruction of the whole framework of 
government, which, however, he himself was not to 
have an Opportunity to effect. 

tein’s momentous ministry did not last much more 
than a year. 
patriotic and energetic character of the man he had 


Frederick William had no option but to comply, as he 
shrank from the only possible alternative of an open 
breach with the French emperor. Stein was proscribed 
by Napoleon, his property in Westphalia was confis- 
cated, and he hinveelt had to take refuge in Austria 
from the French troops.! 


1 The belief that Stein occupied himself during his retirement 
in propagating his opinions through the “Tugendbund” seems 
from recent investigations to be erroneous. He had no sympathy 
with secret societies, and all indications go toshow that he rather 
disapproved of the league than otherwise. 


Napoleon soon awoke to the eminently 
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In 1812 the ezar Alexander invited Stein to St. Pe- 
tersburg, where he tilled the post of unofficial adviser 
to his imperial majesty on German or rather on anti- 
Napoleonic affairs ; and it would perhaps be difficult 
to overestimate the influence of the proximity of such 
a man in keeping Alexander’s courage screwed to the 
sticking-point. When the scene of the campaign of 
1812 was transferred to Germany, Stein was intrusted 
with the administration of the Prussian districts oceu- 
pied by the Russian troops, and he shares with Yorck 
the merit of arousing Kast Prussia to take arms 
against the French, and so of calling the ‘‘ Landwehr ’’ 
into existence for the first time. ‘To Stein also mainly 
belongs the credit of effecting that union of Russia and 
Prussia (treaty of Kalisch, February 27, 1813) which 
was perhaps the main factor in the overthrow of Na- 
poleon. After the battle of Leipsie Stein became su- 
preme president of a central commission appointed to 
administer the lands occupied by the allied armies, in 
which post he was indefatigable in providing the men 
and material necessary for a successful prosecution of 
the war. When the military struggle was over Stein’s 
work was practically done. The two tendencies of ab- 
solutism on the one hand and particularism on the other 
which determined the tone of the Vienna congress 
were equally repugnant to him, and he took little part 
in its deliberations. He also refused the invitations 
of Austria and Prussia to represent them at the Frank- 
fort diet, a makeshift in which he had no confidence 
or hope. The rest of his life he spent in retirement, 
sharing his time between Frankfort and his property 
in Westphalia, and the only office he ever again filled 
was that of marshal of the provincial estates. In 
1819 he founded the society for the publication of the 
Monumenta Germanic Historica, which has since done 
such admirable work. He died on June 29, 1831, in 
his seventy-fourth year, on his estate of Cappenberg 
in Westphalia, leaving a family of three daughters, 
His wife was Countess von Walmoden-Gimborn of 
Hanover, a granddaughter of George IL. 


Stein’s distinguishing merit as a statesman is that he was 
practically the first to see the urgent necessity of German 
unity, to contemplate its realization as possible, and to in- 
augurate a policy likely to bring it about. That which, now 
that it has been accomplished by Stein’s great successor, 
seems to us almost a matter of course, was a mere chimera 
to most of our forefathers, and it required the faculty of a 
political seer to attain Stein’s clear views of future possi- 
bilities. Stein saw, too, that the only hope of salvation lay 
in the people as such,—that he must enlist the sympathies 
of the nation and raise its moral tone. To this end a series 
of great and just reforms was necessary. Ifa deep national 
sentiment was to be evoked, the people must be freed from 
feudal burdens; if they were to carry on an effective strug- 
gle for independence, they must first acquire personal lib- 
erty. His emancipation edict, therefore, which has been 
called the habeas corpus act of Prussia, abolished serfdom, 
did away with the distinctions of caste, and abrogated the 
feudal restrictions upon the free disposition of person and 
property (compare PrusstA, vol. xx. p. 15). This reform, 
however, Stein found, in a sense, ready to his hand ; it was 
demanded by the spirit of the times, and can hardly be 
looked on as a purely individual achievement. His most 
distinetive work was a great scheme of political reform, in 
which he contemplated the conversion of the absolute 
monarchy of Prussia into a free representative state. He 
wisely began the process by introducing the principle of 


t . free local government in his Stidte-Ordnung, or municipal 
Incautiously recommended, and an intercepted letter ¢ , : i 
gave him the opportunity to demand Stein's dismissal. | in governing themselves, and it was easier to expand this 


| 
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ordinance. ‘The people had to be roused to take an interest 
interest from the local to the national than to work down 
from the national to the local. Stein did not see much more 
than this beginning of his plans, but the famous “ Political 
Testament” he drew up on leaving office shows how wide- 
sweeping were the reforms he contemplated. The right of 
self-government was to be extended to the rural communes, 
and a thorough reform of every branch of the stra 

tion was to be effected, while the coping-stone 
edifice was to take the form of a free represet 
ment. Time, however, has been on his side, 
too much to say with Prof. Von Treitschke t 
vance Germany has since made in political life 
it nearer the ideals of Stein. it a 
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The standard work on Stein is the biography by G. H. Pertz, 6 | 


vols., 1849-55, but few English readers will feel the need of going 
beyond Prof. Seeley’s admirable Life and Times of Stein, London, 
1879, which also contains a full bibliography. (J. F. M.) 


STEINAMANGER (Hung. Szombathely ; Lat. 
Sabaria), the chief town of the trans-Danubian | 
county of Vas, Hungary, is an old place of some in- | 
terest. Though it has only 12,000 inhabitants, it is 
the seat of a Roman Catholic bishop, and has a Do- 
minican convent, a seminary, gymnasium, chamber of 
advocates, large orphanage, fine theatre, and a number 
of superior Government offices. The interior of the 
cathedral is of great beauty, in the Italian style. The 
town is at the junction of four different railways, and 
is rapidly rising in importance. 

STEINER, Jako (1796-1863), one of the greatest 
geometricians of all ages, was born on the 18th of 
March, 1796, at the Swiss village of Utzendorf (canton 
Bern). Here he grew up helping his father in his agri- 
cultural pursuits, learning to write only at the age of 
fourteen, At eighteen he became a pupil of Pesta- 
lozzi, and afterwards studied at Heidelberg. Thence 
he went to Berlin, earning a livelihood here as in Hei- 
delberg by giving private lessons. Here he became 
acquainted with Crelle, who, encouraged by his ability 
and by that of Abel, then also staying at Berlin, 
founded his famous Jowrnal (1826). After Steiner's 
publication (1832) of his Systematische Entwiclcel- 
ungen he got, through Jacobi’s exertions, who was 
then professor at Kénigsberg, an honorary degree of 
that university; and through the influence of Jacobi 
and of the etna Alexander and Wilhelm von 
Humboldt a new chair of geometry was founded for 
him at Berlin (1834). This he occupied till his death, 
which took place in Bern on April 1, 1863, after years 
of bad health. 

Steiner’s mathematical work was confined to geome- 
try. This he treated synthetically, to the total exclu- 
sion of analysis, which he hated, and he is said to 
have considered it a disgrace to synthetical geometry 
if equal or higher results were obtained by analytical 
methods. In his own field he surpassed all his con- 
temporaries. His investigations are distinguished by 
their great generality, by the fertility of his resources, 
and by a rigor in his proofs which rivals that of the 
ancients, so that he has been considered the greatest 
geometrical genius since the time of Apollonius. 
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In his Systematische Entwickelung der Abhéingigkeit geomet- 
rischer Gestalten von einander he laid the foundation on which 
synthetic geometry in its present form rests. He introduces 
what are now called the geometrical forms (the row, flat 
pencil, etc.), and establishes between their elements a one- 

one correspondence, or, as he calls it, makes them projective. 
He next gives by aid of these projective rows and pencils 
a new generation of conics and ruled quadric surfaces, 
“which leads quicker and more directly than former meth- 
ods into the inner nature of conics and reveals to us the 
organic connection of their innumerable properties and 
mysteries.” In this work also, of which unfortunately only 
one volume appeared instead of the projected five, we see 
for the first time the principle of duality introduced from 
the very beginning as an immediate outflow of the most 
fundamental properties of the plane, the line, and the point, 
so that a proof of its correctness is not required. 
In asecond little volume, Die geometrischen Constructionen 
ausgefiihrt mittelst der geraden Linie und eines festen Kreises 
(1833), he shows, what had been already suggested by Pon- 
celet, how all problems of the second order can be solved by 
of the straight-edge alone without the use of compasses, 
‘as soon as one circle is given on the drawing paper. 
The rest of Steiner’s writings are found in numerous 
ners mostly published in Crelle’s Journal, the first volume 
ich contains his first four papers. The most important 
relating to algebraical curves and surfaces, espe- 
y the short paper Allgemeine Ligenschaften algebraischer 
. This contains only results, and there is no indica- 
‘the method by which they were obtained, so that, 
g to Hesse, “they are, like Fermat’s theorems, rid- 
‘the present and future generations.” Eminent 
ts succeeded in proving some of the theorems, but it 
rved to Cremona to prove them all, and that by a 
yuthetic method, in his book on algebraical curves. 
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Other important investigations relate to maxima and 
minima, Starting from simple elementary propositions, 
Steiner advances to the solution of problems which ana- 
lytically require the calculus of variation, but which at the 
time altogether surpassed the powers of that calculus, 
Connected with this is the paper Vom Kriimmingsschwerpuncte 
ebener Curven, which contains numerous properties of pedals 
and roulettes, especially of their areas. 

Steiner’s papers have been collected and published in two 
volumes by the Berlin Academy, His lectures on synthetic 
geometry, containing the theory of conies, have been pub- 
lished since his death, edited by Geiser and Schréoter. 
Biographical notices are contained in Geiser’s pamphlet Zur 
Erinnerung an J. Steiner (Schaffhausen), 1874. 


STENDAL, a manufacturing town and important 
railway junction in Prussian Saxony, and the former 
capital of the Altmark, is picturesquely situated on the 
Uchte, 33 miles to the Aerikeens of Magdeburg. Among 
the relics of its former importance are the cathedral, 
built in 1420-24 (though originally founded in 1188) 
and restored in 1857, the Gothic church of St. Mary, 
founded in 1447, a ‘* Roland column ”’ of 1535, and 
two fortified gateways, dating from the 13th century. 
The last form the chief remains of the ancient fortifi- 
cations, the site of which is now mostly oceupied by 
promenades. A monument to the archzeologist Winck- 
elmann (1717-68) commemorates his birth in the 
town. Stendal is the seat of a large railway workshop, 
and carries on various branches of textile industry, be- 
sides the manufacture of tobacco, machinery, stoves, 
gold-leaf, etc. The earliest printing-press in the Alt- 
mark was erected here, and published an edition of 
the Sachsenspiegel in 1488 as its first book. The 
population in 1885 was 16,186. 

Stendal was founded in 1151 by Albert the Bear, on the 
site of a Wendish settlement, and soon afterwards acquired 
a municipal charter. Becoming capital of the Altmark and 
a frequent imperial residence, it rose to a considerable de- 
gree of prosperity, in part recently restored to it by its rail- 
way connections. When the mark was divided in 1258, 
Stendal became the seat of the elder or Stendal branch of 
the house of Ascania, which, however, became extinct in 
1320. The original Wends were gradually fused with the 
later Saxons, although the Platea Slavonica, mentioned in 
1475, was still distinguished as the Wenden Strasse in 1567. 
The population still exhibits a marked Slavonic element. 


STENOGRAPHY. See SHorrHann. 
STEPHANUS BYZANTIUS, the author of a geo- 
raphical dictionary entitled ’E@v:«é, of which, apart 
rom some fragments, we possess only the beggarly 

epitome of one Hermolaus. This work was first eAited 
under the title Mep? zéAewv (Aldus, Venice, 1502) ; 
there are modern editions by Dindorf’(1825), Wester- 
mann (1839), and Meineke (vol. i., 1850). Even in 
the imperfect form in which we have it the book is of 
great value from the references to ancient writers which 
it preserves. Hermolaus dedicates his epitome to Jus- 
tinian; whether the first or second emperor of that 
name is meant is disputed, but it seems probable that 
Stephanus flourished in the earlier part of the 6th 
century. 

STEPHEN, Sr., described in late MSS. of Acts xxii. 
20 and in subsequent ecclesiastical tradition as xpwrd- 
uapres, was one of the first seven deacons who were 
chosen by the church in Jerusalem at the instance of 
the apostles. Heis spoken of as ‘‘a man full of faith — 
and the Holy Spirit,’’ and, though his official function 
was rather the ‘serving of tables’’ than the ministry 
of the word, the narrative of the book of Acts shows 
him to have been peoapedy and pre-eminently a 
preacher. After a brief period of popularity he was 
accused before the sanhedrin as a blasphemer, and, 
without being allowed to finish his speech in his own 
defence, he was hurried without the city walls and 
stoned to death (c. 37 A.D.). ‘‘ Devout men’’—an 
expression apparently used to denote the uncircumcised 
adherents of the synagogue (see Acts x. 2)—buried 
Stephen and made great lamentation over him. His 
martyrdom is commemorated in the Latin Church on 
December 26 and in the Greek on December 27. 
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Eeclesiastical tradition tells that in the year 415 his 
remains were discovered by Lucian, priest of Caphar- 
Gamala near Jerusalem ; after being Aanraiten for some 
time in Jerusalem, they were removed by the younger 
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| arrangements for papal clections made, and the prac- 


Theodosius to Constantinople, and thence by Pope | 


Pelagius to Rome. Some relics of Stephen were also 
brought from Palestine to the West by Orosius. 


discovery is commemorated on August 3. 


Their | 


The ministry and martyrdom of Stephen marked a | 


great crisis in the history of the relations of the Chris- 
tian church to the Gentile world. At first, we are in- 
formed, the early disciples, numbering three thousand 
souls, ‘had favor with all the people’’ (Acts ii. 47), who 
protected them against the rulers, elders, and scribes ; 
‘*for all men glorified God for that which was done” 
(Acts iv. 21), and the people-“‘ magnified ’’ the apostles 
(v.13). Itwas this great popularity of the disciples of 
Jesus in Jerusalem that led to the ordination of the 
deacons. Soona great revulsion of feeling took place. 
Stephen, ‘‘full of grace and power,’ had wrought 
‘‘ oreat wonders and signs among the people” (vi. 8); 
then suddenly arose “certain of the synagogue,”’ dis- 
puting with Stephen, and were ‘‘ unable to withstand 
the wisdom and spirit by which he spoke.’? What was 
the new and offensive element introduced by Stephen 
into the apostolic preaching? The accusations against 
him, and his speech in his own defence, alike show 
that he was the first to realize with any clearness the 
greatness of the Christian revolution,—the incompati- 
bility of the Mosaic institutions with the spirituality 
and freeness of the gospel and with its destiny to be- 
come a message of salvation for the whole world. The 
entire drift of his speech is to show the progressive 
character of revelation, and to show that, as God had 
often manifested Himself apart from the forms of the 
law and the synagogue, these could not be held to be 
of the essence of religion. The seed of much that is 
most distinctive of the Pauline epistles was sown by 
the preaching of Stephen. 

STEPHEN I., bishop of Rome from about 254 to 
957, followed Lucius I. He withdrew from church 
fellowship with Cyprian and certain Asiatic bishops 


on account of their views as to the necessity of rebap- | 


tizing heretics (Euseb., HW. E., vii. 5; Cypr., Epp., 
75). He is also mentioned as having insisted on the 
restoration of the bishops of Leon and Astorga, who 
had been deposed for unfaithfulness during persecution 


but afterwards had repented. He is commemorated | 


on Angust 2. His successor was Sixtus IT. 
STEPHEN IL., pope from March, 752, to April, 757, 
was in deacon’s orders when chosen to the vacant see 
within twelve days after the death of Zacharias.’ The 
main difficulty of his pontificate was in connection with 
the aggressive attitude of Aistulf, king of the Lom- 
bards. After unsnecessful embassies to Aistulf him- 
self and appeals to the emperor Constantine, he, though 
in feeble peak. set out to seek the aid of Pippin, by 
whom he was received in the neighborhood of Vitry le 
Brulé in the beginning of 754. He spent the greater 
part of that year at St. Denis. The result of his ne- 
gotiations was the Frankish invasion of Aistulf’s terri- 
tory and the famous ‘‘donation”’ of Pippin (see PoPr- 
pom, vol. xix. p. 509; and compare FRANCE, vol. ix. 
p. 469). The death of Stephen took place not long 
after that of Aistulf. He was succeeded by Paul I. 
STEPHEN IIL, pope from August 1, 768, to 
January 24, 772, was a native of Sicily, and, having 
come to Rome during the pontificate of Gregory ITL., 
gradually rose to high office in the service of successive 
popes. On the deposition of Constantine IT., Stephen 
was chosen to succeed him. Fragmentary records are 
Parse of the council (April, 769), at which the 
egradation of Constantine was completed, certain new 


1 Zacharias died March 15, 752, and a presbyter named Stephen 
was forthwith chosen to succeed him, who, however, died four 
days afterwards and before consecration. This Stephen is oeca- 
sionally called Stephen II., the number of popes of the name being 
thus raised to ten. 


| 


|during the so-called ** 


tice of image-worship confirmed. The polities of 
Stephen’s reign are obscure, but he inclined to the 
Lombard rather than to the Frankish allianee, He 
was succeeded by Adrian I. 

STEPHEN LIV., pope from June, 816, to January, 
817, succeeded Leo ILIL., whose policy he continued. 
Immediately after his consecration he ordered the Ro- 
man people to swear. fidelity to Louis the Pious, to 
whom he found it prudent to betake himself per- 
sonally in the following August. After the coronation 


of Louis at Rheims in October he returned to Rome, 


where he died in the beginning of the following year. 
His successor was Paschal I. 

STEPHEN V., pope from 885 to 891, succeeded 
Adrian ITI., and was in turn sueceeded by Formosus. 
In his dealings with Constantinople in the matter of 
Photius, as also in his relations with the young Sla- 
vonic church, he pursued the policy of Nicholas I. 
His pontificate was otherwise unimportant. 

STEPHEN VI., pope from May, 896, to July- 
August, 897, sueceeded Boniface VI., and was in turn 
followed by Romanus. He is remembered only in 
connection with his conduct towards the remains of 
Formosus, his last predecessor but one (see ForMosvs). 
Tt excited a tumult, which ended in his imprisonment 
and his death by strangling. 

STEPHEN VII. (February, 929, to March, 931), 
and STEPHEN VIII. (July, 939, to October, 942), 
were virtually nonentities, who held the pontificate 

pornocracy ’’ of Theodora and 
Marozia (see Romp, at xx, p. 805). 

STEPHEN IX., pope from August, 1057, to March, 
1058, succeeded Victor IL. (Gebhard of Bichstadt): 
His baptismal name was Frederick, and he was a 
younger brother of Godfrey, duke of Upper Lorraine. 
who, as marquis of Tuscany (by his marriage with 
Beatrice, widow of Boniface, marquis of Tuscany), 

layed a prominent part in the polities of the period. 
rederick, who had been raised to the cardinalate by 
Leo IX., discharged for some time the functions of 
pepe legate at Constantinople, and was with Leo in 
is unlucky expedition against the Normans. He 
shared the vicissitudes of his brother’s fortunes, and 
at one time had to take refuge from Henry IIL. in 
Monte Cassino. Five days after the death of Victor 
IL. (who had made him cardinal-priest and abbot of 
Monte Cassino), he was chosen to succeed him. He 
shewed great zeal in enforcing the Hildebrandine 
policy as to clerical celibacy, and was planning large 


schemes for the expulsion of the Normans from Italy, 


and the elevation of his brother to the imperial throne, 
when he was seized by a severe illness, from which he 
only partially and temporarily recovered. He died at 
— March 29, 1058, and was succeeded by Bene- 
ict A, 
STEPHEN = (1105-1154), oo of England, the 
second son of Stephen, earl of Blois, and Adela, 
daughter of William the Conqueror, was born at Blois 
in 1105. He obtained the county of Mortain by the 
gift of his uncle Henry I. and that of Boulogne by 
marriage with Maud, daughter of Count Eustace. 
one of the chief barons of Normandy he had sworn to 
aid in securing the succession to the crown of England 
for his cousin the empress Matilda, and her infant son 
afterwards Henry II. Nevertheless, on the death of 
Henry I. in 1135, Stephen at once crossed over to 
England, and was welcomed by the citizens of London 
as king. Aided by his brother Henry, per eh Win- 
chester, and the justiciar, Bishop Roger of Salisbury, 
he made himself master of the royal treasure, and was 
formally elected and crowned on St. Stephen's 
December 26, 1135. Ina brief charter issued a 
time of his coronation he promised to observe th 
and liberties of the land. A fuller charter, the s 
of our great charters of liberties, was issu 
1136. In this document, which was based o 


Henry L., each of the three estates came in for i 


a 
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of promises, but the leading position of the church and | 
the importance of the aid which it gave the king are | 
shown by the predominant attention paid to ecclesias- 
tical privileges. So far all seemed going well, but the | 
troubles of the reign soon began. A false report of 
Stephen’s death in the summer of 1136 caused revolts 
to break out in the east and west of England. Roger 
Bigot seized Norwich, and Baldwin of Redvers occu- 
pied Exeter. Stephen, who possessed considerable 
military skill, edits put down these rebellions, but 
the outbreak showed the lightness of the feudal bond 
and the defectiveness of Stephen’s title. In 1137 he 
crossed over into Normandy to defend his dominions 
there from Geoffrey of Anjou, and was successful 
enough to make a satisfactory peace, but he returned 
to find England aflame. A mysterious conspiracy was 
hatched in the diocese of Ely, where the ad ee may 
have still concealed some remnants of the opposition 
to Stephen’s grandfather. David, king of Scotland, 
who had already taken up arms on behalf of his niece 
Matilda, but had been bought off by the surrender of 
Carlisle, marched an army into England and advanced 
as far as Yorkshire. Robert, earl of Gloucester, the 
strongest of the English nobles, raised the standard of 
rebellion at Bristol. Against these numerous enemies 
Stephen contrived at first to make head. The con- 
spiracy at Ely was nipped in the bud; the Scotch in- 
vasion was checked in the battle of the Standard, near 
Northallerton, in 1138, and even against Robert of 
Gloucester Stephen won some success. But his own 
weakness and folly proved his ruin. In order to con- 
ciliate the barons who remained true to him, he allowed 
them to build castles, each of which became a centre 
of petty but intolerable tyranny. Instead of relying on 
the support of his English subjects, Stephen sur- 
rounded himself with a body of foreign mercenaries, 
who pillaged allalike. He granted earldoms at random, 
thereby splitting up the royal authority and diminish- 
ing the royal revenues. astly,—and this was the 
worst mistake of all,—he broke with the church, and 
especially with the great family of Bishop Roger, who 
had the administrative machinery in their hands. On 
the ground that they had no right to fortify their castles 
he arrested the bishops of Lincoln and Salisbury, to- 
ether with Roger the chancellor, son of the latter. He 
ae enforced the surrender of the castles, but the 
church, with the new archbishop, Theobald, and Ste- 
hen’s brother, Henry of Winchester, now legate, at its 
= declared against him. Henry called a council, 
laid formal charges against the king, and threatened 
to appeal to Rome. In the midst of this erisis Matilda 
ab yas half-brother, Robert of Gloucester, landed in 
the south of England, and a civil war began. From 
this time forward, for fourteen dismal years, the land 
knew no peace. It is needless to go into details. 
Neither party was strong enough to deal a final blow 
at the other. The nobility changed sides as they 
pleased, fighting generally for their own interests or 
or plunder; bands of freebooters wandered up and 
down the country ; upwards of a thousand castles, each 
of which was a den of robbers, were erected ; the 
ehurch found threats and persuasion equally ineffective 

- to restore peace and order. ‘* Men said openly,’’ we 
are told by the chronicler, ‘‘ that Christ and His saints 
slept.”” At the battle of Lincoln in 1141 Stephen was 
taken prisoner. After this Matilda was elected queen, 
but she soon forfeited the allegiance of her supporters. 
The Londoners revolted, the empress fled to Oxford, 
and the earl of Gloucester was taken prisoner. He 
exchanged for Stephen, and matters went on as 

ore. About 1147 there came achange. Matilda 
the country, and her son Henry took the lead. 
predominance was further secured by the death of 
bert of Gloucester in 1148. Three years later Henry 
e count of Anjou on the death of his father, 
his marriage with Eleanor of Aquitaine made 
ne of the most powerful princes in Europe. This 
accession of strength enabled him to meet Stephen 


- 
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on more than equal terms, and Stephen on the death 
of his son Eustace was more inclined to peace. In 
November, 1153, the treaty of Wallingford brought the 
long struggle to an end. It was agreed that Stephen 
should reign till his death, and that Henry should 
succeed him. A scheme of reform was drawn up, which 
Stephen endeavored, during the short remainder of 
his reign, to carry out. He died on October 25, 1154. 
A brave man, a good soldier, merciful and generous, 
but devoid of moral strength and political insight, he 
was utterly incapable to discharge a task which de- 
manded all the skill and energy of his great successor. 
His nominal reign was a period of anarchy in English 
history, important only as a full justification for the 
tyrannies of Henry I. and Henry IT. 
Authorities—Ordericus Vitalis, ed. Le Prévost; William 
of Malmesbury, ed. Hamilton (Rolls Series); Gesta Stephani, 
ed. Sewell (Engl. Hist. Soc.); Gervase of Canterbury, ed. 
Stubbs (Rolls Series); Henry of Huntingdon, ed. Arnold 
(Rolls Series) ; English Chronicle, ed. Thorpe (Rolls Series) ; 
Freeman, Norman Conquest, vol. y.; Lappenberg, Gesch. Eng- 
lands, vol. iii. (G. W. P.) 


STEPHEN, Str JAmgs (1789-1859), historian, was 
the son of James Stephen, master in chancery, author 
of The Slavery of the West India Colonies and other 
works, and was born in London 3d January, 1789. 
He was educated at Trinity Hall, Cambridge, grad- 
uating B.A. in 1812, after which he studied for the 
bar and was called at Lineoln’s Inn. He obtained an 
extensive practice as a chancery barrister, being ulti- 
mately counsel to the colonial department and counsel 
to the Board of Trade. In 1834 he became assistant 
under-secretary for the colonies, and shortly afterwards 

ermanent under-secretary. On his retirement in 1847 
fe was made a knight commander of the Bath. In 
1849 he was appointed regius professor of modern his- 
tory in the university of Cambridge, having already 
distinguished himself by his brilliant studies in ecclesi- 
astical biography contributed to the Ldinburgh Re- 
view, which were published that year under the title 
Essays in Ecclesiastical Biography and Other Sub- 
ects; a 4th edition, with a short memoir, appeared 
in 1860. He was also the author of Lectures on the 
History of France, 2 vols., 1851, 8d ed. 1857, and 
Desultory and Systematic Reading, a lecture, 1853. 
He died at Coblentz on the 15th of September, 1859. 

STEPHENS, the incorrect English form of the 
name of Estienne, the distinguished French family of 
scholars and printers. 

The founder of the race was Henrt Estrenne (d. 
1520), the scion of a noble family of Provence, who 
came to Paris in 1502, and soon afterwards set up a 

rinting establishment at the top of the Rue St. Jean 
Fe Beauvais, on the hill of Sainte-Geneviéve opposite 
the law school. He died in 1520, and, his three sons 
being minors, the business was carried on by his fore- 
man Simon de Colines, who in 1521 married his widow. 

Ropert Estrenne (1503-1559) was Henri’s second 
son. After his father’s death he acted as assistant to 
his step-father, and in this capacity superintended the 
printing of a Latin edition of the New Testament in 
16mo. (1523). Some slight alterations which he had 
introduced into the text brought upon him the censures _ 
of the faculty of theology. It was the first of a long 
series of disputes between him and that body. It ap- 

ears that he had intimate relations with the new 

vangelical preachers almost from the beginning of 
the movement, and that soon after this time he defi- 
nitely joined the Reformed Church. In 1526 he en- 
tered into possession of his father’s printing establish- 
ment, na adopted as his device the celebrated 
olive-tree (a reminiscence doubtless of his grand- 
mother’s family of Montolivet), with the motto from 
the epistle to the Romans (xi. 20), Noli altum sapere, 
sometimes with the addition sed time. In 1528 he 
married Perrette, a daughter of the scholar and printer | 
Josse Bade (Jodocus Badius), and in the same year he 


| published his first Latin Bible, an edition in folio, upon 
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which he had been at work for the last four years. In 
1532 appeared his Thesaurus Lingue Latine, a dic- 
tionary of Latin words and phrases, upon which for 
two years he had toiled incessantly, with no other 
assistance than that of Thierry of Beatfvais. A second 
edition, oo enlarged and improved, appeared in 
1536, and a third, still further improved, in 3 vols. 
folio, in 1543. Though the Thesaurus is now super- 
seded, its merits must not be forgotten. It was vastly 
superior to anything of the kind that had appeared 
before ; it formed the basis of future labors, and even 
as late as 1734 was considered worthy of being re- 
edited. In 1539 Robert was appointed king’s printer 
for Hebrew and Latin, an office to which, after the 
death of Conrad Neobar in 1540, he united that of 
king’s printer for Greek. In 1541 he was intrusted by 
Francis I, with the task of procuring from Claude 
Garamond, the engraver and type-founder, three sets 
of Greek type for the royal press. ‘The middle size 
were the first ready, and with these Robert printed 
the editio princeps of the Ecclesiasticce Historie of 
Eusebius and others (1544). The smallest size were 
first used for the 16mo. edition of the New Testament 
known asthe O mirificam (1546), while with the largest 
size was printed the magnificent folio of 1550. This 
edition involved the printer in fresh disputes with the 
faculty of theology, and towards the end of the follow- 
ing year he left his native town forever, and took 
refuge at Geneva, where he published in 1552 a caustic 
and effective answer to his persecutors, under the title 
Ad Censuras Theologorum Parisiensium, quibus Biblia 
a R. Stephano, Typographo Regio, excusa calumniose 
notarunt, ecusdem R S. Responsio. A French trans- 
lation, which is remarkable for the excellence of its 
style, was published by him in the same year (printed 
in Rénouard’s Annales de Imprimerie des Estienne). 
At Geneva Robert proved himself an ardent partisan 
of Calvin, several of whose works he published. He 
died there September 7, 1559. 


It is by his work in connection with the Bible, and espe- 
cially as an editor of the New Testament, that he is on the 
whole best known. The text of his New Testament of 1550, 
either in its original form or in such slightly modified form 
as it assumed in the Elzevir text of 1634, remains to this 
day the traditional text. But, as modern scholars have 
pointed out, this is due rather to its typographical beauty 
than to any critical merit. The readings of the fifteen MSS. 
which Robert’s son Henri had collated for the purpose were 
merely introduced into the margin. The text was still 
almost exactly that of Erasmus. It was, however, the first 
edition eyer published with a critical apparatus of any sort. 
Of the whole Bible Robert printed eleven editions,—eight 
in Latin, two in Hebrew, and one in French; while of the 
New Testament alone he printed twelve,—five in Greek, five 
in Latin, and two in French. In the Greek New Testament 
of 1551 (printed at Geneva) the present division into verses 
was introduced for the first time. The editiones principes 
which issued from Robert’s press were eight in number, 
viz., Eusebius, including the Preparatio Evangelica and the 
Demonstratio Evangelica as well as the Historia Ecclesiastica 
already mentioned (1544-46), Moschopulus (1545), Dionysius 
of Halicarnassus (February, 1547), Alexander Trallianus (Jan- 
uary, 1548), Dio Cassius (January, 1548), Justin Martyr 
(1551), Xiphilinus (1551), Appian (1551), the last being com- 
pleted, after Robert’s departure from Paris, by his brother 
Charles, and appearing under his name. These editions, 
all in folio, except the Moschopulus, which is in 4to, are un- 
rivalled for beauty. Robert also printed numerous editions 
of Latin classics, of which perhaps the folio Virgil of 1532 is 
the most noteworthy, and a large quantity of Latin gram- 
mars and other educational works (many of them written 
by his friend Maturin Cordier) in the interests of that cause 
of which he proved himself so stout a champion,—the new 
learning. 


CHARLES Estrenne (1504 or 1505-1564), the third 
son of Henri, was, like his brother Robert, a man of 
considerable learning. After the usual humanistic 
training he studied medicine, and became a doctor of 
that faculty in the university of Paris. 
accompanied the French ambassador Lazare Baif to 
Italy in the capacity of tutor to his natural son An- 


In 1540 he} O 
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| toine, the future poet. In 1551, when Robert Estienne 


left Paris for Geneva, Charles, who had remained a 
Catholic, took charge of his printing establishment, 
and in the same year was appointed king’s printer. 
He died in 1564, according to some accounts in prison, 
having been thrown there for debt. 


His principal works are Predium Rusticum, a collection of 
tracts which he had compiled from ancient writers on vari- 
ous branches of agriculture, and which continued to be a 
favorite book down to the end of the 17th century ; Diction- 
ariwn Historicum ac Poeticum (1553), the first French ency- 
clopedia; Thesaurus Ciceronianus; and Paradoxes, a free 
version of the Paradossi of Ortensio Laudi, with the omis- 
sion of a few of the paradoxes and of the impious and in- 
decent passages (Paris, 1553; Poitiers, 1553). He was also 
the author of a treatise on anatomy and of several small 
educational works. 


Henri EstrennE (1528-1598), sometimes called 
‘* Henri I.,’’ was the eldest son of Robert. In the 
preface to his edition of Aulus Gellius (1585), ad- 
dressed to his son Paul, he gives an interesting account 
of his father’s household, in which, owing to the vari- 
ous nationalities of those who were employed on the 
press, Latin was used as a common language, being 
understood and spoken more or less by every member 
of it, down to the maid-servants. Henri thus pares 
up Latin as a child, but at his special request he was 
allowed to learn Greek as a serious study before Latin. 
At the age of fifteen he became a pupil of Pierre 
Danés, at that time the first Greek scholar in France. 
Two years later he began to attend the lectures of 
Jacques Toussain, one of the royal professors of Greek, 
and in the same year (1545) was employed by his father 
to collate a MS. of Dionysius of Halicarnassus. In 
1547, after attending for a time the lectures of Turnébe, 
Toussain’s successor, he went to Italy, where he spent 
two years in hunting for and collating MSS. and in 
intercourse with learned men. In 1550 he was in 
England, where he was favorably received by Edward 
VI. Thence he went to Flanders, where i learnt 
Spanish. In 1551 he joined his father at Geneva, 
which henceforth became his home. In 1554 he gave 
to the world, as the firstfruits of his researches, two 
first editions, viz., a tract of Dionysius of Halicarnassus 
and Anacreon, both printed by his uncle Charles. In 
1556 Henri was again in Italy, where he discovered 
at Rome ten new books (xi.-xx.) of Diodorus Siculus. 
In 1557 he issued from the press which in the previous 
year he had set up on his own account at Geneva three 
first editions, viz., Athenagoras, Maximus Tyrius, and 
some fragments of Greek historians, including Appian’s 
 AvviBadcKy and ’IBypu, and an edition of Saise lus 
in which for the first time the Agamemnon was rinted 
in entirety and as a separate ape In 1558 he was 
appointed printer to Huldrich Fugger, one of the cele- 
brated family of Augsburg bankers, a post which he 
held for ten years. a 1559 he printed a Latin trans- 
lation from his own pen of Sextus Empiricus, and an 
edition of Diodorus Siculus with the new books. In 
1566 he published his best known French work, the 
Apologie pour Hérodote, or, as he himself called it, 
L’ Introduction au Traité de la Conformité des Mer- 
veilles Anciennes avec les Modernes ou J 


Traite preparatif 
al Apologie pour Hérodote. Some passages in the 


original edition being considered objectionable by the 
h 


e was compelled to cancel the 
pages containing them. The book became highly 
popular. Within sixteen years twelve editions were 
printed. In 1572 Henri published the great work 


Geneva consistory, 


upon which he had been laboring for many years, the 


Thesaurus Greece Lingue, in 5 vols. folio. The pub- 
lication in 1578 of his Dialogues du nouveau 
Italianizé brought him into a fresh dispute w 
consistory. ‘To avoid their censure he went: 
and resided at the French court for the who! 
n his return to Geneva in the spring of 1580 


summoned before the consistory, an Ae 5 a 


macious, was imprisoned for a week. 


Ys 


4 
he was at any rate the first to show what conjecture could 


do- 
F work. however, on which his fame as a scholar is most 
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his life became more and more of a nomad one. He 
is to be found at Basel, Heidelberg, Vienna, Pesth, 
everywhere but at Geneva, these journeys being under- | 
taken partly in the hope of procuring patrons and pur- 
chasers for his books (for the large sums which he had 
spent on such publications as the Thesaurus and the 
Plato of 1578 had almost ruined him), partly from the 
increasing restlessness of his disposition. But the | 
result of these long absences was that his press stood | 
nearly at a standstill. A few editions of classical | 
authors were brought out, but each successive one 
showed a falling off. Such value as the later ones had 
was chiefly due to the notes furnished by Casaubon, 
who in 1586 had married Henri’s daughter Florence. 
Henri’s last years were marked by ever-increasing 
infirmity of mind and temper. In 1597 he left Geneva 
for the last time. After visiting Montpellier, where 
Casaubon was now professor he made for Paris, but 
was seized with sudden illness at Lyons, and died there 
in his seventieth year, at the end of January, 1598. 


Few men have ever served the cause of learning more 
devotedly. For over thirty years the amount which he 


produced, whether as printer, editor, or original writer, was | 


enormous. The productions of his press, though printed 
with the same beautiful type as his father’s books, are, 
owing to the poorness of the paper and ink, inferior to them | 
in general beauty. The best, perhaps, from a typographical 
point of view, are the Poete Greci Principes (folio, 1566), 
the Plutarch (13 vols. 8vo, 1572), and the Plato (3 vols. folio, 
1573). It was rather Henri Estienne’s scholarship which 
gave value to his editions. He was not only his own press- 
corrector but his own editor. ‘Though by the latter half of 
the 16th century nearly all the important Greek and Latin 
authors that we now possess had been published, his untir- 
ing activity still found some gleanings. Eighteen first 
editions of Greek authors and one of a Latin author are 
due to his press. The most important have been already 
mentioned. Henri’s reputation as a scholor and editor has 
increased of late years. His familiarity with the Greek 
language has always been admitted to have been quite ex- 
ceptional; but he has been accused of want of taste and 
judgment, of carelessness and rashness. Special censure 
has been passed on his Plutarch, in which he is said to have 
introduced conjectures of his own into the text, while pre- 
tending to have derived them from MS. authority. But a 
recent editor, Sintenis, has shown that, though like all the 
other editors of his day he did not give references to his 
authorities, every one of his supposed conjectures can be 
traced to some MS. Whatever may be said as to his taste 
or his judgment, it seems that he was both careful and scru- 
ous, and that he only resorted to conjecture when author- 
ty failed him. And, whatever the merit of his conjectures, 


towards restoring a hopelessly corrupt passage. The 


surely based is the Thesaurus Grece Lingue. After making 
due ipeance for the fact that considerable materials for 
the work had been already collected by his father, and that 
_he received considerable assistance from the German scholar 
, he is still entitled to’the very highest praise as 
the producer of a work which was of the greatest service to 
cholarship and which in those early days of Greek learn- 

could have been produced by no one but a giant. Two 
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reprinted and very rare). Finally, there remains (5) the 
Apologie pour Hérodote, the work by virtue of which Henri 
Estienne belongs to literature. The ostensible object of the 


| book is to show that the strange stories in Herodotus may 


be paralleled by “equally strange ones of modern times. 
Virtually it is a bitter satire on the writer’s age, especially 
on the Roman Church. Put together without any method, 
its extreme desultoriness makes it difficult to read continu- 
ously, but the numerous stories, collected partly from vari- 
ous literary sources, notably from the preachers Menot and 
Maillard, partly from the writer’s own multifarious experi- 
ence, with which it is packed, make it an interesting com- 
mentary on the manners and fashions of the time. But 
satire, to be effective, should be either humorous or right- 
eously indignant, and, while such humor as there is in the 
Apologie is decidedly heavy, the writer’s indignation is 
generally forgotten in his evident relish for scandal. The 
style is, after all, its chief merit. Though it bears evident 
traces of hurry, it is, like that of all Henri Estienne’s French 
writings, clear, easy, and vigorous, uniting the directness 
and sensuousness of the older writers with a suppleness and 
logical precision which at this time were almost new ele- 
ments in French prose. An edition of the Apologie has 
recently been published by Liseux (ed. Ristelhuber, 2 vols., 
1879), after one of the only two copies of the original 
uncancelled edition that are known to exist. The very 
remarkable political pamphlet entitled Discowrs Merveilleux 
dela Vie et des Déportements de Catherine de Médicis, which 
appeared in 1574, has been ascribed to Henri Estienne, but 
the evidence both internal and external is conclusive against 
his being the author of it. Of his Latin writings the most 
worthy of notice are the De Latinitate falso suspecta (1576), 
the Pseudo- Cicero (1577), and the Nizoliodidascalus (1578), all 
three written against the Ciceronians, and the Francofor- 
diense Emporium (1574), a panegyric on the Frankfort fair 
(reprinted with a French translation by Liseux, 1875). 
He also wrote a large quantity of indifferent Latin verses, 
including a long poem entitled Musa Monitrix Principwm 
(Basel, 1590). 

The primary authorities for an account of the Estiennes are 
theirown works. Inthe pa a and egotistical prefaces which 
Henri was in the habit of prefixing to his editions will be found 
many scattered biographical details. Twenty-seven letters from 
Henri to Joan of Crafftheim (Crato) (ed. F. Passow, 1830) have 
been printed, and there is one of Robert’s in Herminjard’s Cor- 
respondance des Réformateurs dans les Pays de Langue Frangaise (7 
vols. published), while a few other contemporary references to 
him will be found in the same work. The secondary authorities 
are Janssen van Almeloveen, De Vitis Stephanorum (Amst., 1683) ; 
Maittaire, Stephanorum Historia (Lond., 1709); A, A. Rénouard, An- 
nales del’ Imprimerie des Estienne (2d ed., Paris, 1843) ; the article 
on Estienne by A. F. Didot in the Nouv. Biog. én. ; and an article 
by Mark Pattison in the Quart. Rev. for April, 1865, There is a 
good account of Henri's Thesaurus in the Quart, Rev. for January, 
1820, written by Bishop Blomfield. EL | 


STEPHENS, ALEXANDER HAMILTON (1812-1883), . 
American statesman, was born in Georgia, February 
11, 1812. In spite of many difficulties imposed by 
poverty and ill-health, he became a lawyer and politi- 
cian of great reputation and popularity. He was one 
of the Whi leaders of his State until about 1850, and 
then drifted into the Democratie party through the 
rising diseussions of slavery, serving in Congress from 
1843 until 1859. _In 1860 he opposed secession warmly ; 
but when his State had seceded he ‘‘ followed his 
State,’’ and was elected vice-president of the Confed- 
erate States. Whatever there was of opposition to 


ons of the Thesaurus have been published in this cen- 
-at London by Valpy (1815-25) and at Paris by Didot 
63). Itwas one of Henri Estienne’s great merits that, 
2 nearly all the French scholars who preceded him, 
e did not neglect his own language. While Budé wrote 
ch with difficulty and considered it hardly a fit language 
scholar to use, Henri Estienne was loud in its praises 
ve practical proof of its capabilities. Of his French 
itings three were devoted to this theme: (1) Conformité 
gage Frangois avec le Grec (published in 1575, but with- 
te; ed. L. Feugére, 1850), in which French is shown 
3, among modern languages, the most affinity with 
the first of all languages; (2) Deux Dialogues du nou- 
is Italianizé (Geneva, 1578; reprinted, 2 vols., 
eted against the fashion prevailing in the court 
rine de’ Medici of using Italian words and forms; 
ct du Livre Intitulé de la Precellence du Langage Fran- 
is, 1579; ed. Feugére, 1853), which treats of the 
ity of French to Italian. An interesting feature 
tract is the account of French proverbs, and, Henry 
z expressed some doubts as to the genuineness of 
them, Henri Estienne published, in 1594, (4) Les 

es ou le I. livre des Proverbes Epigrammatizez (never 


the despotic tendencies of Jefferson Davis gathered 
around Stephens as a centre ; and the vice-president 
was never an influential member of the Confederate 
administration. His popularity in Georgia was un- 
bounded, and he was elected representative in Congress 
in 1877-82, and governor, 1882-83, dying in office. 
In person he was small and extremely emaciated, sel- 
dom weighing more than 90 pounds, and always in 
delicate health; but his powers as an orator were re- 
markable.? 


1 (He graduated at Franklin College, Athens, in his own State. 
In Se he wassent to the State fee nep though opposed to the 
nullification views then prevailing in_his district. In 1842 
he was elected to the State Senate, and in the next year to 
Congress, after a spirited canvas, adhering to the Whigs so 
long as that party existed. tephens favored the annexa- 

on of Texas, though opposed to the methods by which the . 

ee wee Le ie ne erigtns noanee in ae 

h ansas-Nebras is) resisted 
Foe Nothing Bele of disunion sentiment © 


Know-Nothing moyement. The 
lace for Stephens in the 
in the South seemed to leave no fitting p vera anes 


eal ar and in 1859 he announced his de 
are from public life. He had urged in vain that the South, 


ee 
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Cleveland’s A. H. Stephens in Public and Private (1867) and | 
Johnston and Browne’s Life of A. H. Stephens (1880) are the | 
His political opinions | 


main authorities for Stephens’s life. 
are fully given in his work, The War between the States (1863). 


STEPHENS, Joun Lioyp (1805-1852), traveller, 
was born 28th November, 1805, at Shrewsbury, N. J., 
United States. 


Tork city. In 1834, the state of his health rendering 
it advisable that he should travel, he visited Europe, 
and for two years made a tour through many countries 
of that continent, extending his travels to Egypt and 
Syria. On his return to New York he published 


(under the name of ‘‘ George”’ Stephens) in 1837 n- | 


cidents of Travel in Egypt, Arabia Petra, and the 
Holy Land. This work was followed next year by 
the publication, also in two volumes, of Incidents of 
Travel in Greece, Turkey, Russia, and Poland. In 


1839 Stephens arranged with Frederick Catherwood | 


of London, who had accompanied him on some of his 
travels, and illustrated the above-mentioned publica- 
tions, that they should make an exploration together 
in Central America, with a view to discovering and 
examining ancient art said to exist in the dense forests 
of that tropical region.. Stephens, meantime, was ap- 

ointed United States minister to Central America. 
he joint travels of Stephens and F. Catherwood oc- 
cupied some eight months in 1839 and 1840." As the 
result of these researches Stephens published in 1841 
Incidents of Travel in Central America, Chiapas, and 
Yucatan. In the autumn of 1841 the two travellers 
made a second exploration of Yucatan, the fruits of 
which were gathered up in a work published by 
Stephens in 1843,—TJncidents of Travel in Yucatan. 
This work describes the most extensive travels executed 
till that date by a stranger in the peninsula, and, as 
the author claims, ‘‘ contains account of visits to forty- 
four ruined cities or places in which remains or vestiges 
of ancient populations were found.’’ It fixed the sites 
of many prehistoric cities and supplied correct delinea- 
tions of their existing monuments. This publication 
enjoyed a wide popularity, and made such an_impres- 
sion on Prescott the historian that he urged Stephens 
to prosecnte his researches of American antiquities in 
Peru. Stephens was, however, disinclined to so dis- 
tant an expedition. He became a director of the 
newly-formed American Ocean Steam Navigation 
Company, which established the first American line of 
trans-Atlantic steamships. He visited Panama to 
reconnoitre the ground with a view to the construction 
of a railway across the isthmus, and, first as vice- 
president and then as president of the Panama Rail- 


which from the formation of the Federal Union had controlled 
every branch of the government, had nothing to gain but every- 
thing to lose by withdrawal. Upon the election of President 
Lincoln, Stephens wrote to him for his views and purposes in re- 
peal to slavery, and on the strength of his reply urged before the 
egislature and the convention of his State the constitutional duty 
of the South to wait for overt acts of hostility before taking the 
momentous step of secession. But sharing the common political 
theory of his section that State allegiance was a primary obliga- 
tion, when the convention voted to secede he acquiesced. Within 
a month after having been chosen vice-president he declared 
in a public speech that “ slavery was the corner-stone of the Con- 
federacy.” e visited Richmond to urge the separation of Vir- 
ginia from the Union. In 1865 he took part in the fruitless Hamp- 
ton Roads conference, and at the close of the war he retired to 
his “ Liberty Hall” at Crawfordsville, but was arrested in May 
and imprisoned at Fort Warren, in Boston Harbor, whence five 
months later he was dismissed on parole. In 1866 the legislature 
of Georgia chose him for a United States Senator, but he was not 
permitted to take his seat. as that State had not yet complied with 
the terms of reconstruction imposed by Congress. 

Goy. Stephens'’s ablity lay in the logical consistency with which 
he applied his principles of interpretation to the Constitution. 
They are contained in his Constitutional View of the Late War Be- 
tween the States, its Causes, Character, and Results (2 vols., 1868-70). 

His younger brother LINTON (1823-72) shared his political views 
and logical acumen, and sat for years upon the supreme court 
bench of Georgia, distinguished for ability and learning. —AM. Ep.] 

1 [Stephens’s first expedition to Central America grew out of a 
commission from President Van Buren to negotiate a treaty 
there. The two friends jointly published in London 25 eolored 
dere of Views of Ancient Monuments in Central America (1844). 

‘atherwood added a biographical sketch of Stephens to later 
editions of the Incidents of Travel in Central America, and SA i 
himself on the ill-fated steamer ‘‘ Arctic” in 1854.—Am. Ep.] 


; t Having been admitted to the bar, he | 
yracticed his profession for about eight years in New | 
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way Company, spent the greater part of two years in 
superintending the project. His health was, however, 
entirely undermined by his long and incautious expo- 
sure to the deadly climate of Central America, and he 
died at New York on the 10th October, 1852. 
Stephens made no pretensions to the title of a scien- 
tific traveller. He had, however, a natural curiosity 
after all kinds of human knowledge, shrewd and ac- 
curate powers of observation, and a more than common 
measure of perseverance, tact, and resource. 
STEPHENSON, GroraGE (1781-1848), perfecter 
of the locomotive, was the son of Robert Stephenson, 
fireman of a colliery engine at Wylam, near Newcastle, 
where he was born 9th June, 1781. In boyhood he 
was employed as a cowherd, and occupied his leisure 
in erecting clay engines and similar mechanical amuse- 
ments. Afterwards he drove the ginhorse at a col- 
liery, and in his fourteenth year became assistant to 
his father in firing the engine at a shilling a day. He 
set himself diligently to qualify himself for higher 
duties, and in his seventeenth year was appointed en- 
gineman or plugman, As yet he was unable to read, 


| but, stimulated by the desire to obtain fuller informa- 


tion regarding the wonderful inventions of Boulton 
and Watt, he began in his eighteenth year to attend 
a night school, and soon made remarkably rapid pro- 
gress, In 1801 he obtained the situation of brakes- 
man, and in 1812 he was appointed engine-wright at 
Killingworth high pit at a salary of £100 [$486] a 
year. Meantime he had been employing his leisure 
in watch and clock cleaning, in studying mechanics, 
and in various experiments with a view of solving the 
difficulties connected with the construction of a satis- 
factory locomotive. Having obtained permission from 
Lord Ravensworth, the principal partner of the Kil- 
lingworth colliery, to incur the outlay for constructing 
a ‘‘travelling engine”’ for the tramroads between the 
colliery and the shipping port nine miles distant, 
he made a successful trial with the engine, which he 
named ‘* My Lord,’’ 25th July, 1814. Setting him- 
self diligently to improve his invention, he thoroughly 
satisfied himself that for the proper success of the 
locomotive a railway as nearly as possible level was an 
essential condition. In 1822 he sueceeded in impress- 
ing with the importance of his invention the projectors 
of the Stockton and Darlington Railway, who had 
contemplated using horses for their wagons, and was 
appointed engineer of the railway, with liberty “to 
carry out his own plans, the result being the opening, 
27th September, 1825, of the first railway over whic 
assengers and goods were carried by a locomotive. 
he success of the Stockton and Darlington Railway 
led to the employment of Stephenson in the construc- 
tion of the Liverpool and Manchester Railway, which, 
notwithstanding prognostications of failure by the most 
eminent engineers of the day, he carried successfully 
through Chat Moss. He also succeeded in persuading __ 
the directors to give the locomotive a trial, and, as his 
improved invention, the ‘‘ Rocket,” during her trial 
trip made 29 miles an hour, his suggestion met with 
complete approval; with the opening of the line, 15th 
September, 1830, the modern era of railways may 
said to have been definitely inaugurated. hile his 
experiments in connection with locomotives were in 
progress, the construction of a safety lamp for use in 
mines occupied much of his attention. ere can 
no doubt regarding the justice of his claims to be con- 
sidered the first inventor of the tube safety lamp, not- 
withstanding that the name of Sir ee ne ged 
ein 


has been chiefly associated with the discovery. 
recognition of the ‘‘ valuable service he had thus rer 
dered to mankind,” subscriptions were in 181) 

lected in behalf of Spee which am¢ 
£1000 [$4860], a sum which he found of. 
venience in connection with his locom 
ments. Stephenson was closely connected 
more important of the railway projects whic 
cess of the Liverpool and Manchester line 
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existence, but he strongly disapproved of the railway 
mania which ensued, and predicted that only ruin 
could result from the prevalent disposition towards 
railway speculation. He was frequently consulted in 
regard to the construction of foreign railways, and in 
this connection yisited Belgium and Spain in 1845. 
Towards the close of his life he retired from active 
duties, and at his residence at Tapton House, Chester- 
field, interested himself chiefly in farming and horti- 
cultural pursuits. He died 12th August, 1848. 

See Story of the Life of George Stephenson, by Samuel Smiles, 
1857, new ed. 1873; and Smiles’s Lives of British Engineers, 
vol. iii. 

STEPHENSON, Roserr (1803-1859), engineer, 
son of the preceding by his first wife Fanny Hender- 
son, was born at Willington oer 16th October, 1803. 
Remembering his own early difficulties owing to defi- 
cient instruction, his father bestowed special care on 
his education, sending him in his twelfth year to attend 
Mr. Bruce’s school in Percy Street, Newcastle, where 
he remained about four years. In 1819 he was appren- 
ticed to a coalviewer at Killingworth to learn the busi- 
ness of the colliery, after which, to perfect his training 
in technical science, he was sent in 1822 to attend the 
science classes at the university of’ Edinburgh. On 
his return he assisted his father in the survey of various 
railway lines, but in 1824 he accepted an engagement 
to take charge of the engineering operations of the 
Columbian Mining Association of London. On ac- 
count of the harassing difficulties of the situation he 
resigned it in 1827, and after his return to England 
undertook the management of his father’s factory in 

Neweastle, greatly aiding him in the improvement of 
his locomotives, the result being the construction of 
the *‘ Rocket,’’ which firmly established the practica- 
bility of steam locomotion on railways. Subsequently 
his services were in great request as a railway engineer, 
and after the retirement of his father he was regarded 
as the chief authority on the subject. In this econnec- 
tion his most remarkable achievements were his rail- 
way viaducts on the tubular system, constructed with 
the aid of the practical knowledge of Sir William 
Fairbairn, and justly characterized as ‘‘the greatest 
discovery in construction in our day.’”? Among his 
more notable bridges are the Royal Border bridge at 
Berwick-on-T weed, the high-level bridge at Neweastle- 
on-Tyne, the Britannia tubular bridge over the Menai 
Straits, the Conway tubular bridge, and the Victoria 
tubular bridge over the St. Lawrence, Canada. In 
1847 he entered the House of Commons as member 
for Whitby. He was frequently consulted in the con- 
struction of foreign railways, and was decorated for his 
services by the king of Belgium, the king of Sweden, 
and the emperor of the French. In 1855 he was elected 
: resident of the Institute of Civil Engineers. He 

ied 12th October, 1859, and was buried in Westmin- 
ster Abbey. 

See The Story of the Life of George Stephenson, including a 
_ Memoir of his Son Robert Stephenson, by Samuel Smiles, 1857, 
new ed. 1873; Jeaffreson, Life of Robert Stephenson, 2 vols., 
1864; and Smiles’s Lives of British Engineers, vol. iii. 


STEREOCHROMY. See Simca. 
STEREOSCOPE is an optical instrument for repre- 
senting in apparent relief and solidity all natural ob- 
na gots uniting into one image two representations of 
these objects as seen by each eye separately. That the 
two eyes form different images of any objects which are 
wr enough to have dissimilar perspective projections 
-been long known, and may be readiiy tested by any 
me. Euclid proved it geometrically with reference 
sphere (26th, 27th, and 28th theorems of his 
ise on Optics); Galen showed how the demon- 
n might be made.’ Porra (q.v.), in his work on 
tion, also writes on the subject, and Leonardo da 
adduced the want of correspondence between the 


| De Usu Partium Corporis Humani, Lyons, 1550, p. 593. 
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parts of the background intercepted by a near object 
seen by the two eyes singly ‘‘as the reason why no 
painting can show a rilievo equal to that of natural 
objects seen by both eyes within a moderate distance. ’’? 
In 1613 Aguilonius, a Jesuit, in his work on Optics, 
attributed the union of the two unlike pictures into 
a clear image to a ‘‘ common sense’’ which gave its aid 
equally to each eye, —this common sense being specially 
exerted when the object is placed much nearer to one 
eye than to the other, so that the sizes as well as the 
forms of the two retinal pictures are sensibly different. 
The subject was merely touched by various other 
writers after Aguilonius until 1775, when Harris* ob- 
serves: ‘‘We have other helps for distinguishing 
prominences of small parts “ann those by which we 
distinguish distances in general, as to their degrees of 
light and shade, and the prospect we have round them. 
Again, by the parallax, on account of the distance 
betwixt our eyes, we can distinguish, besides the front 
part, the two sides of a near object not thicker than 
the said distance, and this gives a visible rilievo to such 
objects, which helps greatly to raise or detach them from 
the plane in which they lie. Thus the nose on a face 
is the more remarkably raised by our seeing both sides 
of it at once.’? This was undoubtedly a considerable 
step towards a sound theory of binocular vision, but it 
cannot be said to have anticipated’ the invention of 
the stereoscope. This instrument owes its origin 
entirely to the experimental researches of Sir Charles 
Wheatstone on binocular vision, and the following 
passage from Mayo’s Outlines of Human Physiology, 
p. 288, published in 1833, is the first clear enunciation 
of the principle on which it is constructed: _‘* A solid 
object, being so placed as to be regarded by both eyes, 
projects a different perspective figure on each retina ; 
now if these two perspectives be actually copied on 
paper, and presented one to each eye, so as to fall on 
corresponding parts, the original solid figure will be 
Spares reproduced in such a manner that no effort 
of the imagination can make it appear as a representa- 
tion on a plane surface.”’ Sir Charles Wheatstone’s 
‘* Contributions to the Physiology of Vision, Part the 
First’ appeared in the Philosophical Transactions of 
1838, but this paper was the result of investigations 
extending over a period of years, and there is evidence 
that reflecting stereoscopes were constructed for 
Wheatstone by Newman, a well-known philosophical . 
instrument maker, so early as the winter of 1832. 
Wheatstone no doubt also, as early as 1845, employed 
photographic pictures for his reflecting stereoscope. 
The subject was taken up by Sir David Brewster, and 
was developed more particularly in two papers read to 
the Royal Society of Edinburgh in January, 1843, and 
April, 1844. These researches led Brewster to the | 
invention of the lenticular or refracting stereoscope. 
The discoveries of Daguerre and Talbot, and the rapid 
development of the art of photography, enabled pho- 
naa to be taken suitable for the stereoscope, thus 
superseding the geometrical drawings previously em- 
ployed, and in 1849 Duboseq, a Parisian optician, began 
the manufacture of lenticular stereoscopes and executed 
a series of binocular daguerreotypes of living individ- 
uals, statues, bouquets of flowers, and objects of natural - 
history. For many years the refracting stereoscope of 
Brewster was one of the most popular of scientific in- 
struments, and was to be found, along with an appropri- 
ate collection of pictures, in every drawing-room, but of 
late years it has somewhat fallen into the background, 
and the manufacture by photographers of stereoscopic 
views now forms but a small portion of their work. 
Whilst much credit is due to Brewster for his writings 
on binocular vision, and for the efforts he made to in- 
troduce the stereoscope to the public, there is no doubt 
that Wheatstone was not only the real inventor of the 
instrument but he also laid down in his paper published 


2 Trattata della Pictura, Scultura, ed Architeltura, Milan, 1584. 
8 Opticks, vol. ii. pp. 41 and 245. 
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in 1838, and in a second contribution which appeared 
in the Philosophical Transactions in 1852, the true 
principles of binocular vision." 

When we look at an external object with both eyes 


it is seen generally as a single object, although there | 
This | 


must be two retinal pictures, one for each eye. 
depends on the fact that the excitation of certain 
associated spots on the two retinz is referred to the 
same point in space, or, in other words, that the lumi- 
nous impression which originates by the irritation of 
two associated points appears as one point in the visual 
field. Such associated points or areas of the retina 
are said to be corresponding or identical. When an 
object is seen single by two eyes, the two images must 
fall on corresponding points of the retina. If one eye 
be pushed to the side, the image on the retina of that 
eye is displaced from its appropriate identical point, 
and a double image is the result. Now the term 
horopter is applied to represent an imaginary surface 
containing “‘all those points of the outer world from 
which rays of light passing to both eyes fall upon 
identical points of the retina, the eyes being in a cer- 
tain position.”” The horopter varies with the different 
positions of the eyes (see Eye, vol. vill. P. 723). But 
it is a familiar experience that we not only see a single 
object with two eyes, but the object, say a cube or a 
book lying on the table, is seen in relief, that is, we 
take cognizance of the third dimension occupied by the 
body in space, although the two retinal pictures are on 
a plane. It is clear that the two images of the object 
which do not coincide with the horopter cannot be 
completely united so as to furnish one single visual 
impression. Further, it can readily be demonstrated 
that the two retinal pictures are dissimilar, and yet the 
two images are fused into one and give the impression 
of a single object oceupying three dimensions. To 
explain these phenomena, Wheatstone put forward 
the theory that the mind completely fused the dissim- 
ilar pictures into one, and that whenever there occurs 
such complete mental fusion of images really dissimilar, 
and incapable of mathematical coincidence, the result 
is a perception of depth of space, or solidity, or relief. 
The objection to this theory as stated by Wheatstone 
is that complete fusion does not take place. It is 
always possible by close analysis of visual perceptions 
to distinguish between the two retinal pictures. 
Further, if the fusion is mental, as stated by Wheat- 
stone, it is an example of unconscious cerebration. 
Another explanation has been suggested by Briicke.? 
When we look at objects near at hand the optic axes 
are converged strongly, and they become less and less 
converged as we gaze at objects farther and farther 
away. There is thus a series of axial adjustments, the 
necessary muscular movements giving rise to definite 
seusations, by which we estimate the relative distance 
of objects in the field of view. A man with one 
eye cannot judge by this method. We habitually 
depend upon binocular vision for the guidance of all 
such movements as require an exact estimate of the 
respective proximity of two or more objects. ‘A 
very good test experiment is to suspend a curtain 
ring in such a manner as to present its edge at the 
distance of four or five feet from the eye, and then to 
try to push sideways through its hoop the curved han- 
dle of a walking stick held by the lower end ; in this 


1See Brewster on the Stereoscope, 1856; Wheatstone’s Scientific 
Papers, published by the Physical Society of London, 1879; and 
2a — e by the late Dr. William Carpenter in Edinburgh Review 

or . 

2 This theory is usually attributed to Briicke, but something 
very similar to it was taught by Brewster. Brewster, however 
did not attach importance to muscular sensations as an element 
in the question, and was content with pointing out that, in look- 
ing at the stereoscopic pictures of a bust, for example,“ the eyes 
will instantly, by means of their # gesin of convergence, unite the 
separated points of the eyes, and then the still more separated 
points of the ears, running over each part of the bust with the 
rapidity of lightning, and uniting all the corresponding points 
in succession, precisely as it does in looking at the bust itself.” 
ge article “Stereoscope,” in Encyc. Britan., 8th ed., vol. xx. 
p. 689. 
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feat, which can be readily accomplished under the 
guidance of binocular vision, large odds may be laid 
that success will not be attained when one eye is closed, 
until a succession of trials shall have enabled the ex- 
perimenter to measure the distance of the ring by the 
muscular movements of his arm.’’* According to 
Briicke, the two eyes are continually in a state of mo- 
tion, and their position of convergence, now greater 
now less, passes from one side to the other, so that the 
observer combines successively the different parts of 
the two pictures, thus giving rise to sensations of 
depth of space and of subjects standing out in relief. 
Briicke’s theory, in short, is that our- perception of 
depth depends on the fusion of muscular sensations, 
or rather of nervous impressions arising from the 
muscles of the eyeballs. It was, however, pointed 
out by Dove that the sensation of relief, solidity, or 
perspective is perfect even when natural objects or 
stereoscopic pictures are seen momentarily by an elec- 
tric flash lasting only sz}5y of a second, during which 
time it is inconceivable that there can be any change 
in the degree of convergence of the optic axes. This 
experiment is fatal to Briicke’s theory, and Wheat- 
stone was right in asserting that the sensation of re- 
lief is instantaneous. A third theory is that of Joseph 
Le Conte, advanced in 1871, and thus stated by him- 
self: ‘‘ All objects or points of objects either beyond 
or nearer than the point of sight are doubled, but dif- 
ferently,—the former homonymously, the latter heter- 
onymously. The double images in the former case are 
united by less convergence, in the latter case by greater 
convergence, of the optic axes. Now, the observer 
knows instinctively and without trial, in any case of 
double images, whether they will be united by greater 
or less optic convergence, and therefore never makes a 
mistake, or attempts to unite by making a wrong 
movement of the optic axes. In other words, the eye 
e the mind) instinctively distinguishes homonymous 
rom heteronymous images, referring the former to 
objects beyond, and the latter to objects this side of, 
the point of sight.’’* Thus, according to Le Conte, 
the mind perceives relief instantly but not immediately, 
and it does so by means of doubleimages. This theory 
does not possess the merit of simplicity, and, whilst 
it may explain the phenomenon of relief as experi- 
enced by those who have been specially trained to the 
analysis of visual perceptions, it does not satisfactorily 
account for the experience of everyday life. We are, 
therefore, obliged to fall back on the theory of Wheat- 
stone, somewhat modified, namely, that there are, be- 
hind the phenomena referred to the retina, psychical 
operations, unconsciously performed, which fuse to- 
gether the results of the retinal impressions. In the 
language of Hermann, ‘‘corresponding points are 
therefore such points as furnish images, which, as ex- 

erience teaches, are habitually combined or fused. 
But, as it appears necessary to effect these combina- 
tions in order to obtain correct impressions of objects, 
we get into the habit of fusing also the images of the 
two not perfectly corresponding points which, under 
ordinary circumstances, we shana perceive as double. 
Tt can easily be demonstrated that simultaneous images 
which fall upon corresponding points are not united, 
although it is true that they do not form second images. 
When the mind must unite images which do not fall 
upon corresponding points, the process must be associ- 
ated with the conception that the corresponding points 
in the object occupy the situation for which the eye 
would have to be arranged, in order’that the image 
should coincide.’’”® 


To obtain binocular pictures suitable for the 
the camera must be placed successively in two points of the 
circumference of a circle of which the object is the 
and the points at which the camera is so placed mus' 
the angular distance representing the ‘convergence 


8 Carpenter, Edinburgh Review, 1858. 
4 American Journal of Science and 
6 Hermann’s Physi 
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optic axes when the object is to be viewed in the stereo- 
scope. For example, if the pictures are to be seen in the 
stereoscope at a distance of 8 inches before the eyes, the 
convergence will be 18°, and the camera must be stationed 
at two points on the circle at the same angular distance. 
This distance of the camera from the object only affects the 
magnitude of the picture. Usually two cameras are em- 
ployed, fixed at the proper angular positions. Wheatstone 
gives the following table of the inclination of the optic 
axes at different distances, and it also shows “the angular 
positions of the camera required to obtain binocular pict- 
ures which shall appear at a given distance in the stereo- 
scope in their true relief.” 


i mre 
Ca renaeile awes } 2° 4°6°8°10°12° 14° 16° 18° 20° 220 24° 26° 28° 80° 


viata gg. f 71-595.723.817.8 13.2 11.8 10.1 8.87.8 7.06.45 85.45.04.6 


“The distance is equal to 4 a cotang 4 6,—a denoting the 
distance between the two eyes and @ the inclination of the 
optic axes ” (Wheatstone, Scientific Papers, p. 270). 

Suppose two stereoscopic pictures thus taken are presented 
to the two eyes; it is possible by an effort so to converge 


Fic. 1.—Stereoscopic figures. .A, cone; B, ten-sided pyramid. 


the eyes as to throw the images on corresponding points, 
and when this is done the objects are seen in relief (Fig. 1). 
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The principle of Wheatstone’s reflecting stereoscope is il- 
lustrated in Fig.2. It consisted of two plane mirrors, about 
4 inches square, fixed in frames and so adjusted that their 
backs form an angle of 90° with each other. These mirrors 
are fixed to an upright against the middle line of a vertical 
board cut away so as to allow the eyes to be placed before 
the mirrors. On each side there is a panel bearing a groove 
above and below into which the corresponding pictures ¢an 
be slid. Mechanical arrangements also exist for the pur- 
pose of moving the pictures to or from the mirrors and also 
for inclining the pictures at any angle (Fig. 3). There is 
one position in which the binocular image will be immedi- 
ately seen single, of its proper size, and without fatigue, 
|“ because in this position only the ordinary relations be- 
| tween the magnitude of the pictures in the retina, the in- 
clination of the optic axes, and the adaptation of the eye to 
distinct vision at different distances are preserved ” (Wheat- 
stone). Although somewhat cumbrous, the reflecting 
stereoscope is a most useful instrument, and enables one to 
perform a greater variety of experiments on binocular vision 
than can be carried out easily with the more common form. 

Wheatstone also inventeda form of stereoscope in which 


Fie. 3.—Wheatstone’s Reflecting Stereoscope. 


the pictures were brought on corresponding points of the 
retina by refraction instead of by reflection. This had a 


Such an effort, however, soon causes fatigue, and few per- | form very like the ordinary stereoscope, but, instead of 


Fig. 2.—Diagram of Wheatstone’s Reflecting Stereoscope. K, 
K, right and left eyes; S. S’,S”, mirrors; L, R, panels for holding 
etures ; a b, picture on left side ; a; by, picture on right side; a, 
, Aand a, 8, p are corresponding points on retine; ALB, object 
as seen in rellef in mirrors; }, seen by left eye in position B, and 
image on retina at 8; L seen at L R, and retinal image ataA; a 
seen at A, and retinal image ata; a’ seen at A,and retinal image 
ata; R seen at R L, and retinal image at p; b’ seen at B, and re- 
tinal image at 8—Landois and Stirling's Physiology. 


sons can so control their eyes and keep them in the forced 
position as to view the pictures in their natural perspective 
with any comfort. The object of all stereoscopes is to 

throw the two pictures on corresponding points with the 
eyes in an ordinary position. ‘ 


a Ag ger A l e 
Fic. 4.—Diagram of the Refracting Stereoscope. 


lenses in the apertures to which the eyes are directed, it 
had “a pair of glass prisms having their faces inclined 15° 
and their refractive angles turned towards each other? 3"%A4 
A pair of plate-glass prisms, their faces making with each 
other an angle of 12°, will bring two pictures, the corre- 
sponding points of which are 24 inches apart to coincide at 
a distance of 12 inches, and a pair with an angle of 15° will 
occasion coincidence at 8 inches.’””! 

The form of stereoscope generally used is that invented 
by Sir David Brewster, and is known as the refracting ste- 
reoscope. The arrangement is shown diagrammatically in 
Fig. 4. Let the left eye be at A and the right at B; leta 
and b be the corresponding pictures for each eye, and pi, 


1 Wheatstone’s Scientific Papers, p. 267. 
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p2, two prisms of glass. 
that the object seen through the prism appears to be nearer 


to the refracting edge; the prism p: therefore refiacts the ray | 


api, in the direction pA, as if it proceeded from c. The prism 
p2 refracts the ray bp2 so that to the eye at B it also appears 
to proceed from c. The effect of this is that the object really 
appears to be atc. And as the points a and b combine to 
form the point ¢c, so d and e unite to form the point f, and 
gand h to form the point i(Weinhold), This stereoscope 
consists of a pyramidal box blackened inside and haying a 
lid for the admission of light (Fig. 5). At the narrow end 


Fig, 5.—Sir David Brewster's Stereoscope. 


of the box are two tubes carrying the lenses. The tubes 
move up and down to suit eyes of different focal lengths, 
and sometimes convex or concave lenses are inserted over 
the prisms to meet the wants of long-sighted or short- 


OT = 
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Fic. 6.—Lenses in Refracting Stereoscope. 


sighted persons. Fig 6 shows the upper end of the stereo- 
scope, with the lenses in position. 

A. Stroh (without knowing that H. Grubb had described 
the essentials of the apparatus in 1879) has recently in- 
vented a new form of stereoscope based on the well-known 
effects of the persistence of vision. Two stereoscopic pictures 
are simultaneously projected by two lanterns on a screen 
so as to overlap, and disks having suitable slits are rotated 
in front of the lanterns and also in front of the eyes of the 
observer, in such a way that only one picture is thrown on 
the screen at a time, and also that the view of the picture 
is seen with the right and left eyes alternately. Further, 
the connection between the disks is so arranged that the 
time of obscuring the view of the observer’s right eye or left 
eye coincides with the time when the light is shut off from 
the right or left lantern, and thus the left eye sees the picture 
of the left lantern and the right eye that of the right lantern. 
The two eyes never see at the same time, and each eye 
views its picture after the other, but the impressions come 
so fast as to be fused in consciousness, and the result is, the 
image stands out “in solid relief" (Proc. Roy. Soc., No. 244, 
vol. xl., April 1, 1886). 

During his researches into the physiology of vision, 
Wheatstone was led to study what he termed conversions 
of relief. Sometimes when we look at a geometrical figure 
such as a cube or rhomboid it may be imagined to represent 
one of two dissimilar figures. In Fig. 7 the rhomboid AX 
is drawn so that the solid angle A should 
be seen nearest, and solid angle X farthest, 
and face ABCD foremost, while XDC is (3 
behind. Look steadily and the position 
will change: X will appear nearest, solid 
angle A farthest; face ACDB will recede 
behind XDC.! The effects are most ob- 
vious when seen with one eye, and “no 
illusion of this kind can take place when 
an object of three dimensions is seen with 
both eyes while the optic axes make a 
sensible angle with each other, because the 
appearance of two dissimilar figures, one to each eye, pre- 


1 Necker, Phil. Mag., 3d series, vol. i. p. 857. 
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A prism refracts rays of light so | 
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vents the possibility of mistake ” (Wheatstone). The con- 
version of a cameo into an intaglio and of an intaglio into 
a cameo is a well-known instance of this illusion. Wheat- 
stone observed the conversion of relief exhibited by binocu- 
lar pictures in the stereoscope when they are transposed, 
reflected, or inverted, and this led him to the invention of 
the Pseudoscope, an instrument which conveys to the mind 
false perceptions of all external objects. “Two rectangular 
prisms of flint glass, the faces of which are 1.2 inch square, 
are placed in a frame with their hypothenuses parallel and 
2.1 inches from each other; each prism hasa motion on an 
axis corresponding with the angle nearest the eyes, that 
they may be adjusted so that their bases may have any in- 
clination towards each other” 
(Wheatstone’s Scientifie Papers, 
p. 275). In Fig. 8 there is a dia- 
gram of the instrument. Ifa 
spherical surface be examined 
with this instrument, it will ap- 
pear hollow; whilst a hollow 
surface will appear convex. It 
is remarkable, however, that the 
converting powers of this instru- 
ment are greatest where the new 
forms can be conceived without 
effort. Thus a cameo and an 
intaglio, a plaster cast in relief 
and its mould, or any object 
similar in its opposite reliefs is 
at once changed by the pseudo- 
scope intg the converse form. 
As pointed out by Dr. Carpenter, 
by gazing we can reverse the 
interior of a mask so as to see 
the countenance stand out in 
relief; it is more difficult to 
throw the features of a bust into 
the shape of a mould; whilst it 
is impossible to effeet any con- 
version upon the features of the 
living e. “The - optical 
change is identically the same in its nature in every one 
of these cases; and there is nothing in the form of the 
features which refuses to present a converse, this converted 
shape being presented by the mask; but the mind, which 
will admit the conception of the converted form when sug- 
gested by the inanimate mask or bust, is steeled by its pre- 
vious experience against the notion that actual flesh and 
blood can undergo such a metamorphosis” (Carpenter, 
Edinburgh Review, 1858, p. 460. 

A little consideration will show that the pictures of ob- 
jects placed at a great distance from the eye are practically 
if not wholly identical. Here there is scarcely any stereo- 
scopic effect, and the landscape may appear to be fat, as in 
a picture. To obtain a stereoscopic view of a landscape Von 
Helmholtzinvented the Telestereoscope, an instrument which 
places as it were the point of view of both eyes wide apart. 
It consists of two mirrors L and R, each of which projects 
its image upon / and r, to which the eyes O and 0 are di- 
rected. The eyes O and 0 are placed as it were at O; and 01, 
according to the distance between L and R; consequently 


Fic. 8. — Diagram of 
Wheatstone’s Pseudoscope. 
A, B, tubes containing 
prisms; m, b;, and a 8, cor- 
responding points; a, b, ¢, 
eo ga points in visual 

eld, 


0 o 0 
; ! 
Fic. 9.—Diagram of Von Helmholtz’s Telestereoscope. 


two dissimilar pictures are obtained; these are mentally 
combined, with the result that the landscape is seen like a 
stereoscopic view. 

The principle of the stereoscope was successfully applied 
by Wenham in 1854 to the construction of the binocular 
microscope. See Microscope (vol. xvi. p. 284-5), and also 
two papers in the Jowr. Roy. Mier. Soc., 1884: (1) “On the 
Mode of Vision with Objectives of Wide Aperture,” by Prof. 
E. Abbe, p. 20; and (2) “On the Physiology of Binocular 
Vision with the Miscroscope,” by Dr. Carpenter, p. 486. 
Prof. Abbe shows, however, that “ oblique vision :. the 
microscope is entirely different from that in ordinary 
vision, inasmuch as there is no perspective, so that w 
no longer the dissimilarity which is the basis of the on 
stereoscopic effect, but an essentially different eof di 
similarity between the two pictures.” In the microse 


there is no perspective foreshortening. There is no diffe 
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ence in the outline of an objective viewed under the micro- 
scope by an axial or by an oblique pencil. 
a lateral displacement of the image—an entirely different 
agent to that which occurs in non-microscopiec vision. 
hus, whilst the mode of formation of dissimilar pictures 
in the binocular microscope is different from the produc- 
tion of ordinary stereoscopic pictures, the brain mechanism 
by which they are so fused as to give rise to sensations of 
solidity, depth, and perspective is the same. (J. G. M.) 


STEREOTYPE. See TypoGcrapny. 
: STERLING, a city of the United States, in White- 
side county, Illinois, on Rock River (a tributary of 
the Mississippi), 110 miles west of Chicago. 


the natural rapids of the river and a dam 1100 feet 


long, it has become the seat of the most varied manu- | 


facturing industry. An artesian well 1000 feet deep, 
discharging 18,000 gallons per hour, contributes to the 
water-supply of the town. The population was 5312 


in 1870 and 5087 in 1880. Sterling was laid out in 1836 | 


and incorporated in 1857. 

STERLING, Jonn (1806-1844), author, was de- 
scended from a family of Scottish origin which had 
settled in Ireland about the Cromwellian period. 
father, Edward Sterling, born at Waterford 27th Feb- 
ruary, 1773, had been called to the Irish bar, but, 
having fought as a militia captain at Vinegar Hill, 
afterwards volunteered with his company into the line. 
On the breaking of his regiment he went to Scot- 
land, and took to farming at Kames Castle in Bute, 
where John, the second son, was born 20th July, 1806. 
Tn 1810 the family removed to Llanblethian, Glamor- 

anshire, and during his residence there Edward Ster- 
ing, under the signature of ‘‘ Vetus,’’ contributed a 
number of letters to the Zimes, which were reprinted 
in 1812, and a second series in 1814. In the latter 
year he removed to Paris, but, the escape of Napoleon 
from Elba in 1815 compelling him to return to Eng- 
land, he took up his permanent residence in London, 
obtaining a connection with the Zimes newspaper. and 
ultimately being promoted editor. Carlyle, who allows 
him the dubious credit of being one of the best of news- 
paper editors, represents him as manifesting “a 
thoroughly Irish form of character, fire and fervor, 
vitality of all kinds in genial abundance, but in a much 
more loquacious, ostentatious, much /owder style than 
is freely patronized on this side of the Channel.” His 
fiery, emphatic, and oracular mode of writing conferred 
those characteristics on the 7’imes which were recog- 
nized in the sobriquet of the ‘‘ Thunderer,”’ The fre- 
quent changes of the family residence during the early 
years of young Sterling rendered his education some- 
what desultory, but on the settlement in London it 
became more systematic. After studying for one year 
at the university of Glasgow, he in 1824 entered 
Trinity College, Cambridge, where he had for tutor 
Julius Charles Hare. At Cambridge he did not dis- 
tinguish himself except in the debates of the union, 
where “none,” it was related, ‘“‘ever came near him 
except the late Charles Buller.’’ He removed to 
Trinity Hall with the intention of graduating in law, 
but left the university without taking a degree. Dur- 
ing the next four years he resided chiefly in London, 
employing hi Along with 
Fred 
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himself actively in literature. 

erick Maurice he purchased the Atheneum from 

J. Silk Buckingham, but the enterprise was not a 
pecuniary success. Through Maurice he became an 
“*assiduous pil im” to the shrine of Coleridge at 
Ha d. Hie also formed an intimacy with the 
panish revolutionist General Torrijos, in whose un- 
fortunate expedition he took an active interest. Shortly 
his marriage in 1830, symptoms of pulmonary 
vase induced him to take up his residence in the 

nd of St. Vincent, where he had inherited some 
property, but after fifteen months he returned to Eng- 
1. By After 8 
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nding some time on the Continent he 
th so much re-established that in June, 
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1834, he accepted a curacy at Hurstmonceaux, where 
his old tutor Julius Hare was vicar. Acting on the 
advice of his physician he resigned his clerical duties 
in the following February, but according to Carlyle 
ill-health was only the external occasion of his resig- 
nation, the primary cause being a partly unconscious 
divergence from the opinions of the church. _ Be this 
as it may, the threatening progress of the insidious 


| disease under which he labored svon rendered * public 


life in any professional form ”’ quite impossible. There 
remained to him the “‘ resource of the pen,”’ but, hav- 
ing to ‘‘live all the rest of his days as in continual 
fight for his very existence,’’ his literary achievements 
were necessarily fragmentary, and cannot be regarded 
as a criterion of his capabilities. He published in 
1833 Arthur Coningsby, a novel, which attracted 
little attention, and his Poems (1839), the lection, a 
Poem (1841), and Strafford, a tragedy, were not more 
successful. He had, however, established a connec- 
tion with Blackwood’s Magazine, to which he con- 
tributed a variety of papers and several tales, which 
gave promise that under more favorable conditions he 
might have ‘‘ achieved greatness.”’ He died at Vent- 
nor 18th September, 1844. His father survived him 
till 1847. 

Sterling’s papers were entrusted to the joint care of 
Thomas Carlyle and Archdeacon Hare, and it was agreed 


‘that the selection of his writings for publication and the 


preparation of a memoir should be undertaken by the latter. 
Essays and Tales, by John Sterling, collected and edited, 
with a memoir of his life, by Julius Charles Hare, appeared 
therefore in 1848 in two volumes. So dissatisfied was 
Carlyle with the memoir, chiefly because it unduly magni- 
fied the ecclesiastical side of Sterling’s life, that he resolved 
to give his own “ testimony ” about his friend, and “ record 
clearly” what his “ knowledge of him was.” His vivid 
portraiture of Sterling in the Life which appeared in 1851 
has perpetuated the memory of Sterling after his writings 
have ceased to be of interest on their own account. 


STERNBERG, a manufacturing town in Moravia. 
Austria, is situated 9 miles to the north of Olmiitz an 
47 miles to the northeast of Briinn. It is the chief 
seat of the Moravian cotton industry, and it also carries 
on the manufacture of linen, stockings, liquors, sugar, 
and bricks. Its six suburbs and the surrounding dis- 
tricts are also engaged in the textile industry. | Fruit, 
especially cherries, and tobacco are grown in the 
neighborhood. The population in 1880 was 14,243. 
Sternberg is said to have grown up under the shelter 
of acastle founded by Yaroslaff of Sternberg on the 
site of his victory over the Mongols in 1241. 

STERNE, Laurence (1713-1768), one of the 
ereatest of English humorists, was the son of an Eng- 
lish officer, and great-grandson of an archbishop of 
York. Nearly all our information about the first forty- 
six years of his life before he became famous as the 
author of Tristram Shandy is derived from a short 
memoir jotted down by himself for the use of his 
daughter. It gives nothing but the barest facts, ex- 
cepting three anecdotes about his infancy, his school- 
days, and his marriage. The date of his birth coin- 
cides with the close of the Marlborough wars. He was 
born at Clonmel, Ireland, on November 24, 1713, a 
few days after the arrival of his father’s regiment from 
Dunkirk. The regiment was then disbanded, but very 
soon after re-established, and for ten years the boy and 
his mother moved from place to place after the regi- 
ment, from England to Ireland, and from one part of 
Treland to Spor ey The familiarity thus acquired with 
military life and character stood Sterne in good stead 
when he drew the portraits of Uncle Toby and Cor- 
poral Trim, and the influence of the excitements, 
shifts, and hardships of this life of vagabond gentility 
may also be traced in his own character. To its hard- 
ening effect we may fairly refer some part of his later 
reckless defiance of clerical proprieties and comical per- 
sistence in self-conscious eccentricity. After ten years 
of wandering, he was fixed for eight or nine years at a 
school near Halifax in Yorkshire. His father died 
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when he was in his eighteenth year, and he was in- 
debted for his university education to one of the mem- 
bers of his father’s family. His great-grandfather the 
archbishop had been master of Jesus College, Cam- 
bridge, and to Jesus College he was sent in 1732. 
was admitted to a sizarship in July, 1733, and took his 
B.A. degree in 1736. One of his uncles was a promi- 
nent church dignitary in Yorkshire. Young Sterne 
took orders, and through his influence obtained in 1738 
the living of Sutton, some 8 miles north of York. On 
his marriage three years afterwards he was presented 
to the neighboring living of Stillington, and did duty 
at both places. e was also a prebendary of York. 

Sutton was Sterne’s residence for twenty uneventful 
years—years at least concerning which his biography 
is silent. The only ascertained fact of consequence is 
that he kept up an intimacy which had begun at Cam- 
bridge with John Hall Stevenson, a witty and accom- 

lished epicurean, owner of Skelton Castle in the 

leveland district of Yorkshire. Skelton Castle is 
nearly 40 miles from Sutton, but Sterne, in spite of his 
double duties, seems to have been a frequent visitor 
there, and to have found in his not too strait-laced 
friend a highly congenial companion. Stevenson’s 
various occasional sallies in verse and prose—his 
Fables for Grown Gentlemen, his Crazy Tales, and 
his numerous skits at the political opponents of 
Wilkes, among whose ‘‘macaronies’’ he numbered 
himself,—were collected after his death, and it is im- 
possible to read them without being struck with their 
close family resemblance in spirit and turn of thought 
to Sterne’s work, inferior as they are in literary genius. 
Without Stevenson Sterne would probably have been 
a more decorous parish priest, but he would probably 
never have written Tristram Shandy or left any other 
memorial of his singular genius. The two friends 
began to publish late in life and in the same year. 
The first two volumes of Tristram Shandy were issued 
on the Ist of January, 1760, and at once made a sen- 
sation. York was scandalized at its clergyman’s in- 
decency and indignant at his earicature of a local 
physician ; London was charmed with his audacity, 
wit, and graphic unconventional power. He went to 
London early in the year to enjoy his triumph, and 
found himself at once a personage in society,—was 
called upon and invited out by lion-hunters, was taken 
to Windsor by Lord Rockingham, and had the honor 
of supping with the duke of York. 

For the last eight years of his life after this sudden 
leap out of obscurity we have a faithful record of 
Sterne’s feelings and movements in letters to various 
persons, published after his death by his daughter. 
At the end of the famous Sermon on Conscience in 
vol. ii. of Tristram he had intimated that, if this 
sample of Yorick’s pulpit eloquence was liked, ‘‘ there 
are now in the possession of the Shandy family as 
many as will make a handsome volume at the world’s 
service—and much good may they do it.’’ Accord- 
ingly, when a second edition of the first instalment of 
Tristram was called for in three months, two volumes 
of Sermons by Yorick were announced. Although 
they had little or none of the eccentricity of the 
history, they proved almost as popular. _Sterne’s 
clerical character was far from being universally injured 
by his indecorous freaks as a humoriste Lord Faul- 
conberg presented the author of Tristram Shandy 
with the living of Coxwold. To this new residence 
he went in high spirits with his success, ‘‘ fully de- 
termined to write as hard as could be,’’ seeing no 
reason why he should not give the public two volumes 
of Shandyism every year and why this should not go 
on for forty years. By the beginning of August he 
had another volume written, and was ‘‘so delighted 
with Uncle Toby’s imaginary character that he was 
become an enthusiast.’’ The author’s delight in this 
wonderful creation was not misleading; it has been 
fully shared by every generation of readers since. 
For two years in succession Sterne kept his bargain 
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STERNE. 


| with himself to produce two volumes a year. Vols. 
/iii. and iv. appeared in December, 1760; vols. v. and 
vi. in January, 1762. But his sanguine hopes of 
continuing at this rate were frustrated by ill-health. 
| He was ordered to the south of France; it was two 
| years and a half before he returned; and he came 
back with very little accession of strength. His re- 
ception by literary circles in France was very flattering. 
He was overjoyed with it. ‘‘’Tis comme a Londres,’ 
he wrote to Garrick from Paris; ‘‘ I have just now a 
fortnight’s dinners and suppers upon my_hands.”’ 
And again, ‘‘ Be it known I Shandy it away fifty times 
more than I was ever wont—talk more nonsense than 
ever you heard me talk in your days, and to all sorts 
of people.’’ Through all his pleasant experiences of 
French society, and through i fits of dangerous ill- 
ness by which they were diversified, he continued to 
build up his history of the Shandy family, but the 
work did not progress as rapidly as it had dia Not 
till January, 1765, was he ready with the fourth in- 
stalment of two volumes; and one of them, vol. Vii., 
leaving the Shandy family for a time, gave a lively 
sketch of the writer’s own travels to the south of 
France in search of health. This was a digression of 
a new kind, if anything can be called a digression in a 
work the plan of which is to fly off at a tangent when- 


ever and wherever the writer's whim tempts him. 
In the first volume, anticipating an obvious complaint, 
he had protested against diorama that left the main 
work to stand still, and had boasted—not without 
gnetae in a Shandean sense—that he had reconciled 

igressive motion with progressive. But in vol. vii. 
the work is allowed to stand still while the writer is 
being transported from Shandy Hall to Languedoe. 
The only progress we make is in the illustration of the 
buoyant and joyous temper of Tristram himself, who, 
after all, is a member of the Shandy family, and to 
whom was due a volume for the elucidation of his 


character. Vol. viii. begins the long-promised story 
of Uncle Toby’s amours with the widow Wadman. 
After seeing to the publication of this instalment of 
Tristram and of another set of sermons,—more pro- 
nouncedly Shandean in their eccentricity,—he quitted 
England again in the summer of 1765, and travelled 
in Italy as far as Naples. The ninth and last and 


shortest volume of Z'ristram, concluding the episode 
of Toby Shandy’s amours, appeared in 1767. This 
despatched, Sterne turned to a new project, which had 
probably been suggested by the ease and freedom with 
which he had moved through the travelling volume in 
Tristram. The Sentimental Journey through France 
and Italy was intended to be a long work: the plan 
admitted of any length that the author chose, but, 
after seeing the first two volumes through the press 
in the early months of 1768, Sterne’s strength failed 
him, and he died in his London lodgings on the 18th 
of March, three weeks after the publication. The 
loneliness of his end has often been commented on ; it 
was probably due to its unexpectedness. He had 
pulled through so many sharp attacks of his ‘vile 
influenza’’ and other lung disorders that he began to 
be seriously alarmed only three days before his death. 

Sterne’s character defies analysis in brief space. It is 
too subtle and individual to be conveyed in general terms. 
For comments upon him from points of view more 
or less diverse the reader may be referred to Thacke- 
ray’s [Humorists, Prof. Masson’s Novelists, and Mr. 
H. D. Traill’s sketch in the ‘‘ English Men of Letters”’ 
series. The fullest biography is Mr. Perey Fitzgerald’s. 
But the reader who cares to have an opinion about 
Sterne should hesitate till he has read and re-read in 
various moods considerable portions of Sterne’s own 
writing. This writing is so singularly frank and un- 
conventional that its drift is not at once apparent to 


the literary student. The indefensible indee nd 
overstrained sentimentality are onthe surfac 
after a time every repellent defect is forgotten 


enjoyment of the exquisite literary art. In the de- 
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lineation of character by graphically significant speech | miles to the south of the Stettiner Haff and 30 miles 
and action, introduced at unexpected turns, left with | from the Baltic Sea. The main part of the town 
happy audacity to point their own meaning, and point- occupies a hilly site on the left bank of the river, and 
ing it with a force that the dullest cannot but under- 
stand, he takes rank with the very greatest masters. 
In Toby Shandy he has drawn a character universally 
lovable and admirable ; but Walter Shandy is almost 
greater as an artistic triumph, considering the diffi- 
culty of the achievement. Dr. Ferriar, in his //lustra- 
tions of Sterne weaes in 1812), pointed out several 
unacknowledged plagiarisms from Rabelais, Burton, 
and others; but it is only fair to the critic to say that 
he was fully aware that they were only plagiarisms of 
material, and do not detract in the slightest from 
Sterne’s reputation as one of the greatest of literary 
artists. (w. M.) 
STESICHORUS of Himera, a very famous lyric 
poet, lived between 630 and 550 B.c. His name was 
originally Tisias, if we may trust Suidas, but it was 
changed to Stesichorus on account of his eminence in 
choral poetry. He was famed in antiquity for the 
richness and splendor of his imagination and his style, 
although poor pad census his redundancy ae er- : 
mogenes remarks on the excessive sweetness that re- + sera 
sults from his abundant use of epithets. We are told appre be nee 
that he warned his fellow-citizens against Phalaris, | is connected by four bridges (including a massive 
whom they had chosen as their general, by relating to railway swing-bridge) with the suburbs of Lastadie 
them the well-known fable of the horse and the stag. (acne place,”’ Dae lastadium, ‘*burden,’’) and 
The story that he was struck blind for slandering 
Helen in a poem, and afterwards recovered his 
sight when he had sung a recantation, is told 
first by Plato, and afterwards, with many addi- 
tions, by Pausanias and others. We possess 
some fragments of the former poem, censuring 
the daughters of Tyndareus, who ‘* wed two, 
nay three husbands, and leave their lords”’ (Fr. 
26), and three lines from the palinode, ‘This 
is no true tale, nor yet wentest thou in the 
strong benched ships, or camest to the tower 
of Troy” (Fr. 32). It seems probable, that 
Stesichorus did really write his recantation in 
consequence of a dream which he had soon 
after composing his poem on Helen ; and his 
is not the only case in literature where an appar- 
ently miraculous cure is said to have followed 
some such act of atonement. We possess about 
thirty fragments of his poems, not counting 
single words, preserved in Athenzeus and else- 
where. None of them is longer than six lines. 
They are written in the Doric dialect, with epic 
-Jicenses and occasional Adolisms; the metre is 
dactylico-trochaic. Brief as they are, they 
show us what Longinus meant by calling Stesi- 
chorus ‘‘ most like Homer’’; they are full of 
ic grandeur, and have a stately sublimity 
Bey ccninds usof Pindar. Stesichorus indeed 
made a new departure by using lyric poetry 
to celebrate gods and heroes rather than human 
feelings and passions; this is what Quintilian 
means by saying that he “‘ sustained the burden 


ilberwiese, on an island formed by the Parnitz 


of epic poetry with the lyre.” Several of his SJ : ce eabacal 
poems sung of the adventures of Heracles; Ke | Exchange. 9 Kreisgericht. 
one dealt with the siege of Thebes, another 2 siJemesCh —€ Post Office, 


4 Quof S.S.Peter&Paul. 5 New Town House. 
- 9 Palace. 


with the sack of Troy. The last—to which 
the Tabula Lliaca (see Otto Jahn’s Griechische 
_ Bilderchroniken, ed. A. Michaelis) is a sort Plan of Stettin. 
4 ‘het pein in which 0 an interest for us as 


first poem in which occurred that form of the story and Dunzig, which here diverge from the Oder to 
flicht to which Virgil afterwards gave cur- | Dammsche-See. Until 1874 Stettin was closely girdled 
ney in Ane. Stesichorus also completed the by very extensive and strong fortifications, which pre- 
ode by adding to the strophe and antistrophe the | vented the expansion of the town proper, but the steady 
2; and not to know ‘‘ Stesichorus’s three ’passed | growth of its commerce and manufactures encourag’ 
proverbial expression for unpardonable ignorance. oe funni af agro edna pina bapene 
7 a : +: es the line of defence. Some of these are themselves 
Berek, Poetee Lyrici Greeci, vol. iii. pp. 205-234, Leipsic, 1882+ | << t owng,”” as Grabow, with 13,672 inhabitants in 1880, 
HOSCOPE. See AuscuLTATION. and Bredow with 11,255 inhabitants ; but all combine 
ETTLN, the chief town of Pomerania, and the | with Stettin to form one industrial and commercial 
ng seaport in Prussia, is situated on the Oder, 17| centre. Since the removal of the fortifications their 
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site has begun to be built upon. Apart from its com- 
merce, Stettin is a comparatively uninteresting city. 
The church of Sts. Peter and Paul, originally founded 
in 1124 and restored in 1816-17, was the earliest 
Christian church in Pomerania. St. James’s church, 
dating from the 13th and the two following centuries, 
is remarkable, like several other Pomeranian churches, 
for its size. The old palace, now occupied by Govern- 
ment offices, is a large unattractive edifice, scarcely 
justifying the boast of an old writer that it did not yield 
in magnificence even to the palaces of Italy. Among the 
more modern structures are the theatre and the new 
town-house, superseding an earlier one of 1245. 
Statues of Frederick the Great and of Frederick 


William III. adorn one of the five open squares of 


the old town. As a prosperous commercial town 
Stettin has numerous educational, benevolent, and 
scientific institutions. 

The manufactures are very important; many of the 
largest factories are in the neighboring villages, beyond 
Stettin proper. The shipbuilding yards (among which 
that of the Vulean Company deserves mention) have 


comparatively recently attained some reputation for f; 


their iron-clads and war-vessels. Machinery, cement, 
chemicals, and soap are produced in large quantities, 
and there are also tite sugar-refineries, besides a vast 
miscellany of other smaller industrial establishments. 
The trade of Stettin is very flourishing. More than 
any other harbor it may be regarded as the port of 
Berlin, from which it is 93 miles northeast b railway ; 
and a larger number of vessels enter and clear at 
Stettin than at any other German port except Ham- 
burg and Bremerhaven. 
as its fore-port. The forest and river 
neighborhood of Stettin is 
level and swampy nature of the soil render the climate 
bleak and unhealthy. In 1885 the population was 
99,475; in 1880 it was 91,756, of whom 85,727 were 
Protestants, 3112 Roman Catholics, and 2388 Jews, 

Tn 1885 3809 ocean vessels (2207 steamers) and 1965 coast- 
ing and river craft, beside 10,039 Oder barges, entered the 
port. In 1885 Stettin possessed (besides a large number of 
river craft) a fleet of 127 sea-going ships, with a burden of 
47,066 tons, of which 26,754 tons were distributed in 59 
steamers. The chief exports are grain, spirits, and wood ; 
the chief imports petroleum, train-oil, wine, and herrings. 
The annual value of the former is about £7,500,000 
[$36,450,000] and of the latter about £6,000,000 [$29,160,000]. 

Stettin is said to have existed asa Wendish fishing-village 
as early as 830 A.p., and it appears as Stedyn in the time 
of the Saxon emperors. From the 12th century it was the 
seat of the dukes of Pomerania, who became extinct in 
1637. Passing then to Sweden, it remained united with 
that kingdom for eighty-three years, with one brief interval, 
but in 1720 it was ceded to Prussia. Gustavus Adolphus 
undertook to improve its fortifications in 1630, but Frederick 
the Great was the first to convert it into a strong modern 
fortress. From 1806 till 1813 it was held by the French, to 
whom if was surrendered without a blow. Known even in 
the 12th century as the leading trading-town on the Oder, 
Stettin entered the Hanseatic League in 1360. The devel- 
opment of its trade in modern times dates chiefly from the 
deepening and protection of the Swine inthe former half 
of last century. See OpER. 

STEUART, Str James Dennam (1712-1 780), 
Barr., author of An Inquiry into the Principles of 
Political Economy (see PoirricaL Economy, vol. xix. 
p. 378), was the only son of Sir James Steuart, solicitor. 
general for Scotland under Queen Anne and George Ly 
and was born at Edinburgh on October 21, 1712. 
After passing through the university of Edinburgh he 
was admitted to the Scottish bar at the age of twenty- 
four. He then spent some years on the Continent, 
and while in Rome entered into relations with the 
Pretender. He was in Edinburgh in 1745, and so 
compromised himself that after the battle of Culloden 
he found it necessary to return to the Continent, where 
he remained until 1763. It was not indeed until 1771 
he was fully pardoned for any complicity he may have 
had in the rebellion. He died at his family seat, Colt- 
ness, in Lanarkshire, on November 26, 1780. 
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| The Works, Political, Metaphysical, and Chronological, of the 
late Sir James Steuart of Coltness, Bart., now Jirst collected, with 
Anecdotes of the Author, by his Son, General Sir James Denham 
| Steuart, were published in 6 vols. 8vo in 1805. Besides the 
Inquiry (originally published in 2 vols. 4to in 1767), they 
include: A Dissertation upon the Doctrines and Principles of 
Money applied to the German Coin (1758), Apologie du Sentiment 
de M. le Chevalier Newton sur V Ancienne Chronologie des Grecs 
(4to, Frankfort-on-the-Main, 1757), The Principles of Money 
| applied to the Present Stateof Bengal, published at the request 
of the East India Company (4to, 1772), A Dissertation on the 
| Policy of Grain (1783), Plan for Introducing Uniformity in 
Weights and Measures within the Limits of the British Empire 
| (1790), Observations on Beattie’s Essay on Truth, A Disserta- 
tion concerning the Motive of Obedience to the Law of God, and 
other treatises. 


STEUBENVILLE, a city of the United States, 
|county seat of Jefferson county, Ohio, lies 43 miles 
west of Pittsburgh, on the west bank of the Ohio 
river, here a third of a mile wide and crossed by a 
‘railway bridge. Built above a productive coalfield, 
and with an abundant supply of natural gas for fuel 
| purposes, Steubenville has naturally become a manu- 
facturing centre (foundries, rolling-mills, nail and glass 
actories, potteries, machine-shops, flour-mills, etc. ), 
and as the surrounding district is a good farming, 
wool-growing, and stock-raising country it is the seat 
of considerable commercial activity. The court-house 
is a particularly fine building. In 1870 the population 
was 8107, in 1880 12,093. Steubenville, so called 
after Baron Steuben, one of Washington’s generals, 
grew up round a fort erected in 1787. It Ca 
city in 1851. 

STEVENS, A.Frep. See Scu.prurE, vol. xxi. 

. 588. 
e STEVENS, THapprus (1792-1868), was born at 
eacham, Vermont, U.S., April 4, 1792, graduated 
at Dartmouth College in 1814, and then settled in 
Pennsylvania. He soon became a leading lawyer of 
Lancaster, Pa.. so far interested in politics as to be 
elected by the Whig party to the State legislature for 
several terms and to the federal house of representa- 
tives 1849-63. When the mass of the Northern Whig 
party went into the new Republican party he went 
with it, and returned to Washittgtgn as a Republican 
representative in 1859, just before the outbreak of the 
Civil War. This position he retained until his death, 
just outlasting the Civil War and reconstruction. 
airing this period of American history he was one of 
the leading characters. The mabhaite on which he 
proposed to conduct the war were always drastic : the 
wholesale confiscation of lands in the seceding States, 
; the disfranchisement of insurgent citizens, the eman- 
cipation and enfranchisement of the negroes, all found 
in him their earliest and warmest advocate. While 
other parties and leaders were continually shifting 
their ground, changing their theories of the relations 
of the Union to the seceding States as the struggle 
grew more intense, Stevens was consistent from begin- 
ning to end. The almost universal theory was that 
the war was prosecuted only to enforce the constitution ; 
it was therefore incumbent on those who prosecuted it 
to obey the constitution puncte however puz- 
zling might be the difficulties into which it led them, 
Stevens, on the contrary, insisted that armed resist- 
ance to the constitution had the effect of suspending 
the constitution within the area of the resistance ; that 
the success of the resistance would show whether the 
suspension was to be temporary or permanent; and 
that, in the meantime, those who resisted the consti- 


tution were entitled to no rights under it,—in fact, to 
no rights except those reserved under the laws of war, 
;. but, at 

gave 


This was too radical even for the war 
_the end of the war, Stevens’s pronounced a 
‘him the leadership of the house committee on recon- 
Ist btained a 


ruction. Even in this position, he never o 
formal endorsement of his theory; but the prac 
management of reconstruction shows its strong 
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peachment of President Johnson, and to see the ad- 
mission of the first instalment of reconstructed States, 
and died at Washington, August 11, 1868." 

Stevens’s life has been written from a friendly and from 
a hostile point of view,—the former in the volume entitled 
Thaddeus Stevens, Commoner, the latter in Harris’s Political 
Conflict in America. 

To. 


STEVENSON, Roserrt (1772-1850), civil engineer, 
was the only son of Alan Stevenson, partner in a West 
Indian house in Glasgow, and was bev in that city 
8th June, 1772. Having lost his father in infancy, he 
removed with his mother to Edinburgh. In his youth 
he assisted his stepfather, Thomas Smith, in his light- 
house schemes, and at the early age of nineteen was 


sent to superintend the erection of a lighthouse on | 


the island of Little Cumbrae. During successive 
winters he attended classes at Andergon’s Covllege, 
Glasgow, and at Edinburgh University. 
ceeded his stepfather, whose daughter he married in 
1799, as engineer to the Board of Northern Light- 
houses, and at the same time began general practice 
asacivil engineer. During his period of office from 
1797 to 1843, he designed and executed no fewer than 
eighteen lighthouses, the most important being that 
on the Bell Rock, begun in 1807 and completed in 
1810, in which he improved considerably on the de- 
signs of Smeaton for the Eddystone lighthouse (see 
Liauruouss, vol. xiv. p. 621). For its illumination 
he introduced an improved apparatus; he was also 
the author of various other valuable inventions in 
connection with lighting, including the intermittent 
and flashing lights, and the mast lantern for ships. 
In his general practice as a civil engineer he was em- 
ployed in the construction of many county roads, in 
various important improvements in connection with 
the approaches to Edinburgh, including that by the 
Calton Hill, in the erection of slips at evian in the 
construction of harbors, docks, and breakwaters, in 
the improvement of river and canal navigation, an 
in the construction of several important bridges. It 
was he that brought into notice the superiority of 
malleable iron rods for railways over the old cast iron, 
and he was the inventor of the movable jib and balance 
cranes. It was chiefly through his interposition that 
an Admiralty survey was established, from which the 
Admiralty sailing directions for the coasts of Great 
Britain and Ireland have been prepared. Stevenson 
was elected a fellow of the Royal Society of Edinburgh 
in 1815, and afterwards became a member of the Geo- 
a and Astronomical Societies of London and the 
Vernerian and Antiquarian Societies of Scotland. He 
published an account of the Bell Rock lighthouse in 
1824, and besides contributing important articles on 
engineering subjects to Brewster’s Kdinburgh Eney- 
we ag and the Encyclopedia Britannica, was the 
author of various papers read before the societies he 
was connected with. He died at Edinburgh, 12th 
July, 1850. 

A Life of Robert Stevenson, by his son David Stevenson, ap- 
are in 1878. David Stevenson (1815-86', who along with 

is brother Alan succeeded to his father’s business, was the 
author of a Sketch of the Civil Engineering of North America 
(1838, republished in “ Weale’s Series,” 1859), Marine Sur- 


1 Stevens practiced law in Gettysburg from 1816 to 1842, 
which place he represented five times in the Pennsylvania House 
y resentatives. He began his political career as an anti- 
with Adams, Wirt, and Seward. The cause of public 
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veying (1842), Canal and River Engineering (1858; 2d ed. en- 
larged, 1872; 3d ed. 1886), and of various papers read before 
learned societies. 


STEVINUS, Sron (1548-1620). This great 
mathematician was born in 1548 at Bruges (where 
the Place Simon Stevin contains his statue by Eugen 
Simonis) and died in 1620 at The Hague or in Leyden, 
Of the circumstances of his life very little is recorded; 

the exact day of his birth and the day and place of his 

/death are alike uncertain. It is known that he left a 
widow with two children; and one or two hints scat- 
‘tered throughout his works inform us that he began 
| life as a merchant’s clerk in Antwerp, that he travelled 
| in Poland, Denmark, and other parts of northern Eu- 
rope, and that he was intimate with Prince Maurice 
of Orange, who asked his advice on many occasions, 
and made him a public officer,—at first director of the 
so-called ‘‘ waterstaet,’’ and afterwards quartermaster- 
general, The question whether Stevinus, like most 
of the rest of the prince’s followers, belonged to the 
Protestant creed hardly admits of a categorical answer. 
A Catholic, it may be said, would never in those times 
have risen to so high a position, A Catholic would 
perhaps not have been so ready as Stevinus to deny 
the value of all authority, whether of an Aristotle, of 
an Huclid, or of a Vitruvius. A Catholic could not 
well have boasted, as Stevinus in a political pamphlet 
did, that he had always been in harmony with the 
executiye power. But against these considerations it 
might be urged that a Protestant had no occasion to 
boast of a harmony most natural to him, while his 
further remark, in the same pamphlet, to the effect 
that a state church is indispensable, and that those 
who cannot belong to it on conscientious grounds 
ought to leave the country rather than show any oppo- 
sition to its rites, seems rather to indicate the crypto- 
Catholic, who wishes for reasons of his own to remain 
inthe Netherlands. The same conclusion is supported 
by the ascertained fact that Stevinus, a year before his 
death, bequeathed a pious legacy to the church of 
Westkerke in Flanders, out of the revenues of which 
masses were to be said. But, however it may be 
answered, the question is fortunately of little impor- 
tance to us, as Stevinus was neither a political person- 
age nor did he engage in religious controversy. He 
was mainly, as already said, a great mathematician, 
and it is chiefly in this quality that we must try to get 
acquainted with him. His claims to fame are most 
varied, Some of them appealed strongly to the men 
of his time, but many were such as could not well be 
understood by most of his contemporaries, and have 
found due acknowledgment only in later times. _ 

His contemporaries were most struck by his inven- 
tion of a carriage with sails, a little model of which 
was preserved at Scheveningen till 1802. The carriage 
itsell had been lost long before ; but, we know that 
about the year 1600 Stevinus, with Prince Maurice of 
Orange and twenty six-others, made use of it on the 
sea-shore between Scheveningen and Petten, that it 
was propelled solely by the force of the wind, and that 
it acquired a speed which exceeded that of horses. 
Another idea of Stevinus, for which even Grotius 
gave him great credit, was his notion of a bygone age 
of wisdom. Mankind once knew everything knowable, 
but gradually forgot most of it, till a time came when 
little by little the forgotten, knowledge was reacquired; 
the goal to be aimed at is the bringing about of a 
second age of wisdom, in which mankind shall have 
recovered all its early knowledge. The fellow-country- 
men of Stevinus were proud that he wrote in their own 
dialect, which he thought fitted for a universal lan- 
as no other abounded like Dutch in monosyllabic 
radical words. : 

History has been much less enthusiastic than his 
contemporaries in admiring these claims to fame ; but 
it has discovered in Stevinus’s works various inven- 
tious which did not at once receive the notice they 
deserved. He was the first to show how to fashion 
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regular and semiregular polyhedra by delineating their | 
frames in a plane. Stevinus also distinguished stable | 
from unstable equilibrium. He proved the law of the 

equilibrium on an inclined plane. He demonstrated 

before Varignon the resolution of’ forces, which, simple 

consequence of the law of their composition though it 

is, had not been previously mets et He discovered 

the hydrostatic paradox that the downward pressure 

of a liquid is siberian dane of the shape of the vessel, | 
and depends only on its height and base. He also 
gave the measure of the pressure on any given por- 
tion of the side of a pastel He had the idea of ex- 
plaining the tides by the attraction of the moon. 

It remains to enumerate those claims of Stevinus to 
immortality which were recognized from the first and | 
which succeeding ages have not lessened,—his writings | 
on military science, on bookkeeping, and on decimal 
fractions. 

That the man who was quartermaster-general to 
Maurice of Orange should have been possessed of' | 
more than ordinary merit, and have left behind him 
military papers of lasting value, is hardly more than 
might have been expected. This expectation, in the 
case of Stevinus at least, is fully borne out in the 
opinion of competent judges. Prince Maurice is known 
as the man = conquered the greatest number of 
fortresses in the shortest time, and fortification was 
the principal aim of his adviser. Stevinus seems to 
be the first who ‘made it an axiom that strongholds are 
only to be defended by artillery, the defence before 
his time having relied mostly on small firearms. He 
wrote upon temporary fortifications, but the excellence 
of his system was only slowly discerned. He was the 
inventor of defence by a system of  sluices, which 

roved of the highest importance for the Netherlands. 

is plea for the teaching of the science of fortifica- 

tion in universities, and the existence of such lectures 

in Leyden, have led to the impression that he himself 

filled this chair; but the belief is quite erroneous, as 

Stevinus, though living at Leyden, never had direct 
relations with its university. 

Book-keeping by double entry may have been known 
to Stevinus as clerk at Antwerp, either practically or 
through the medium of the works of Italian authors 
like Paccioli and Cardan. He, however, was the first 
to recommend the use of impersonal accounts in the 
national household. He practiced it for Maurice, and 
recommended it in a small pamphlet to Sully, the 
French statesman; and, if public book-keeping has 
grown more and more lucid by the introduction of im- 
personal accounts, it is certainly to Stevinus that the 
credit of the improvement is due. 

His greatest success, however, was a small pamphlet, 
first published in Dutch in 1586, and not exceeding 
seven pages in the French translation (which alone we 
have seen). This translation is entitled La Disme, 
enseignant facilement expédier par Nombres Entiers 
sans rompuz, tous Comptes se rencontrans aux Affaires 
des Hommes. Daitink fractions had been employed 
for the extraction of square roots some five centuries 
before his time, but nobody before Stevinus estab- 
lished their daily use; and so well aware was he of the 
importance of his innovation that he declared the 
universal introduction of decimal coinage, measures, 
and weights, to be only a question of time. His no- 
tation is rather unwieldy. The point separating the 
integers from the decimal fractions seems to be the 
invention of Bartholomzeus Pitiscus, in whose trigo- 
nometrical tables (1612) we have found it, and it was 
accepted by Napier in his logarithmic papers (1614 
and 1619). Stevinus printed little circles round the 
exponents of the different powers of one-tenth. For 


instance 237,5);%5 was printed 237 ©) 5 @) it () 8 @); 
and the fact that Stevinus meant those encircled nu- 
merals to denote mere exponents is evident from his 
employing the very same sign for powers of algebraic 


quantities, e.g., 9 (@) —14 @) “6 @) — 5 to denote 
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9a*— 14x°+ 62—5. He does not even avoid frac- 
tional exponents (‘* Racine cubique de serait $ en 


circle’’), and is ignorant only of negative exponents. 
Powers and exponents have also been earried back to 
a period several centuries earlier than Stevinus, and 


/it is not here intended to give him any undue eredit for 


having maintained them ; but we believe it ought to 
be recognized more than it geuerally is, that for our 
author there was a connection between algebraic 
powers and decimal fractions, and that even here 
Stevinus the profound theorist is not lost to view 


) behind Stevinus the man of brilliant practical talents. 


(M. CA.) 

STEWART, or Sruarr. For the royal house of 
this name, see STUART. 

STEWART, Duaaxp (1753-1828) one of the most 
influential of the Scottish philosophers, was born at 
Edinburgh on the 22d of November, 1753. His father, 
Matthew Stewart (1715-85), was professor of mathe- 
matics in the university of Edinburgh from 1747 
till 1772, and was an eminent investigator in his own 
department applying the geometrical methods of Sim- 
son, who had been his teacher in Glasgow. Dugald 
Stewart's early years were passed partly in Edinburgh 
and partly at Catrine in Ayrshire, where his father 
had a small property, to which the family removed 
every summer on the close of the academieal session. 
Burns was an occasional visitor at Catrine, which is 
only a few miles from Mossgiel ; and the philosopher 
and the poet had various meetings as well as some 
slight correspondence in later years. Dugald Stewart 
was educated at the high school and university of his 
native town. At school he laid the foundation of the 
classical knowledge and literary taste which are con- 
spicuous in his works, and which lent a charm to his 
prelections. At the university his chief subjects were 
the mathematical sciences—in which he attained great 
Bipecheed Pana piicenshy. Adam Ferguson, the 

istorian of the Roman republic, was then professor 
of moral philosophy in Edinburgh, and his bracin 
ideal of ethical and political virtue commended itself 
highly to Stewart. In 1771, having thoughts of enter- 
ing the English Church, Stewart proceeded to Glasgow 
with a view to the Snell exhibitions tenable by Glas- 
gow students at Oxford. Here he listened to the lee- 
tures of Reid, whose Jnguiry, published seven years 
before, had laid the effective foundation of what is 
called distinctively the Scottish philosophy. Reid be- 
came Stewart's acknowledged master, and also his 
friend, while Stewart’s academic eloquence and powers 
of elegant exposition gained for their common doc- 
trines a much wider acceptance than they could have 
secured in the clumsier and less attractive presentation 
of Reid himself. In Glasgow, Stewart boarded in the 
same house with Archibald Alison, afterwards author 
of the Essay on Taste, and a close friendship spran 
up between them, which remained unbroken throug 
life. After no more than a single session in Glasgow, 
Dugald Stewart was summoned by his father, whose 
health was beginning to fail, to conduct the mathe- 
matical classes in the university of Edinburgh. Though 
only nineteen years of age he discharged his duties 
with marked ability and success; and after acti 
three years as his father’s substitute he was deaed 
professor of mathematics in conjunction with him in 
1775. Three years later, Adam Ferguson was a’ 
pointed secretary to the commissioners sent out to the 
American colonies, and at his urgent request Stewart 
lectured as his substitute. Thus duriuetbie session of 
1778-79, in addition to his mathematical work, he deliv- 
ered an original course of lectures on morals, **To this 
season,’’ says his son, ‘‘ he always referred as the most — 
laborious of his life ; and such was the exhans 
the body from the intense and continued stretch 
mind that on his departure for London at the 
the academical session it was necessary to lift I 
the carriage.’’ In 1783 Stewart married 
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natyne, who died in 1787, leaving an only son, Colonel 


Matthew Stewart, from whose short memoir of his | 


father the above is a quotation. 

In 1785, on the resignation of Ferguson, he was 
transferred to the chair of moral philosophy, which he 
filled for a quarter of a century and made a notable 
centre of intellectual and moral influence. Young men 
of rank and of parts were attracted by his reputation 
from England, and even from the Continent and Amer- 
ica. A very large number of men who afterwards rose 
to eminence in literature or in the service of the state 
were thus among his students. Sir Walter Scott, 
Jeffrey, Cockburn, Francis Horner, Sydney Smith, 
Lord Brougham, Dr. Thomas Brown, James Mill, 
Sir James Mackintosh, and Sir Archibald Alison may 
be mentioned among others. There is a unanimous 
testimony to the attractive eloquence of Stewart's lec- 
tures and the moral elevation of his teaching. ‘‘ Du- 
gald Stewart,’’ says Lord Cockburn, “ was one of the 
greatest of didactic orators. Had he lived in ancient 


times, his memory would have descended to us as that | 


of one of the finest of the old eloquent sages. No intelli- 
gent pupil of his ever ceased to respect philosophy, or 
was ever false to his principles, without feeling the 
crime aggravated by the recollection of the morality 
that Stewart had taught him.’’ Dr. John Thomson, 
afterwards medical professor in Edinbifrgh, was accus- 
tomed to say that the two things by which he had 
been most impressed in the course of his life were the 
acting of Mrs. Siddons and the oratory of Dugald 
Stewart. Lord Cockburn, in his Memorials, has left 
an interesting portraiture of Stewart’s appearance and 
manner: ‘‘ Stewart was about the middle size, weakly- 
limbed, and with an appearance of feebleness which 
i an air of delicacy to his gait and structure. His 
vrehead was large and bald, his eyebrows bushy, his 
eyes gray and intelligent, and capable of conveying 
any emotion from indignation to pity, from serene 
sense to hearty humor, in which they were powerfully 
aided by his lips, which, though rather large perhaps, 
were flexible and expressive. The voice was singularly 
pleasing; and, as he managed it, a slight burr only 
made its tones softer. His ear, both for music and 
for speech, was exquisite ; and he was the finest reader 
T have ever heard. His gesture was simple and ele- 
gant, though not free from a tinge of professional for- 
mality ; and his whole manner was that of an academ- 
ical gentleman, . , . . calm and expository, but rising 
into greatness or softening into tenderness whenever 
his subject required it.’’ The course on moral phi- 
losophy embraced, besides ethics proper, lectures on 
olitical philosophy or the theory of government, and 
From 1800 onwards a separate course of lectures was 
delivered on political economy. These last were ex- 
tremely important in spreading a knowledge of the 
Ritamsnts! rinciples of the science at a time when 
they were still almost unknown to the general public. 
Stewart’s enlightened political teaching was sufficient, 
in the times of reaction succeeding the French Revo- 
lution, to draw upon him the undeserved suspicion of 
disaffection to the constitution. 
In 1790 Stewart married a second time. Miss Cran- 
stoun, who became his wife, was a lady of birth and 
accomplishments, and he was in the habit of submit- 
ting to her criticism whatever he wrote. A_son and 
2 hter were the issue of this marriage. The death 
of the former in 1809 was a severe blow to the tahoe 
health of his father, and was the immediate canse_o 
is retirement from the active duties of his chair. Be- 
we that, however, Stewart had not been idle as an 
or. In 1792 he published the first volume of the 
uts of the Philosophy of the Human Mind ; the 
1 volume dicnaied in 1814, and the third not till 
1793 he printed a text-book, Outlines of Moral 
y, Which went through many editions ; and in 
year he read before the Royal Society of Edin- 
account of the Life and Mee of Adam 
“Similar memoirs of Robertson the historian 
i 


. 
; 


575 


and of Reid were afterwards read before the same 
body and appear in his published works. In 1805 
Stewart took an active part in what was known as the 
Leslie case, that is to say, the public controversy aris- 
ing out of the appointment of Mr. (afterwards Sir 
John) Leslie to the chair of mathematics in the uni- 
versity of Edinburgh. Leslie was attacked by the 
presbytery of Edinburgh, ostensibly on account of his 
views on the nature of causal connection, which were 
said to approximate to Hume’s. In two pamphlets 
Stewart defended Leslie’s doctrine as philosophically 
tenable and theologically innocuous. tn 1806 he re- 


ceived in lieu of a pension the nominal office of the 


writership of the Edinburgh Gazette, with a salary of 
£300 [$1458]. When the shock of his son’s death 
incapacitated him from lecturing during the session 
of 1809-10, his place was taken at his own request, by 
Dr. Thomas Brown, who in 1810 was appointed con- 
joint professor. On the death of Brown in 1820, 
Stewart, who had taken no further active part in lee- 
turing, retired altogether from the professorship, which 
was conferred upon John Wilson, better known as 
‘* Christopher North.”” From 1809 onwards Stewart 
lived mainly at Kinneil house, Linlithgowshire, which 
was placed at his disposal by the duke of Hamilton. 
From this retirement he continued to send forth a 
succession of works. In 1810 appeared Philosophical 
Essays, in 1814 the second volume of the L/ements, in 
1815 the first part and in 1821 the secontl part of the 
‘* Dissertation ’’ written for the Hncyclopedia Britan- 
nica ‘* Supplement,’’ entitled ‘* A General View of the 
Progress of Metaphysical, Ethical, and Political Phi- 
losophy since the evival of Letters.’’ In 1822 he 
was struck with paralysis, but recovered a fair degree 
of health, sufficient to enable him to resume his 
studies, In 1827 he published the third volume of the 
Elements, and in 1828, a few weeks before his death, 
The Philosophy of the Active and Moral Powers. He 
died in Edinburgh after a short illness on the 11th of 
June, 1828. A monument to his memory was erected 
on the Calton Hill by his friends and admirers. 


An edition of his Collected Works, in eleven volumes (1854 
-58), was edited by Sir William Hamilton, on whose death 
in 1856 it was carried to completion and furnished with a 
memoir of Stewart by Prof. Veitch. Stewart was an elegant 
writer rather than a profound or original thinker, and he 
cannot be said to have added much to the philosophy of 
Reid (see RErp), though he contributed very largely to its 
dissemination. His psychological observations, however, 
are acute and varied, and his general powers of mind con- 
tributed largely to elevate the study of philosophy in the 
United Kingdom. His reputation rests more upon the tra- 
dition of his inspiring and elevating eloquence than upon 
any definite achievements within the province of philoso- 
phy proper. (A. SE.) 


STEYR, Srerer, or STeYER, an industrial town in 
Upper Austria, is situated on an island at the junction 
f the Steyr and Enns, 20 miles to the south of Linz 
and 92 miles to the west-southwest of Vienna. The 
main town is connected by two bridges with the sub- 
urbs of Steyrdorf and Ennsdorf. The Gothic parish 
church was built in 1443 ; the town-house is modern. 
The interesting old castle of the princes of Lamberg, 
dating from the 10th century, rises on an eminence 
near the town. Steyr is one of the chief seats of the 
iron and steel industry in Upper Austria (AUSTRIA, 
vol. iii, p. 105), and very large quantities of cutlery 
seythes, sickles, and edge-tools are annually produced 
in the town and neighborhood. The Werndl small- 
arms factory, now carried on by a joint-stock company, 
and employing 4500 hands, is the largest in Austria. 
The population in 1880 was 17,199. Steyr was the 
capital of an early countship or grafschaft, at first - 
belonging to Styria, but annexed to Austria in 1192. 
STICKLEBACK is the name applied to a grou 
of small fishes (Gastrosteus) which inhabit the fres 
and brackish waters as well as the coasts of the 
temperate zone of the northern hemisphere. Although 
some of the species live chiefly either in fresh or in 
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salt water, they readily accommodate themselves to a 
change, and, as far as the European kinds are con- 
cerned, all may be met with in the brackish water 
of certain littoral districts. The majority have a 
compressed well-proportioned body, which in the 
marine species is of a more elongate form, leading 
to the allied group of Flute-Mouths (Jistuluriide), 
which are, in fact, gigantic marine sticklebacks. 
Their mouth is of moderate width, oblique, and 
armed with small but firmly set teeth. But their 
most distinetive characteristic consists in the armature 
of their head and body. The head is nearly entirely 
protected by hard bone; even the cheeks, which in 
the majority of fishes are covered with a naked or 
scaly skin, are in this genus cuirassed by the dilated 
infraorbital bones. There are no scales developed on 
any part of the body, but a series of hard and large 
scutes protects a greater or lesser portion of the sides. 
The first dorsal fin and the ventrals are transformed 
into pointed formidable spines, and joined to firm 
bony plates of the ton With regard to the 
degree in which this armature is developed, not only do 
the species differ from each other, but almost. every 
Ae shows an extraordinary amount of variation, so 
that some older naturalists have distinguished a mul- 
titude of species, whilst the majority of the present 
day are inclined to reduce their number considerably. 
About ten kinds may be taken to be specifically distinct. 

So far as is-cknown at present, all sticklebacks con- 
struct a nest for the reception of the spawn, which 
is jealously guarded by the male until the young are 
hatched, which event takes place in from ten to 
eighteen days after oviposition. He also protects them 
for the first few days of their existence, and provides 
* them with food, until they gradually stray from their 
home. The construction of the nest varies in the 
different species. 

Sticklebacks are short-lived animals ; they are said 
to reach an age of only three or four years; yet their 
short life, at least that of the males, is full of excite- 
ment. During the first year of their existence, before 
the breeding-season begins, they live in small com- 
panies in still pools or gently flowing brooks. But 
with the return of the warmer season each male selects 
a territory, which he fiercely defends against all com- 
ers, especially against intruders of his own species and 
sex, and to which he invites all females, until the nest 
is filled with ova. At this period he also assumes a 
bridal dress, painted with blue and red tints. The 
eggs are of comparatively large size, one female de- 
positing only from 50 to 100; but, as the females 
deposit their spawn in nests of different males, the 
number of ova contained in one nest does not execed 
one hundred. 


Of the species known not one has so wide a geographical 
range, and has so well been studied, as the-common British 
Three-Spined Stickleback (Gastrosteus aculeatus). It is found 


Gastrosteus aculeatus, var. noveboracensis, Three-Spined Stickleback. 


_ everywhere in northern and central Europe, northern Asia, 
and North America. The development of its scutes and 
spines varies exceedingly, and specimens may be found 
without any lateral scutes and with short spines, others 
with only a few scutes and moderately sized spines, and 
again others which possess a complete row of scutes from 
the head to the caudal fin, and in which the fin-spines are 
twice as long and strong as in other varieties. On the 
whole, the smooth varieties are more numerous in southern 
than in northern localities. This species swarms in some 
years in prodigious numbers; in Pennant’s time amazing 
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| shoals appeared in the fens of Lincolnshire every seven or 
‘eight years. Their numbers may perhaps be conceived 
|from the fact that a man employed in collecting them 
| gained, for a considerable time, four shillings a day by selling 
| them at the rate of a halfpenny a bushel. No instance of a 
| similar increase of this fish has been observed in our time, 
and this possibly may be due to the diminished number 
| of suitable breeding-places in consequence of the general 
introduction of artificial drainage. This species usually 
| constructs its nest on the bottom, excavating a hollow in 
| which a bed of grass, rootlets, or fibres is prepared; walls 
| are then raised, and the whole is roofed over with the like 
material. The nest is an inch and more in diameter, with 
|a small aperture for an entrance, 
| The Ten-Spined Stickleback (Gastrosteus pungitius) is so 
called from the number of spines usually composing its first 
| dorsal fin, which, however, may be sometimes reduced to 
| eight or nine or increased to eleven. It is smaller than the 
three-spined species, rarely exceeding 2 inches in length. 
Its geographical range nearly coincides with that of the 
other species, but it is more locally distributed, and its 
range in northern Asia is not known. With regard to its 
habits, it differs from the common species only in the selec- 
tion of the site for its nest, which is generally placed 
among weeds above the bottom of the water. Breeding 
males are readily recognized at a distance by the intensely 
black color of the lower parts of their body. 

Both these species are for their size extremely voracious, 
causing no small amount of injury if allowed in breeding- 
ponds in which valuable fish are preserved. During the 
whole time they are not engaged in their breeding opera- 
tions, they are in pursuit of food. A small stickleback kept 
in an aquarium devoured, in five hours’ time, seventy-four 
newly-hatched dace, which were about a quarter of an inch 
long. Two days after it swallowed sixty-two, and would 
probably have eaten as many eyery day, could they have 
been procured. 

The Sea Stickleback (Gastrosteus spinachia) is a much 
larger and more slender species than those mentioned ; it 
attains to a length of 7 inches, and is armed with fifteen 
short spines on the back. It is extremely common round 
the British coasts, but never congregates in large shoals. 
At suitable localities of the coast which are sheltered from 
the waves and overgrown with sea-weed, especially in rock- 
pools, one or two males establish themselves with their 
harems, and may be observed without difficulty, being quite 
as fearless as their freshwater cousins. Harbors and shal- 
lows covered with Zostera are likewise favorite haunts of 
this species, although the water may be brackish. The 
nest is always firmly attached to sea-weed, and sometimes 
suspended from an overhanging frond. This species in- 
habits only the northern coasts of Europe. 


STIGMATIZATION, literally the infliction of 
stigmata, 7.e., marks tattooed or branded on the person, 
the term used with specific reference to the infliction 
of wounds like those of Christ. E 

An ancient and widespread method of showing 
tribal connection, or relation to tribal deities, is by 
marks set upon the person; thus Herodotus, in 
describing a temple of Hercules in Egypt (ii. 113), says 
that it is not lawful to capture runaway slaves who 
take refuge therein if they receive certain marks on 
their bodies, devoting them to the deity. Some such 
idea is perhaps alluded to by Paul (Gal. vi. 17) in 
the words, ‘‘from henceforth let no man trouble 
me, for I bear branded on my body the stigmata of 
Jesus’’; and some few authors have even under- 
stood the passage as referring to stigmatization in 
the modern sense (Molanus, De Historia SS. Ima; 
inum et Picturarum, ed. Paquot, iii. 43, p. 365). 
Branding, as indicative of servitude, is mentioned in 
many of the classics (Pliny, H. N., xviii. 3; Varro, 
De Re Rustica, i. 18; Suetonius, Caligula, xxvii., 
ete.), and was forbidden by Constantine. 

In the period of persecution Christian martyrs were 
sometimes branded with the name of Christ on their 
foreheads (Pontius, ‘‘ De Vit. S. Cypriani,” Biblioth. 
Veterum Patrum, iii. p. 472, 3 vii.). This was som: 
times self-mflicted as a disfigurement by nuns for the 


protection, as'in the case of St. Ebba, abbess of 
ingham (see Baronius, Annales, xv. p. 215, ann 
also Tert., De Vel. Virg.). Some Christians lil 


. 


marked themselves on their hands or arms witl 
cross or the name of Christ (Procopius, In & 


STIGMATIZATION. 


ed. Curterius, p. 496), and other voluntary mutilations 
for Christ's sake are mentioned (Matt. xix. 12; For- 
tunatus, Life of St. Rhadegund, ed. Migne, col. 508 ; 
Palladius, Lausiac History, exii.; Jerome's Letter to 
St. Eustochium, ete. ). 

In the life of St. Francis of Assisi we have the fist 
example of the alleged miraculous infliction of stigmata 
(see vol. ix. p. 611). While meditating on the suffer- 
ings of our Lord, in his cell on Mount Alverno, we are 
told by his biographers, Thomas of Celano and Bona- 
ventura, that the Lord appeared to him asa seraph 


and produced upon his body the five wounds of Christ ; | 


of these we are told that the side wound bled occa- 
sionally, though Bonaventura calls it a scar, and the 
wounds in the feet had the appearance and color of 
nails thrust through. After his death St. Clare 
endeavored, but in vain, to extract one of these. Pope 
Alexander IV. and other witnesses declared that they 
had seen these marks both before and after his death 
(Raynaldus, ad annum 1255, p. 27). The divinely- 
attested sanctity of their founder gave to the newly- 
established order of Franciscans a powerful impulse, 
so that they soon equalled and threatened to over- 
shadow in influence the previously founded order of 
St. Dominic. 

The reputation of the latter order was, however, 
equally raised in the next century by the occurrence of 
the same wonder in the case of a sister of the third 
rule of St. Dominie, Catherine Benincasa,—better 
known as St. Catherine of Siena. From her biogra- 
corte account we gather that she was subject to 

ystero-epileptic attacks, in one of which, when she 
was twenty-three years old, she received the first 
stigma (see vol. vy. pp. 200-1). In spite of her great 
reputation, and the number of attesting witnesses, this 
occurrence was not universally believed in. Pope 
Sixtus [V. published a bull in 1475 ordering, on pain 
of anathema, the erasure of stigmata from pictures of 
St. Catherine, and prohibiting all expressions of belief 
in the occurrence. Pope Innocent VIII. similarly 
legislated “‘ ne de caetero 8. Catherina cum stigmatibus 
depingatur ; neve de ejus stigmatibus fiat verbum, aut 
sermo, vel przedicatio ad tollendam omnem scandali 
oceasionem’’ (see references in Raynaud, De Stigma- 
tisme, cap. xi., 1665). In the years which followed, 
cases of stigmatization occurred thick and fast,—now 
a Franciscan, now a Dominican, very rarely a religieuse 
of another order, showing the marks. Altogether 
about ninety instances are on record, of which eighteen 
were males and seventy-two females. Most of them 
occurred among residents in religious houses, and took 

lace’ after the austerities of Lent, usually on Good 
riday, when the mind was intently fixed on our Lord’s 
Passion; and, from their oceurrence being for the most 
os among members of the two orders to which St. 
rancis and St. Catherine belonged, the possibility of 
the reception of the marks was constantly before their 
eyes and thoughts. The order of infliction in the 
majority of cases was that of the crucifixion, the first 
token being a bloody sweat, followed by the coronation 
with thorns; afterwards the hand and foot wounds 
appear, that of the side being the last. The grade of 
the infliction varied in individnal cases, and they may 
be grouped in the following series: 


I. As regards full stigmatization, with the visible pro- 
duction of the five wounds, and generally with the mark 
of the crown as well, the oldest case, after St. Francis, is 
that of Ida of Louvain (1300), in whom the marks appeared 
as colored circles; in Gertrude von Oosten of Delft (1344) 
they were colored scars, and disappeared in answer to prayer 
as they also did on Dominica de Paradis; in Sister Pierona, 
a Franciscan, they were blackish gray. They were true 
~ wounds in Margaret Ebnerin of Nuremberg (d. 1351), but 

also disappeared in answer to her prayer (see her Life, 
Augsburg, 1717), as was the case with Brigitta, a Dominican 
ary (1390), and also with Lidwina. An intermission is 
bed in the marks on Johanna della Croce of Madrid 
in whom the wound in the side was large, and the 
were rose-colored circular patches. The marks ap- 
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peared on each Friday and vanished on Sunday. These 
emitted an odor of violets; but in Sister Apollonia of Vola- 
terra they were fetid while she lived. Angela della Pace 
(1634) was fully stigmatized at nine years of age, being even 
marked with the sponge and hyssop on the mouth; while 
Joanna de Jesu-Maria at Burgos (1613), a widow, who had 
entered the convent of Poor Clares, was marked in her 
sixtieth year. ‘To her in vision two crowns were offered,— 
one of flowers and one of thorns; she chose the latter and 


| immediately was seized with such pain that her confessor 


heard her skull cracking. This case was investigated by 
the officers of the Inquisition. The stigmatization of Ver- 
onica Giuliani (1696) was also the subject of inquiry, and in 
this case the nun drew on a paper a representation of the 
images which she said were engraved on her heart. On a 
post-mortem examination being made in 1727 by Prof. Gen- 
tili and Dr, Bordiga, the image of the cross, the scourge, 
ete., were said to have been impressed on the right side of 
the organ (Vita della Veronica (iuliani, by Salvatori, Rome, 
1803). The case of Christina Stumbelen, a Dominican at 
Cologne, is noteworthy, as on her skull there was found a 
raised ridge or crown which was at first green, with red 
dots. This relic is still preserved. In Lucia di Narni (1546) 
the marks were variable, as they also were on Sister Maria 
diS. Dominico. On the body of St. Margaret of Hungary 
the stigmata were found fresh and clear when her body 
was exhumed some time after her death for transportation 
to Presburg. Other stigmatized persons were Elizabeth von 
Spalbeck, a Cistercian ; Sister Coleta,a Poor Clare; Matilda 
von Stanz; Margaret Bruch of Endringen (1503); Maria 
Razzi of Chios (1582) ; Catharina Januensis ; Elizabeth Reith 
of Allgau; Stieva zu Hamm in Westphalia; Sister Mary 
of the Incarnation at Pontoise; Archangela Tardera in 
Sicily (1608); Catharina Ricci in Florence (1590); and 
Joanna Maria della Croce, a Poor Clare at Roveredo (d. 
1673), upon whom the markings of the thorn crown and 
spear wound were especially deep. 

II. In some cases, although the pains of stigmatization 
were felt, there were no marks apparent, This oecurred to 
Helen Brumsen (1285); Helena of Hungary (1270); Osanna 
of Mantua (1476) ; Columba Rocasani; Magdalena de Pazzis ; 
Anna of Vargas; Hieronyma Carvaglio; Maria of Lisbon, 
a Dominican; Joanna di Vercelli; Stephania Soncinas, a 
Franciscan ; Sister Christina, a Carthusian; and Joanna 
Rodriguez, a Poor Clare. In the case of Ursula Aguir de 
Valenza, a tertiary of St. Dominic (1608), and Catharine 
Cialina (d. 1619) the pain was chiefly that of the crown of 
thorns, as it was also in Amelia Bicchieri of Vercelli, an 
Augustinian. y 

Ill. In a third series some of the marks were visible on 
the body, while others were absent or only subjectively in- 
dicated by severe pains. The crown of thorns only was 
marked on the head of Vincentia Ferreria at Valencia (d. 
1515) and Philippa de Santo Tomaso of Montemor (1670), 
while according to Torellus the Augustinian Ritta von 
Cassla (d. 1430) had a single thorn wound on the forehead. 
The crown was marked on Catharina of Raconizio (b. 1486), 
who also suffered a severe bloody sweat. In the case of 
Stephano Quinzani, in Soncino (1457), there was a profuse 
bloody sweat and the wounds were intermitting, appearing 
on Friday and Saturday, vanishing on Sunday. Blanche 
Gazinan, daughter of Count Arias de Sagavedra (1564), was 
marked only on the right foot, as also was Catherine, a Cis- 
tercian nun. The heart wound was visible in Christina 
Mirabilis (1232). Gabrielda de Piezolo (d. 1473) died from 
the bleeding of such a wound, and similar wounds were 
described in Maria de Acosrin in Toledo; Eustochia, a ter- 
tiary of St. Francis; Clara de Bugny, a Dominican (1514) ; 
Cecilia Nobili, a Poor Clare of Nuceria (d. 1655). In the 
last instance the heart wound was found after death—a 
three-cornered puneture. A similar wound was seen in 
the heart of Martina de Arilla (d. 1644). Maria Villana, a 
Poor Clare, daughter of the margrave of La Pella, was 
marked with the crown and the spear thrust, and after 
death the impresses of the spear, sponge, and reed were 
found on her heart (d. 1670). The wound was usually on 


the left side, as in Sister Masrona of Grenoble, a tertiary 


of St. Francis (1627); it was on the right in Margareta 
Columna, also a Clare. In Maria de Sarmiento it was said 
to have been inflicted by a seraph in a vision. 

IV. In a fourth set of cases the imprints were said to have 
been found on the heart, even though there was no surface 
marking. Thus the Dominican Paula de St. Thomas was 
said to have had the stigmata on her heart. The heart of 
Clare of Montfaucon (1308) was said to have been as large 
as a child’s head and impressed with the cross, the scourge, 
and the nails. Similar appearances were found in Margaret 
of Citta di Capello and Johanna of Yepes (1591). 


The instances of masculine stigmatization are few. 
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Benedict di Rhegio, a Capuchin at Bologna, had the 
marks of the crown (1602); Carolus Sazia, an igno- 
rant lay brother, had the wound in his side. Dodo, a 
Preemonstratensian lay brother, was fully stigmatized, 
as also was Philip de Aqueria. The marks atter death 
were found on the heart of Angelos del Pas, a minorite 
of Perpignan, as also on Matheo Carery in Mantua, 
Melchior of Arazel in Valentia, Cherubin de Aviliana 
(an Augustinian), and Agolini of Milan. Walter of 
Strasburg, a preaching friar (1264), had the heart-pain 
but no mark, and the same was the case with a Fran- 
ciscan, Robert de Malatestis (1430), and James Ste- 
phanus. On Nicholas of Ravenna the wounds were 
seen after death, while John Gray, a Scotsman, a 
Franciscan martyr, had one wound on his foot. 
Within the last hundred years several cases have 
occurred. Anna Katharina Emmerich, a peasant girl 
born at Miinster in 1774, afterwards an Augustinian 


nun at Agnetenberg, was even more famous for her | 


visions and revelations than for the stigmata. Biog- 
raphies, with records of her visions, have been pub- 
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trition is in some cases capable of experimental de 
monstration, and, in another sphere, the many authen- 
ticated instances of connection between maternal 
impression and congenital deformities seem to indicate 
that this trophic influence has wider limits and a more 
specific capacity of localization than at first sight seems 
possible. There is no known pathological condition 
in which blood transudation can take place through an 


/unbroken skin. 


lished by Brentano at Munich in 1852 and the Abbé 


Cazalés at Paris (1870). Colombe Schanolt of Bam- 
berg (1787) was fully stigmatized, as also was Rose 
Serra, a Capuchin of Ozieri in Sardinia (1801), and 
Madeleine Lorger (1806). Two well-known cases oc- 
curred in Tyrol,—one ‘‘ L’Eestatica’’ Maria von Mérl 
of Caldaro, a girl of noble family, stigmatized in 1839, 
the other ‘‘ L’ Addolorata’’ Maria Dominica Lazzari, 
a miller’s daughter at Capriana, stigmatized in 1835 
(see Boré, Les Stigmatisées du Tyrol, Paris, 1846). A 
case of the second class is that of Elizabeth Eppinger 
of Niederbrunn in Bavaria (1814), reported on by 
Kuhn. An interesting example of stigmatic trance 
also occurred in the ease of a Protestant young woman 
in Saxony in 1820, who appeared as if dead on Good 
Friday and Saturday and revived on Easter Sunday. 

The last case recorded is that of Louise Latean, a 
peasant girl at Bois de Haine, Hainault, upon whom 
the stigmata appeared April 24, 1868. ‘This case was 
investigated by Professor Lefebvre of Louvain, who 
for fifteen years was physician to two lunatic asylums. 
In her there was a periodic bleeding of the stigmata 
every Friday, and a frequent recurrence of the hystero- 
cataleptic condition. er biography has been written 
by Lefebvre and published at Louvain (1870). 

On surveying these ninety cases, we may discount a 
certain number, including all those of the second class, 
as examples of subjective sensations suggested by the 
contemplation of the pains of crucifixion. A second 
set, of which the famous case of Jetzer (Wirz, Hel- 
vetische Kirchengeschichte, 1810, ii. p. 389) is a type, 
must be also set aside as obvious and intentional frauds 
produced on victims by designing persons. A third 
series, and how large a group we have not sufficient 
evidence to decide, we must regard as due to the irre- 
sponsible self-infliction of injuries by persons in the 
hystero-epileptic condition, those perverted states of 
neryous action which Charcot has done so much to 
elucidate. To any experienced in this form of disease, 
many of the phenomena described in the records of 
these examples are easily recognizable as characteristic 
of the hystero-epileptic state. 

There are, however, some instances not easily ex- 
plained, where the self-infliction hypothesis is_not 
quite satisfactory. Parallel cases of physical effects 
ser to mental suggestion are well authenticated. 
Beaunis vouches for rubefaction and vesication as pro- 
duced by suggestion in the hypnotic state, and Bourru 
and Burot describe a case, still under observation, of 
bloody sweat, and red letters marked on the arm by 
simple tracing with the finger. See Congres Seienti- 
fique_ de Grenoble, Progrés Medicale, 29 Aug., 1885, 
and Berjon’s La Grande Hystérie chez ? Homme, 
Paris, 1886. We know so little of the trophic action 
of the higher nerve centres that we cannot say how 
far tissue nutrition can be controlled in spots. That 
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leader of the Ostrogoths, at Fiesole. 


the nerve centres have a direct influence on local nu- 
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STILICHO, Fravius, Roman general and states- 
man, was of Vandal origin, and was born about 359 
At an early age he entered the imperial army, 
where his father before him had served under Valens ; 
and he speedily attained high promotion. He had 
already become magister equitum when in 384 he was 
sent by Theodosius as his ambassador to Persia; his 
mission was very successful, and soon after his return 
he was made comes domesticus and commander-in- 
chief, receiving also in marriage Serena, the emperor's 
niece and adoptive daughter. Theodosius, when dy- 
ing, made Stilicho and Serena the guardians of Hon- 
orius and his other children. Honorius, in 398, was 
married to Stilicho’s daughter Maria, and in 408 to 
her sister Thermantia. It was by Stilicho that Alaric 
in 396 was compelled to quit the Peloponnesus (see 
ALARIC), and that in 398 the revolt of the Maure- 
tanian prince Gildo was repressed. Stilicho again 
encountered Alaric at Pollentia in 402, and at Verona 
in 403, compelling his retreat into Illyria, and was 
rewarded with a triumph on his return to Rome. In 
405 he almost annihilated the army of Radagaisus, the 
The arrange- 
ments into which he subsequently entered with Alarie 
(see ALARIC) were made use of by his enemies to 
alienate the emperor from him, and when at last re- 
volt was the only course that might possibly have 
saved him his continued loyalty proved fatal. Aban- 
doned by his troops he fled to Ravenna, and, having 
been induced by false promises to quit the church in 
which he had taken sanctuary, he was beheaded on 
August 23, 408. Stilicho is the hero of much of the 
poetry of CLAUDIAN (q.”.). 
STILL, Joun (c. 1543-1607), bishop of Bath and 
Wells, and now bést known as the probable author 
(‘‘Mr. S., Master of pe of Gammer Gurton’s 
Needle, the earliest comedy but one in the English 
language (see Drama, vol. vii. p. 370), was a native 
of Grantham, Lincolnshire, and was born about 1543. 
He became a student of Christ’s College, Cambridge, 
where he duly graduated and took orders. He was. 
appointed in 1570 Lady Margaret’s professor of divin- 
ity in his university, subsequently held livings in Suf- 
folk and Yorkshire, and was master successively of St. 
John’s College (1574) and of Trinity College (1577). 
Still was raised to the bishopric of Bath and Wells in 
1592, and, after enjoying considerable fame as a 
preci and disputant, he died on February 26, 1607, 
eaving a large fortune from lead mines discovered in 
the Mendip Hills. " 
STILLING. Hernricu. See Jona. 4 
STILLINGFLEET, Epwarp (1635-1699), a con- 
spicuous figure in the church of the Restoration, w 


ve 


a 
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descended from the Stillingfleets of Stillingfleet, in the 
neighborhood of York, and was born at Cranbourne in 
Dorset on the 17th April, 1635. There and at Ring- 
wood he received his preliminary education, and at 
the age of thirteen was entered at St. John’s College 
Cambridge, as Isaac Barrow five years before and at 
the same age had been entered at Peterhouse. He 
took his bachelor’s degree in 1652, and in the follow- 
ing year was elected to a fellowship. After residing 
as tutor first in the family of Sir Roger Burgoin in 
Warwickshire and then with the Hon. Francis Pierre- 
pont in Nottingham, he was in 1657 presented by the 
former to the living of Sutton in Bedfordshire. Here 
he brought to completion and published (1659) his 
Trenicum, in which he sought to give expression to 
the prevailing weariness of faction and to find some 
ecclesiastical compromise in which all could conscien- 
tiously unite. Schemes of comprehension were then 


the most familiar topics of conversation. There seemed | 


every probability that a moderate Episcopacy might 
attract all parties; and it was to be expected that a 
learned and able scholar fresh from the atmosphere 
of Cambridge Platonism should desire to help present 
entanglements towards a liberal solution. Much 
may still be learned from his cogent and earnest 
exposition of the great principle that it is unwar- 
rantable for the church to make other conditions 
of her communion than our Saviour did of dis- 
cipleship. In 1662 he reprinted the Jrenicum with 
an appendix, in which he sought to prove that ‘‘ the 
church is a distinct society from the state, and has di- 
vers rights and privileges of its own, . resulting 
from its constitution as a Christian society, and that 
these rights of the church cannot be alienated to the 
state after their being united in a Christian country.’’ 
In the same year the country gave its answer to his 
and all similar proposals in the Act of Uniformity, 
which, by requiring that all clergymen should be epis- 
copally ordained and should use the revised liturgy, 
lost to the church of England such men as Richard 
Baxter, John Howe, and Philip Henry. Stillingfleet’s 
actions were as liberal as his opinions. He sheltered 
in his rectory at Sutton one ejected minister and took 
for another a large house to be used as a school. But, 
as time wore on, his liberalism degenerated and gave 
oceasion to Howe’s remark that the rector of Sutton 
was a very different person from the dean of St. Paul’s. 
| But, though in 1680 he published his Unreasonableness 
of Separation, his willingness to serve on the ecclesi- 
astical commission of 1689, and the interpretation he 
then proposed of the damnatory clauses of the Atha- 
nasian creed, are proof that to the end he leaned 
towards toleration. Another work which Stillingfleet 
published in 1662 won for him the confidence and ad- 
miration of his church. This was his Origines Sacre, 
or a Rational Account of the Christian Faith as to the 
Truth and Divine Authority of the Scriptures and the 
Matters therein contained. Rendered obsolete though 
it be by the general advance of the discussion, this 
apologetic made a deep impression at the time, and 
rapid preferment followed its publication. Henchman, 
bishop of London, employed him to write a vindica- 
tion of Land’s answer to Fisher the Jesuit. In 1665 
the earl of Southampton presented him to St. An- 
drew’s, Holborn; two years later he became prebend- 
ary of St. Paul’s, in 1668 chaplain to Charles IT., in 
_ 1670 canon residentiary and in 1677 dean of St. Paul's. 
Finally, but under different auspices, he was conse- 
erated bishop of Worcester, 13th October, 1689. During 
these years he was ceaselessly engaged in controversy 
with Nonconformists, Romanists, Deists, and Socin- 
-ians. His unrivalled and various learning, his dialecti- 
-expertness, and his massive judgment rendered 


x ained for him by his opponents was chiefly arous 
by his recognized love of truth and_ superiority 
0 personal considerations. He had the courage 

n with the saintly and noble-minded Ken an 


he pee 


a formidable antagonist ; but the respect enter- 
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the other six bishops, toincur the anger of James 
LL. by resisting his proposed Declaration of Indulgence 
(1688). Strangely enough, he crossed swords both 
with Dryden and Locke,—with Dryden in connection 
with the papers favorable to the authority of the 
Church of Rome which were found in the strong box 
of Charles IL. and were supposed to have been 
written by him, and with Locke because the theologian 
considered that the philosopher’s definition of sub- 
stance was prejudicial to the doctrine of the Trinity. 
In most of his writings there is a small residuum of 
permanent value. ‘The range of his learning is most 
clearly seen in his Bishop's Right to Vote in Purlia- 
ment in Causes Capital. His Origines Britannica, or 
Antiquities of the British Church (1685), isa surprising 
mixture of critical and uncritical research; and his 
Discourse Concerning the True Reason of the Suffer- 
ings of Christ (1669), written in answer to Crellius, 
contains a most forcible statement of the doctrine of 
Christ’s substitution. So handsome in person as to 
have earned the sobriquet of ** the beauty of holiness,”’ 
Stillingfleet was twice married,—first to Andrea, 
daughter of William Dobbyns of Wormington, by 
whom he had two daughters, who died in infancy, and 
one son; afterwards to Elizabeth, daughter of Sir 
Nicholas Pedley, by whom he had seven children. He 
died in his house at Westminster, 28th March, 1699, 
and was buried in his own cathedral, where a hand- 
some monument briefly records his virtues. His 
library was bought by Marsh, archbishop of Armagh, 
to form the foundation of a public library in Dublin. 
A collected edition of his works, with life prefixed, was 
published in London (1710); and a most useful edition of 
The Doctrines and Practices of the Church of Rome Truly Rep- 
resented was published in 1845 by Dr. Cunningham. 


STILLWATER, a city of the United States, at the 
head of Washington county, Minnesota, on the west 
bank of the St. Croix river, 18 miles northeast of St. 
Paul. It isa great centre of the lumber trade, con- 
tains a State prison, a high school, and a public 
library, and increased its population from 4124 to 9055 
between 1870 and 1880. 

STILT, or LonG-LEGGED PLOVER, a bird so-called 
for reasons obvious to any one who has seen it, since, 
though no bigger than a Snipe, the length of its legs 
(their bare part measuring 8 inches), in proportion to 
the size of its body, exceeds that of any other, bird’s. 
The first name (a translation of the French Kchasse, 

iven in 1760 by Brisson) seems to have been bestowed 
= Rennie only in 1831; but recommended by its 
definiteness and brevity, it has wholly supplanted the 
second and older one. The bird is the Charadrius 
himantopus' of Linneeus, the Himantopus eandidus 
or melanopterus of modern writers, and belongs to the 
group Limicole, having been usually placed in the 

amily Scolopacide, though it mi ht be quite as 
reasonably referred to the Charadriidc, and, with its 
allies to be immediately mentioned, would seem to, be 
nos very distant from Heematopus, notwithstanding 
the wonderful development of its legs and the slender- 
ness of its bill. ; 

The very peculiar form of the Stilt naturally gave Buffon 
oceasion ( Hist. Nat. Oiseaux, viii. pp. 114-116) to lament the 
shortcomings of Nature in producing an animal with such 
“enormous defects,’—its long legs in particular, he sup- 
posed, scarcely allowing it to reach the ground with its bill. 
But he failed to notice the flexibility of its proportionately 
long neck, and admitted that he was ill-informed as to its 
habits. No doubt, if he had enjoyed even so slight an op- 
portunity as occurred to a chance observer (Jhis, 1859, p. 
397), he would have allowed that its structure and ways 
were in complete conformity, for the bird obtains its food 
by wading in shallow water and seizing the insects that fly 
over or float upon its surface or the small crustaceans that 


1 The possible confusion by Pliny’s transcribers of this word 
with Hxmatopus has been already mentioned (OySTERCATCHER, 
vol. xviii., p. 114, note 2). Himantopus, with its equivalent, Lo- 
ripes, “ by an awkward metaphor,” as remarked by Gilbert White 
phy comes that the legs are as slender and pliant as if cut out of a~ 
thong of leather.” 


580 


swim beneath, for which purpose its slender extremities 
are, as might be expected, admirably adapted. Widely 
spread over Asia, North Africa, and Southern Europe, the 
Stilt has many times visited Britain—though always as a 
straggler, for it is not known to breed to the northward of 
the Dantbe valley,—and its occurrence in Scotland (near 
Dumfries) was noticed by Sibbald so long ago as 1684. It 
chiefly resorts to pools or lakes with a margin of mud, on 
which it constructs a slight nest, banked round or just raised 
above the level so as to keep its eggs dry (Ibis, 1859, p. 360) ; 
but sometimes they are laid in a tuft of grass. They are four 
in number, and, except in size, closely resemble those of the 
OYSTERCATCHER (vol. xviii. p. 114). The bird has the head, 
neck, and lower parts white, the back and wings glossy 
black, the irides red, and the bare part of the legs pink. 
In America the genus has two representatives, one! (Fig. 1) 
closely resembling that just described, but rather smaller 


Fiq. 1.—Black-Necked American Stilt. (After Gosse.) 


and with a black crown and nape. This is H. nigricollis or 
mexicanus, and occurs from New England to the middle of 
South America, beyond which it is replaced by H. brasiliensis, 
which has the crown white. The Stilt inhabiting India is 
now recognized to be H. candidus, but Australia possesses a 
distinct species, H. nove-hollandizw, which also occurs in 
New Zealand, though that country has in addition a species 
peculiar to it, H. nove-zelandiz, differing from all the rest 
by assuming in the breeding-season an altogether black 
plumage. Australia, however, presents another form, which 
is the type of the genus Cladorhynchus, and differs from 
Himantopus both in its style of plumage (the male haying a 
broad bay pectoral belt), in its shorter tarsi, and in having 
the toes (though, as in the Stilt’s feet, three in number on 
each foot) webbed. 


Allied in many ways to the Stilts, but differing in 
many undeniably generic characters, are the birds 
known as Avosets,”? forming the genus Recurvirostra 
of Linneeus. Their bill, which is perhaps the most 
slender to be seen in the whole Class, curves upward 
towards the end, and has given the oldest known spe- 
cies two names which it formerly bore in England,— 
‘*“(obbler’s awl,’’ from its likeness to the tool so called, 
and ‘‘ Scooper,’’ because it resembled the scoop with 
which mariners threw water on their sails. The legs, 
though long, are not extraordinarily so, and the feet, 
which are webbed, bear a small hind toe. 


This species (Fig. 2), the R. avocetta of ornithology, was 
of old time plentiful in England, though doubtless always 
restricted to certain localities. Charleton in 1668 says that 
when a boy he had shot not a few on the Severn, and Plot 
mentions it so as to lead one to suppose that in his time 
(1686) it bred in Staffordshire, while Willughby (1676) knew 
of it as being in winter on the eastern coast, and Pennant 
in 1769 found it in great numbers opposite to Fossdyke 


1 This species was made known to Ray by Sloane, who met 
with it in Jamaica, where in his day it was called ‘ Longlegs.” 

2 This word is from the Bolognese Avosetta, which is considered 
to be derived from the Latin avis—the termination expressing a 
diminutive of a graceful or delicate kind, as donetta from donna 
(Prof. Salvadori in epist.). ‘ 
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Wash in Lincolnshire, and described the birds as hovering 
over the sportsman’s head like Lapwings. In this district 
| they were called “ Yelpers” from their ery;* but whether 
} 
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Fic, 2.—Avoset. 


(After Naumann.) 


that name was elsewhere applied is uncertain. At the end 
of the last century they frequented Romney Marsh in Kent, 
and in the first quarter of the present century they bred in 
various suitable spots in Suffolk and Norfolk,—the last 
| place known to have been inhabited by them being Salt- 
| house, where the people made puddings of their eggs, while 
the birds were killed for the sake of their feathers, which 
were used in making artificial flies for fishing. The extir- 
pation of this settlement took place between 1822 and 1825: 
(ef. Stevenson, Birds of Norfolk, ii. ‘pp. 240, 241.) The 
Avoset’s mode of nesting is much like that of the Stilt, and 
the eggs are hardly to be distinguished from those of the 
latter but by their larger size, the bird being about as big 
as a LAPWING (vol. xiy. p. 308), white, with the exception 
of its crown, the back of the neck, the inner scapulars, 
some of the wing-coverts and the primaries, which are 
black, while the legs are of a fine light blue. It seems to 
get its food by working its bill from side to side in shallow 
pools, and catching the small crustaceans or larve of in- 
sects that may be swimming therein, but not, as has been 
stated, by sweeping the surface of the mud or sand—a pro- 
cess that would speedily destroy the delicate bill by friction. 
Two species of Avoset, R. americanaand R. andina, are found 
in the New World; the former, which ranges so far to the 
northward as the Saskatchewan, is distinguished by its light 
cinnamon-colored head, neck, and breast, and the latter, 
confined so far as known to the mountain lakes of Chili, 
has no white in the upper parts except the head and neck. 
Australia produces a fourth species, R. nove-hollandize or 
rubricollis, with a chestnut head and neck ; but the European 
R. avocetta extends over nearly the whole of middle and 
southern Asia as well as Africa. 


A recent proposal (Zbis, 1886, pp. 224-239) to unite 
the Avosets and Stilts in a single genus seems to have 
little to recommend it but its novelty, and will hardly 
meet with acceptance by systematists. (A. N.) 

STIRLING, a midland county of Scotland, is boun- 
ded N. by Perthshire, N.E. by Clackmannan, and the 
Firth of Forth, 8.E. by Linlithgowshire, 8. by Lan- 
arkshire, and a detached portion of Dumbartonshire, 
and S.W. and W. by Dumbartonshire. In the north- 
east there are two isolated portions,—one forming the 
parish of Alva, bounded partly by Clackmannan and 
partly by Perthshire, and the other forming part of 
the parish of Logie and bounded by Perthshire. The 
outlines of the main portion are extremely irregular, 
the boundary on the north following for the most part 
the windings of the Forth, while on the west it passes 
through the middle of Loch Lomond, and on the south 

way 


3 Cf. “Yarwhelp” (Gopwit, vol. x. p. 642) and “ 
“Whaup” (CURLEW, vol. vi. p. 628). * Barker "and “ 
seem to have been names used in Norfolk. r 

4 The same kind of lamentable destruction has 
carried on in Holland and Denmark, to the 
bly of the species in each country. 
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coincides toa considerable extent with various streams. 
The extreme length of the county from northwest. to 
southeast is about 45 miles, and the greatest breadth 
from north to south about 18 miles. The land area 
is 286,338 acres, and the total area 298,579 acres, or 
about 466 square miles. Apart from the district round 
Loch Lomond, the principal charm of the scenery of 


Stirlingshire is in the views of the valley of the Forth | 


with the winding river, and for background the distant 

eaks of the Grampians, or the nearer ranges of the 

chils, which encroach on the northeastern corner and 
detached sections of the county. The valley of the 
Forth runs along nearly the whole of the northern 
border, widening towards the east. The centre of the 
county from northeast to southwest is occupied by 
the broad irregular ranges of the Lennox Hills, which 


are known under four different names, according to 
the parishes in which they are principally situated, — 
the Gargunnock Hills (attaining a height of 1591 feet), 


the Fintry Hills (1676), the Kilsyth Hills (1393), and 
the Campsie Fells (1894). Nearly the whole of the 
county to the northeast of Loch Lomond is occupied 
by a spur of the Grampians, reaching in Ben Lomond 
a height of 3192 feet. esides Loch Lomond, situated 


artly in Dumbartonshire, and Loch Katrine, which | 


unds the county atits northwestern corner, the prin- 
cipal lakes are Loch Arklet to the south of Loch Kat- 
rine, Loch Coulter, in the south of St. Ninians parish, 
Loch Ellrig in Falkirk parish, and Black Loch partly in 
Lanarkshire. The river Forth, from its junction with 
the Kelty near Gartmore, forms the northern boundary 
of the county, except where it bounds on the north the 


part of Kippen parish which is in Perthshire and sep- 


' considerable areas adjoining it. 
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Agricullure.—According to the landowners’ return of 
1872-73 the land was held by 4257 proprietors, possessing 
284,751 acres, at an annual valuation of £521,407 ($2,534,038), 
an average value all over of £1, 16s, 3¢d. [$8.82]. Of the 
proprietors 3409 possessed less than one acre. The follow- 
ing possessed over 5000 acres each: Duke of Montrose, 68,- 
878; William Forbes, 13,041; Rear-admiral Sir William 
Edmonstone, 9778; Hon. Mrs. Margaret Lennox, 7606 ; Alex. 
Graham Speirs, 7172; W.C.G. Bontine, 6931; Lieutenant-Col. 
John Murray, 6813 ; Sir Alex. C. R. Gibson-Maitland, 6023 ; 
Henry Fletcher Campbell, 5679 ; and James Johnstone, 5340. 
The two arable soils of Sterlingshire are distinguished locally 
as carse and dryfield, the remainder of the county being 
occupied by mountain pasture land, moor, and moss. The 
Carse of Sterling extends along the banks of the Forth from 
Buchlyvie to the eastern extremity of the county,—a length 
of about 28 miles, with a breadth varying from 1 to 4 miles, 
the total area being about 30,000 acres, ‘The carse soil con- 
sists of the finest clays, without stones, but interspersed 
with strata of marine shells, It has been partly reclaimed 
from superincumbent peat moss, of which there are still 
It requires a great deal of 
labor, but, by means of draining, subsoil ploughing, and the 


| use of lime, has been rendered one of the most fertile soils 


arates a portion of Lecropt parish from that of St. Nin-| 
jans and a portion of Logie from that of St. Ninians_ 


and Sterling. It receives from the north the Teith, 
which touches the county at Lecropt parish, and the 
Allan, which separates the parishes of Lecropt and 
Logie, and from the south the Boquhan burn, the 
Touch burn, and the Bannock burn. The Carron 
water flows eastwards from the Fintry Hills to the Firth 
of Forth at Grangemouth. On the south there are a 
number of streams which form at various places the 
boundary of the county,—the Endrick water flowing 
westwards from the tee Hills to Loch Lomond, the 
Kelvin from near Kilsyth flowing southwestwards to 
the Clyde, and the Avon from Lanarkshire tae 
northeastwards to the Firth of Forth. The Forth an 
Clyde Canal crosses the southeastern corner of the 
county from Castlecary to Grangemouth, 

The whole of the district to the north of Loch Lomond 
is oceupied by the crystalline schists of the Highlands, 
which, by the existence ofa ae fault, are connected 
on i hee with the Old Red Sandstone, which occu- 
. ies the broad valley between the base of the High- 

fond hills and the chain of the Ochils. These latter 
heights, portions of which are included in detached 
areas of the county, consist of volcanic rocks associated 
with the Old Red Sandstone (see vol. x. p. 304). The 
Lennox Hills in the centre of the county are formed by 
yoleanic rocks of Carboniferous age resting on strata of 
red and white sandstone (see vol. x. p. rade The 
lower grounds are deeply buried under glacia drifts, 
and conspicuously marked by broad terraces that rep- 
resent former sea-margins. On one of these, at a 
height of 50 feet above the present sea-level, lies the 
Carse of Falkirk. Another stands at an elevation of 
about 100 feet. There are saline mineral springs at 
Bridge of Allan. 
The coal-field runs obliquely along the southeast 
of the county, the principal seams being in Denny, 
Kilsyth, Larbert, Falkirk, and Slamannan parishes. 
~ Tronstone, fireclay, and oil-shale are also found. Lime- 
stone is extensively wrought in the Campsie district, 
and there are a number of sandstone quarries 1n various 
ts of the county. The total output of coal in 1884 
1,182,891 tons, of ironstone 75,351 tons, of fire- 
- 15,872, and of oil-shale 4535. 


ee 


in Scotland, being specially well adapted for wheat and 
beans. The dryfield occupies the slopes of the hills above 
the carse and the valleys in the interior of the county, 
which constitute the more fertile portions, the crops for 
which it is best suited being potatoes and turnips. A great 
part of the dryfield has been reclaimed from moor within 
the present century. The Lennox Hills, occupying about 


/afourth of the total area of the county, form one of the 


most valuable tracts of pasture land in Scotland. The fol- 
lowing table gives a classification of the holdings in 1875 
and 1885: 


| 5O.acres | 50 to 100 |100 to 300 
and under) acres. acres. 


300 to 500) 500 to | Above 


acres, | 1000 ac. | 1000 ac. Total. 


| Acres 


| | 


No.| Acres Rss cee Baiecel No.|Acres|No.| Ac.| No.| Ac.| No. 


|1875) 789| 13,130) 382 28,493] 329 52,080, 29 |10,411) 7 |4299) 
585 725) 12,550] 363,27,876| 370 59,418) 28 |10,325) 5 [3489) 


1 |1418)1537| 109,831 


11418, 1492 115,076 


According to the agricultural returns for 1886, out of a 
total of 295,285 acres 115,477, or nearly 39 per cent., were 
arable land, the area under corn crops amounting to 29,306 
acres, under green crops to 8752, rotation grasses 30,664, 
permanent pasture 45,282, flax 15, and fallow 1508. Outs, 
the principal corn crop, occupied 19,662 acres, wheat 2065 
acres (a decrease of about one-half within twenty years), bar- 
ley 4297 acres, rye 30, beans 3221, and pease 31. Of green crops 
the principal are potatoes (3500 acres) and turnips (4623 
acres). Considerably more than halt ofthe arable area is 
occupied by rotation grasses and permanent pasture, and 
their acreage is constantly increasing, which is sufficiently 
accounted for by the steady increase in the numbers of 
sheep and cattle. The number of horses in 1886 was 4616, 
of which 3176 were used solely for purposes of agriculture, 
and 1440 were unbroken horses and mares kept solely for 
purposes of breeding. The Clydesdale breed are in general 
use on the larger farms, Cattle in 1886 numbered 29,422, 
of which 10,745 were cows and heifers in milk or in calf, 
and 8684 were other cattle two years old and above. But- 
ter-making is largely practiced on the dryfield farms, the 
Ayrshire being the principal breed of cows, but cattle-feed- 
ing is also an important industry, for which Ivish cattle and 
cross breeds are frequently bought, a considerable number 
of shorthorns being also reared. Sheep, chiefly blackfaced, 
for which there is extensive pasturage on the Lennox 
Hills and the slopes of the Grampians, numbered 109,897 in 
1886, and pigs 1775. — ; , 

Though, as is evident from the remains of trees in the 
mosses, an extensive district of the county was at one time 
occupied by forest, itis now comparatively devoid of timber, 
the area under woods in 1881 being only 12,483 acres. There 
is a natural tendency to the growth of birch on the lower 
slopes of the mountains in the parishes of Buchanan and 
Drymen, and oaks grow extensively on the borders of Loch 
Lomond. Larch and Scotch firs principally occupy the 
modern plantations in the other parts of the county. In 
1886 there were only 31 acres under orchards, 27 under 
market gardens, and 53 under nursery grounds. 

Manufactures.—The Carron ironworks, founded in 1760, 
for a long time led the van in British iron manufacture, and 
are still‘among the most extensive in the kingdom, The 
Falkirk ironworks, founded in 1819, are the next to them 
in importance in the county, but there are many others in 
the same district. The woollen manufacture is next to iron 
in importance. It includes carpets, tartans, shawls, and 
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tweeds, the principal seats of the industry being Alva, Ban- 
nockburn, Cambusbarron, and Stirling. Calico printing is 
carried on in the western part of the county, especially at 
Campsie and Milngavie. There are chemical works at 
Stirling, Falkirk, Denny, and Campsie. Throughout the 
county there are a considerable number of breweries and 
distilleries. At Grangemouth, the principal port in the 
county, shipbuilding is carried on. 

Administration and Population.—Stirling is included with 


Dumbarton and Clackmannan in the same sheriffdom, but | 


has two sheritf-substitutes, who sit at Stirling and Falkirk 
respectively, and there are prisons in both towns. The 
high court of justiciary holds circuit courts at Stirling. 
There are 21 entire civil parishes within the county and 
parts of 5 others. Stirling (population 12,194) is a royal 
and police burgh, Falkirk (13,170) a police burgh and burgh 
of regality, Kilsyth (5405) a police burgh and burgh of 
barony, and Alva (4961), Bridge of Allan (3005), Denny and 
Dunipace (4080), Grangemouth (4424), and Milngavie (2636) 
police burghs. In addition to these the following places 
had each upwards of 2000 inhabitants: Bannockburn (2549), 
Lennoxtown (3249), and Stenhousemuir (2617). From 
39,761 in 1765 the population of the county had by 1801 
increased to 50,825, by 1831 to 72,621, by 1861 to 91,926, by 
1871 to 98,176, and by 1881 to 112,443, of whom 56,147 were 
males and 56,296 were females. The number of persons to 
the square mile is 251, and in point of density Stirling ranks 
ninth among the counties of Scotland, One member is re- 
turned to parliament by the county, and Stirling and Fal- 
kirk are members of separate districts of burghs, which are 
respectively named from them, each returning one member. 

History—In 81 A.D. the Romans under Agricola pene- 
trated as far north as the firths of Clyde (Clota) and Forth 
(Bodotria). To secure their conquests they erected be- 
tween these a line of forts or presidia, generally two 
miles apart. In 139 Lollius Urbicus erected along the line 
of the forts the rampart of Antoninus’s wall, afterwards 
known as Graham’s dyke. The wall, after crossing the 
parish of East Kilpatrick, passed outside the present county 
of Stirling, till it reached Castlecary, whence it passed by 
Camelon and Falkirk to Carriden in Linlithgowshire. Cas- 
tlecary, where many Roman remains have been found, was 
perhaps the principal Roman station on the line of the wall, 
and there was another important one at Camelon. A Roman 
road, the Camelon causeway, passed eastwards from Castle- 
cary to the south of the rampart, and after two miles crossed 
it and held on to Camelon, whence it went northward by 
Bannockburn, St. Ninians, and Stirling to the Forth, where 
there was au important station near the present bridge of 
Drip. Thence it passed north by Keir to Dunblane. To 
the northeast of the Carron ironworks there was at one time 
a finely-preserved circular Roman building, called Arthur’s 
Oon (oven) or Julius’s Hof, which was demolished in 1743, 
but of which a drawing is preserved in Camden’s Britannia. 
In the parish of Dunipace are two beautiful mounds called 
“the Hills of Dunipace,” which some have supposed to have 
been erected as monuments of peace between the Romans and 
Caledonians, but which are more probably of natural origin. 
The remains of what was supposed to have been an early 
British stronghold were discovered at Torwood in 1864. A 
group of cairns at Craigmaddie, near Milngavie, is supposed 
to mark the scene of a battle between the Picts and Danes. 
Among the remains of old feudal castles may be mentioned 


Graham’s castle, among the Fintry Hills, which belonged | 


to Sir John de Graham, who was killed in the battle of 
Falkirk in 1298; Herbertshire, on the north bank of the 
Carron near Denny, originally a royal hunting seat, and 
still one of the finest embattled residences in the county 
(now a boarding school); the ancient keep of Castlecary, 
partly destroyed by the Highlanders in 1715; Torwood, sur- 
rounded by the remains of the Caledonian forest, in one of 
the oaks of which Wallace took refuge; and the round 
tower of Carnock, called Bruce’s castle, of unknown history. 
Sir William Wallace lived occasionally with his uncle, the 
parson of Dunipace, and the county is specially associated 
with his exploits and those of Robert Bruce, being the scene 
of some of the principal battles in the struggle for Scottish 
independence (Stirling bridge, September 10, 1297; Falkirk, 
July 22, 1298; Bannockburn, June 24,1314). At Sauchie- 
burn, 11th June, 1488, James IIT. was defeated by his insur- 
gent nobles, and during his flight, having stopped at a cot- 
tage in the village of Milton, was there stabbed to death. 
Kilsyth saw the defeat of the Covenanters by Montrose, 
15th August, 1645, a result which for a time laid Scotland 
at Montrose’s feet; and a hundred years afterwards—17th 
January, 1746—the Highlanders under Prince Charles Ed- 
ward routed the Hanoverians at Falkirk. 

See Sir Robert Sibbald’s Description of Stirlingshire, 1710, and 


Nimmo’s History of Stirlingshire, 1777 (MacGregor Stirling's edition 
is the best). T. F. H.) 
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STIRLING, a royal and parliamentary burgh and 
'the county town of Stirlingshire, is finely situated on 
the slopes of an isolated eminence overlooking the 
valley of the Forth and abruptly precipitous towards 
the northwest, at the junction of fi railway lines, 
36 miles west-northwest of Edinburgh and 30 north- 
northeast of Glasgow. Originally the town was pro- 
tected on all the accessible sides of the rock by a wall, 
of which there are still some remains at the southern 
end of the Back Wall. There were two principal en- 
tries to the town,—the South Port, originally 100 yards 
more to the west of the present line of Port Street, 
and the bridge over the Forth to the north. The ear- 
liest bridge was at Kildean, a mile to the west; the 
existing old bridge, now disused, probably dates from 
/about the end of the 13th century; the new bridge 
was erected in 1829, from the designs of Stevenson, 
at a cost of £17,000 [$82.620]. The streets of the old 
town are for the most part steep, narrow, and irregu- 
lar, and contain a Jarge number of quaint and antique 
dwellings. The town has now much outgrown its 
ancient limits, and the surrounding suburbs on the 
low grounds contain numerous villas. The castle 
crowning the eminence, and commanding a splendid 
panoramic view of the wide valley between the Len- 
nox Hills and the Highland mountains and Ochils, 
with the links of the Forth and the widening estuary 
to the east, is of unknown antiquity, but from the 
time that Alexander I. died within its walls in 1124 
till James VI. ascended the throne of England it was 
intimately associated with the fortunes of the Scottish 
monarchs, and after the accession of the Stuarts it 
became a favorite royal residence. The building was 
extended by James III., who erected the parliament 
hall, now used as a barrack-room. The palace, be- 
gun by James V. and finished in the reign of Mary, is 
at the southwest of the fortress, and forms a quad- 
rangle, the front and pillars of which are adorned by 
quaintly sculptured figures. The royal chapel founded 
by Alexander I., rebuilt in the 15th century, and 
again by James VI., was subsequently converted into 
an armory and is now used as a store. To the west of 
it is the Douglas room, the scene of the treacherous 
murder of William, eighth earl of Douglas, by James 
II., in 1452. Below the castle on the northeast is the 
road of Ballangeich, which supplied a fictitious title 
to James V. when wandering in disguise. Beyond it 
is the Gowan or Gowlan Hill, at the west corner of 
which is Mote Hill or Heading Hill, where Murdoch, 
duke of Albany, and several of his relatives were 
beheaded in 1425. On the northeast side of the 
esplanade a statue of King Robert Bruce was erected 
in 1877. Below the castle rock to the southwest were 
the king's gardens, now laid out in ss, with an 
octagonal mound, called the King’s not, in the 


centre. Farther south is the King’s Park, now used 
for recreation, and as adrill ground. In the cemetery 
to the south of the castle Bh iret there are a number 
of interesting monuments. Near the main entrance 
to the esplanade is the building called Argyll’s Lodg- 
ing, erected by the poet, Sir William*Alexander, who 
was created earl of Stirling by Charles I. It passed 
into the possession of the Argylls in 1640, and was 
the headquarters of John, duke of Argyll during the 
rebellion of 1715. Southwest of it is Mar’s Work, 
the ruins of the palace built as a residence by the ear! 
of Mar about 1570, from the ruins of Cambuskenneth 
Abbey. Next to the castle the most interesting public 
building is the Greyfriars church, some portions of 
which date from the 13th century, although the 
monastery with which it was connected was not 
founded till 1494. The greater pa of it is in the 
Later Pointed style. The church was the scen 

the coronation of James VI., 29th July, 1567, wh 
John Knox preached the coronation sermon, 1 
site of the Dominican monastery founded by Alexat 
IL. in 1223 is now oceupied by the National Bank. 
In the immediate neighborhood of Stirling, on the 
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other side of the Forth, in Clackmannan county, is 
the beautiful ruin of Cambuskenneth Abbey, chiefl 
Early English or First Pointed, founded by David I. 
in 1147 for canons regular, associated with the meet- 
ing of parliaments and other interesting events in 
* Seottish history, and the burial-place of James III. 
and his queen, Margaret of Denmark. 


Seale of 4 Mile. 


The principal secular buildings are the old town-house, 
j erected in 1701; the new town buildings; the jail erected 
in 1848 at a cost of £12,000 [$58,320]; the county buildings 
(1875, £15,000 [$72,900]); the Smith institute, founded by 
the bequest of £22,000 [$106,920], and a valuable collection 
of paintings by Thomas Stewart Smith, and embracing a 
picture gallery, a museum, and a reading room; the public 
halls (1883, £12,000 [$58,320]); and the high school (1855, 
£5000 [$24,300]; now being extended at a cost of £8000 
ae A Among the benefactions are Cowane’s hospital, 
unded by the bequest of John Cowane, dean of guild in 
1633, for twelve decayed members of the syildry, but the 
distribution of the charity has since been altered, and the 
building erected in 1639 now forms the guild hall; Spittal’s 
hospital, founded by Robert Spittal, tailor to James IV., 
about 1530 for decayed tradesmen ; Allan’s hospital, founded 
in 1725 for the maintenance of children of poor townsmen ; 
and Cunningham’s mortification, founded in 1808 with an 
endowment of £4000 [$19,440] for the clothing and school- 
ing of sonsof mechanics. By the operation of the Endowed 
s and Hospitals Act the charities are now largely 
evoted to education. 

As early as the 15th century Stirling had @ trade with 
the Netherlands in worsted cloth, shalloons, stockings, and 
thread, but the manufactures afterwards declined. The 
ton manufacture carried on in the beginning of the 

nt century has now entirely ceased. During the last 
y the manufacture of tartans and carpets was carried 
this also languished about the end of the century, 
s not revived till about 1820. The woollen manu- 

is now the staple industry, the principal goods 
tartans, tweeds, and shawls. There are also 
s, coachbuilding works, and agricultural implement 


583 


works. The population of the royal burgh in 1871 was 
10,873, and in 1881 12,194. The population of the parlia- 
mentary burgh, which includes the village of St. Ninians, 
in 1871 was 14,279, and in 1881 it was 16,001. 

The town is of unknown antiquity, and undoubtedly 
owed its origin to the fortress on the rock, which became 
one of the most important strongholds in Scotland and the 
centre of the struggle between Scotland and England. As 


early as 1119 the town was a royal burgh, and under Alex- 
ander I. it became one of the four towns which constituted 
the Court of the Four Burghs, superseded under James III. 
by the Convention of Royal Burghs. Its earliest charter 
was that of Alexander II. in 1226, who first made the castle 
a royal residence. Its last governing charter was obtained 
from -Charles I. in 1641. On account of a combination of 
three members of the council to retain themselves in office 
it was deprived of its corporate privileges in 1773, and they 
were not restored till 1781. The castle was held by Wil- 
liam the Lion before 1174, was occupied by Edward I. with 
his army in 1296, and was burned with the town in 1298 
by the Scots on their retreat from the battle of Falkirk. 
Between this time and 1341 it was frequently besieged and 
taken by the English, the longest period during which it 
remained in their hands being from its capture by Edward 
I. in 1304 till his son’s defeat 10 years afterwards at the 
battle of Bannockburn, It was the birthplace of James 
IL. in 1430, and, it being the jointure house of his mother, 
he was removed to it in 1438 from Edinburgh to thwart the 
ambitious purposes of Sir William Crichton. It was in one 
of its rooms that James, as stated above, slew the earl of 
Douglas, after which the town was burned by the earl’s 
brothers. James V. took refuge in it after his escape from 
Falkland in 1528, During the reign of Mary and the period 
of the Reformation, Stirling occupied a position of almost 
as great prominence as during the wars of Scottish inde- 
pendence. Here the infant queen was crowned by the 
cardinal’s party in 1543; here her son, afterwards James 
VI., was baptized according to the Roman Catholic ritual, 
17th December, 1566; and here he was crowned by the 
leaders of the congregation on July 29th of the following 
year. In 1571 rival parliaments were held by the queen’s 
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party in Edinburgh and the king’s lords at Stirling, shortly 
after which an attempt was made by the queen’s adherents 
to surprise Stirling castle, which was almost successful, the 
regent (Lennox) being slain in the fray. 
April, 1578, the castle was surprised by Morton, after which 
a reconciliation took place between the two parties. In 
1584 the castle was occupied by the earls of Angus and Mar, 
the Protestant leaders, but on the approach of the king 
with a large force they fled to England. Returning with a 
formidable army collected in the south in the following 
year, they compelled James after the flight of Arran to open 
the gates to them, safety to his person having been guar- 
anteed, The town was the scene of the baptism of Prince 


Henry with great pomp in August, 1594, for which purpose | 


the chapel royal was rebuilt on a larger scale “to entertain 
the great number of strangers expected.” The meetings 


of the privy council and court of session were held in 1637 | 
at Stirling on account of the disturbed condition of Edin-| 


burgh, and a parliament was held at it in 1645, on account 
of Edinburgh having been visited by the plague, but the 
outbreak of the disorder in Stirling caused an adjournment 
to Perth. During the Civil War Stirling was held by the 
Covenanters, and the committees of church and state ad- 
journed to it after the victory of Cromwell at Dunbar, 3d 
September, 1650. In August of the following year the 
castle was taken by General Monk. In 1715 it was held by 
Argyll to prevent the passage of the Forth by the Jacobites ; 
and during the rebellion of 1745 it was unsuccessfully be- 
sieged by the Highlanders: 

See History of the Chapel Royal of Stirling, Grampian Club, 1882 ; 
Local Notes and Queries relating to Stirling, 1883; Charters of Stirling, 
1884; Burton, History of Scotland. (T. F.. H,) 

STIRLING, Eart or. See ALEXANDER, SIR 
WILLIAM, vol. i. p. 435. 

STIRLING, JAMES (1692-1770), mathematician, 
third son of Archibald Stirling of Garden, and grand- 
son of Sir Archibald Stirling of Keir (Lord Garden, 
a lord of session), was born at Garden, Stirlingshire, 
in 1692. Part of his early education was probably 
obtained at Glasgow, but at eighteen years of age he 
went to Oxford, where, chiefly through the influence 
of the earl of Mar he was nominated (1711) one of 
Bishop Warner’s exhibitioners at Balliol. During his 
residence at Oxford he made for himself considerable 
reputation as a student of mathematics. In 1715, 
however, he was expelled on account of his corre- 
spondence with members of the Keir and Garden 
families, who were noted Jacobites, and had been 
accessory to the ‘Gathering of the Brig of Turk,” 
in 1708. From Oxford he made his way to Venice, 
where he occupied himself as a professor of math- 
ematics. In 1717 appeared his JLnnece Tertit 
Ordinis Newtoniane, sive ; (Svo, Oxford), 
which contained one or two notable additions to 
the theory. While in Venice, also, he communicated, 
through Sir Isaac Newton, to the Royal Society a paper 
entitled ‘‘ Methodus Differentialis Newtoniana illus- 
trata’? (Phil. Trans., 1718, p. 1050; Abridg., vi. p. 
428). Fearing assassination on account of having dis- 
covered a trade secret of the glass-makers of Venice, 
he returned with Newton’s help to London about the 
year 1725. In London he remained for ten years, being 
most part of the time connected with an academy in 
Tower Street, and devoting his leisure to mathematics 
and correspondence with eminent mathematicians. 
In 1730 his most important work was published, the 
Methodus Differentialis, sive Tractatus de Summatione 
et Interpolatione Serierum Infinitarum (4to, London), 
which, it must be noted, is something more than an 
expansion of the paper of 1718. In 1735 he commu- 
nicated to the Royal Society a paper ‘‘ On the Figure 
of the Earth, and on the Variation of the Force of 
Gravity at its Surface’? (Phil. Trans., Abridg., viii. 
pp. 26-30). In the same year his worldly fortunes 
changed permanently for the better, through his ap- 
pointment to be manager for the Scots Mining Com- 
po at Leadhills, an appointment which gave scope 

oth to his scientific talents and to his great, though 
hitherto latent, administrative ability, and which was 
eminently fortunate for his employers. We are thus 
peapaaes to find that his next paper to the Royal 

ociety was concerned, not with pure, but with applied 


- 


On the 26th | 


STIRLING—STOBXUS. 


science—‘‘ Description of a Machine to blow Fire by 
the Fall of Water” (Phil. Trans., 1745, p. 315 
Abridg., ix. pp. 109, 110). His name is also connected 
with another practical undertaking since grown to vast 
dimensions. ‘The accounts of the city of Glasgow 
show that the very first instalment of ten millions ster- - 
ling [$48,600,000] spent in making Glasgow a seaport, 
viz., a sum of £28, 4s. 4d/ [$137.13], was for a silver 
tea-kettle to be presented to ‘‘ James Stirling, mathe- 
matician, for his service, pains, and trouble in survey- 
ing the river towards deepening it by locks.’’ This was 
in 1752. Stirling died in Edinburgh on 5th December, 
1770. 

See W. Fraser, The Stirlings of Keir, and their Family Papers, 
Edinburgh, 1858; “ Modern History of Leadhills,” in Gen- 
tleman’s Magazine, June, 1853; Brewster, Memoirs of Sir Isaac 
Newton, ii. pp. 300, 307, 411, 516; J. Nicol, Vital Statistics of 
Glasgow, 1881-5, p. 70: Glasgow Herald, 5th August, 1886. 

Another edition of the Linex Tertii Ordinis was published 
in Paris in 1797; another edition of the Methodus Differen- 
tialis in London in 1764; and a translation of the latter into 


| English by Halliday in London in 1749. A considerable 


collection of literary remains, consisting of papers, letters, 
and two manuscript volumes of a treatise on weights and 
measures, are still preserved at Garden by Stirlin g’s great- 
grandson and namesake, 

STOAT. See ERMINE. 

STOBAUS, JoANNEs, a native of Stobi in Mace- 
donia,—whence the surname Stobzeus or Stobensis,— 
is known tous as the compiler of a very valuable series 
of extracts from Greek authors. Of his life nothing 
is known, but he probably belongs to the latter half of 
the 5th century. From his silence in regard to Chris- 
tian authors, it is inferred with some probability that 
he was not a Christian ; that he was a man of wide 
culture and general reading is clear from the anthology 
which bears his name. 

The extracts were intended by Stobeeus for his son 
Septimius, and were preceded -by a letter briefly ex- 
plaining the purpose of the work and giving a sum- 
mary of the contents. From this summary (which is 

reserved in Photius’s Bibliotheca) we learn that Sto- 

zeus divided his work into four books; the first con- 
tained sixty chapters, the second forty-six, the third 
forty-two, and the fourth fifty-eight. In most of our 
MSS. the work is divided into three books, of which 
the first and second are generally called’ ExAoyai @vocxat 
kai 7Ocxai, and the third ’AvoAdycov ( Florilegium or 
Sermones). As each of the four books is sometimes 
called ’ AvéodAéy.ov, it is probable that this name origin- 
ally belonged to the entire work ; the full title, as we 
know from Photius, was ’Exioyév drogfeypnarwv io8- 
nkov BiBdia tétrapa, Between the account which Pho- 
tius gives of Stobzeus’s work and the form in which we 
have it there are several marked discrepancies. The 
second book in particular is little more than a fragment. 
From this and other indications Wachsmuth has made 
it probable that our Stobeeus is only an epitome of the 
original work, made about the end of the 11th century 
at Byzantium, ‘‘ab homine Platonis Aristotelisque 
amantissimo.’? > 

The didactic aim of Stobzeus’s work is apparent 
throughout. The first book teaches physics—in the 
wide sense which the Greeks assigned to this term—by 
meansof extracts. Itis often untrustworthy : Stobaeus 
betrays a tendency to confound the dogmas of the early 
Tonic philosophers, and he occasionally mixes up Pla- 
tonism with Pythagoreanism. For part of this book 
and much of book ii. he depended on the works of 
Aetius, a Peripatetic shilaaontae and Didymus. e 
third and fourth books, like the larger part of the 
second, treat of ethies; the third, of virtues and vices, 
in pairs; the fourth, of more general ethical and po- 
litical subjects, frequently citing extracts to illustrate 
the pros and cons of a question in two successive ch 
ters. In all, Stobseus quotes more than five hunc 
writers, generally beginning with the poets, and ) 
proceeding to the historians, orators, phi I nd 
physicians. It is to him that we owe many of our most. 
=~ 
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important fragments of the dramatists, particularly of 
Euripides. 


The first complete edition of Stobseus was published at 
Geneva in 1609; the last is Meineke’s (Leipsic, 1855-1864). 


The best critical edition of books i. and ii.is by Wachsmuth | 


(Berlin, 1884); a companion edition of books iii. and iv. (the 
Florilegium) is promised by Otto Hense. 


STOCK EXCHANGE, a market for the purchase 
or sale of all descriptions of public securities. Previous 
to 1773 the London stockbrokers conducted their busi- 
ness in and about the Royal Exchange, but in that year, 
having formed themselves into an association under the 
designation of the Stock Exchange, they, after tem- 
Rey locating their headquarters in Sweeting Ally, 
Threadneedle Street, removed to Capel Court, Bar- 
tholomew Lane. The growth of business necessitating 
improved accommodation, a capital of £20,000 [$97,- 
200] in four hundred shares of £50 [$243] each was 
raised in 1801 for the purpose of erecting a new build- 
ing in Capel Court, which was finished and occupied 
in the following year, the members at that date num- 
bering about five hundred. With the occupation of 
the new building new rules came into force ; all future 
members were admitted by ballot, while both members 
and their authorized clerks were required to pay a sub- 
scription of ten guineas [$51.03] each. As only the 
wealthier members of the association had provided the 
capital for the new building, the Stock Exchange hence- 
forth consisted of two distinct bodies—proprietors and 
subseribers. In 1854, the membership having in- 
creased to about one thousand persons, an extension 
of the premises in Capel Court was effected at a cost | 
of £16,000 [$77,760]. A further and very extensive | 
increase in the accommodation was made in 1885, the 
number of members and authorized clerks having risen 
at that date to above two thousand five hundred. The 
extended buildings now oceupy the whole of a triangle 
to the east of the Bank of England, having as its base 
Bartholomew Lane, its north side Throgmorton Street, 
and its south side portions of Threadneedle Street and 
Old Broad Street. The completed buildings comprise 
two large halls, where the various markets are held, 
settlement rooms, reading room, committee rooms, 
peamepers rooms, and various other offices. It is 
intended ultimately to remove the partition between 
the two halls, when a vast business apartment, having 
an area of about 16,000 square feet, will be available 
for the use of members. The immensely valuable 


property of the Stock Exchange is now owned by about 
1050 proprietors, additions both to the proprietary 
and to the capital invested in the buildings having been 
from time to time effected during the past fifty years. 
The interests of the proprietors are attended to by nine 
of their number, who are termed managers, and by a 
secretary and staff of clerks. The income of the asso- 
ciation now amounts to about £130,000 [$631,800] per 
annum, andis derived from the annual subscriptions 
of members and their clerks, from entrance fees paid 
by new members, and from rents and investments. All 
members of the Stock Exchange are not proprietors, 
neither are all proprietors necessarily members. 
mission as a member is open to any person not en- 
gaged in another business. He must, however, be 
recommended by three members, who each guarantee 
to the committee of the house 
[$3645] in the event of a new member being declared 
a defaulter within two years of his election. A per- 
sonal guarantee of this description is aa oie the 
Pebjent being to exclude all persons of doubtful charac- 
ter. Elections are by ballot, and for one year only, all 
members being theoretically liable to exclusion at the 
expiry of that period. = + | t 
The stock exchange opens every morning at 11. 
»’clock and closes at 4, except on Saturday, on which 
the doors are shut at 2 0’clock. All members of 
use are either jobbers or brokers, the former term 


ayment of £750. 


pplied to those who are dealers in stocks. It , recogni 
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is contrary to the etiquette of the London Stock Ex- 
change for brokers to deal with brokers, and all trans- 
actions are accordingly effected between brokers (re- 
presenting their clients) and jobbers. | Brokers’ 
charges vary from one-sixteenth to as much as one- 
half per cent., and the jobbers’ ‘‘turn’’ or profit from 
one-eighth to two or three per cent., according to the 
character of the stock dealt in. The turn of the jobber 
amounts in the aggregate to an enormous tax upon the 
British public, and the question of the utility of this 
intermediary has been much discussed at various times. 


On buyers and sellers the tax operates in this way: 
| A wishés to buy and B wishes to sell £1000 [$4860] 


of Caledonian Railway stock, but, brokers being for- 
bidden to deal with brokers, recourse is had to the jobber 
©, who makes a price to the brokers of say 98 to 98+, 
that is to say, he offers to buy at 98 or to sell at 984; ° 
the buyer A accordingly pays 98} plus his broker’s 
commission, and the seller B receives 98 minus his 
brokers’ commission, the jobber C pocketing the dif- 
ference or “‘ turn’’ of } per cent. The argument in 
favor of the jobber is that he supplies at all times and 
in all circumstances a ready market, and it must be 
allowed that in ordinary times he is a very convenient 
functionary. But, as a matter of fact, in excited times 
the system often breaks down, as the jobbers fre- 
quently shut their books and refuse to deal at the very 
moment when their help is most needed. What are 
known as the ‘“‘markets’’ in the stock exchange are 
simply groups of jobbers distributed here and there on 
the floor of the house. Habit or convenience seems to 
have determined the particular spots occupied, which 
are known as the consol market, the English railway 
market, the foreign stock market, and so on. 

In active times the business transacted daily on the 
London stock exchange amounts to an enormous total. 
Yet no written contracts or notes pass between jobbers 
and brokers, verbal communications being alone in use. 
Notwithstanding this apparent looseness of practice 
where millions of property are bought and mold almost 
hourly, there is hardly a single instance of attempted re- 
pudiation on record. All transactions are entered into for 
the fortnightly settlements, the precise dates for which 
are always fixed a few weeks in advance by the com- 
mittee of the house. Each fortnightly settlement in- 
cludes three days: the first is the continuation or con- 
tango day, when all transactions of a merely speculative 
description are continued for another fortnight, the 
second the ticket day, when names are passed for actual 
purchases or sales, and the third the pay day, when 
all amounts or balances are paid or received. As the 
great bulk of business is purely speculative, the con- 
tango or continuation day is by far the busiest of the 
entire fortnight. The floor of the house is then 
crowded with an eager throng of from 2000 to 3000 
brokers, jobbers, and clerks, and during the greater 
part of the day little is done beyond arranging the | 
account, Continuation rates or contangos vary with ' 
the value of money and the state of the account. 
When money is dear, or speculative buying active, 
rates are high, but when speculative selling, has pre- 
ponderated, and the account has become what is called 
a ‘*bear’’ account, rates are light. An enormous 
amount of capital is engaged in stock exchange specu- 
lation in London. anks, financial companies, and 
private firms and individuals lend freely on stock ex- 
change securities, and thus encourage, if they do not 
initiate, most of the great speculative movements. Be- 
sides the great central institution in London, stock ex- 
changes exist in nearly all the large cities of the United 
Kingdom. ‘The principal are those of Glasgow, Liver- 
pool, and Manchester, which provide excellent markets 
for local stocks and shares. 


On the Continent the two chief centres for the transaction 
of stock exchange business are Paris and Berlin. In Paris 
the business can be traced’back for about five hundred 
years, but it was not until 1726 that the Bourse was legally 
zed, sixty agents de change for the transaction of busi- 
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ness being appointed in that year by the king. The Bourse 
now consists of two distinct bodies, known as the parquet 
and the coulisse. The parquet is composed of the sixty 
official brokers or agents de change appointed by the Govern- 
ment, who alone are admitted to the inner business ring of 
the Bourse. The covlisse are the outside dealers or brokers, 
but, unlike the same class in London, these comprise firms 
of solid standing, bankers, and arbitrage houses. Although 
a partial settlement occurs once a fortnight, the great bulk 
of the business on the Paris Bourse is settled for once a 
month, the arrangements connected therewith occupying 
no less than six days. Another peculiarity in the mode of 
conducting business in Paris is that sellers can be com- 
pelled to deliver stock atany time during the currency of 
the account. At Berlin the Bourse is not under Govern- 
ment control, and although a certain number of licenses are 
issued any one may act as a broker. The Bourse can be 
used by the public on payment of an annual subscription, 
and all debts incurred there are as obligatory in law as 
ordinary commercial debts. The settlement occupies three 
days, and occurs at the end of each month. 

Although stock exchange business in the United States 
has now attained enormous proportions, it is of compara- 
tively recent origin, The first organization of brokers in 
New York dates from about 1820. The mode of conducting 
business in Wall Street differs in some respects from both 
the English and the Continental procedure. Transactions 
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entered into on one day are settled on the following, and 
the full amounts involved, and not the mere differences, 
are paid and received. The jobber, who is of so much im- 
rtance under the English system, is unknown in New 
ork, as in all cases brokers deal direct with brokers. 
While stock exchange business in London is of immense 
variety, and comprises all descriptions of home and foreign 
Government bonds, railway stocks, and miscellaneous 
shares, in New York it is confined almost entirely to 
American railway bonds and shares. In these securities, 
however, the volume of business in active times is enor- 
mous, the vast railway system of the United States pro- 
viding an ample choice for the investor and a wide field for 
speculative manipulation. (W. P. H.) 


STOCKHOLM. 


STOCKHOLM, the capital of Sweden, is situated 
at the point where Lake Miilar mixes its waters with 
those of the Baltic, and at the meeting-place of two 
provinces, Upland and Sédermanland. The old cities 
of Sweden are regularly found in places where in early 
times the inhabitants of neighboring districts came 


Environs of Stockholm, 


‘together for purposes of exchange or sometimes of 
/worship, or where a river brought the interior of the 
country into closer connection with the coast. By the 
| passages that wind among the numerous isles off Stock- 
1olm ships at an early date came to the mouth of the 
lake, only to continue their voyage into its remoter 
/parts. The two provinces mentioned were densely 
peopled, and the cultivated regions extended to the 
/mouth of the lake, as is shown by groups of tumuli 
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still to be seen in the immediate neighborhood of the 
present city. Still Stockholm does not rank among 
the oldest cities of Sweden; the exceedingly eligible 
site had long been neglected owing to its exposure to 
the incursions of pirates." 


1 Before the rise of Stockholm,Bjérk6,Sigtuna, and Ups 
places of great Ainportance. Bjorké (“the isle of birc 
| eecign authors called Birea, was a kind of capital whi 
| lived occasionally at least; history speaks of its relat 
Dorestad in the Netherlands, and the extensive re 
the old city, as well asthe numerous sepulch 
show that the population must have been yo t. thous 
situated at a central point on the Milar Lake, it was destroyec 
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Stockholm was first founded by Birger Jarl, it is 
said, in the middle of the 13th century, at a time 
when pirate fleets were less common than they had been, 
and the Government was anxious to establish commer- 
cial relations with the towns which were now beginning 
to flourish on the southern coast of the Baltic. The 
city was originally founded as a fortress on an island 
at the mouth of Lake Milar; this island, which is not 
large, consists of a hill of gravel resting upon rocky 
ground, having its highest side towards the north, and 
sloping in the other directions. The castle was erected 
on the northeastern corner, and the city was surrounded 
with walls having fortified towers on the north and 
south. It came to be called Stockholm (‘‘ the isle of 


the log,’’ Lat. Holmia, Germ. Holm); the true ex- | 


planation of the name is not known. Soon the space 
which had been inclosed was found to be insiufhcient, 


and houses were built outside the walls, which thus | 
The castle, two towers | 


lost their defensive character, 
belonging to the older works, and some newer walls 
nearer the water became the sole fortificatioas. The 
citizens began also to build on the neighboring shores, 
though there, in the event of a siege, all houses had 
to be destroyed, so as not to give shelter to the enemy. 
A tendency to increased development has steadily 
showed itself throughout the Middle Ages and in 
modern times. On an islet in the stream, between 
the original Stockholm and the northern shore, was 
founded, in the 14th century, a hospital of the Holy 
Ghost, and a new tower was erected to defend the ap- 
proach to the city. On another islet closely adjoining 
the original Stockholm on the west, a Franciscan 
monastery was founded towards the end of the 13th 
century. 

The present city has an area of 12.6 square miles 
(.44 being water); its extreme length from north to 
sonth is about 3.8 miles and its circumference 14}. 
The different parts of the actual city are the following: 
(1) Staden is the old ‘‘ city’’; its ancient origin is ap- 
parent in the narrow and winding streets. The indi- 
vidual houses are not very old, owing to the ravages of 
frequent fires; still, some are to be seen with very narrow 
frontage and gables turned towards the street, as in 
North Germany. The old market, still called Stor- 
torget (‘‘ the great market’’), is now one of the smallest 
in Stockholm. The royal palace, dating from the 
Middle Ages, but enlarged and partly rebuilt at a later 

riod, was destroyed by fire in 1697, the body of 


Charles XI. being with difficulty rescued from the | 


flames. A new palace, after plans by Nicodemus 
Tessin, was not completed (owing to wars and the 
general distress) until 1754; it is a. 
structure on the summit of the hill, wi 
towards the east and four towards the west (two straig 

and two in a semicircle). The style of the building is 
noble and refined, the royal apartments rich in treas- 
ures of art. Inthe immediate vicinity of the palace 
is the church of St. Nicholas, the oldest in Stockholm, 
but in many parts changed from what it was; the 


chancel was demolished in the 16th century to give 


more room for the palace. Staden is the commercial 
centre of the city, containin 
of Sweden, and the custom-house, as well as the offices 


of many merchants. On the eastern side a very large 
quay, called the Skeppsbro (‘‘the bridge of ships’’), 


extends from the statue of Gustavus IIT. opposite the 
eee to where the traffic between Lake Miilar and the 
Baltic is carried on through a sluice or lock. The 


Epeppenro is the landing-place for steamers to the’ 


rn provinces of Sweden and foreign ports. On 
the other side of the palace is the Kanslihus, contain- 


pparently before the beginning of the 11th century, we do not 
exactly know when nor by whom ; and, once pmee ba it never 
recovered. Sigtuna, lying on the shore of a far-reaching northern 
arm of Lake Miilar, seo a royal residence and the seat of the first 
in Sweden, where English workmen were employed b 
Olaf at the beginning of the llth century, was, thou 
much more sheltered than Bjérk6, destroyed in the course of the 
century. 
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|ing the offices of most of the ministries; and a little 
| farther on is a market, named from the palace on its 
northern side, the Riddarhus, belonging to the Swedish 
nobility. The principal hall of the Riddarhus has its 
walls adorned with the armorial bearings of the noble 
families of Sweden. The representatives of these 
families meet here every third year for consultation as 
to their common interests. In front of the building 
stands the statue of Gustavus I. The town-hall stands 
in the same square. (2) /ddarholmen contains the 
lold Franciscan church, which, however, is not now 
| used for divine service. Since the time of Gustavus 
Adolphus it has been the burial-place of the royal 
| family; it also contains many trophies from the Euro- 
pean wars of Sweden. On one side of the church 
stand the houses of parliament ; on the other is the 
| statue of Birger Jarl, the founder of Stockholm. A 
Jarge part of the island is occupied by Government 
offices, including the record office. Along the shore 
most of the steamers for different parts of Lake Malar 
and farther on through the canal of Sédertelge, for the 
Baltic, have their landing-places. (3) Helgeandshol- 
men (‘the isle of the Holy Ghost’’) is at present 
occupied by the royal stables. ‘The Norrbro (** north 
bridge ’’), connecting the old town with the northern 
shore, passes the eastern extremity of the island. (4) 
Norrmalmen (‘‘ the northern suburb’’) begins at the 
Norrbro with the market of Gustavus Adolphus, where 
his statue stands between the theatre royal and the 
crown prince’s palace. Norrmalmen is one of the 
best built parts of the city, with broad straight streets ; 
it contains four parish churches and also the English 
church, the Roman Catholic church, and the Jewish 
| synagogue. In the southeastern corner is a large open 
space, ungstridgarden (‘‘the royal garden’’), with 
the statues of Charles XII. and Charles XIII. and a 
fountain, one of the principal playgrounds for children. 
Near it is another park, with the statue of Berzelius. 
Norrmalmen has several public buildings, such as the 
post-office, the principal railway station, the academy 
of art, the academy of sciences, the high technical 
school, and the school of metallurgy, the technical 
school, the observatory, ete. On the northern side of 
-Norrmalmen lies the principal cemetery. (5) Blasie- 
-holmen, united with een since the filling up 
‘of the canal which formerly separated them, contains 
the national museum, the academy of music, ete. (6) 
_ Skeppsholmen (‘‘the isle of ships’’) and (7) Castell- 
holmen both belong to the admiralty. (8) Aungshol- 
men (‘‘the isle of the king’’), to the west of Norrmal- 
men, contains a parish church, the mint, the high 
school of medicine, several hospitals, and many fac- 
tories. (9) Ludugardslandet takes its name from the 
farm yard (/adugard) of the royal castle, which for- 
merly occupied a great part of its area. It became a 
part of the city in the middle of the 17th century, but 
until recently played a very subordinate part, owing to 
want of water. Since the introduction of the new 
water-supply this part of Stockholm has grown won- 
derfully, and is now the finest part of the city, with 
more than 40,000 inhabitants. It has a fine park, . 
Humlegarden (‘*hop garden’’), with the royal library 
and the statue of Linnzeus. Most of the barracks of 
Stockholm, as well as the high military school, are 
situated in this quarter of the town. (10) Djurgarden 
(‘‘deer garden’’) is a royal park, with villas, restaur- 
auts, shipbuilding yards, ete. (11) Sédermalmen 
(‘‘the southern suburb’’) is separated from Staden by 
the sluice already mentioned. On an open space at 
the side of the channel stands the statue of Charles 
XIV. (Bernadotte). The larger part of this suburb, 
with its two parish churches, chapels, hospitals, ete., 
stands at a considerable elevation, and communication 
has been facilitated by the construction of two elevators. 
On the outskirts are factories, foundries, ete. 
| A glance at the map at once shows how important have 


been its water-facilities in forming the character of Stock- 
holm. From all sides the water permeates the different 
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parts of the city, separating them, yet at the same time 
helping to unite them. 
west between shores and islands sometimes open and culti- 


vated, sometimes rocky and covered with trees, the water | 


entices the inhabitants to make excursions and to reside 
for a part of the year in the country; in the summer the 
city is largely deserted. 
as extremely picturesque. 
also a beneficent influence upon the climate. In 1884 the 
mean temperature was 42.47° Fahr., the highest tempera- 
ture of the year being 72.4° Fahr. (2d and 5th July), the 
lowest —0.4° Fahr. (30th November). The year’s rainfall 


amounted to 18.3 inches, the number of rainy days being | 


129. The best time for visiting Stockholm is the latter 
half of June, when the evening and morning lights, re- 
flected from the water and seen through the young and 
luxuriant verdure, produce singularly beautiful and varied 
effects. 

In Sweden the cities formerly played a comparatively 
subordinate part. During the Swedish Middle Ages the 
prominent classes were the nobility, the clergy, and the 
peasantry. The anti-aristocratic revolution of the 14th 
and the 15th centuries had in Sweden its principal sup- 
porters among the peasants. But the importance of the 
cities has gradually increased, and recent times have wit- 


nessed an accelerated development, which is best exem-. 


plified by the history of ‘Stockholm. The number of 
inhabitants was, in 1800, 75,517; in 1825, 79,473; in 1850, 
93,070; in 1860, 112,391; in 1870, 136,016; in 1880, 168,775; 
in 1884, 205,123; and in December, 1885, 215,688. In 1884 
11,916 were qualified to take part in the election of members 
of the lower house of parliament. Along with the rapid 
increase of population went a correspondingly increased 
industrial activity and a considerable development in the 
means of communication. The number of mechanics in 
1884 was 11,064 (8716 of the wage-earning class), the cor- 
responding numbers for 1880 being 9664 and 7483. The 
number of factories in 1884 was 275, employing 9810 work- 
people (including 2638 women), and producing to the value 
of 32,355,555 Swedish crowns (£1,797,531 [$8,736,000.66]). 
The merchants in 1834 numbered 3828, with 6554 assistants. 
In the same year 37,561 vessels entered (21,460 steamers), 
while 37,699 (21,565 steamers) cleared. Of these 1688 en- 
tered from and 1159 cleared for foreign ports. In former 
times Stockholm had the command of all the foreign com- 
merce for the country round Lake Milar, and for the whole 
of northern Sweden; but more recently the northern cities 
have made themselves to a certain extent independent of 
the capital. 

For communication between the different parts of Stock- 
holm omnibuses and small rowing boats have now given 
place to small steamers; in 1884 sixty-three of these were 
in use in the city and its immediate vicinity. In 1880 tram- 
ways were constructed for Staden, Norrmalmen, Kungshol- 
men, and Ladugirdslandet. 

The city forms a separate administrative district under a 
governor (6fverstdthdllare). In ecclesiastical matters it 
belongs to the archbishopric of Upsala, and the archbishop 
has the right to preside in its consistory, of which the 
president generally is the pastor primarius, the rector of St. 
Nicholas. The members of this consistory are the rectors 
of the other seven territorial parishes and the rectors of 
the Finnish and German congregations. There is also a 
court consistory, presided over by the chief court preacher. 

Tt was not until modern times that Stockholm became the 
capital of Sweden. The medieval kings visited year by 
year different parts of the kingdom, where they lived for a 
shorter or longer time. When, from the development of 
state affairs, the need of a capital came to be felt, no city 
could compete with the claims of Stockholm. It is the 
usual residence of the king: in the summer he lives gen- 
erally in one of the palaces in the neighborhood ; some part 
of every year he passes in his Norwegian capital. The 
supreme court of justice has its seat in Stockholm, as well as 
the Svea Hofrdtt, the next highest tribunal for central and 
northern Sweden. It is also the seat of all the other central 
governmental boards. 

Stockholm is also the seat of seven academies. (1) The 
Swedish Academy, with eighteen members, founded in 1786, 
deals with the language and literature of Sweden, It is 
engaged upon a Swedish dictionary, and celebrates every 
year the memory of some renowned Swede. (2) The acad- 
emy of sciences, founded in 1739, with 100 ordinary mem- 
bers, distributed into nine classes, and 75 foreign members, 
has charge of the royal museum of natural history, the 
physical, astronomical, and meteorological institutes, and 
the botanical garden. (3) The academy of belles lettres, 
history, and antiquities, founded in 1753, reformed in 1786, 
now occupies itself only with history and antiquities; it 
has 14 honorary members, 20 ordinary members, 16 foreign 


Stretching far away to east and to | 


The site is universally recognized | 
The great water-surface has | 
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members and correspondents. The secretary of this acad- 
emy is, at the same time, as royal antiquary of Sweden and 
garde des médailles, director of the archeological, histori- 
cal, and numismatical state collections, and inspector of the 
antiquities of the kingdom. (4) The academy of agricul- 
ture, founded in 1811, with 24 honorary members, 136 ordi- 
nary and 75 foreign members, occupies itself with agricul- 
ture and fisheries. It has an experimental institution for 
agricultural chemistry, physiology of plants, gardening, 
and practical agriculture. (5) The academy of fine arts, 
founded in 1735, has charge of the official school of art. (6) 
The academy of music, founded in 1771, has the care of the 
state conservatory of music. (7) The academy of military 
sciences was founded in 1796, Each of these academies is 
a distinct body; most of them publish their transactions, 
and each has its own library. 

There are several private societies of a scientific character, 
such as the society for publication of historical documents, 
the historical society, the society of anthropology and geog- 
raphy, the society of national antiquities, the geological 
society, the society of natural sciences, the entomological 
society, ete. 

Stockholm has no state university, but there is a high 
school of medicine (Carolinska Institute), which has several 
professors of mathematies and natural science. The city 
has also a high technical school, a technical school, a high 
military school, and a military school (in the palace of Carl- 
berg, outside of the city), a veterinary school, a school of 
pharmacy, seven more or less complete secondary schools, 
and two seminaries for female teachers, besides private 
schools. The number of pupils in the secondary schools in 
1884 was 2294 and in the primary schools 14,351. 

The following are the principal public collections. (1) 
The royal historical museum (in the national museum) con- 
tains a remarkably rich series of the prehistoric antiquities 
of the country. Founded in the 17th century, it has made 
greatest progress since 1837. (2) The royal numismatical 
collection (in the national museum) contains about 90,000 
coins and medals. The series of Anglo-Saxon coins found 
in Sweden is very important. (3) the numismatical collec- 
tion of the Bank of Sweden (in the bank offices) contains 
very good series of Swedish coins and medals. (4) The 
royal collection of armor and royal dresses (in the royal 
palace) is very rich in specimens of the 17th and 18th cen- 
turies. (5) The royal museum of fine and industrial arts 
(in the national museum) contains sculptures, pictures, en- 
gravings, drawings, ete. The collection of Swedish art is, 
of course, very rich. Of foreign schools that of the Neth- 
erlands is best represented. The collection illustrating the 
development of industrial arts consists principally of gifts 
of Charles XV. and Count A. Bjelke. (6) The royal museum 
of natural history (in the palace of the academy of sciences), 
with very rich zoological, botanical, paleontological, and 
mineral series, is exceedingly rich in objects from the arctic 
regions. Other collections deserving mention are (7) the 
museum of the geological survey of Sweden; (8) the mu- 
seum of the school of medicine; (9) the northern museum, 
a private institution, a very rich collection representing the 
life of all social classes of the north; (10) the royal library, 
very rich in books and manuscripts; and (11) the royal- 
archives, 


See Elers, Stockholm, 4 vols., 1800-1801; Ferlin, Stockholms Stad ; 
Beriittelser phates Stockholms Kommunalforvaltning. (u. HI.) 


STOCKINGS. See Hostery. 

STOCKPORT, a market-town and municipal and 
parliamentary borough of England, in Cheshire and 
partly in Laneashire, is situated on an elevation above 
the Mersey at the junction of the Tame and Goyt, and 
of a number of railway lines, 46 miles east-northeast 
of Chester, 37 east of Liverpool, and 6 south-south- 
east of Manchester. Owing to the lie of the ground 
the streets are very irregular and uneven, and occa- 
sionally precipitous. while in the south they rise above 
the river in tiers. The Mersey is crossed by a number 
of bridges, including one of eleven arches o in 
1826 at a cost of £40,000 [$194,400]. None of the 
ecclesiastical buildings are of special interest, the prin- 
cipal being the church of St. Mary, erected in 1817 
at a cost of £30,000 [$145,800] on the site of one of 
the 15th century, of which the chancel and vestry re- 
main. The free grammar school was founded an 
endowed in 1487 by Sir Edward Shaa or Shaw, k 
The present building was erected in 1831 by t 
smiths’ Company, who further endowed it wit! 
[$1409.40] a year, and handed it over to the. 
tion. The Stockport Sunday school, erected in 


~ 


‘seat of San Joaquin county, California, at the head 
_ of the Stockton navigable channel which joins the San 


igs situated on the Tees, which is crossed by an iron 
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has accommodation for 4000 scholars. There is a free | 


public library, established in 1875. ‘The principal 


public buildings are the court-house, the market-house, | 


the union workhouse, the mechanics’ institute, the 
infirmary, the institution for the blind and deaf and 
dumb, and the fine new public baths. In St. Peter's 
Square there is a statue, unveiled 27th November, 
1886, of Richard Cobden, who was elected member for 
the borough in 1841 and 1847. Vernon Park, finely 
situated about a mile from the town, contains a free 
museum, built in 1858 at the expense of the members 
for the borough, and since enlarged by the corporation. 
The staple industries are the spinning and weaving of | 
cotton and felt-hat making. ‘here are also breweries, 

foundries, machine-works, and flour-mills. ‘The limits | 
of the municipal and parliamentary boroughs are co- 
extensive. The area is 2200 acres, with a population 
in 1871 of 53,014 and in 1881 of 59,553. 


Though not referred to in any of the Roman itineraries, 
and possessing neither Roman nor Saxon remains, Stockport 
is supposed to have been a Roman camp or outpost, which | 
occupied the hill on which the Normans afterwards built a 
baronial castle. It is not mentioned in Domesday. The 
castle was held in 1173 by Geoffrey de Costentyn against | 
Henry II., but whether in his own right or not is uncertain. 
In the beginning of the 13th century it was possessed by | 
the first Baron Ranulf de Dapifer, progenitor of the Des- | 
pensers, from whom it passed to Robert de Stockeport, who 
in the reign of Henry III. made the town a free bor- | 
ough, and in 1260 received for it from the earl of Chester | 
the grant of a market. The town was visited by the | 
plague in 1605-6. It was of some importance during the 
Civil War, and was taken by the Royalists under Prince 
Rupert in May, 1644. During the insurrection of 1745 
Prince Charles Edward rested at the town on the 28th No- | 
vember. The town was enfranchised in 1832, with the | 
right, which it still retains, of returning two members, and 
was incorporated under the Corporations Act in 1835, 


STOCKS, as a form of punishment, are now quite 
obsolete. They were originally established in England 
after the passing of the Statute of Laborers, 23 Edw. 
Ill. «. 1. That Act enjoined that stocks (ceppes) | 
should be made in every town between the passing of | 
the Act and Pentecost of that year (1350). By nu- 
merous other statutes, until comparatively modern 
times, the punishment of the Ghee was inflicted for 
offences of a less heinous kind, e.g., breaches of the 
Sunday Observance Acts of Charles TL. and Charles I. 
In the United States the stocks were formerly used as | 
a means of punishing slaves. 

STOCKTON, a city of the United States, county 


Joaquin river, and 48 miles south-southeast of Sacra- 
mento, by the western division of the Central Pacific 
Railroad. Itis the business centre of the San Joaquin 
valley, a great wheat market, and the seat of the State | 
lunatic asylum (founded in 1853). Artesian wells 80 
to 1000 feet deep provide the city with a perennial 
su ply of water. Two public libraries, several public 
schools, and a convent may be mentioned among its 
important institutions ; and it manufactures leather, 


| 27,738, and in 1881 it was 


agricultural implements, paper, flour, ete. The popu- 
lation was 10,066 in 1870 and 10,282 in 1880. Stock- 
ton was laid out in 1849, and was incorporated as a 
city in 1850. 

TOCKTON-ON-TEES, a market town and muni- 
cipal and parliamentary borough and seaport of Dur- 
ham, on the borders of the North Riding of York- 
shire, into which the parliamentary borough extends, 


idge (completed in 1887 at a cost over £80,000 
$388,800]. to supersede the stone bridge of 1769) lead- 


1g to South Stockton, and on the Stockton and Dar- 
ston and the Sunderland and West Hartlepool 
anches of the North-Eastern Railway, 20 miles 
south-southeast of Durham, and 4 miles west-south- 
stof Middlesborough. The principal street is about 


» in length. Of the ancient castle commanding | Assus, 
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the Tees, which was destroyed in 1652, the last re- 
mains were removed in 1865. Among the principal 
public buildings are the town-hall, with a clock-tower 
and spire, the borough hall (erected in 1852 at a 
cost of £32,000 [$155,520]; the freemasons’ hall, the 
temperance hall, the theatre, the exchange hall, the 
literary institute, the hospital, the dispensary, the free 
library, and the blue-coat school. Stockton is a sea- 
port of considerable importance. The management of 
the Tees, vested in 1808 in the Tees Navigation Com- 
pany, was in 1852 vested in the Tees Conservancy 


'Commissioners, incorporated by Act of Parliament, 


under whose auspices the river has been greatly im- 
proved. ‘Ihe trade of the port is chiefly with Holland 
and the ports of the Baltic, and there is a considerable 
coasting trade with the Tyne ports and with Hull and 
London. Its chief exports are iron manufactures, coal, 
coke, and agricultural produce, the average annual 
value for the five years 1880-84 being about £72,000 
[$349,920]. The principal imports are timber, iron, 
grain and provisions, the average annual value for the 
five years 1880-84 being about £240,000 [$1,166,400]. 
In 1885 the number of vessels that entered the port 
was 649, of 149,628 tons, the number that cleared 700, 
of 175,647 tons. The rapid increase of the town 
within the last quarter of acentury is largely owing to 
the development of the iron and and steel trade in the 
district. There are extensive steel works, blast- 
furnaces, iron and brass foundries, and rolling-mills, 
and iron-shipbuilding is also an important industry. 
There are also-sailcloth works, potteries, breweries, 
and brick and tile works. The population of the 
municipal borough (area 1189 acres) in 1871 was 
41,015. The population of 
the parliamentary borough (area 7157 acres) in the 
same years was 37,612 and 55,457. The parliamentary 
borough includes the suburb of South Stockton on the 
opposite side of the river, forming a separate urban 
sanitary district (area 1052 acres), with a opulation 
in 1871 of 6794 and in 1881 of 10,665. It has a tem- 
perance hall, a mechanics’ institute, and a national 
school, and its manufactures are similar to those of 
Stockton. 

The place is of great antiquity, and is supposed to have 
been occupied by the Romans. Before the Conquest the 
manor belonged to the see of Durham. It was probably 
first incorporated by Bishop Hugh de Pudsey, who in the 
reign of Richard I. occupied the castle. The castle, which 
was for a long time the residence of the bishops, stood on 
the north bank of the Tees. The town was destroyed by the 
Scots in 1322, but the castle seems to have escaped. During 
the Civil War it was garrisoned for the king, but was after- 
wards delivered up to the Parliamentary party, and in 1645 
was held by the Scots. The town suffered severely from 
inundations of the Tees in 1771, 1783, and 1822. Though 
Stockton was placed under the Municipal Act of 1835, it 
remained divided into two parts, the one called the 
“porough,” where the land was freehold, governed by the 
corporation and the other called the “town,” where the 
land was copyhold or leasehold, held under the vicar and 
vestrymen, and outside the corporate jurisdiction. To 
remedy this state of matters an “ Extension and Improve- 
ment Act” was passed in 1852. The town was enfranchised 
in 1867, and returns one member. : 


STOICS, a school of philosophers founded at the 
close of the 4th century B.c. by Zeno of Citium, and 
so called from the Stoa or prpied corridor (oroa 
roxian) on the north side of the market-place at — 
Athens, which, after its restoration by Cimon, the 
celebrated painter Polygnotus had adorned with 
frescos representing scenes from the Trojan War. 
But, though it arose on Hellenic soil, from lectures 
delivered in a public place at Athens, the school is 
scarcely to be considered a product of purely Greek 
intellect, but rather as the first fruits of that inter- 
action between West and Kast which followed the 
conquests of Alexander. Hardly a single Stoic of 
eminence was a citizen of any city in the heart of 
Greece, unless we make Aristo of Chios, Cleanthes of 
and Panetius of Rhodes exceptions. Such 
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lands as Cyprus, Cilicia, and Syria, such cities as!lous age. For a while his motto must have been 
Citium, Soli, Heraclea in Pontus, Sidon, Carthage, ‘‘ back to Socrates,’’ or at least ‘‘ back to Antis- 
Seleucia on the Tigris, Apamea by the Orontes, fur- | thenes.”” The Stoics always counted themselves 
nished the school with its scholars and presidents; amongst the Socratic schools, and canonized Antis- 
Tarsus, Rhodes, and Alexandria became famous as its thenes and Diogenes; while reverence for Socrates was 
university towns. As the first founder was of Phoe- the tie which united to them such an accomplished 
nician descent, so he drew most-of his adherents from writer upon lighter ethical topies as the versatile Per- 
the countries which were the séat of Hellenistic (as seeus, who, at the capital of Antigonus Gonatas, with 
distinct from Hellenic) civilization; nor did Stoicism | hardly anything of the professional philosopher about 
achieve its crowning triumph until it was brought to him, reminds us of Xenophon, or even Prodicus. 
Rome, where the grave earnestness of the national Zeno commenced, then, as a Cynic; and in the devel- 
character could appreciate its doctrine, and where for | oped system we can point to a kernel of Cynie doctrine 
two centuries or more it was the creed, if not the to which various philosophemes of other thinkers 
philosophy, of all the best of the Romans. Properly | (more especially Heraclitus and Aristotle, but also Dio- 
therefore it stands in marked antithesis to that fairest genes of Apollonia, the Pythagoreans, and the medi- 
growth of old Hellas, the Academy, which saw the | cal school of Hippocrates in a lesser degree) were 


Stoa rise and fall_—the one the typical school of’ 
Greece and Greek intellect, the other of the Hellenized 
Kast, and, under the early Roman empire, of the 
whole civilized world. The transcendent genius of its 
author, the vitality and romantie fortunes of his 
doctrine, claim our warmest sympathies for Platonism. 
But it should not be forgotten that for more than four 
centuries the tide ran all the other way. It was 
Stoicism, not Platonism, that filled men’s imaginations, 
and exerted the wider and more active influence upon 
the ancient world at some of the busiest and most 
important times in all history. And this was chiefly, 
because before all things it was a practical philosophy, 
a rallying point for strong and noble spirits contending 
against odds. Nevertheless, in some departments of 
theory, too, and notably in ethics and jurisprudence, 
Stoicism has dominated the thought of after ages to 
a degree not easy to exaggerate. 

The history of the Stoic school may conveniently be 
divided in the usual threefold manner: the old Stoa, 
the middle or transition period (Diogenes of Seleucia, 
Boethus of Sidon, Panzetius, Posidonius), and the 
later Stoicism of Roman times. By the old Stoa is. 
meant the period (¢. 304-205 B.c.) down to the death 
of Chrysippus, the second founder; then was laid the 
foundation of theory, to which hardly anything of 
importance was afterwards added. Confined almost 
to Athens, the school made its way slowly among many 
rivals. Aristo of Chios and Herillus of Carthage, 
Zeno's heterodox pupils, Perszeus, his favorite dis- 
ciple and housemate, the poet Aratus, and Spheerus, 
the adviser of the Spartan king Cleomenes, are note- 
worthy minor names; but the chief interest centres 
about Zeno, Cleanthes, Chrysippus, who in succession 
built up the wondrous system. What originality it had 
—at first sight it would seem not much—belongs to 
these thinkers ; but the loss of all their works except 
the hymn of Cleanthes, and the inconsistencies in such 
scraps of information as can be gleaned from unintelli- 

ent witnesses, for the most part of many centuries 

ater, have rendered it a peculiarly difficult task to dis- 

tinguish with certainty tke work of each of the three. 

The common standpoint, the relation to contemporary 

or earlier systems, with all that goes to make up the 
character and spirit of Stoicism, can, fortunately, be 
more certainly established, and may with reason be 
attributed to the founder. Zeno’s residence at Athens 
fell at a time when the great movement which Socrates 
originated had spent itself in the second 
generation of his spiritual descendants. 

Neither Theophrastus at the Lyceum, nor Xenocrates 
and Polemo at the Academy, nor Stilpo, who was) 
drawing crowds to hear him at Megara, could be said 
to have inherited much of the great reformer’s intel-. 
lectual vigor, to say nothing of his moral earnestness. 
Zeno visited all the schools in turn, but seems to have | 
attached himself definitely to the Cynics ; as a Cynic 

he composed at least one of his more important works, 
‘the much admired Republic,’ which we know to 
have been later on a stumbling-block to the school. 
In the Cynic school he found the practical spirit which 
he divined to be the great need of that stirring troub- 


| 


| 


Zeno. 


| 


| 


‘tension or effort. 


_eratie strength. 


added. Thus, quite apart from the general similarity 
of their ethical doctrine, the Cynics were materialists; 
they were also nominalists, and combated the Platonic 
ideas ; in their theory of knowlege they made use of 
‘“yeason’’ (Adyor), which was also one of their leading 
ethical conceptions. In all these particulars Zeno fol- 
lowed them, and the last is the more important, be- 
cause Chrysippus having adopted a new criterion of 
truth,—a clear and distinct perception of sense,—it is 
only from casual notices we tate that the elder Stoics 
had approximated to Cynicism in making right reason 
the standard. At the same time, it is certain that the 
main outlines of the characteristic physical doctrine, 
which is after all the foundation of their ethics and 
logic, were the work of Zeno. The Logos. which had 
been an ethical or pyschological principle to the 
Cynies, received at his hands an extension throughout 
the natural world, in which Heraclitean influence is 
unmistakable. Reading the Ephesian doctrine with 
the eyes of a Cynic, and the Cynie ethics in the light 
of Heracliteanism, he came to formulate his distinctive 
theory of the universe far in the advance of either. 
In taking this immense stride and identifying the 
jynic ‘*reason,’’ which is a law for man, with the 
‘“yeason’’ which is the law of the universe, Zeno has 
been compared tvith Plato;who similarly extended to the 
Socratic ** general notion’’ from the region of morals, 
—of justice, temperance, virtue,—to embrace all ob- 
jects of all thought, the verity of all things that are. 
If the recognition of physics and logie as two studies 
co-ordinate with ethics is sufficient to differentiate the 
mature Zeno from the Cynic author of the Republic, 
no less than from his own hetorodox disciple Aristo, 
the elaboration on all sides of Stoie natural 
philosophy belongs to Cleanthes, who cer- 
tainly was not the merely docile and receptive intelli- 
gence be is sometimes represented as being. He car- 
ried on and completed the assimilation of Heraclitean 
doctrine ; but his own contributions were more distine- 
tive and original than those of any other Stoic. Zeno’s. 
seeming dualism of God (or force) and formless matter 
he was able to transform into the lofty pantheism 
which breathes in .every line of the famous hymn to: 
Zeus. Heraclitus had indeed declared all to be in flux, 
but we ask in vain what is the cause for the unceasing 
process of his ever-living fire. It was left for 
Cleanthes to discover this motive cause in a conception 
familiar to Zeno, as to the Cynies before him, but re- 
stricted to the region of ethics.—the conception of 

The soul of the sage, thought the 
Cynics, should be strained and braced for judgment — 
and action ; his first need is firmness (ebrov/a) and So-- 
But the mind is a corporeal thing. 

Then followed the flash of genius: this varying ten- 

sion of the one substance everywhere present, yoy 
physical fact, accounts for the diverse destinies of all 
innumerable particular things ; it is the veritable eaus 


Cleanthes. 


of the flux and process of the universe. Herein lies 
the key to the entire system of the Stoies, as Cle. 


anthes’s epoch-making discovery continual 
fresh applications to physics, ethies, and episte 


Other of his innovations, the outcome of 
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materialism, found less favor with his successor, who 
declined to follow him in identifying the primary sub- 


stance with fire, or in tracing all vitality to its ultimate | 


source in the sun, the “ruling power’’ of the world, 
—a curious anticipation of scientific truth. Yet under 
this poetical Heraclitean mystic the school was far 
from flourishing. ‘The eminent teachers of the time 
are said to have been Aristo, Zeno’s heterodox pupil, 


and Arecesilas, who in Plato’s name brought Megarian | 


subtleties and Pyrrhonian agnosticism to bear upon 
the intruding doevrine ; and after a vigorous upgrowth 
it seemed not unlikely to die out. From all danger 
of such a fate it was rescued by its third great teacher, 
Chrysippus ; “but for Chrysippus there had been no 
Porch.’’ Zeno had caught the practical spirit of his 
age,—the desire for a popular philosophy to meet in- 
dividual needs. But there was another tendency in 
post-Aristotelian thought,—to lean upon authority and 
substitute learning for independent research,—which 
grew stronger just in proportion as the fresh interest 
in the problems of the universe and the zeal for dis- 
covery declined,—a shadow, we may call it, of the 
coming penapacticia thrown a thousand years in ad- 
' vance. The representative of this tendency 
Sereee. Chrysippus addressed himself to the pa 
genial task of assimilating, developing, systematizing 
the doctrines bequeathed to him, and, above all, secur- 
ing them in their stereotyped and final form, not 
simply from the assaults of the past, but, as after a 
long and successful career of controversy and polemical 
authorship he fondly hoped, from all possible attack in 
the future. To his personal characteristics can be traced 
the hair-splitting and formal pedantry which ever 
afterwards marked the activity of the school, the dry 
repellent technical procedure of the Dialecticians par 
excellence, as they were called. He created their for- 
mal logic and contributed much that was of value to 
their psychology and epistemology; but in the main 
his work was to new-label and new-arrange in every 
department, and to lavish most care and attention on 
the least important parts,—the logical terminology 
and the refutation of fallacies, or as his opponents de- 
clared, the excogitation of fallacies which even he could 
not refute. In his Republic Zeno had gone so far as to 
declare the routine education of the day (e.g., mathe- 
matics, grammar, ete.) to be of no use. Such Cynic 
erudity Chrysippus rightly judged to be out of keep- 
ing with the requirements of a great dogmatic school, 
and he labored on all sides after thoroughness, erudi- 
tion, and scientific completeness. In short, Chrysip- 
us made the Stoic system what it was, and as he left 
it we proceed to describe it. 
And first we will inquire, What is philosophy? No 
idle gratification of curiosity, as Aristotle 
et a fabled of his life intellectual (which would 
pel be but a disguise for refined pleasure), no 
theory divorced from practice, no pursuit 
of science for its own sake, but knowledge so far forth 
as it can be realized in virtuous action, the learning of 
virtue by exercise and effort and training. So abso- 
lutely is the “rare and priceless wisdom” for which 
we strive identical with virtue itself that the three 
main divisions of philosophy current at the time and. 
ted by Zeno,—logic, physics, and ethics,—are_ 
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| or psychology, the latter forming the direct introdue- 
| tion to ethics. 
The Stoic system is in brief—(a) materialism, (b) 
'dynamic materialism, lastly (c) monism or 
pantheism. (a) The first of these char- 
acters is described by anticipation in Plato’s 
Sophist (246 C sq.), where, arguing with those ‘‘ who 
drag everything down to the corporeal’? (céua), the 
Eleatic stranger would fain prove to them the exist- 
ence of something incorporeal, as follows: ‘They 
admit the existence of an animate body. Is soul then 
something existent (odcia)? Yes. And the qualities 
of soul, as justice and wisdom—are they visits and 
tangible ? No. Do they then exist? They are in a 
dilemma.’’ Now, however effective against Plato’s 
contemporary Cynics or Atomists, the reasoning is 
| thrown away upon the Stoics, who take boldly the one 
horn of this dilemma. ‘That qualities of bodies (and 
therefore of the corporeal soul) exist they do not deny; 
but they assert most uncompromisingly that they are 
one and all (wisdom, justice, etc.) corporeal. And 
they strengthen their position by taking Plato’s own 
definition (247 D), namely, ‘‘ being is that 
which has the power to act or be acted 
upon,’’ and turning it against him. For 
this is only true of Body; action, except by contact, 
is inconceivable; and they reduce every form of causa- 
tion to the efficient cause, which implies the communi- 
cation of motion from one body to another. Again 
and again, therefore, only Body exists. The most real 
realities to Plato and Aristotle had been thought and 
the objects of thought, vode and voy7é, whether ab- 
stracted from sensibles or inherent in ‘‘ matter,’’ as 
the incognizable basis of all concrete existence. But 
this was too great an effort to last long. Such spirit- 
ualistic theories were nowhere really maintained after 
Aristotle and outside the circle of his immediate fol- 
lowers. The reaction came and left nothing of it all; 
for five centuries the dominant tone of the older and 
the newer schools alike was frankly materialistic. 
“Tf,” says Aristotle, ‘‘ there is no other substance but 
the organie substances of nature, physics will be the 
highest of the sciences,’ a conclusion which passed 
for axiomatic until the rise of Neoplatonism. The 
analogues therefore of metaphysical problems must be- 
sought in physics; particularly that problem of the 
causes of things for which the Platonic idea and the 
Peripatetic ‘constitutive form ’’ had been 
in turn received solutions. (6) But the 
doctrine that all existence is confined within 
the limits of the sensible universe,—that there is no 
being save corporeal being or body,—does not suffice 
to characterize the Stoic system; it is no less a doe- 
trine of the Epicureans. It is the idea of tension as 
the essential attribute of body, in contradistinction to 
assive inert matter, which is distinctively Stoic. The 
Jpicureans leave unexplained the primary constitution 
and first movements of their atoms or elemental solids; 


Physics. 


Material- 
ism. 


Tension. 


defined as the most generic or comprehensive virtues. | 


According] 
himeelf had 
of philoso 


ver- 


y the all-important vital element ; but the- 
ations of the whole system are best discerned in 
ence of nature, which deals pre-eminently with | 
ocosm and the microcosm, the universe and 
including natural theology and an anthropology 


if 


acteriz1 


as truly 


corporeal as the matter upon which it acts. Thus we 


are led to regard the active principle ‘‘ force ’’ as every- 


where co-extensive with ‘‘ matter,”’ as pervading and 
ermeating it. and together with it oceupying and fill- 


ng space. This is that famous doctrine of universal 
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permeation (xpaoze di d20v), by which the axiom that | 
two bodies cannot occupy the same space is practically | 
denied. Thus that harmony of separate doctrines which 
contributes to the impressive simplicity of the Stoic) 
physics is only attained at the cost of offending healthy 
common sense, for Body itself is robbed of a char- 
acteristic attribute. A thing is no longer, as Plato 
once thought, hot or hard or bright by partaking in 
abstract heat or hardness or brightness, but by con- | 
taining within its own substance the material of these | 
qualities, conceived as air-currents in various degrees | 
of tension. We hear, too, of corporeal days and years, 
corporeal virtues, and actions (like walking) which are | 
bodies (céuara). Obviously, again, the Stoic quality | 
corresponds to Aristotle's essential form; in both | 
systems the active principle, ‘“‘the cause of all that 
matter becomes,’’ is that which accounts for the exist- 
ence of a given conerete thing (Aédyo¢ rie oboiac). Only 
here, instead of assuming something immaterial (and | 
therefore unverifiable), we fall back upon a current of 
air or gas (xvevua); the essential reason of the thing is 
itself material, standing to it in the relation of a 
gaseous to a selid body. Here, too, the reason of 
things—that which accounts for them—is no longer 
some external end to which they are tending; it is | 
something acting within them, ‘‘a spirit deeply inter- 
fused,’’ germinating and developing as from a seed in | 
the heart of each separate thing that exists (Adéyo¢ 
orepuarixoc), By its prom ting the thing grows, de- 
velops, and decays, while this *‘ germinal reason,”’ the 
element of quality in the thing, remains constant 
through all its changes. (c) What then, 
we ask, is the relation between the active 
and the passive principles? Is there, or is 
there not, an essential distinction between substance 
or matter and pervading force or cause or quality? 
Here the Stoa shows signs of a development of doc- 
trine. Zeno began, perhaps, by adopting the formulas 
of the Peripatetics, though no doubt with a conscious 
difference, postulating that form was always attached 
to matter, no less than matter, as known to us, is 
everywhere shaped or informed. Whether he ever, 
overcame the dualism which the sources, such as they 
are, unanimously ascribe to him is not clearly ascer- 
tained. It seems probable that he did not. But we 
can answer authoritatively that to Cleanthes and 
Chrysippus, if not to Zeno, there was no real differ- 

ence between matter and its cause, which is 


Matter 
and force. 


Monism _—always’a corporeal current, and therefore 
matter, although the finest and subtlest 
matter. In fact they have reached the final result of 


unveiled hylozoism, from which the distinction of the 
active and passive principles is discerned to be a merely 
formal concession to Aristotle, a legacy from his dual- 
istic doctrine. His technical term Form (cidoc) they 
never use, but always Reason or God. This was not 
the first time that approaches had been made to such 
a doctrine, and Diogenes of Apollonia in particular was 
led to oppose Anaxagoras, who distinguished Nous or 
Thought from every other agent within the cosmos 
which is its work, by postulating as his first principle 
something which should be at once physical substratum 
and thinking being. But until dualism had been 
thought out, as in the Peripatetic school, it was im- 
possible that monism (or at any rate materialistic 
monism) should be definitely and consciously main- 
tained. One thing is certain: the Stoies provided no 
loophole of escape by entrenching upon the “ purely 
material’ nature of matter; they laid down with rigid 
accuracy its two chief properties, —extension in three | 
dimensions, and resistance, both being traced back to 
force. There were, it is true, certain inconsistent con- 
ceptions, creations of thought to which nothing real 
and external corresponded, namely, time, space, void, 
and the idea expressed in language (Aexrév). But. this 
inconsistency was covered by another: though each of 
these might be said to be something, they could not 
be said to exist. 


] 
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The distinction of force and matter is then something 
transitory and relative. Its history will serve , . 
as a sketch of the cosmogony of the Stoies, for SnRengens. 
they too, like earlier philosophers, have their “ fairy tale of 
science.” Before there was heaven or earth, there was 
primitive substance or Pneuma, the everlasting presupposi- 
tion of particular things. This is the totality of all exist- 
ence; out of it the whole visible universe proceeds, here- 
after to be again resolved into it. Not the less is it 
the creative force, or deity, which develops and shapes this 


| universal order or cosmos. To the question, What is God ? 


Stoicism rejoins, What is God not? In this original state 
of Pneuma God and the world are absolutely identical. But 


| even then tension, the essential attribute of matter, is at 


work. Though the force working everywhere is one, there 
are diversities of its operation, corresponding to yarious 
degrees of tension. In this primitive Pneuma there must 
reside the utmost tension and heat; for it is a fact of obser- 
vation that most bodies expand when heated, whence we 
infer that there is a pressure in heat, an expansive and dis- 
persive tendency. The Pneuma cannot long withstand this 
intense pressure. Motion backwards and forwards once 
set up goes to cool the glowing mass of fiery vapor and to 
weaken the tension. Hereupon follows the first differentia- 
tion of primitive substance,—the separation of force from 
matter the emanation of the world from God. The germi- 
nal world-making powers (o7eppartxoi \dyor), which, in vir- 
tue of its tension, slumbered in Pneuma, now proceed upon 
their creative task. The primitive substance, be it remem- 
bered, is not Heraclitus’s tire (though Cleanthes also called 
it flame of fire, ¢Aéz) any more than it is the air or “ breath ” 
of Anaximenes or Diogenes of Apollonia. Chrysippus de- 
termined it, following Zeno, to be fiery breath or ether, a 
spiritualized sublimed intermediate element. The cycle of 
its transformations and successive condensations constitutes 
the life of the universe, the mode of existence proper to 


| finite and particular being. For the universe and all its 


parts are only different embodiments and stages in that 
metamorphosis of primitive being which Heraclitus had 
ealled a progress up and down (4é05 dvw xdrw), Out of it is 
separated, first, elemental fire, the fire which we know, 
which burns and destroys; and this, again, condenses into 
air or aerial vapor; a further step in the downward path 
derives water and earth from the solidification of air. At 
every stage the degree of tension requisite for existence is 
slackened, and the resulting element approaches more and 
more to “inert” matter. But, just as one element does not 
wholly pass over into another (e.g., only a part of air is 
transmuted into water or earth), so the Pneuma itself does 
not wholly pass over into the elements. The residue that 
remains in original purity with its tension yet undiminished 
is the ether in the highest sphere of the visible heavens, 
encircling the world of which it is lord and head. From 
the elements the one substance is transformed into the 
multitude of individual things in the orderly universe, 
which again is itself aliving thing or being, and the Pneuma 
pervading it, and conditioning life and growth everywhere, 
is its soul. But this process of differentiation is not eternal ; 
it continues only until the times of the restoration of all 
things. For the world which has grown up will in turn 
decay. The tension which has been relaxed will again be 
tightened ; there will be a gradual resolution of things into 
elements, and of elements into the primary substance, to 
be consummated in a general conflagration when once more 
the world will be absorbed in God. Then in due order a 
new cycle of development begins, reproducing the last in 
every minutest detail, and so on for ever, : 
The doctrine of Pneuma, vital breath or “spirit,” arose in 
the medical schools. The simplest reflection Surin, 
among savages and half-civilized men connects * 
vitality with the air inhaled in respiration; the disciples 
of Hippocrates, without much modifying this primitive 
belief, explained the maintenance of vital warmth to be the 
function of the breath within the organism. In the time 
of Alexander the Great Praxagoras discovered the distine- 
tion between the arteries and the veins. Now in the corpse 
the former are empty; hence in the light of these precon- 
ceptions they were declared to be vessels for conveying 
Pneuma to the different parts of the body. A generation 
afterwards Erasistratus made this the basis of a new theory 
of diseases and their treatment. Vital spirit, inhaled from 
the outside air, rushes through the arteries till it reaches 
the various centres, especially the brain and the heart, and 
there causes thought and organic movement. But anDg 
before this the peculiar character of air had been recog ized 
as something intermediate to the corporeal and the 
poreal: when Diogenes of Apollonia revived the ¢ 
hylozoism in opposition to the dualism of A F: 
made this, the typical example of matter in the gu 
state, his one element. In Stoicism, for the monm 
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two conceptions are united, soon, however, to diverge,—the | need hardly be noted. From the astronomers the Stoies 
medical conception to receive its final development under | borrowed their picture of the universe,—a plenwn in the 
Galen, while the philosophical conception, passing over to form of a series of layers or concentric rings, first the ele- 


Philo and others, was shaped and modified at Alexandria | 


under the influence of Judaism, whence it played a great 
part in the developments of Jewish and Christian theology. 

The influence upon Stoicism of Heraclitus has been dif- 
ferently conceived. Siebeck would reduce it 
within very small dimensions, but this is not 
borne out by the concise history found at Her- | 
culaneum (Index Here., ed. Comparetti, col. 4 sq.). They | 
substituted primitive Pneuma for his primitive fire, but so | 
far as they are hylozoists at all they stand upon the same | 
ground with him. Moreover, the commentaries of Clean- | 
thes, Aristo, and Sphrus on Heraclitean writings (Diog. | 
L., Vii. 174, ix. 5, 15) point to common study of these writ- | 
ings under Zeno. Others again (e.g., Lassalle) represent the | 
Stoics as merely diluting and distorting Heracliteanism. 
But this is altogether wrong, and the proofs offered, when 
rightly sifted, are often seen to rest upon the distortion of 
Heraclitean doctrine in the reports of later writers,to assim- 
ilate it to the better known but essentially distinet inno- 
vations of the Stoies. In Heraclitus the constant flux is a 
metaphysical notion replaced by the interchange of material 
elements which Chrysippus stated as a simple proposition 
of physics. Heraclitus offers no analogy to the doctrine of 
four (not three) elements as different grades of tension; to 
the conception of fire and air as the “form,” in Aristotelian 
terminology, of particulars; nor to the function of organ- 
izing fire which works by methodic plan to produce and 
preserve the world (zip rexvexdy 6d) Badisov éxi yéverw Kécpo»), 
Nor, again, is there any analogy to the peculiar Stoie doc- 
trine of universal intermingling (xpd 6 6\ov), The two 
active elements interpenetrate the two lower or more re- 
laxed, winding through all parts of matter and so pervad- 
ing the greater masses that there is no mechanical mixture, 
nor yet a chemical combination, since both “force” and 
“matter” retain their relative characters as before. Even 
the distinction between “ force” and “ matter ’’-—so alien to 
the spirit of Heraclitus—is seen to be a necessary conse- 
quence. Once assume that every character and property 
of a particular thing is determined solely by the tension in 
it of a current of Pneuma, and (since that which causes 
currents in the thing cannot be absolutely the same with 
the thing itself) Pneuma, though present in all things, 
must be asserted to vary indefinitely in quantity and inten- 
sity. So condensed and coarsened is the indwelling air-cur- 
rent of inorganic bodies that no trace of elasticity ot life 
remains; it cannot even afford them the power of motion; 


Contrast to 
Heraclitus. 


allitean do is to hold them together (cvvexrixi dévapis), and, 

in technical language, Pneuma is present in stone or metal 
as a retaining principle (£fs hold), explaining the attri- 
- butes of continuity and numerical identity (cvvexi xai 


jwouéva) which even these natural substances possess. In 
plants again and all the vegetable kingdom it is manifest as 
something far purer and possessing greater tension, called 
a “nature,” or principle of growth (¢tes). Further, a dis- 
tinction was drawn between irrational animals, or the brute 
creation, and the rational, i.e., gods and men, leaving room 
for a divergence, or rather development, of Stoic opinion. 
The older authorities conceded a vital principle, but denied 
a soul, to the brutes; animals, they say, are Soa but not 
fuboxa. Later on much evidence goes to show that (by a 
divergence from the orthodox standard perhaps due to 
Platonic influence) it was a Stoic tenet to concede a soul, 
though not a rational soul, throughout the animal kingdom. 
To this higher manifestation of Pneuma can be traced back 
the “esprits animaux” of Descartes and Leibnitz, which 
continue to play so great a part even in Locke. The uni- 
1 presence of Pneuma was confirmed by observation. 
certain warmth, akin to the vital heat of organic being, 
seems to be found in inorganic nature: vapors from the 
earth, hot springs, sparks from the flint, were claimed as 
the last remnant of Pneuma not yet utterly slackened and 
They appealed also to the velocity and dilatation of 
‘orm bodies, to whirlwinds and inflated balloons. The 
s is quick and powerful, and sharper than: any two- 
d sword, piercing even to the dividing asunder of the 
nts and marrow. ‘Tension itself Cleanthes defined as a 
flash (rAxyh x»pds). Take the fundamental properties of 
—extension and resistance. The former results from 
2; but distances, or dimensions, are straight lines, 
es of greatest tension (els dxpoy reranévn), Tension 
dilatation, or increase in distance. Resistance, 
explained by cohesion, which implies binding 


» directions, backwards and forwards, at once a con- 
tion, which produces cohesion and substance, and a 
1, the cause of extension and qualities. How near 
to the scientific truth of attraction and repulsion 
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_ Again, the primary substance has rectilinear motion |: 


ments, then the planetary and stellar spheres, massed round 


| the earth as centre,—a picture which dominated the imagi- 


nation of men from the days of Eudoxus down to those of 
Dante or even Copernicus. As to the physical constitution 
of bodies, they were content to reproduce the Peripatetic 
doctrine with slight modifications in detail, of hardly any 
importance when compared with the change of spirit in the 
doctrine taught. But they rarely prosecuted researches in 
physics or astronomy, and the newly created sciences of 
biology and comparative anatomy received no adequate 
recognition from them. 


If, however, in the science of nature the Stoics can 
lay claim to no striking originality, the case 
is different when we come to the science of Psychology. 
man. In the rational creatures—man and 
the gods—Pneuma is manifested in a high degree of 
purity and intensity as an emanation from the world- 
soul, itself an emanation from the primary substance 
of purest ether,—a spark of the celestial fire, or, more 
accurately, fiery breath, which is a mean between fire 
and air, characterized by vital warmth more than by 
dryness. The physical basis of Stoic psychology de- 
serves the closest attention. On the one hand, soul is 
corporeal, else it would have no real existence, would 
be incapable of extension in three dimensions (and 
therefore of equable diffusion all over the body), in- 
capable of holding the body together, as the Stoies 
contended that it does, herein presenting a sharp con- 
trast to the Epicurean tenet that it is the body which 
confines and shelters the light vagrant atoms of soul. 
On the other hand, this corporeal thing is veritably 
and identically reason, mind, and ruling principle 
(Adyoc, vove, #yewovixov) ; in virture of its divine origin 
Cleanthes can say to Zeus, ‘‘We too are thy off- 
spring,’’ and a Seneca can calmly insist that, if man 
and God are not on perfect equality, the superiority 
rests rather on our side. What God is for the world 
that the soul is for man. The Cosmos must be con- 
ceived as a single whole, its variety being referred to 
varying stages of condensation in Pneuma. So, too, 
the human soul must possess absolute simplicity, its 
varying functions being conditioned by the degrees or 
species of its tension. It follows that of ‘‘ parts’”’ of 
the soul, as previous thinkers imagined, there can be 
no question ; all that can consistently be maintained is 
that from the centre of the body—the heart—seven 
distinet air-currents are discharged to various organs, 
which are so many modes of the one soul’s activity.! 
The ethical consequences of this position will be seen 
ata later stage. With this psychology is 
intimately connected the Stoie theory of 
knowledge. From the unity of soul it fol- 
lows that all psychical processes,—sensation, assent, 
impulse,— proceed from reason, the ruling part; that 
is to say, there is no strife or division ; the one rational 
soul alone has sensations, assents to judgments, is 
impelled towards objects of desire just as much as it 
thinks or reasons, Not that all these powers at once 
reach full maturity. The soul at first is void of con- 
tent ; in the embryo it has not developed beyond the 
nutritive principle of a plant (¢iorc); at birth the. 
“ruling part.’ is a blank tablet, although ready pre- 
pared to receive ene, This excludes all possibility 
of innate ideas or any faculty akin to intuitive reason. 
The source of all our knowledge is experience and dis- 
cursive thought, which manipulates the materials of 
sense. Our ideas are copied from stored-up sensa- 
tions. No other theory was possible upon the founda- 
tion of the Stoic physics. 

Note the parallel between the macrocosm and the micro- 
cosm. The soul of the world fills and penetrates it; in like 


Theory of 
knowledge. 


1 These derivative powers include the five senses, speech, and 
the reproductive faculty, and they bear to the soul the relation 
of qualities to a substance. The ingenious essay of Mr. R. D. 


Archer Hind on the Platonic psycho) (Jour, of Phil., vol. xX. p. 
120) aims at establishing a el tintfication 5, Re spiritualistle 
side ; comp. Rep., x. 612 A. 
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manner, the human soul prevades and breathes through all | with right reason, and (Diog. Laer., vii. 54) from that the 


the body, informing and guiding it, stamping the man with 
his essential character of rational. There is in both alike 
a ruling part, though this is situate in the human heart 
the centre,—not in the brain, as the analogy of the celestial 
ether would suggest. Finally, the same cause, a relaxation 
of tension, accounts for sleep, decay, and death of man and 
for the dissolution of the world; after death the disem- 
bodied soul can only maintain its separate existence, even 
for a limited time, by mounting to that region of the uni- 
verse which is akin to its nature. It was a moot point 
whether all souls so survive, as Cleauthes thought, or the 
souls of the wise and good alone, which was the opinion of 


: 


| 


at | rion of what we know,—practical knowledge being under- 


Chrysippus; in any case, sooner or later individual souls | 


are merged in the soul of the universe, from which they 
proceeded. The relation of the soul of the universe to God 
is quite clear; it is an inherent property, a mode of His 
activity, an effluence or emanation from the fiery ether 
which surrounds the universe, penetrating and permeating 
it. A Stoic might consistently maintain that World-Soul, 
Providence, Destiny, and Germinal Reason are not mere 
synomyms, for they express different aspects of God, differ- 
ent relations of God to things. We find ourselves on the 
verge of a system of abstractions, or “ attributes turned into 
entities,” as barren as any excogitated in medieval times. 
In a certain sense, Scholasticism began with Chrysippus. 
To postulate different substances as underlying the differ- 


ent forces of nature would have been to surrender the’ 


fundamental thought of the system. What really is—the 
Pneuma—neither increases nor diminishes; but its modes 
of working, its different currents, can be conveniently dis- 
tinguished and enumerated as evidénce of so many distinct 
attributes. 
One inevitable consequence of materialism is that subject 
and object can no longer be regarded as one in 
Perception. the act of perception, as Plato and Aristotle 
tended to assume, however imperfectly the 
assumption was carried out. The presumption of some 
merely external connection, as between any other two cor- 
poreal things, is alone admissible, and some form of the 
representative hypothesis is most easily called in to account 
for perception. The Stoics explained it as a transmission 
of the perceived quality of the object, by means of the sense 
organ, into the percipient’s mind, the quality transmitted 
appearing as a disturbance or impression upon the corporeal 
surface of that “thinking thing,” the soul. Sight is taken 
as the typical sense. A conical pencil of rays diverges from 
the pupil of the eye, so that its base covers the object seen. 
In sensation a presentation is conveyed, by an air-current, 
from the sense organ, here the eye, to the mind, i.e., the 
soul’s “ruling part” in the breast; the presentation, be- 
sides attesting its own existence, gives further information 
of its object,—visible color or size, or whatever be the 
quality in the thing seen. That Zeno and Cleanthes crudely 
compared this presentation to the impression which a seal 
bears upon wax, with protuberances and indentations, while 
Chrysippus more prudently determined it vaguely as an 
occult modification or “ mode ” of mind, is an interesting but 
not intrinsically important detail. But the mind is no mere 
passive recipient of impressions from without, in the view of 
the Stoics. Their analysis of sensation supposes it to react, 
by a variation in tension, against the current from the 
sense-organ ; and this is the mind’s assent or dissent, which 
is inseparable from the sense presentation. The contents 
of experience are not all alike true or valid; hallucination 
is possible; here the Stoies join issue with Epicurus. It is 
necessary, therefore, that assent should not be given indis- 
criminately ; we must determine a criterion of truth, a 
special formal test whereby reason may recognize the 
merely plausible and hold fast the true. In an earlier age 
such an inquiry would have seemed superfluous. To Plato 
and Aristotle the nature and operation of thought and rea- 
son constitute a sufficient criterion. Since their day not 
only had the opposition between sense and reason broken 
down, but the reasoned skepticism of Pyrrho and Arcesilaus 
had made the impossibility of attaining truth the primary 
condition of wellbeing. Yet the standard which ultimately 
found acceptance in the Stoie school was not put forward, 
in that form, by its founder. Zeno, we have reason to be- 
lieve, adopted the Cynic Logos for his guidance to truth as 
well as to morality. As a disciple of the Cynics he must 
have started with a theory of knowledge somewhat like that 
developed in the third part of Plato’s Theztetus (201 C sq.), 
—that simple ideas are given by sense, whereas “‘ opinion,” 
which is a complex of simple ideas, only becomes knowl- 
edge when joined with Logos. We may further suppose 
that the more obvious of Plato’s objections had led to the 
correction of “ reason ” into “rightreason.’”’ However that 
may be, it is certain from Aristotle (Nic. Bth., vi. 13, 1144, 
17) that virtue was defined as a “habit” in accordance 
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forces in tension in these bodies. So, too, in 


earlier Stoics made right reason the standard of truth. The 
law which regulates our action is thus the ultimate erite- 


stood to be of paramount importance. But this eriterion 
was open to the persistent attacks of Epicureans and 
Academics, who made clear (1) that reason is dependent 
upon, if not derived from, sense, and (2) that the utterances 
of reason lack consistency. Chrysippus, therefore, conceded 
something to his opponents when he substituted for the 
Logos the new standards of sensation (aie@ye) and general 
conception (pdAnfis = anticipation, i.e., the generic type 
formed in the mind unconsciously and spontaneously). At 
the same time he was more clearly defining and safeguard- 
ing his predecessors’ position. For reason is consistent in 
the general conceptions wherein all men agree, because in 
all alike they are of spontaneous growth. Nor was the term 
sensation sufficiently definite. Thesame Chry- Criteri 
sippus fixed upon a certain characteristic of of fart 
true presentations, which he denoted by the : 
much disputed term “ apprehensive ” (xaraA\nmrixh @avracia). 
Provided the seuse organ and the mind be healthy, pro- 
vided an external object be really seen or heard, the pre- 
sentation, in virtue of its clearness and distinctness, has the 
power to extort the assent which it always lies in our 
power to give or to withhold. 

Formerly this technical phrase was’ explained to mean 
“the perception which irresistibly compels the subject to 
assent to it as true.” But this, though apparently supported 
by Sextus Empiricus (Adv. Math., vii. 257), is quite erro- 
neous; for the presentation is called xara\nrrév, as well as 
karaAnrrixh pavracia, so that beyond all doubt it is something 
which the percipient subject grasps, and not that which 
grasps or “lays hold of” the percipient. Nor, again, is it 
wholly satisfactory to explain xara\nrrixyj as virtually pas- 
sive, ‘“‘apprehensible,” like its opposite dxaraAnrros; for we 
find dvrintrixh rav broxeiévov used as an alternative phrase 
(ib., vii. 248). It would seem that the perception intended 
to constitute the standard of truth is one which, by pro- 
ducing a mental counterpart of a really existent external 
thing, enables the percipient, in the very act of sense, to 
“Jay hold of” or apprehend an object in virtue of the pres- 
entation or sense impression of it excited in his own mind. 
The reality of the external object is a necessary condition, 
to exclude hallucinations of the senses; the exact corre- 
spondence between the external object and the internal 
precept is also necessary, but naturally hard to secure, for 
how can we compare the two? ‘The external object is 
known only in perception. However, the younger Stoics 
endeavored to meet the assaults of their persistent critic 
Carneades by suggesting various modes of testing a single 
presentation, to see whether it were consistent with others, 
especially such as occurred in groups, ete; indeed, some 
went so far as to add to the definition “ coming from a real. 
object and exactly corresponding with it” the clause “ pro- 
vided it encounter no obstacle.” 

The same criterion was available for knowledge derived 
more directly from the intellect. Like all ma- 
terialists, the Stoics can only distinguish the Degrees of 
sensible from the intelligible as thinking when knowledge. 
the external object is present (aic@ivec@at) and 
thinking when it is absent (évvoetv). The product of the 
latter kind includes memory (though this is, upon a strict 
analysis, something intermediate) and conceptions or gen- 
eral notions, under which were confusedly classed the 
products of the imaginative faculty. The work of the mind 
is seen first in “assent”; if toa true presentation the result 
is “simple apprehension ” (xara\nfis: this stands in close 
relation to the xara\nrrixh gavrasia, of which it is the 
necessary complement); if to a false or unapprehensive 
presentation the result is “opinion ” (d6ga), always depre- 
cated as akin to error and ignorance, unworthy of a wise 
man. These processes are conceivable only as “modes” of 
mind, changes in the soul’s substance, and the same is true 
of the higher conceptions, the products of generalization. 
But the Stoics were not slow to exalt the part of reason, 
which seizes upon the generic qualities, the essential nature 
of things. Where sense and reason conflict, it is the latter 
that must decide. One isolated “ apprehension,” however 
firm its grasp, does not constitute knowledge or science 
(ériornun) ; it must be of the firmest, such as reason cannot 
shake, and, further, it must be worked into a sy of 
such apprehensions, which can only be by the mi "S$ ex- 
ercising the “ habit ” (és) of attaining truth by continuous 
tension, Here the work of reason is assimilated to the 
force which binds together the parts of an inor, ‘ 
and resists their separation. There is nothing m 
order of the universe than extended mobile | 
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reason maintaining its tension and connecting sensations 
and ideas in their proper sequence, Zeno compared sensa- 
tion to the outstretched hand, flat and open; bending the 
fingers was assent; the clenched fist was ‘simple appre- 
hension,” the mental grasp of an object; knowledge was 
the clenched fist tightly held in the other hand. The illus- 
tration is valuable for the light it throws on the essential 
unity of diverse intellectual operations, as well as for en- 
forcing once more the Stoic doctrine that different grades 
of knowledge are different grades of tension. Good and 
evil, virtues and vices, remarks Plutarch, are all capable of 
being “ perceived” ; sense, this common basis of all mental 
activity, is a sort of touch by which the ethereal Pneuma 
which is the soul’s substance recognizes and measures 
tension. 

With this exposition we have already invaded the prov- 
ince of logic. To this the Stoics assigned a mis- 
cellany of studies—rhetorie, dialectic, including 
grammar, in addition to formal logic,—to all 
of which their industry made contributions. Some of 
their innovations in grammatical terminology have lasted 
until now; we still speak of oblique cases, genitive, dative, 
accusative, of verbs active (dp@4), passive (trria), neuter 
(oidérepa), by the names they gave. Their corrections and 
fancied improvements of the Aristotelian logic are mostly 
useless and pedantic. Judgment (dZiwpa) they defined as 
a complete idea capable of expression in language (Aexrdy 
abrors\és), and to distinguish it from other enunciations, as 
a wish or a command, they added “ which is either true or 
false.” From simple judgments they proceeded to com- 
pound judgments, and declared the hypothetical syllogism 
to be the normal type of reason, of which the categorical 
syllogism is an abbreviation. Perhaps it is worth while to 
quote their treatment of the categories. Aristotle made 
ten, all co-ordinate, to serve as “heads of predication” 
under which to collect distinct scraps of information re- 
specting a subject, probably a man. For this the Stoics 
substituted four summa genera, all subordinate, so that each 
in turn is more precisely determined by the next. They 
are Something, or Being, determined as (1) substance or 
subject matter, (2) essential quality, i.¢., substance qualified, 
(3) mode or chance attribute, i.e., qualified substance in a 
certain condition (ws éxov), and, lastly, (4) relation or rela- 
tive mode (in full troxsipsvoy mory xpds ri mws Exov), The 
zeal with which the school prosecuted logical inquiries had 
one practical result,—they could use to perfection the un- 
rivalled weapon of analysis. Its chief employment was to 
lay things bare and sever them from their surroundings, in 
order that they might be contemplated in their simplicity, 
with rigid exactness, as objects of thought, apart from the 
illusion and exaggeration that attends them when pre- 
sented to sense and imagination. The very perfection and 
precision of this method constantly tempted the later Stoics 
to abuse it for the systematic depreciation of the objects 
analyzed... 


Logic. 


The practical philosophy of the Stoies stands in the 
Selins closest_connection with their physics and 
: psychology. Holding that man is a being 

who acts as well as thinks, and that this is the all- 
important side of his life, they find the link between 
the two in the mind’s assent; for, when impelled 
towards certain objects by a prompting or ‘‘impulse”’ 
(pn = movement of the soul seeking to possess itself 
of certain external things), whether of nature or rea- 
- gon, aman must needs judge the objects to be desirable ; 
the subsequent movement, as it were, translates this 
judgment into action. Against the skeptical position 
it was necessary to maintain—(1) that motion, and 
therefore moral action, cannot follow upon the mere 
presentment of an idea, unless the idea so suggested 
receive assent, and (2) that assent alone does not suffice 
without the motive faculty which is found in all ani- 
-mals.' Of our various impulses, some in the mature 
man are (a) rational; some, as in the child, are (() 
- non-rational, because anterior to reason ; while (y) the 
‘impulse of the man may be contrary to reason, under 
Von the influence of the affections or passions. 
(«) Now reason, as a spring of action, has 
for its aim harmony or self-consistency, a 
ing upon a single plan (rd duoAoyoupévug Cv, 
o 3’ éari wad’ eva Adyov Kal ovuddvuc CHv) : ] 
e is a certain symmetry or beauty, the attraction 
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which excites rational impulse towards it. Clearly 
this definition of the end of action comes from the 
Cynics, who pithily expressed it by saying that in 
order to live man needs either reason or a halter (det 
Aéyov } Bpdyov), But during Zeno’s early studies an- 
other conception had been current, that of agreement 
with nature. Apparently it had been started by the Old 
Academy, where probably the technical phrase ‘‘ first 
objects according to nature,’’ ta mpara xara ovo, had 
its origin. Now the slightest acquaintance with 
Stoic physics shows that reason and nature are at one ; 
we may therefore well believe that Zeno himself had 
explained his harmonious or self-consistent life *to 
mean a life in harmony with nature (Diog. Laer., vii. 
87, quoting Zeno, ‘On the Nature of Man’’), At 
all events that was the orthodox formula adopted and 
interpreted by Cleanthes and Chrysippus—the former, 
as we might have expected from his Heraclitean ten- 
dencies, representing it to mean ‘‘ harmony with the 
universal nature,’’ the latter emphasizing that not only 
is it the nature of the universe, but the particular 
nature of man, that is meant. Cleanthes’s interpre- 
tation is at once novel and fruitful: reason being the 
true self or nature of man, and being essentially the 
same in him with the reason in the All, its procedure 
in him should correspond to and reproduce its pro- 
cedure in the All. It is reasonable, therefore, for the 
individual to submit to and co-operate with the in- 
dwelling reason, or law of the universe, and in obedience 
to this universal law (xocvd¢ véuoc) imitate the uniform 
methodic march of the divine creative fire. Here we 
note the conception of morality as obedience to an 
objective law, ‘hovel, as reason attains to conscious- 
ness of itself only in man, it is a law of which he him- 
self, qua rational, is lawgiver. But Chrysippus, in 
his reading of the formula, had no intention of relaxing 
the close dependence of ethics upon physics. A new 
light is thrown upon the study of external nature by 
the essential unity of reason in the macrocosm and in 
the microcosm: what we learn of its operations there 
is profitable for instruction here, and life should be 
directed in accordance with the experience we have 
acquired of the course of nature (¢#v Kar’ éurerpiav tov 
gboee ovuBawdovrwv, Chrysippus ap. Stob., Hel., ii. 134). 
Whether man will comply with the commands of the 
universal law or not, whether therefore the ethical end 
is realized in him, must depend upon himself. The 
whole tendency of the physical theory is towards a sys- 
tem of rigid determinism, nay, almost of fatalism ; but, 
so soon as we reach the ethical region, the problem of 
indeterminism is forced upon us in all its perplexity. 
(8) Having determined the end of rational action, 
we must now give a glance at the earlier, 
instinctive activity of beings properly with- 
out reason (7.e., of children and the brute creation) ; 
this too has its importance, since before reason is 
developed the agent follows the ‘* uncorrupted im- 
pulses’? of nature. Here we come upon a controversy 
which still has an interest for the psychologist, for 
Epicurus had declared pleasure to be the end of all 
instinctive activity, while the Stoics combated his 
position and sought to prove’that not pleasure but 
self-preservation is really sought. According tothem, 
the child or the animal would speedily be crushed out 
of existence if it did not move at all or if its move- 
ments were not governed by some plan; a vague con- 
sciousness of itself and a love for its own constitution 
must be postulated to account for the impulse which, 
together with sensation, distinguishes animal life from 
the life of the plant.!| That all motion is excited by 


Instinct. 


1 mparov oixetoy efvat mavti (ow Thy avToD aVoTacw Kal THY TavTHS 
ovveidnow, The overaccs of an organic being is an outcome of 
internal forces, a mutual relation of varying elements,—in man, 
a relation of the ruling part of the soul, i.¢., the rational soul, to 
the rest. By oixeiwors is meant that nature inspires this self-love, 
“ for it is improbable that nature should estrange the living thing 
from itself, or that she should leave the creature she had made 
without either estrangement from, or affection for, its own con- 
stitution.” 
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pleasure in prospect, or the hope of cessation from 
pain, is (they argue) contrary to fact. Efforts to move 
are made perseveringly even where they occasion pain. 
The whole life of unreasoning infancy and of the brutes 
can be satisfactorily explained on the assumption of 
sense and impulse acting mechanically, somewhat after 
the fashion indicated rather than worked out in detail 
in the Peripatetic application of the practical syllogism 
to the motion of animals. In their theory 
of pleasure itself the Stoics approximate 
very decidedly to Aristotle. It is, as he said, a con- 
comitant (éxyévnua), but not of all activities; on the 


Pleasure. 


contrary, the highest are without it, and it is invariably | 


of no significance where it is found. Moreover, while 
Aristotle had asserted that it adds a certain zest or 
finish to natural activity, the Stoics declared that it 
never appears at all except as a mark of the decline or 
relaxation of vital energy, the bloom which is indeed 
a mark of ripeness but also the certain precursor of 
decay. 

(y) To return to impulse,—there remains the case 
of action against reason under the influence 
of the passions. Although nature may 
guide man towards the right objects, she 
does not control the imipetus or velocity of the soul’s 
movement. If this be in excess, the rational soul is 
hurried into an inflamed disorderly condition, the 
source of which is an erroneous judgment or false 
opinion, though its effects are seen in the evident 
elation or depression, and the stings of excitement, 
which are the symptoms of mental disorder. Anxious 
to uphold individual responsibility, the Stoics pro- 
nounced the false opinion to be voluntary; that once 
granted, the subsequent reaction of the mind (7.e., the 
emotional effects on which Zeno especially dwelt), the 
compulsion and extravagance which are characteristic 
of the passions, may be said to follow inevitably, so 
that under the sway of blind impulses the man is still 
acting voluntarily. This sets in a striking light the 
close dependence of ethics upon psychology. _ The 
Peripatetics had made the intellectual soul with virtues 
of its own something altogether distinct from the 
lower nature, the seat of the emotions and of the moral 
virtues which consist in their regulation. The Stoic 
doctrine of the essential unity of soul is a vehement 
protest against all this: the soul’s unity is shown in a 
unity of activity, whether it be in a healthy or a dis- 
ordered state. As all virtues are essentially one, though 
they differ according to the different relations to which 
the knowledge of good and evil is applied, so, too, 
emotion is not something antagonistic to reason, but 
perverted reason. There is no such struggle of vicious 
inclinations against virtue, a contest waged by two 
separate powers, as Aristotle had imagined in his 
account of moral weakness; the proper simile is a 
mutiny or revolt in one and the same city, Mansoul 
now in allegiance to the rightful authority and now in 

open rebellion. The lower animals and children are 
incapable of emotion ; it is only found where reason is 
fully developed. The analysis and classification of 
these affections start with the false opinion or judg- 
ment or imagination, which may relate to the present 
or the future, to fancied good or fancied ill. Hence 
there are four types of the affections: all are grouped 
around pleasure, an impulse towards present fancied 
good; desire, an impulse towards future fancied good; 
grief, an impulse to shun fancied evil in the present ; 
fear, an impulse to shun fancied evil in the future. 
On the analogy of bodily disease, these disorders of the 
mind are further divided into (1) chronic ailments 
{voorjpara), such as avarice, where the belief that money 
is a good is persistent and deep seated, leading toa 
habit of feeling and acting, or ambition, a similar 
erroneous judgment in respect of public honors, and 
(2) infirmities Lee a sudden attacks of error 
to which the patient momentarily succumbs. This 
remarkable development of Stoic principles leads to the 
demand for the entire suppression of the affections 


The affec- 
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| ( aré%eca), in contradistinction to that regulation and 
governance of them for which Plato and the Old 
Academy contended (erpeoratera), Further, it ex- 
plains the incessant war which the later Stoics waged 
with imagination. 

The end of action has then been explained to be a 
consistent life, a rational life, and, lastly, a 
life according to nature. Now the Cynics 
had already traced back consistency to a 
certain Herculean strength or force of will, which again 
is an effect of the bracing or tension of the soul’s sub- 
stance, so that this ever-recurring attribute is as avail- 
able to explain will as intelligence. Herein we discover, 
as it were, an internal source of the external harmony 
and regularity of a consistent life. Our will should 
be directed to this source rather than to its mani- 
festations,—to ‘‘right’’ (/.e., inflexible and straight) 
‘*yeason,’’? which has attained a character of intense 
rigidity, an intensive energy raised to an impassable 
degree. Jor this infallible firmness of the reason the 
technical term is 6:48ecrc, a ‘‘ disposition ’’ which, like 
straightness or crookedness in a line, admits of no de- 
grees of less or more; thence comes harmony, regu- 
larity, and consistency in all our acts, which alone is 
truly beautiful («aA0v—= fair or noble; for which the 
Romans characteristically said honestum = honorable). 
Not even Christianity laid more stress upon inwardness, 
or taught more explicitly that motive counts for every- 
thing and external performance for very little. Once 


Right 
reason. 


let the reason become ‘“‘right’’ and it imparts this 
same character to all that it affects. First the soul is 
made strong, healthy, beautiful; when, therefore, it 
thus fulfils all the conditions of its being, it is absolutely 
perfect. Now the perfection of anything is called its 
virtue; the virtue of man, then. is the per- 

fection of his soul, “e., of the ruling part or eva 
rational soul. But ‘‘ out of the heart are the issues of 
life’’: make the soul perfect and you make the life 
perfect. From such a ‘‘disposition’’ must proceed a 
life which flows on smoothly and uniformly, like a 
gentle river (epoca Biov), No longer is there anything 
to hope or fear ; this harmonious aceord between im- 
pulses and acts is itself man’s well-being or welfare 
(erdacuovia). Cleanthes scouts the notion of adding to- 
such perfection that occasional refult of a decaying 
activity entitled pleasure; Chrysippus remonstrates 
indignantly with Plato for appealing to the ‘‘ moral 
bugbears’”’ of future rewards or punishments: There 


her activity ; for lapse of time can add nothing to per- 
fect well-being; it is complete, whole, and indivisible 
now. 


Virtue, then, as right reason, is at once knowledge and 
strength of will; for a right comprehension of Stoic psy- 
chology shows that these two are identical. The unity of 
all virtue is sufficiently apparent, but the Stoics also ac- 
knowledged a plurality of specific virtues grouped round 
the four cardinal virtues of Plato. Wisdom (¢pévnes) was, 
according to Zeno and Cleanthes, the common element; 
according to Aristo, it should rather be termed knowledge 
(éxtorjun); and this view was adopted in the school to avoid 
the awkwardness of using the same term (¢pévnets) both for 
a special virtue and for the generic attribute of them all. 
Wisdom or knowledge in distributing to others is justice, in 
endeavor it is temperance, in endurance it is courage or 
fortitude; but in every virtuous act all four of the virtues. 
are implicit. Virtue is thus the unconditional good ; it is 


at once the absolute end and the means to the end. 
Goodness must be interpreted, as Socrates used to inter- 
pret it, that which furnishes some advantage or true utility ; 
its opposite, evil, as that which produces harm or disadvan- 
tage. Obviously only virtue, and that which comes from 
virtue, confers any real advantage ; only vice can really do 
harm. Goodness is a wider genus than virtue; all virtue is 


good, but not all goods are virtues. There are goods of soul 
such as habits’ and happy aptitudes which may be red 
in varying degrees (i.e., they are es not de ers 


are only single actions (évépyerat), A friend again be 


a means to good (xoirixdy réovs), All these goods 
ties (d¢eAjpara), and therefore deserve to be sought : 
Similarly evils may be classified as—(1) vices, settled dis- 
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positions contrary to right reason, proceeding from that ig-| well-being, yet all virtue is the selection or choice of 


norance which infallibly attends on a slackening of the 
soul's fibre; (2) evil habits or inclinations (si«aragopiat) ; 
(3) isolated vicious actions. All these evils alike are to be 
shunned (geoxrd); all alike are harmful (S\dpya-a); the 
moral responsibility rests with the individual, in so far as 
he is ignorant or has his soul relaxed. 


Good and evil, however, is not an exhaustive classi- 


. . mm . ‘ 4 
elcice fication. There is a large class of things 
indiforent. which are neither the one nor the other; 


which do not conduce to our attainment of 

the end, nor hinder us therefrom; which are neither 
to be pursued nor shunned, but are simply indifferent 
Bee To all these objects the attitude of the 
Jynics was complete indifference, wherein they were 

followed by Aristo; that of the skeptics professedly 
utter insensibility. Now the most original feature of 
the Stoic ethics is the classification of things indifferent 
and their arrangement in a certain scale in accordance 
with the value, positive or negative (a&/a, aragia), to be 
assigned to them either intrinsically or in certain cir- 
cumstances (kard tepictaci), 
important that in regard to them Aristo’s attitude of 
complete indifference is justified. 


ing to all the objects of instinctive natural impulses a 
positive value, in virtue of which they are to be picked 
out (Auzr@) in preference to other indifferent things not 
of this description. 
good, is caititfed to a certain value ; disease, though not 
an evil, has a certain negative value. The former class 


Placing them at the | 


zero point, we may advance in both directions, assign- | us 0 Bs fahaataaaley 
‘when taken in itself and apart from this disposition, to 


Thus bodily health, though not a) 
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them. For how is a virtuous life manifested? In a 
series of external acts, each one of which is the choice of 
some natural end, some object according to nature, as pos- 
sessing at the moment the highest value. The same ex- 
ternal act may be done by an irrational agent, and in his 
case the act is not virtuous. For there is as greata gulf 
fixed between fitting and virtuous actions as between things 
indifferent having positive value and the good. No increase 
of value can raise a thing indifferent to the class of good; 
no degree of fitness in the external act done can render it 
virtuous. As right actions consist in following reason in the 
selection of things according to nature, it follows that such 
right actions (as distinct from the fitting actions of which 
all living things are capable) are the exclusive privilege of 
rational beings. So, too, with wrong actions: only rational 
beings can perform them; although children or the brutes 
may run counter to fitness, and pursue objects contrary to 
nature, they cannot be said to sin or do wrong. All actions, 
then, of rational beings must be either virtuous or vicious ; 
there is no mean between the two. But what of fitting ac- 
Are not they also done by rational agents? Is not 
the distinction between right conduct and mere external 


7 : | fitness continually drawn when the Stoies are referring to 
Some objects are so un- 


the activity of rational human beings? Unquestionably so ; 
but in examining a given act it is necessary to view it on 
the formal as well as on the material side,—as proceeding 
from a virtuous or vicious disposition, and again as tending, 


promote or destroy the agent’s nature or constitution, 7.e., 


/as something “meet and fit” to do, or as contrary to fitness 


is according to nature, the latter contrary to nature ; the | 


former are instinctively sought by children as tending to 
maintain their ‘*constitution’’ or nature; the latter 


their ‘‘uncorrupted impulses’’ (adcdotpogor agopya‘) | 


lead them to shun as tending to mar, cripple, or 
destroy life. Similarly, actions may be Shaitied | all 
virtuous actions are right actions («atopiéuara); all 
vicious actions are wrong actions or ‘‘sins’’ (duapri- 
uara), The attainment of any one of the objects in 


the class of things indifferent, looked at in itself, is | 


neither right nor wrong. But, if the object picked out 
be that object out of all at the moment present to us 
which has the highest value, then the action of select- 
ing it admits of beipg defended on probable grounds, 


is and as such is entitled to be called (quite 
at apart from the agent’s disposition, whether 
duty. virtuous or vicious), materialiter, an act 


j “meet and fit’’ to do (xaejxov), Such an 
act need not be preceded by any reasoning at all; in 
the case of the brutes and of children it is always in- 
stinctive, yet in all cases it is capable of being justified on 

unds of probability (6 tpayeev ebzoyov Eyer arodoyiav). 
imilarly with the selection of an object which has less 
value in preference to one of higher value: such a 
blunder is not, taken in itself, a wrong action, but it 
violates fitness (Tapa rd Kaéjxov), mongst fitting 
actions, some are always fitting, others only at times, 
under given circumstances ; some indifferent objects we 
select for their own sakes, others merely as means. The 
meee of such human funetions is wide enough to in- 
elude the acquisition of information, the exercise of 
temperance and courage, even altruistic conduct. And 

some actions in man are on a level with the nutri- 
tive functions of the plant (Diog. Laer., vii. 86). Again, 
our human functions compose our whole conscious life ; 
even life, then, Beaiicicd in itself, has in it no moral 
good ; we may, if need be, under certain circumstances, 


voluntarily withdraw from it. 


S : 

The Stoics maintain that the variety of things indifferent 
essential to virtue, because it is the field upon which 
sason is exercised. Virtue is a body, therefore it is 
al: therefore its active principle needs a passive 
being put to a good or a b 
selves to use more easily than others. Nor does virtue 
it ean do nothing else than avail itself of them. Though they 


avail itself, now and then, of things indifferent,— 


ods, and though their attainment does not confer 


to act upon. Things indifferent are capable of We saw that virtue is a 


(or, in rare cases, as having no tendency in either direction). 
Lastly, the analysis of conduct is incomplete unless the 
external object which the agent aims at attaining by the 
act is also taken into account: it may be natural, and may 
therefore excite desire; or it may be contrary to nature, 
and excite aversion; or it may be absolutely indifferent. 
Now the Stoic classifications of (a) external objects and (b) 
actions (as they have come down to us from not very dis- 
criminating sources) are hampered by the inclusion of right 
actions and wrong actions, which are made species of the 
wider genera. Under objects according to nature come (a) 
fitting actions, (8) right actions, (y) virtues ; i.e., conduct 
which is perfect contains all that in the imperfect imitates 
perfection : a right action has ipso facto all the fitness of a 
fitting action, and all the accord with nature of a thing 
according to nature. So with the opposite class: the vicious 
man by the very fact of not having the tension of soul 
which is virtue, commits a sin in his every action ; all that 
he does, therefore, is on this ground contrary to fitness and 
contrary to nature. Any defect in external conduct proves 
it to be a sin; the mere absence of defect does not establish 
its claim to be right conduct. It isas easy to provea given 
person is unwise (and therefore a sinner) as it is hard to 
prove hima sage. Virtue is one, vice is manifold. 

No act in itself is either noble or base; even the grossest 
violation of fitness, if it could be done with the right inten- 
tion, would count as virtue, and the most fitting deeds 
without that intention are naught (see Orig., C. Cels., iv. 45; 
Sext. Emp., Adv. Math., xi. 190; Pyrrh. Hyp., iii, 245, is 
therefore wrong). It does not appear, then, that there is 
any divergence in principle between the doctrine of the end 
of action and the doctrine of fitness or relative duty; nor 
should the latter be regarded (as is done by Cicero and 
some modern expositors) as an afterthought, intended to 
soften the too rigorous demands of the Stoic ideal. For from 
the first it was an integral part of the system: Zeno wrote 
a treatise rept rod xa xovros; indeed he adopted it as a 
technical term. That this doctrine was a stumbling-block 
to the small band of his early disciples seems not unlikely ; 
for Aristo and Herillus, who left him, as is believed, on 
independent grounds, modified it in their own ethical 
theories afterwards put forth. According to Hirzel ( Unter- 
such, ii. p. 54), however, the views of these two heterodox 
Stoies more closely approximated than at first sight ap- 
pears: Herillus, as well as Aristo, maintained that all ac- 
tions intermediate to vice and virtue are absolutely indif- 
ferent (Diog. Laer., vii. 155); and Aristo, like Herillus, 
defined virtue as knowledge, and held that the wise man 
will never form opinions, é.e., will not act upon anything 
short of knowledge. ; 


In their view of man’s social relations the Stoics are 


greatly in advance of ich ate aise 
aw whi n 


bad use, though some lend them-° 


alta ion 
the universe : that which Reason and God a ar a 
ordain must be accepted as binding upon the particle 
of reason which is in each one of us. Human law 
comes into existence when men recognize this obliga- 
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tion ; justice is therefore natural, and not. something 
merely conventional. The opposite tendencies, to 
allow to the individual responsibility and freedom, and 
to demand of him obedience to law, are both features 
of the system; but in virtue even of the freedom 
which belongs to him qua rational, he must recognize 
the society of rational beings of which he is a member, 
and subordinate his own ends to the ends and needs 
of this society. Those who own one law are citizens 


of one state, the city of Zeus, in which men and gods | 


have their dwelling. In that city all is ordained by 
reason working intelligently, and the members exist 
for the sake of one another; there is an intimate con- 
nection (cvu7deeca) between them which makes all the 
wise and virtuous friends, even if persohally unknown, 
and leads them to contribute to one another's good. 
Their intercourse should find expression in justice, in 
friendship, in family and_ political life. ut prac- 
tically the Stoie philosopher always had some good 
excuse for withdrawing trom the narrow political life 
of the city in which he found himself. The circum- 
stances of the time, such as the decay of Greek city- 
life, the foundation of large territorial states under 
absolute Greek rulers which followed upon Alexander’s 
conquests, and afterwards the rise of ‘he world-empire 
of Rome, aided to develop the leading idea of Zeno’s 
Republic. There he bid anticipated a state without 
family life, without law courts or coins, without schools 
or temples, in which all differences of nationality would 
be merged in the common brotherhood of man. This 
cosmopolitan citizenship remained all through a dis- 
tinctive Stoic dogma; when first announced it must 
have had a powerful influence upon the minds of men, 
diverting them from the distractions of almost paro- 
chial politics to a boundless vista. There was, then, 
no longer any difference between Greek and barbarian, 
between male and female, bond and free. All are 
members of one body as partaking in reason, all are 
equally men. Not that this led to any movement for 
the abolition of slavery. For the Stoies attached but 
slight importance to external circumstances, since only 
the wise man is really free, and all the unwise are 
slaves. Yet, while they accepted slavery as a perma- 
nent institution, philosophers as wide apart as Chry- 
sippus and Seneca sought to mitigate its evils in 
practice, and urged upon masters humanity in the 
treatment of their slaves. 
The religious problem had peculiar interest for the 
peas which discerned God everywhere as 
the ruler and upholder, and at the same 
time the law, of the world that He had 
evolved from Himself. The physical groundwork lends 
a religious sanction to all moral duties, and Cleanthes’s 
noble hymn is evidence how far a system of natural 
religion could go in providing satisfaction for the 
cravings of the religious temper: 


Religion. 


“Most glorious of immortals, O Zeus of many names, 
almighty and everlasting, sovereign of nature, directing all 
in accordance with law, thee it is fitting that all mortals 
should address. . . Thee all this universe, as it rolls cireling 
round the earth, obeys wheresoever thou dost guide, and 
gladly owns thy sway. Such a minister thou holdest in 
thy invincible hands,—the two-edged, fiery, ever-living 
thunderbolt, under whose stroke all nature shudders. No 
work upon earth is wrought apart from thee, lord, nor 
through the divine ethereal sphere, nor upon the sea; save 
only whatsoever deeds wicked men do in their own foolish- 
ness. Nay. thou knowest how to make even the rough 
smooth, and to bring order out of disorder; and things not 
friendly are friendly in thy sight. For so hast thou fitted 
all things together, the good with the evil, that there might 
be one eternal law over all... Deliver men from fell 
ignorance. Banish it, father, from their soul, and grant 
them to obtain wisdom, whereon relying thou rulest all 
things with justice.” 


To the orthodox theology of Greece and Rome the 
system stood in a twofold relation, as criticism and 
rationalism. That the popular religion contained gross 
errors hardly needed to be pointed out. 


The forms of , continued to be discussed. 
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worship were known to be trivial or mischievous, the 
myths unworthy or immoral. But Zeno declared im- 
ages, shrines, temples, sacrifices, prayers, and worship 
to be of no avail. A really acceptable prayer, he taught, 
can only have reference to a virtuous and deyout mind: 
God is best worshipped in the shrine of the heart by 
the desire to know and obey Him. At the same time 


| the Stoics felt at liberty to defend and uphold the 


truth in polytheism. Not only is the primitive sub- 
stance God, the one supreme being, but divinity must 
be ascribed to His manifestations,—to the heavenly 
bodies, which are conceived, like Plato’s created gods, 
as the highest of rational beings, to the forces of 
nature, even to deified men; and thus the world was 
peopled with divine agencies. Moreover, the myths 
were rationalized and allegorized, which was not in 
either case an original procedure. ‘The search for a 
deeper hidden meaning beside the literal one had been 
begun by Democritus, Empedocles, the Sophists, and 
the Cynics. It remained for Zeno to carry this to a 
much greater extent, and to seek out or invent 
‘natural principles ’’ (4600 @vorxot) and moral ideas in 
all the legends and in the poetry of Homer and Hesiod. 
In this sense he was the pattern if not the ‘‘father’’ 
of all such as allegorize and reconcile. Etymology was 
pressed into the service, and the wildest conjectures as 
to the meaning of names did duty as a basis for mytho- 
logical explanations. The two favorite Stoic heroes 
were Hercules and Ulysses, and nearly every scene in 
their adventures was made to disclose some moral 
significance. Lastly, the practice of divina- 
tion and the consultation of oracles afforded 
a means of communication between God and man,—a 
concession to popular beliefs which may be explained 
when we reflect that to the faithful divination was 
something as essential as confession and spiritual di- 
rection to a devout Catholic now, or the study and inter- 
pretation of Scripture texts to a Protestant. Chrysip- 
pus did his best to reconcile the superstition with his own 
rational doctine of strict causation. Omens and por- 
tents, he explained, are the natural symptoms of certain 
occurrences. There must be countless indications of 
the course of Providence, for the most part unob- 
served, the meaning of only a few having become 
known to men. His opponents argued, *‘if all events 
are foreordained, divination is superfluous ;’’ he replied 
that both divination and our behavior under the warn- 
ings which it affords are included in the chain of cau- 
sation. Even here, however, the bent of the system 
is apparent. They were at pains to insist upon purity 
of heart and life as an indispensable condition for 
success in prophesying and to enlist piety in the 
service of morality. 

When Chrysippus died (Ol. 143 = 208-204 B.c. ) the 
structure of Stoic doctrine was complete. aia 
With the Middle Stoa we enter upon a in, 
period at first of comparative inaction, 
afterwards of internal reform. Chrysippus’s immedi- 
ate successors were Zeno of Tarsus, Dio enes of Se- 
leucia (often called the Babylonian), and Anteatet of 
Tarsus, men of no originality, though not without 
ability; the two last-named, however, had all their 
energies taxed to sustain the conflict with CARNEADES 
ine This was the most formidable assault the 
school ever encountered; that it survived was due 
more to the foresight and elaborate precautions of 
Chrysippus than to any efforts of that “ pen-doughty’” 
pamphleteer, Antipater (xaZayo8dac), who viene from 
opposing himself in person to the eloquence of Car- 
neades. The subsequent history testified to the im- 
portance of this controversy. The special objects of 
attack were the Stoic theory of knowledge, their 
theology, and their ethics. The physical basis of the 
system remained unchanged but veglected all creative 

e departments of 
of 


Divination. 


force or even original research in { : 
physics and metaphysics vanished. Yet problems 
interest bearing upon psycholo atural theolc 


hus the 
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world’s existence, and the universal conflagration | Antisthenes and Diogenes, who never shrank out of 


which terminates each of them, excited some doubt. 
Diogenes of Seleucia is said to have wavered in his 
belief at last; Boethus, one of his pupils, flatly denied 
it. He regarded the Deity as the guide and upholder 


of the world, watching over it from the outside, not | 
as the immanent soul within it, fur according to him | 


the world was as soulless as a plant. We have here a 
compromise between Zeno’s and Aristotle's doctrines. 
But in the end the universal conflagration was handed 
down without question as an article of belief. It is 
clear that the activity of these teachers was chiefly 
directed to ethics: they elaborated fresh definitions of 
the chief good, designed either to make yet clearer 
the sense of the formulas of Chrysippus or else to 
meet the more urgent objections of the New Academy. 
Carneades had emphasized one striking apparent in- 
consistency: it had been laid down that to choose 
what is natural is man’s highest good, and yet the 
things chosen, the ‘‘ first objects according to nature,”’ 
had no place amongst goods. Antipater may have met 
this by distinguishing “‘the attainment’’ of primary 
natural ends from the activity directed to their attain- 
ment (Plut., De Comm. Not., 27, 14, p. 1072 F); but, 
earlier still, Diogenes had put forward his gloss, viz., 
‘The end is to calculate rightly in the selection and 
rejection of things according to nature.”” Archede- 
mus, a contemporary of Diogenes, put this in plainer 
terms still: ‘‘The end is to live in the performance of 
all fitting actions”? (rdvra Ta KaeyKxovta éxiteAodvrac Civ). 
Now it is highly improbable that the earlier Stoics 
would have sanctioned such interpretations of their 
dogmes. The mere performance of relative or im- 
perfect duties, they would have said, is somethin 
neither good nor evil; the essential constituent o 
human good is ignored. And similar criticism is 
actually passed by Posidonius: ‘‘ This is not the end, 
but only its necessary concomitant; such a mode of 
expression may be useful for the refutation of objec- 
tions put forward by the Sophists’’ (Carneades and 
the New~Academy?), ‘‘but it contains nothing of 
morality or well-being”? (Galen, De Plac. Hipp. et 
Plat., p. 470 K). There is every ground, then, for 
aa ie that we have here one concession extorted 
by the assaults of Carneades. For a similar compro- 
mise there is express testimony: ‘‘good repute”’ 
tea had been regarded as a thing wholly indif- 
erent in the school down to and sgohselti Diogenes. 
Antipater was forced to assign to it ‘‘ positive value,” 
and to give it a place amongst ‘‘ things preferred” 
(Cie,, De Fin., iii. 57). These modifications were re- 
tained by Antipater’s successors. Hence come the 
increased importance and fuller treatment which from 
this time forward fall to the lot of the ‘‘external 
duties’’ (xa@xovra), The rigor and consistency of the 
older system became sensibly modified. 
To this result another important factor contributed. 
a In all that the older Stoics taught there 
esage. breathes that enthusiasm for righteousness 
in which has been traced the earnestness of the Semi- 
tie spirit ; but nothing presents more forcibly the pitch 
of ikeir moral idealism than the doctrine of the Wise 
Man. All mankind fall into two classes,—the wise or 
virtuous, the unwise or wicked,—the distinction being 
absolute. He who possesses virtue possesses it whole 
and entire; he who lacks it lacks it altogether. To be 
but a hand’s-breadth below the surface of the sea en- 
sures drowning as infallibly as to be five hundred fathoms 
deep. Now the wise man is drawn as perfect. _All he 
does is right, all his a pages are true; he alone is free, 
rich, beautiful, skilled to govern, capable of giving or 
receiving a benefit. And his happiness, since length 
of time cannot increase it, falls in nothing short of that 
‘of Zeus. In contrast with all this, we have a picture 
_ of universal depravity. Now, who could claim to have 
attained to the sage’s wisdom? Doubtless, at the first 
founding of the school Zeno himself and Zeno’s upils 
re inspired with this hope; they emulated the Cynics 


modesty from the name and its responsibilities. But 
the development of the system led them gradually 
and reluctantly to renounce this hope, as they came to 
realize the arduous conditions involved. Zeno indeed 
could hardly have been denied the title conferred upon 
Epicurus. Cleanthes, the ‘‘ second Herculus,’’ held 
it possible for man to attain to virtue. From anec- 
dotes recorded of the tricks played upon Aristo and 
Spheerus (Diog. Laer., vil. 162, 117) it may be in- 
ferred that the former deemed himself infallible in 
his opinions, @e., set up for a sage; Perszeus himself, 
who ae exposed the pretensions of Aristo, is twitted 
with having failed to conform with the perfect general- 
ship which was one trait of the wise man, when he 
allowed the citadel of Corinth to be taken by Aratus 
(Athen., iv. 102 D). The trait of infallibility especi- 
ally proved hard to establish when successive heads of 
the school seriously differed in their doctrine. The 
rospect became daily more distant, and at length 
uded away. Chrysippus declined to call himself or 
any of his contemporaries a sage. One or two such 
manifestations there may have been—Socrates and 
Diogenes? but the wise man was rarer, he thought, 
than the phoenix. If his successors allowed one or 
two more exceptions, to Diogenes of Seleucia at any 
rate the sage was an unrealized ideal, as we learn from 
Plutarch (De Comm. Not., 33, 1076 B), who does not 
fail to seize upon this extreme view. Posidonius left 
even Socrates, Diogenes, and Antisthenes 


in the state of progress towards virtue.  Modifica- 
Although there was in the end a reaction prastige: 


from this extreme, yet it is impossible to 
mistake the bearing of all this upon a practical system 
of morals. So long as dialectic subtleties and exciting 
polemics afforded food for the intellect, the gulf _be- 
tween theory and practice might be ignored. But 
onee let this system be presented to men in earnest 
about right living, and eager to profit by what they 
are taught, and an ethical reform is inevitable. Con- 
duct for us will be separated from conduct for the sage. 
We shall be told not always to imitate him. There 
will be a new law, dwelling specially upon the “ ex- 
ternal duties’’ required of all men, wise or unwise ; 
and even the sufficiency of virtue for our happiness 
may be questioned. The introducer and expositor of 
such a twofold morality was a remarkable man. Born 
at Rhodes ec. 185 B.c., a citizen of the most flourishing 
of Greek states and almost the only one which yet re- 
tained vigor and freedom, Paneetius lived for years in 
the house of Scipio Africanus the younger at Rome 
accompanied him on embassies and campaigns, and 
was perhaps the first Greek who in a private capacity 
had any insight into the working of the Roman state 
or the character of its citizens. Later in life, as head 
of the Stoic school at Athens, he achieved a reputa- 
tion second only to that of Chrysippus. He is the 
earliest Stoic author from whom we have, even indi- 
rectly, any considerable piece of work. as books i. and 
ii. of the De Officiis are a réchauffé, in Cicero’s fash- 
ion, of Panzetius ‘‘ Upon External Duty” (epi rod 
KaS7)KovToC), y 

The introduction of Stoicism at Rome was the most 
momentous of the many changes that it saw. 
After the first sharp collision with the 
jealousy of the national authorities it found 
a ready acceptance, and made rapid progress amongst 
the noblest families. It has been well said that the 
old heroes of the republic were unconscious Stoics 
fitted by their narrowness, their_stern simplicity, an 
devotion to duty for the almost Semitic earnestness of 
the new doctrine. In Greece its insensibility to art 
and the cultivation of life was a fatal defect ; not so 
with the shrewd men of the world, desirous of quali- 
fying as advocates or jurists. It supplied them with 
an incentive to scientific research in archzeology and’ 
grammar ; it penetrated Nit yl Spy until the belief 
in the ultimate identity of the jus gentium with the 


Stoicism 
in Rome, 
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law of nature modified the praetor’s edicts for centu- 
ries. Kven to the prosaic religion of old Rome, with 
its narrow original conception and multitude of burden- 
some rites, it became in some sorta support. Sezevola, 
following Panszetius, explained that the prudence of 
statesmen had established this public institution in the 
service of order midway between the errors of popular 
superstition and the barren truths of enlightened phil- 
osophy. Soon the influence of the pupils reacted 
upon the doctrines taught. Of phosiletlys interest 
the ordinary Roman had as little as may be; for ab- 
stract discussion and controversy he cared nothing. 
Indifferent to the scientific basis or logical develop- 
ment of doctrines, he selected from various writers 
and from different schools what he found most service- 
able. All had to be simplified and disengaged from 
technical subtleties. ‘To attract his Roman 
pupils Panzetius would naturally choose 
simple topics susceptible of rhetorical treatment or of 
application to individual details. He was the repre- 
sentative, not merely of Stoicism, but of Greece and 
Greek literature, and would feel pride in introducing 
its greatest masterpieces : amongst all that he studied, 
he valued most the writings of Plato. He admired 
the classic style, the exquisite purity of language, the 
flights of imagination, but he admired above all the 
yhilosophy. “He marks a reaction of the genuine 
Tellenie spirit against the narrow austerity of the first 
Stoies. Zeno and Chrysippus had introduced a re- 
pellent technical terminology; their writings lacked 
every grace of style. With Panzetius the Stoa be- 
came eloquent: he did his best to improve upon the 
uncouth words in vogue, even at some slight cost of 
accuracy, e.g., to discard sponyuévoy for edxpyotov, or 
’ else designate it ‘‘so-called good,’’ or even simply 
‘* vood,’’ if the context glowed. 


Paneetius, 


The part Panetius took in philological and historical 
studies is characteristic of the man. We know much of the 
results of these studies; of his philosophy technically we 
know very little. He wrote only upon ethics, where his- 
torical knowledge would be of use. Crates of Mallus, one 
of his teachers, aimed at fulfilling the high functions of a 
“eritic”’ according to his own definition,—that the critic 
must acquaint himself with all rational knowledge. Pan- 
etius was competent to pass judgment upon the critical 
“divination ” of an Aristarchus (who was perhaps himself 
also a Stoic), and took an interest in the restoration of Old 
Attic forms to the textof Plato. Just then there had been 
a movement towards a wider and more liberal education, 
by which even contemporary Epicureans were affected. 
Diogenes the Babylonian had written a treatise on lan- 
guage and one entitled The Laws. Along with grammar, 
which had been a prominent branch of study under Chry- 
sippus, philosophy, history, geography, chronology, and 
kindred subjects came to be recognized as fields of activity 
no less than philology proper. It has been recently estab- 
lished that Polybius the historian was a Stoic, and it is 
clear that he was greatly influenced by the form of the 
system which he learned to know, in the society of Scipio 
and his friends, from Panstius.! Nor is it improbable that 
works of the latter served Cicero as the originals of his De 
Republica and De Legibus.2 Thus the gulf between Stoicism 
and the later Cynics, who were persistently hostile to 
culture, could not fail to be widened. 

A wave of eclecticism passed over all the Greek schools 
aoe in the Ist century B.c. Platonism and skepti- 
oes cism had left undoubted traces upon the doctrine 
of such a reformer as Panwtius. He had doubts 
about a general conflagration ; possibly (he thought) Aris- 
totle was right in affirming the eternity of the present 
order of the world. He doubted the entire system of 
divination. On these points his disciples Posidonius and 
Hecato seem to haye reverted to orthodoxy. But in ethies 
his innovations were more suggestive and fertile. He sepa- 
rated wisdom as a theoretic virtue from the other three 
which he called practical. Hecato slightly modified this: 
showing that precepts (@swpiuara) are needed for justice 


1 Hirzel, Untersuch., ii. p. 841 sq. Polybius’s rejection of divina- 
tion is decisive. See, e.g., his explanation upon natural causes 
‘of Scipio the elder’s capture of New Carthage, “by the aid of 
Neptune,” x. 11 (cf. x. 2). P. Voigt holds that in vi. 5, 1, teow 
érépors Tay rdogodwy is an allusion to Panetius, 

2 This, at least, is maintained by Schmekel. 
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}and temperance also, he made them scientific virtues, 
|reserving for his second class the unscientifie virtue 
(d9espnros dperi) of courage, together with health, strength, 
and such like ‘‘excellencies.” Further, Panetius had 
maintained that pleasure is not altogether a thing indiffer- 
ent: there is a natural as well as an unnatural pleasure. 
jut, ifso, it would follow that, since pleasure is an emo- 
tion, apathy or eradication of all emotions cannot be uncon- 
ditionally required. The gloss he put upon the definition 
of the end was “a life in accordance with the promptings 
given us by nature ;” the terms are all used by older Stoies, 
but the individual nature (5:77) seems to be emphasized. 
From Posidonius, the last representative of a 
comprehensive study of nature and a subtle Posidonius, 
erudition, it is not surprising that we get the 
following definition; the end is to live in contemplation 
of the reality and order of the universe, promoting it to 
the best of our power, and never led astray by the irra- 
tional part of the soul, The heterodox phrase with which 
this definition ends points to innovations in psychology 
which were undoubtedly real and important, suggested by 
the difficulty of maintaining the essential unity of the 
soul. Panetius had referred two faculties (those of speech 
and of reproduction) to animal impulse and to the vegeta- 
tive “nature” (dics) respectively. Yet the older Stoics 
held that this gies was changed toa true soul (Wuxi) at 
birth. Posidonius, unable to explain the emotions as 
“judgments” or the effects of judgments, postulated, like 
Plato, an irrational principle (including a concupiscent and 
a spirited element) to account for them, although he sub- 
ordinated all these as faculties to the one substance of the 
soul lodged in the heart This was a serious departure 
from the principles of the system, facilitating a return of 
later Stoicism to the dualism of God and the world, reason 
and the irrational part in man, which Chrysippus had 
striven to surmount.§ 

Yet in the general approximation and fusion of opposing 
views which had set in, the Stoics fared far better than 
rival schools. Their system became best known and most 
widely used by individual eclectics. All the assaults of the 
skeptical Academy had failed, and within fifty years of the 
death of Carneades his degenerate successors, unable to hold 
their ground on the question of the criterion, had capitulated 
tothe enemy. Antiochus of Ascalon, the professed restorer 
of the Old Academy, taught a medley of Stoic and Peripa- 
tetic dogmas, which he boldly asserted Zeno had first bor- 
rowed from his school. The wide diffusion of Stoic 
phraseology and Stoic modes of thought may be seen on all 
hands,—in the language of the New Testament writers, in 
the compendious “ histories of philosophy” industriously 
circulated by a host of writers about this time (ef. H. Diels, 
Doxographi Greci). ’ 


The writings of the later Stoics have come down to 
us, if not entire, in great part, so that Sen- 
eca, Cornutus, Persius, Lucan, Epictetus, 
Marcus Aurelius are known at first hand. 
They do not profess to give a scientific ex- 
position of doctrine, and may therefore be dismissed 
somewhat briefly (see Eprcrerus and AuRELIus). We 
learn much more about the Stoic system from the 
scanty fragments of the first founders,* or even from the 
epitomes of Diogenes Laertius and Stobeeus, than 
from these writers. They testify to the restriction of 
philosophy to the practical side, and to the inereasing 
tendency, ever since Panzetius, towards a relaxation 
of the rigorous ethical doctrine and its_ approximation 
to the form of religious conviction. This finds most 
marked expression in the doctrines of submission to 
Providence and universal philanthropy. Only in this 
way could they hold their ground, however insecurely, 
in face of the religious reaction of the first century. In 
passing to Rome, Stoicism quitted the school for 
actual life. The fall of the republic was a gain, for it — 
released so much intellectual activity from eivie duties. 
The life and death of Cato fired the imagination of a 
degenerate age in which he stood out both as a Roman 
and a Stoic. Toa long line of illustrious successors, — 


8 Works of Posidonius and Hecato have served as the of 


extant Latin treatises. Cicero, De Divinatione, pe 
Deorum, i., ii. comes in part from Posidonius; Cicero, I 
| lii., and Seneca, De Beneficiis, iiv., from Heeato, whois als 
source of Stobreus, Eel. Eth., ii. Cf. H. H. Panet 
Hecatonis Fragmenta, Bonn, 1885. ’ 
Cearthe Assio, Gotingen, 181i, Baguers Cheam sippua, I 
eu ssio, GOttingen, a uet’s », 
1822, is unfortunately very incomplete. aie 
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men like Peetus Thrasea and Helvidius Priseus, Cato 
bequeathed his resolute opposition to the dominant 
ower of the times; unsympathetic, impracticable, 
but fearless in demeanor, they were a standing re- 
yroach to the corruption and tyranny of their age. 
3ut when at first, ia é ; 
order, philosophy became bolder and addressed every 
élass in society, public lectures and spiritual direction 
being the two forms in which it mainly showed activity. 
Books of direction were written by Sextius in Greek 
(as afterwards by Seneca in Latin), almost the only 
Roman who had the ambition to found a sect, though 
in ethics he mainly followed Stoicism. . His contempo- 
rary, Papirius Fabianus was the popular lecturer of 
that day, epee a powerful effect by his denuncia- 
tions of the manners of the time. Under Tiberius, 
Sotion aud Attalus were attended by crowds of 
hearers. In Seneca’s time there was a professor, 
badly attended it is true, even in a provincial town 
like Naples. At the same time the antiquarian study 
of Stoic writings went on apace, especially those of 
the earliest teachers,—Zeno and Aristo and Cleanthes. 
Seneca is the most prominent leader in the direction 
which Roman Stoicism now took. His 
penetrating intellect had mastered the 
subtleties of the system of Chrysippus, but they 
seldom appear in his works, at least without apol- 
ogy. Incidentally we meet there with the doctrines 
of Pneuma and of tension, of the corporeal nature 
of the virtues and the affections, and much more 
to the same effect. But his attention is claimed for 
physies chiefly as a means of elevating the mind 
and as making known the wisdom of Providence and 
the moral government of the world. ‘To reconcile the 
. ways of God to man had been the ambition of Chry- 
sippus, as we know from Plutarch’s criticisms. He 
argued plausibly that nataral evil was a thing indiffer- 
ent,—that even moral evil was required in the divine 
economy as a foil to set off good. The really difficult 
problem why the prosperity of the wicked and the 
calamity of the just were permitted under the divine 
government he met in various ways: sometimes he 
alleged the forgetfulness of higher powers; sometimes 
he fell back upon the necessity of these contrasts and 
rotesque passages in the comedy of human life. 
Binieoa gives the true Stoic answer in his treatise On 
Providence: the wise man cannot really meet with 
misfortune ; all outward calamity is a divine instru- 
ment of training, designed to exercise his powers and 
‘teach the world the indifference of external conditions. 
In the soul Seneca recognizes an effluence of the divine 
spirit, a god in the human frame ; in virtue of this he 
maintains the essential dignity and internal freedom 
of man in every human being. Yet, in striking con- 
trast to this orthodox tenet is his vivid conception of 
the weakness and misery of men, the hopelessness of 
the struggle with evil, whether in society or in the 
| individual. Thus he describes the body (which, after 
Epicurus, he calls the flesh) as a mere husk or fetter or 
prison of the soul ; with its departure begins the soul’s 
true life. Sometimes, too, he writes as if he accepted 
an irrational as well as a rational part of the soul. In 
ethics, if there is no novelty of doctrine, there is a 
surprising change in the mode of its application. The 
ideal sage has receded ; philosophy comes as a phy- 
sician, not to the whole frit to the sick. We learn 
that there are various classes of patients in ‘‘ progress”’ 
(xpoxory), i.e., on their way to virtue, making painful 
efforts towards it. The first stage is the shidicntion 
of vicious habits: evil tendencies are to be corrected, 
and a guard kept on the corrupt propensities of the 
reason. Sy aa this achieved, we have yet to 
struggle wit 


Seneca, 


single attacks of the passions; irasci- 
bility may be cured, but we may succumb to a fit of 
rage. To achieve this second stage the ee must 

be trained in such a way that the fitness of things in- 
nt may be the guide of conduct. Even then it 


to give the will that property of rigid infalli- 


er Augustus, the empire restored | 
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bility without which we are always liable to err, and 
this must be effected by the training of the judgment. 
Other peculiarities of the later Stoic ethics are due to 
the condition of the times. Ina time of moral cor- 
ruption and oppressive rule, as the early empire 
repeatedly became to the privileged classes of Roman 
society, a general feeling of insecurity led the student 
of philosophy to seek in it a refuge against the vicis- 
situdes of fortune which he daily beheld. The less 
any one man could do to interfere in the government, 


‘or even to safeguard his own life and property, the 


more heavily the common fate pressed upon all, level- 
ing the ordinary distinctions of class and character. 
Driven inwards upon themselves, they employed their 
energy in severe self-examination, or they cultivated 
resignation to the will of the universe, and towards 
their fellow-men forbearance and forgiveness and 
humility, the virtues of the philanthropic disposition. 
With Seneca this resignation took the form of a con- 
stant meditation upon death. Timid by nature, aware 
of his impending doom, and at times justly dissatisfied 
with himself, he tries all means of reconciling himself 
to the idea of suicide. The act had always been 
accounted allowable in the school, if circumstances 
should call for it: indeed, the first three teachers had 
found such circumstances in the infirmity of old age. 
But their attitude towards the ‘‘ way out’’ (é&aywy7), 
of incurable discomforts is quite unlike the anxious 
sentimentalism with which Seneca dwells upon death. 

From Seneca we turn, not without satisfaction, to 
men of sterner mould, such as Musonius — ypusonins 
Rufus, who certainly deserves a place be- : 
side his more illustrious disciple, Epictetus. As a 
teacher he commanded universal respect, and wher- 
ever we catch a glimpse of his activity in these 
perilous times—whether banished by Nero, or  ex- 
cepted from banishment by Vespasian, as the judicial 
prosecutor of that foul traitor Egnatius Celer, or as 
thrusting himself between the ak of Vespasianists 
and Vitellianists, to preach conciliation on the eve of 
a battle—he appears to advantage. His philosophy, 
however, is yet more concentrated upon practice than 
Seneca’s, and in ethics he is almost at the position of 
Aristo. Virtue is the sole end, but virtue may be 
gained without many doctrines, mainly by habit and 
training. Epictetus testifies to the powerful hold he 
acquired upon his pupils, each of whom felt as if Mu- 
sonius spoke to his heart. Amongst a mass of his 
practical precepts, we come across an original thought, 
the famous distinction between ‘* things in our power,”’ 
i.e., our ideas and imaginations, and ‘‘ things beyond 
our power,” ze., the course of events and external 
advantages. The practical lesson drawn from it is, 
that we must school ourselves to accept willingly the 
inevitable. 

In the life and teaching of Epictetus this thought 
bore abundant fruit. The beautiful char- po sctetus 
acter which rose superior to weakness, ny 
poverty, and slave’s estate is also presented to us in 
the Discourses of his disciple Arrian as a model of 
religious resignation, of forbearance and love towards 
our brethren, that is, towards all men, since God is 
our common father. With him even the ‘‘ physical 
basis”’ of ethics takes the form of a religious dogma,— 
the providence of God, and the perfection of the world. 
We learn that he regards the daiuwv or ‘* guardian an- 
gel’? as the divine part in each man ; sometimes it is 
more nearly conscience, at other times reason. His 
ethics, too, has a religious character. He begins with 
human weaknessand man’s need of God : whoso would 
become good must first be convinced that he is evil. 
Submission is enforced by an argument which almost 
amounts to a retractation of the difference between 
things natural and ae contrary to nature, as under- 
stood by Zeno. Would you be eut off from the uni- 
verse ? he asks. Go to, grow healthy, and rich. But 
if not, if you are a part of it, then become resigned to 
your lot. Towards this goal of approximation to 
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STOKE-UPON-TRENT—STOLBERG. 


Cynicism the later Stoics had all along been tending. | (area 9081 acres) in 1871 was 130,985, and in 1881 it 


Withdrawal from the active duty of the world must 
lead to passive endurance, and, ere long, complete 
indifference. i i 
and condemned unsparingly the exposure of infants. 
Epictetus, however, would have the sage hold aloof 
from domestic cares, another Cynic trait. So, too, in 
his great maxim ‘‘ bear and /forbeur,’’ the last is a 
command to refrain from the external advantages 
which nature offers. 
Epictetus is marked out amongst Stoics by his re- 
nunciation of the world. He is followed 


Aurelius. by a Stoic emperor, M. Aurelius Antoni- 
, nus, who, though in the world, was not of 
it. The Meditations give no systematic exposition of 


belief, but there are many indications of the religious 


Musonius had recommended marriage | 


Spin we have already observed, together with an | 
a 


most Platonic psychology. 
speaks of man as a corpse bearing about a soul; at 
another time he has a threefold division—(1) body, 
(2) soul, the seat of impulse (tvevuariov), and (3) vove 
or intelligence, the proper ego. In all he writes there 
is a vein of sadness; the flux of all things, the vanity 
of life, are thoughts which perpetually recur, along 
with resignation to the will of God and forbearance 
towards others, and the religious longing to be rid of 
the burden and to depart to God. These peculiarities 
in M. Antoninus may perhaps be explained in har- 
mony with the older Stoic teaching ; but, when taken 
in connection with the rise of Neoplatonism and the 
revival of superstition, they are certainly significant. 
None of the ancient systems fell so rapidly as the Stoa. 
It had just touched the highest point of practical mo- 
rality, and in a generation after M. Antoninus there is 
hardly a professor to be named. Its most valuable 
lessons to the world were preserved in Christianity ; 
but the grand simplicity of its monism slumbered for 
fifteen centuries before it was revived by Spinoza. 


Literature.—The best modern authority is Zeller, Phil. d. 
Griech., iii. pt. i. (8d ed., 1880),—Eng. transl. Stoics, by Rei- 
chel (1879), and Eclecties, by S. F. Alleyne (1883). Of the 
214 numbers to which the bibliography of Stoicism extends 
in Ueberweg-Heinze, Grundriss der Gesch. der Phil. (7th ed., 
1886), may becited F. Ravaisson, Lssai sur le Stoicisme, Paris, 
1856; M. Heinze, Die Lehre vom Logos, Oldenburg, 1872; H. 
Siebeck, Untersuchungen zur Phil. d. Griechen, Halle, 1873, 
and Gesch. d. Psychologie, i.2, Gotha, 1884; R. Hirzel, “ Die 
Entwicklung der stoisch. Phil.,” in Untersuchungen zu Cice- 
vos Schriften, ii. pp. 1-566, Leipsic, 1882; Ogereau, Essai sur 
le Systéme des Stoiciens, Paris, 1885; L. Stein, Die Psychologie 
der Stoa, i., Berlin, 1886. (R. D. H.) 


STOKE-UPON-TRENT, a market-town and mu- 
nicipal and parliamentary borough of Staffordshire, is 
situated on the Trent, on the Trent and Mersey Canal, 
where it unites with the Cauldon Canal, and on the 
London and North-Western and North Staffordshire 
railway lines, 2 miles east of Newcastle-under-Lyme, 
and 15 north of Stafford. It is connected with Burs- 
lem and other my by steam tramway. The princi- 
pal apes buildings are the town-hall (1835), with as- 
sembly rooms, the new market-hall (1883), the Minton 
memorial building (1858), containing rooms for art 
and science classes, the free library and museum 
(1878), and the North Staffordshire infirmary, founded 
in 1815 and removed to its present site in 1868. A 
cemetery 21 acres in extent was laid out in 1883. There 
are statues of Josiah Wedgewood (1863) and of Colin 
Minton Campbell ame The head offices of the North 
Staffordshire Railway Company are inthe town. Stoke 
has no antiquarian interest, and owes its importance 
to the porcelain and earthenware manufactures. It 
may be regarded as the centre of the ‘‘ Potteries ’’ dis- 
trict. Stoke was created a parliamentary borough in 
1832, with two members, but by the Act of 1885 a 
large part of this went to form the new borough of 

anley. The population of the municipal borough 
(formed in 1874, with an area of 1660 acres) was 19,- 
261 in 1881; the area has since been increased to 1720 
acres. The population of the parliamentary borough 


Following Epictetus, he | 


was 152,394; the population of the borough as ad- 
justed in 1885, which returns only one member, is 
estimated at 65,000. 

STOLBERG, or SrotLBerRG, an industrial and 
mining town in Rhenish Prussia, is situated on the 
Vicht, 7 miles east of Aix-la-Chapelle. It is the 


| centre of a very active and varied industry, exporting 


its produce to all parts of the world. The leading 
branch is metal-working, which is here carried on in 
important zinc, brass, and iron foundries, smelting- 
works of various kinds, puddling and rolling works, 
and manufactories of needles, pins. and other metal 
goods. The ore is mostly found in the mines around 
the town, but some is imported from a considerable 
distance. In or near the town there are also large 
chemical works, glass-works, a mirror-factory, and 
various minor establishments. Extensive coal-mines 
in the neighborhood provide the enormous supply of 
fuel demanded by the various industries. The popu- 
lation in 1885 was 11,841. 


The industrial prosperity of the town was founded in the 
middle of the 17th century by French religious refugees, 
who introduced the art of brass-founding. An ancient 
castle in the town is popularly believed to have been a 
hunting-lodge of Charlemagne, 


STOLBERG, Count Curisttan (1748-1821), Ger- 
man poet, was born at Hamburg on the 15th October, 
1748. His father, Count Christian Giinther, was a 
privy councillor in Denmark. Stolberg studied at 
Gottingen, where he formed one of a ‘* Dichterbund,”’ 
which afterwards became famous. It included, besides 
Stolberg and his brother, Boie, Biirger, Miller, Voss, 
Holty, and Leisewitz. In 1777 he became an official 
in the civil service at Tremsbiittel in Holstein, and 
married Louise, the countess of Reventlow, whose 
beauty he had often celebrated in his verses. He 
resigned his office in 1800, and afterwards lived upon 
his estate in Schleswig. He died J anuary 18, 1821. 


Stolberg was not a poet of high originality, but in some 
of his poems he gave vigorous expression to sincere and 
ardent feeling. He excelled, too, in the utterance of gentle 
and delicate sentiment. Much of his work appeared in 
association with that of his brother, whose genius was 
bolder and more impressive than hisown. ‘They published 
together a volume of poems in 1779, and Schauspiele mit 
Choren in 1787, their object in the latter work being to 
revive a love for the Greek drama. The dramas con- 
tributed to this volume by Christian Stolberg are Balthazar 
and Otanes. In 1815 the brothers issued a volume of 
Vaterlindische Gedichte. Christian Stolberg was the sole 
author of Gedichte aus dem Griechischen (1782) and of a 
translation of the works of Sophocles (1787). All his 
poetical works are included in the Werke der Briider Stolberg 
(20 vols , 1820-25). 


STOLBERG, Count Freprerick LEopoip (1750- 
1819), the brother of the preceding, was born on the 
7th November, 1750, at Bramstedt in Holstein. Like 
his brother he studied at Gottingen, and was a member 
of the ‘‘Dichterbund.”’ In 1776 he went to Copen- 
hagen as ambassador of the prince-bishop of Liibeck, 
and in 1789 he was sent to Berlin as the ambassador 
of the king of Denmark. His first wife, whom he had 
married in 1782, having died, he married the Countess 
Sophia von Redern in 1790, and in the following year 
he was appointed president of the government of the 
prince-bishop at Eutin. In 1800 he resigned his office, 
and at Miinster joined the Church of. , taking 
with him all the members of his family oe 
eldest daughter Agnes, who had married unt 
Ferdinand von Stolberg-Wernigerode. _ Stolberg’s 
friends and admirers were astonished by his conver- 
sion to the Roman Church, and he was hotly 
by Voss, whose intervention gave rise to a 
controversy. ‘After his change of faith Stolberg iss 
an elaborate Geschichte der Religion Jesu Christ 
which he hardly even attempted to write with in 
tial judgment. He died near Osnabriick on the 
December, 1819. 
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STOLP—STOMACH. 


In association with his brother he published Gedichte ; | 


Schauspiele mit Choren; and Vaterldndische Gedichte. He also 
wrote Jamben (1784), a series of satires on the vices and 
prejudices of his time; and he translated the Iliad, some 
of Plato’s dialogues, four tragedies of Eschylus, and Ossian’s 
poems. Among his prose writings may be mentioned Die 
Insel, a romance (1788) ; 
Italien, und Sicilien (1794); and his Leben Alfred's des Grossen 
(1815). He was a master of many forms of poetical expres- 
sion, and in his best period he produced a strong impres- 
sion on his contemporaries by his passion for nature and 
freedom. 


Biographies of Stolberg have been written by Nicolovius, | 


Menge, 
STOLP, or Sroupsr, an ancient trading-town in the 


Viedel, Hennes, and Janssen. 


bleak coast-plain of Eastern Pomerania, Prussia, is | 
| arise independently. 


situated on the Stolpe, 10 miles from the Baltie Sea 
and 64 miles to the west of Dantzic. The large church 
of St. Mary, with a lofty tower, dating from the 14th 
century, the Renaissance castle of the 16th century, 
now used as a prison, and one of the ancient town- 
ates restored in 1872 are memorials of the time when 
stolp was a prosperous member of the Hanseatic 
League. The manufacture of amber articles, tobacco 
and cigars, cigar-boxes, etc., with some iron-founding, 
Jinen-weaving, and salmon-fishing in the Stolpe, are 
the chief industrial occupations of the inhabitants, 
who also carry on trade in grain, cattle, spirits, fish, 
and geese. Stolpmiinde, a fishing-village and summer 
resort, at the mouth of the river, is the port of Stolp. 
The population of Stolp in 1885 was 22,431 (in 1816 
5260), about 600 being Roman Catholics and about 
1000 Jews. 


Stolp, mentioned in the 11th century, received town- 
rights in 1273. From the 14th to the 16th century it was 
a member of the Hanseatic League. Until 1637, when it 

ed to Brandenburg, the town was generally in the pos- 
session of the dukes of Pomerania. 


STOMACH. See Digestive ORGANS. 

STOMACH, Diseases or THE. Only the more 
common and serious varieties of gastric disease can be 
here referred to. The majority of them exhibit, as 
their most marked and sometimes their only feature, 
the symptoms of Dyspepsia (g.v.). _Hence the 
diagnosis of the forms of stomach disease is frequently 
a matter of much difficulty. Nevertheless a careful 
consideration of the history and the manifested phe- 
nomena of a given case may often lead to a correct 
identification of its nature. The present notice refers 
in general terms to the most prominent symptoms 
which usually characterize the chief gastric disorders. 


The stomach is liable to inflammatory affections, of which 
the condition of catarrh, or irritation of its mucous mem- 
brane, is the most frequent and most readily recognized. 
This may exist in an acute or a chronic form, and depends 
upon some condition, either local or general, which produces 

a congested state of the circulation in the walls of the 
stomach. 
Acute Gastric Catarrh may arise from various causes, of 
. which the most important are: (1) constitutional condi- 
tions, such as the gouty or rheumatic, or an inherited ten- 
dency to irritability of the digestive organs; (2) errors in 
diet, particularly excessive quantity, indigestible quality, 
imperfect mastication, extremes of temperature of the food, 
’ toxic agents, especially alcohol, in excess, or food in a state 
of decomposition; (3) atmospheric influences, as appears 
evident from its tendency to occur in very warm or very 
cold weather or in the case of sudden temperature alterna- 


ns. 

The chief change the stomach undergoes affects its 
mucous membrane, which is in a state of congestion, either 
throughout or in parts. It is more than probable that this 
condition produces an alteration in the secreting function 
of the organ, and that its peptic juices become less potent, 
the effect of which will be to retard the process of digestion 
and favor the occurrence of decomposition and fermentation 

‘in its contents, thus aggravating the original evil. The 
ymptoms are those well known as characterizing an acute 

“bilious attack,” consisting in loss of appetite, sickness or 
>a, and headache, frontal or occipital, often accompanied 
giddiness. The tongue is furred, the breath fetid, 
there is pain or discomfort in the region of the stomach, 
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with sour eructations, and frequently vomiting, first of 
food and then of bilious matter. An attack of this kind 
tends to subside in a few days, especially if the exciting 
cause be removed. Sometimes, however, the symptoms 
recur with such frequency as to lead to the more serious 
chronic form of the disease. 

The treatment bears reference, in the first place, to any 
known source of irritation, which, if it exist, may be ex- 
pelled by an emetic or purgative. This, however, is seldom 
necessary, since vomiting is usually present. For the relief 
of sickness and pain the sucking of ice and counter-irrita- 
tion over the region of the stomach are of service. Fur- 
ther, remedies which exercise a soothing effect upon an 
irritable mucous membrane, such as bismuth or weak 
alkaline fluids, and along with these the use of a light 
milk diet, are usually sufficient to remove the symptoms. 

Chronic Gastric Catarrh may result from the acute or may 
It is not unfrequently connected with 
antecedent disease in other organs, such as the lungs, heart, « 
liver, or kidneys, and it is specially common in persons 
addicted to alcoholic excess. In this form the texture of 
the stomach is more seriously affected than in the acute. 
It is permanently in a state of congestion, and its mucous 
membrane and muscular coat undergo thickening and other 
changes, which, besides markedly affecting the function 
of digestion, may lead to stricture of the pyloric orifice of 
the stomach and its results, to be subsequently referred to. 
The symptoms are those of dyspepsia in an aggravated form 
(see Dyspepsra), of which discomfort and pain after food, 
with distension and frequently vomiting, are the chief; and 
the treatment must be conducted in reference to the causes 
giving rise to it. The careful regulation of the diet (sce 
Dreretics), both as to the amount, the quality, and the 
intervals between meals, demands special attention. Of 
medicinal agents, bismuth, arsenic, nux vomica, and the 
mineral acids are all of acknowledged efficacy, as are also 
preparations of pepsin. 

Uleer of the Stomach (gastric ulcer, perforating ulcer) is of 
not unfrequent occurrence, and is a disease of much gravity. 
Its causes are probably not fully understood, yet the follow- 
ing points may be regarded as generally admitted: (1) that 
the disease is twice as common in females as in males, and 
that it is found to affect domestic servants more frequently 
than any other class ; (2) that it occurs for the most part in 
early life, the period from twenty to thirty including the 
great majority of the cases; (3) that it appears to be connected 
in many instances with impairment of the circulation in the 
stomach and the formation of a clot in a small bloodvessel 
(thrombosis) ; (4) that such an occurrence may arise in con- 
nection with an impoverished state of the blood (anemia), 
which is actually the condition present in many of the 
cases, but that it may also arise from diseased bloodvessels, 
the result of long-continued ecatarrh, or from the irritation 
and debilitating effects of hot or cold substances. 

It is held that when any such obstruction takes place in 
a bloodvessel the nutrition of a limited area of the stomach 
is cut off, and the part is apt to undergo disintegration all 
the more readily from the unresisted action of the gastric 
juices upon it. Hence an ulcer is formed, his ulcer is 
usually of small size (} to 1 inch in diameter), of round or 
oval form, and tends to advance, not superficially, but to 
penetrate through the coats of the stomach. Its most usual 
site is upon the posterior wall of the upper or lesser curva- 
ture of the stomach and near to the pyloric orifice. It may 
undergo a healing process at any stage, in which case it 
may leave but little trace of its existence; while, on the 
other hand, in may in the course of cicatrizing produce such 
an amount of contraction as to lead to stricture of the pylorus. 
But, again, perforation may take place, which in most cases 
is quickly fatal, unless previously the stomach has become, 
as it may, adherent to another organ, by which the danger- 
ous effects of this occurrence may be averted. Usually there 
is but one ulcer, but sometimes there are more. ; 

The symptoms to which this disease gives rise are often 
exceedingly indefinite and obscure, and in some cases the 
diagnosis has been first made out by the sudden occurrence 
of a fatal perforation. Generally, however, there are cer- 
tain evidences more or less distinct which tend to indicate 
the probable presence of a gastric ulcer. First among these 
is pain, which is in some measure present at all times, but 
is markedly increased after food. This pain is situated 
either in front, atthe lower end of the sternum, or fully 
more commonly behind, about the middle of the back. 
Sometimes it is felt at one or both sides. It is often ex- 
tremely severe, and is usually accompanied with much ten- 
derness to touch, and also with a sense of oppression and 
inability to wear tight clothing. The pain is probably 
largely due to the active movements of the stomach set 
up by the presence of the food. Accompanying the pain 
there is frequently vomiting, either very soon after the food 
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is swallowed or at a later period. This tends in some meas- 
ure to relieve the pain and discomfort, and in many in- 
stances the patient rather encourages this act. Vomiting 
of blood (hematemesis) is a frequent symptom, and is most 
important diagnostically. It may show itself either to a 
slight extent, and in the form of a brown or coffee-like mix- 
ture, or as an enormous discharge of pure blood of dark 
color and containing clots. The source of the blood is some 
vessel or vessels which the ulcerative process has ruptured. 
Blood is also found mixed with the discharges from the 
bowels, rendering them dark and tarry looking. The gen- 
eral condition of a patient with gastric ulcer is asa rule 
that of ill-health, showing pallor, more or less emaciation, 
and debility. The tongue presents a red irritable appear- 
ance, and there is usually constipation of the bowels. 


The course of a case of gastric ulcer is very variable. In 


some instances it would appear to be acute, making rapid) 


progress to a favorable or unfavorable termination. In 
most, however, the disease is chronic, lasting for months or 
years; and in those cases where the ulcers are multiple 
or of extensive size incomplete healing may take place 
and relapses of the symptoms occur from time to time. 


Ulcers are sometimes present and give rise to no marked | n I 
orifice into the intestines of the contents of the stomach, 


symptoms; and it has occurred to the writer to see more 
than one instance of this kind where fatal perforation sud- 
denly took place, and where post-mortem examination re- 
vealed the existence of long-standing ulcers which could 
not possibly have been made out by any evidences fur- 
nished during life. While gastric ulcer is always to be re- 
garded as a dangerous disease, its termination, in the great 
majority of cases, is in recovery. It frequently, however, 
leaves the stomach in a delicate condition, necessitating the 
utmost care as regards diet. Occasionally, though rarely, 
the disease proves fatal by sudden hemorrhage, but a fatal 
result is more frequently due to perforation and the extru- 
sion of the contents of the stomach into the peritoneal cav- 
ity, in which case death. usually occurs in from twelve to 
forty-eight hours, either from shock or from peritonitis. 
Should the stomach become adherent to another organ, and 
fatal perforation be thus prevented, there may remain as 
the result of this a permanent condition of dyspepsia, owing 
to interference with the natural movements of the stomach 
during digestion; while again stricture of the pylorus and 
consequent dilatation of the stomach is an occasional result 
of the cicatrization of an ulcer in its neighborhood. 

Of prime importance in the treatment of this disease is 
the careful adjustment of the diet, the conditions existing 
in the stomach obviously requiring that the food adminis- 
tered should be of as bland and soft a character as possible. 
Of all substances milk forms the most suitable aliment, and, 
while there may be instances in which it fails to agree, even 
when mixed with lime water or previously boiled, these are 
comparatively few. The peptonized foods originally sug- 
gested by Sir Wm. Roberts of Manchester are frequently 
found of much service in this disease. Light soups as well 
as milk may sometimes be administered in this way with 
benefit. The quantity, the intervals between the times of 
administration, and the temperature, as well as the quan- 
tity, of the food demand careful attention. In severe cases, 
where the presence of food in the stomach gives rise to 
much suffering, nourishment by the bowel may be given 
for a time with great advantage. Of medicinal remedies 
the most serviceable are large doses of bismuth, with which 
it may be necessary to conjoin small doses of opium or of 
hydrocyanic acid for the relief of pain. The careful admin- 
istration of nitrate of silver has been recommended as a 
means of promoting the healing of the ulcers, but this end 
is probably more readily accomplished by the remedies and 
especially by the method of diet already referred to, com- 
bined with rest. When hemorrhage occurs it is relieved 
by ice and by such styptics as gallic acid, ergot of rye, lead, 
alum, ete., while in the dread event of perforation the only 
means of affording relief is opium. Y 

Cancer of the Stomach is one of the most common forms of 
internal cancerous disease. It occurs for the most part in 
Perens at or after middle life, and in both sexes equally. 

ereditary tendency may not unfrequently be traced. 

The most common varieties of cancer affecting the stomach 
are scirrhus, medullary, and colloid, and the parts affected 
are usually the inlet or outlet orifices ; but the morbid pro- 
cess may spread widely in the stomach wail. Whenin the 
neighborhood of the pylorus a stricture is frequently pro- 
duced as the disease advances. The cancerous growth usu- 
ally commences in the submucous tissue, but as it progresses 
it tends to ulcerate through the mucous membrane, and in 
this process hemorrhage and hematemesis may occur. The 
symptoms of this disease are in many instances so indefi- 
nite as to render the diagnosis for a long time conjectural. 
They are mostly those of dyspepsia, with more or less pain, 
discomfort, and vomiting, particularly after meals. The 


‘originally of forty single stones, much smal 


STONE—STONEHENGE. 


vomited matters are often of coffee-ground appearance, due 
to admixture with blood, but copious hematemesis is less 
frequent than in cases of gastric ulcer. The patient loses 
flesh and strength and soon comes to acquire the cachec- 
tic aspect commonly associated with cancer. The diag- 
nosis is rendered all the more certain when, as is frequently 
the case, a tumor can be detected on examination over the 
region of the stomach, but there are many instances where 
no such evidence is obtained and where the nature of the 
disease is left to be made out by the age of the patient and 
by the intractable and progressive character of the symp- 
toms. Cases of cancer of the stomach advance with more 
or less rapidity to a fatal termination, which is usually 
quickest in the medullary form. In most instances death 
takes place in from six to twelve months. The treatment 
can only be palliative, but much relief may often be afforded 
by a careful attention to diet, by the treatment applicable 
to dilatation of the stomach, and by the use of opium. 
Stricture of the Pylorus may, as has been already indicated, 
result from the various morbid conditions affecting the 
stomach to which reference has been made, namely, catarrh, 
uleer, and cancer. By whatever means produced, the effect 
is an obstruction to the transmission through the pyloric 


the occurrence of dilatation of the organ, with weakening 
of its walls, and the consequent accumulation and fermen- 
tation of partially digested food. This condition gives rise 
to much discomfort. heartburn, and pain, and to the oceur- 
rence every few days of a copious vomiting of fermenting 
material, in which may be found on microscopic examina- 
tion the fungoid growths of Sarcina and Torule. With the 
continuance of the disease the symptoms tend to increase 


/and to wear out the patient’s strength, since little or no 


assimilation is possible, and death sooner or later takes place 
from inanition. For a long time this condition was re- 
garded as incurable in every case, till the method of treat- 
ment, originally suggested by Kiissmaul, of washing out 
the stomach daily or less frequently was found to yield re- 
markably beneficial results in almost all cases, and, in many 
instances of non-cancerous disease, to accomplish an actual 
cure. This plan of treatment is now largely resorted to, 
and it has proved to be a valuable addition to the thera- 
peutics of gastric diseases. (J. O, A.) 


STONE, a market-town of Staffordshire, England, 
on the river Trent, and on the North Staffordshire 
Railway, 7 miles south of Stoke and 7 north of Staf- 
ford. Part of the walls remain of an abbey which 
dates from the foundation of a college of canons in 
670. The present church was opened in 1750. The 
inhabitants are employed chiefly in shoemaking, but 
malting, brewing, and tanning are also carried on. The 
population of the urban sanitary district (estimated 
area 1000 acres) was 5669 in 1881. 

STONE. See Vestcat Diseases, 

STONEHENGE, one of the most remarkable ex- 
amples of the ancient stone circles, is situated in Salis- 
bury Plain, Wiltshire, about 7 miles north of Salis- 
bury. It consists of two circles and two ovals with a 
large stone in the centre. The outer circle, about 300 
feet in circumference, is composed of upright stones 
about 16 feet in height and 18 feet in cirenmference, 
with others of similar size placed horizontally on their 
tops. Originally, there were thirty uprights and thirty 
imposts, but now only seventeen uprights and seven 
imposts retain their position. The inner circle, which 
is about 9 feet distant from the outer circle, consisted 

ler in size, 
and, unlike those of the outer circle, showing no evi- 
dence of having been hewn. The larger of the ovals 
was composed of five pairs of trilithons standing 
separate from each other, and rising gradually in 
height from east to west. Only two of these now 
remain entire; one of the uprights of the grand cen- 
tral trilithon has fallen, and is broken in two pieces ; 
the impost though fallen is entire, and the other im- 
pee is 9 feet out of the perpendicular; ae tri- 
ithon fell outward on the 3d June, 1797; and of a 
third one of the uprights is. still peers other 
upright and the impost having in their fi 
ken into three pieces. The inner oval cor 
inally of nineteen stones, of which there are 
of eleven, tapering in form and taller than 
the inner circle. In the centre of the smal 
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STONE MASONRY—STORK. 


the supposed altar stone, 15 feet in length. The whole 
is surrounded by a vallum and ditch about 370 yards 
in circumference. From the northeast an avenue, 
marked bya bank and ditch on each side, proceeds for 
a distance of 594 yards, after which it divides into 
two branches, one going eastwards up a hill between 
two groups of barrows, and the other northwestwards 
about 300 yards to the cursus or race-course. ‘The 
cursus, Which is inclosed between two parallel banks 
and ditches running east and west, is a mile and 176 

ards in length, with a breadth of 110 yards. There 
is a smaller cursus a little to the north. In the avenue 
there is a cromlech or bowing-stone, 16 feet in length, 
called the Friar’s Heel, and in a line with it, within 
the area of the work, there is a large prostrate stone 
on which it 1s supposed the victims were immolated. 
Barrows lie around on all sides. 


Stonehenge is first mentioned by Nennius in the 9th cen- | 


tury, who asserts that it was erected in commemoration of 


the 400 nobles who were treacherously slain near the spot | 


by Hengist in 472. A similar account of its origin is given 
in the triads of the Welsh bards, where its erection is at- 
tributed to King Merlin, the successor of Vortigern. 
Jones, in his work on Stonehenge, published in 1655, en- 
deavors to prove that it was a temple of the Romans, but 
later writers of authority are generally agreed that it is of 
Druidical origin, although there are differences of opinion 
as to its probable date, some placing it at 100 years before 
Christ, and others in the 5th century. It seems most prob- 
able that the inner circle and inner oval, constructed of 


smaller stones of granite, which must have been brought | 


from a distance, is of earlier origin than the outer circle 


_and oval, 


Among numerous writings on Stonehenge may be mentioned 
Stonehenge and Abury, by Dr. William Stukeley, 1740, reprinted in 
1810; Davies's Celtic Researches, 1804, and Mythology of the Druids, 
1809; Hoare’s Ancient Wiltshire, vol.i., 1812; Browne, An Illustra- 
tion of Stonehenge and Abury, 1823 ; the article on Stonehenge in the 
Quarterly Review for July, 1860 ; Long’s Stonehenge and its Barrows, 
1876; Gidley, Stonehenge, Viewed in the Light of Ancient History and 
Modern Observation, 1877: 

STONE MASONRY. See BurLp1na, vol. iv. p. 418. 

STONINGTON, a borough and seaport. of the 
United States, in New London county, Connecticut, 
is situated on Long Island Sound, 139 miles from New 
York by the railway to Providence and Boston. It is 
built on a narrow rocky point, and is a quiet quaint- 
looking town, largely frequented as a summer watering- 
place. Its industries comprise silk-throwing and the 
manufacture of silk machinery, and it has a consid- 
erable interest in sealing. Here and there may still 
be seen traces of the bombardment by the British 
under Sir Thomas Hardy, in August, 1814. The har- 
bor is protected by two breakwaters; it is the terminus 
of a daily line of steamers from New York. The popu- 
lation of the township was 6313 in 1870, and 7355 in 
1880. Settled in 1649, the borough was incorporated 
in 1801. 

STORACE, SrepHen (1763-1796), dramatic com- 
oser, was born in London in 1763. His father, Ste- 
ano Storace, an Italian contrabassist, taught him the 

violin so well that at ten years old he played success- 
fully the most difficult music of the day. After com- 
pleting his education at the Conservatorio di Sant’ 


nofrio at Naples, he produced his first opera, Gli 


Sposi Malcontenti, at Vienna, in 1785. Here he made 
the acquaintance of Mozart, in whose Nozze di Figaro 


his sister, Anna Selina Storace, first sang the part of 


Susanna. Here also he produced a second opera, Gi 
gee founded on Shakespeare’s Comedy of Errors, 
and a “Singspiel,”’ entitled Der Doctor und der 
Apotheker. But his greatest triumphs were achieved 
in England, whither he returned in 1787. After 


 ereating a favorable impression by bringing out his 
* Singspiel’’ at Drury 


ane, under the title of The 
Doctor and the Apothecary, Storace attained his first 
reat success in 1789, in The Haunted Tower, a 
e English opera, which ran for fifty nights in 
ion, and retained its popularity long after the 


f the present century. No Song No Supper 
; es Late and The Siege of Bel- 


Inigo | 
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| grade scarcely less so in 1791. The music of The 
Pirates, produced in 1792, was partly adapted from 
Gli Equivoci, and is remarkable as affording one of the 
earliest instances of the introduction of a grand finale 
into an English opera. ‘These works were followed by 
some less successful productions ; but The Cherokee 
(1794) and The Three and the Deuce (1795) were very 
favorably received, and the music to Colman’s play, 
The Iron Chest, first performed March 12, 1796, cre- 
ated even a greater sensation than The Haunted 
TVower. This was Storace’s last work. He caught 
cold at the rehearsal, and died in consequence, March 
19, 1796. 

The character of Storace’s music is pre-eminently English, 
but his early intercourse with Mozart gave him an immense 
| advantage over his contemporaries in his management of 
| the orchestra, while for the excellence of his method of 
writing for the voice he was no doubt largely indebted to 
the charming vocalization of his sister Anna, This lady, 
who has attained lasting honor as the original representa- 
tive of Susanna in Le Nozze di Figaro, was born in London 
in 1766, completed her education at Venice under Sacchini, 
sang for Mozart at Vienna, and first appeared at the King’s 
Theatre in London in 1787. After contributing greatly to 
'the success of The Haunted Tower, and her brother’s later 

operas, she crowned a long and brilliant career by winning 
great laurels at the Handel Commemoration at Westminster 
Abbey in 1791, retired from public life in 1808, and died 
August 24,1817. During her stay in Vienna she married 
John Abraham Fisher, a celebrated violinist, but he used 
/her so cruelly that she refused to bear his name, and in 
her will—bequeathing property to the amount of £50,000 
—styled herself “spinster.” 


STORAX. It has been explained in INCENSE (vol. 
xii. p. 757) and LiquipAMBAR (vol. xiv. p. 693) that 
the storax of commerce and the pharmacopeeia (used 

as an emollient) is derived from the Oriental liquid- 
‘ambar tree. The storax of the ancients, on the other 
hand, a solid gum which does not now occur in com- 
‘merce, appears to have been the product of the beau- 
tiful white-flowered shrub Styrax officinalis, which is 
still common on Carmel and elsewhere in Syria. It was 
/much used as an incense, and formed an early and im- 
portant article of Phoenician trade (see Movers, Phé- 
nizier, li. 3, 101, 223 s 4 It is probable that the 
Greek work oripaé is of emitic origin, representing 
the Hebrew ‘7¥, which the English version renders 
‘“balm’’ (Lagarde, Mitthetlungen, p. 234 sq.). 

STORK (A.8. Store; Germ. Storch), the Ciconia 

alba of ornithology, and, through picture and story, 
one of the best known of foreign birds; for, though 
often visiting Britain, it has never been a native or even 
inhabitant of the country. It is a summer-visitant to 
most parts of the European continent,—the chief ex- 
ceptions being France (where the native race has been 
destroyed), Italy, and Russia,—breeding from southern 
Sweden to Spain and Greece, and being especially 
common in Poland.! It reappears again in Asia Minor, 
the Caucasus, Persia, and Turkestan, but further to 
the eastward it is replaced by an allied species, C. Loy- 
ciana, which reaches J — Though occasionally 
using trees (as was most likely its original habit) for 
the purpose, the Stork most generally places: its nest 
on buildings,’ a fact familiar to travellers in Denmark, 
Holland, and Germany, and it is nearly everywhere a 
cherished guest, popular belief ascribing good luck to 
the house to which it attaches itself.* Its food, con- 
sisting mainly of frogs and insects, is gathered in the 
neighboring pastures, across which it may be seen 
stalking with an air of quiet dignity; but in the season 


1 In that country its numbers are said to have greatly dimin- 
ished since about 1858, when a disastrous spring-storm overtook 
the homeward-bound birds. The like isto be said of Holland 
since about 1860. 

2 To consult its convenience a stage of some kind, often a cart- 
wheel, is in many eee: set upand generally occupied by succes- 
sive generations of tenants, 

2 Tts common Dutch name is Ooijevaar, which can be traced 
through many forms (Koolmann, Worterb. d. Ostfries. Sprache, i. p. 
8 sub voce Adebar”) to the old word Odeboro (‘the bringer of 

ood"). In countries where the Stork is abundantit enters ek ps3 
oe popular tales, songs. and proverbs, and from the days o 
Z£sop has been a favorite in fable. : 
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STORMS—STORY. 


of love it indulges in gestures which can only be called | little the C. boye/ana above mentioned, differing there- 


Sree ar aren 
wings In a kind of 


from the ground with extended | from in its greenish-white bill and black tail. 
ance, and, absolutely voiceless as it | these species are very like C. alba, but are larger, and 


Both 


is, making a loud noise by the clattering of its mandi-| have a bare patch of red skin round the eyes. 


bles. 
one leg on an elevated place, thence to sweep aloft and 
circle with a slow and majestic flight. Apart from its 


At other times it may be seen gravely resting on | 1e 8 . 
| by him from the Herons and the Ibises, butall three are 
|united by Prof. Huxley in his group Pelargomorphe. 


The Storks form the Pelargi of Nitzsch, as separated 


considerable size,—and a Stork stands more than three |The relations of the Storks to the Herons may be 


doubtful; but there is no doubt that the 
former include the J ABIRU (vol. xiii. p. 539) 
and its allies, as well as the curious genus 
Anastomus (with its lower mandible hollowed 
out so as only to meet the maxilla at the 
base and the tip), of which there are an 
African and an Asiatic species. Two other 
remarkable forms orebauia belong to the 
Pelargi. These are Baleniceps rex and 
Scopus umbretta, each the sole member of 
its own genus, and both from Africa. The 
former, first brought to Europe by Mr. M. 
Parkyns from the White Nile, was regarded 
by Gould, who described it in the Zoological 
Proceedings (1851, pp. 1, 2, pl. xxxv.), as 
an abnormal Pelican. This view was dis- 
puted by Reinhardt (op. cit., 1860, p. 377), 
and wholly dispelled by Prof. Parker in the 
Zoological 7'ransactions (iv. pp. 269-351), 
though these two authors disagreed as to 
its affinities, the first placing it with the 
Storks, the last assigning it to the Herons. 
In singularity of aspect few birds surpass 
Baleniceps, with its gaunt gray figure, some 
five feet in height, its large luat sur- 
mounted by a little curled tuft, the scowl- 
ing expression of its eyes, and its huge bill 
in form not unlike a whale’s head—this 
last suggesting its generic name—but tipped 
with a formidable hook. The shape of the 


bill has also prompted the Arabs to eall it, 
according to their idiom, the “‘ Father of a 
Shoe,”’ and it has been designated ‘‘ Shoe- 
bill”? in English.? The other form that re- 


mains to be noticed is the Scopus umbretta. 


of ornithologists, called the ‘‘ Umbre”’ by 


Pennant. This was discovered by Adanson 


the French traveller in Senegal about the 


middle of the last century, and was described 
by Brisson in 1760. It has since been found 


to inhabit nearly the whole of Africa and 
Madagascar, and is the ‘‘ Hammerkop”’ 


(Hammerhead) of the Cape colonists. 


Shoe-Bill or Whale-Headed Stork. (After Wolf in Trans. Zool. Soc.) 


feet in height,—its contrasted plumage of pure white 
and deep black, with its bright red bill and legs, makes 
it a conspicuous and beautiful object, especially when 
seen against the fresh green grass of a luxuriant 
meadow. In winter the Storks of Europe retire to 
Africa,—some of them, it would seem, reaching the 
Cape Colony,—while those of Asia visit India. 
second species, with much the same range, but with 
none of its relative’s domestic disposition, is the Black 
Stork, C. nigra, of which the upper parts are black, 
brilliantly glossed with purple, copper, and green, while 
it iswhite beneath,—the bill and legs, with a patch of 
bare skin round the eyes, being red. This bird breeds 
in lofty trees, generally those growing in a large forest. 
Two other dark-colored, but somewhat abnormal, 
species are the purely African C. abdimii, and the C. 
episcopus, Which has_a wider range, being found not 
only in Africa but in India, Java, and Sumatra. The 
New World has only one true Stork, C. maguari,' 
which inhabits South America, and resembles not a 


1 This was formerly believed to have occurred in Europe, but 
erroneously, as was shown by Schlegel (Rev. Critique, p. 104). 


Though not larger than a Raven, it builds 
an enormous nest, some six feet in diameter, 
with a flat-topped roof and a small hole for 
entrance and exit, and placed either on a 
tree or a rocky ledge.’ The bird, of an 
almost uniform brown color, slightly glossed with pur- 
ple, and its tail barred with black, has a long occipital ' 
crest, generally borne horizontally, so as to give rise to 
its common name. It is somewhat sluggish by day, 
but displays much activity at dusk, when it will go 
through a series of strange performances. In all the 


A | Storks, so far as is known, the eggs are white, and in 


most forms distinguishable by the grain of their shell, 

which, without being rough, is closely pitted with pore- 

like depressions. (A. N.) 
STORMS. See Mereorooey, vol. xvi. pp. 159- 


161. 

STORY, Josrpnt (1779-1845), was born at Marble- 
head, Massachusetts, September 18, 1779, graduated 
at Harvard in 1798, and was admitted to the bar in 


2 Under one or other of these names it is mentioned by wpey 
African travellers ; but the best account of it is that given on 
Heuglin (Orn. reg eric pp. 1095-1099). In 1 cor ng 
birds were brought to England by Mr. Petherick and in 
the Pagentg mine hee pee , Pel 

wo figures of the nest are given by Holub and Von 
(Beitr. Orn. Siidafrikas, p. 279), a A ‘ 


4[A more detailed account of Judge Story and his y will 
be found in the Appendix.—Am. ED] gS fay Ww 


STOTHARI 


Massachusetts in 1801. He was a member of the 

Democratic party, then weak in New England but all- 

powerful in the rest of the Union; and his district | 
made him its representative in Congress for 1808-9. | 
In 1811 one of the associate-justiceships of the United 

States supreme court became vacant, and Story was 

appointed to it, retaining the office for life. Here he 

found his true sphere of work. ‘The traditions of the 

American people, their strong prejudice for the local | 
supremacy of the States and against a centralized | 
government, had yielded reluctantly to the establish- 

ment of the federal legislative and executive in 1789. | 
The federal judiciary had been organized at the same 
time, but had never grasped the full measure of its 
powers. Soon after Story’s appointment the supreme 
court began to bring out into plain view the powers | 
which the constitution had given it over State courts | 
and State legislation. The leading place in this work 

belongs to Chief-Justice John Marshall, but Story has 

a very large share in that remarkable series of. decisions 

and opinions, from 1812 until 1832, by which the work 

was accomplished. In addition to this he built up the 

department of admiralty law in the United States 

courts ; and his Commentaries on the American Con- 

stitution are still the leading authority on the inter- 

retation of that instrument. He died at Cambridge, 

Massachusetts, where he was the head of the Harvard 
law school, September 10, 1845. 


See Story’s Life and Letters of Joseph Story; Story’s Mis- 
cellaneous Works ; Story’s Commentaries on the Constitution of 
the United States, and a great number of standard law-books 
of which he was the author. His supreme court decisions 
are in Cranch’s, Wheaton’s, and Peters’s Reports ; his circuit 
decisions in Gallison’s, Mason’s, Sumner’s, and Story’s Re- 
ports. 


STOTHARD, Cartes ALFRED (1786-1821), anti- 
quarian draughtsman, son of Thomas Stothard, noticed 
below, was born in London on July 5, 1786. After 
studying in the schools of the Royal Academy, he 
began, in 1810, his first historical piece, the Death of 
Richard IT. in Pomfret Castle. Having taken a strong 
interest from an early period in the costumes of differ- 
ent ages and nations, he published in 1811 the first 
part of his valuable work, The Monumental Eqfigies of 
Great Britain. He was appointed historical-draughts- 
man to the Society of Antiquaries, and was deputed 
by that body to visit Bayeux, to make drawings of the 
well-known tapestry. He was made a fellow of the 
society in 1819, and subsequently engaged in numerous 
journeys with the view of illustrating the works of D. 
ysons. While engaged in tracing a portrait from one 
of the windows of the church of Beer-Ferrers, Devon- 
shire, he fell and was killed on the spot (May 27, 1821). 
His widow (afterwards Mrs. Bray), along with her 
brother, completed his Monumental Ejfigies, left_un- 
finished at his death. A biography, by his widow, 
was published in 1823. 

STOTHARD, Tomas (1755-1834), subject painter, 
was born in London on August 17, 1755, the son of a 
well-to-do innkeeper in Long Acre. Being a delicate 
child, he was sent at the age of five toa relative in 
Yorkshire, and attended school at Acomb, and after- 
wards at Tadcastle and at Ilford in Essex. Showing 
a turn for drawing he was apprenticed to a draughts- 
man of patterns for brocaded silks in Spitalfields, and 
during his leisure hours he attempted illustrations to 
the works of his favorite poets. Bitee of these draw- 
ings were praised by Harrison, the editor of the 
Novelist’s Library, and, Stothard’s master havi 
: camp he resolved to devote himself to art. In 17 


1794, and librarian in 1817. 
was thirty; and it is recorded that, 
wedding ceremony, he spent th \ 
etly drawing in the schools, and, on leaving, re- 


y party.” 


a fellow student to accompany him ‘‘to a| for domestic heating. 
“Do come,” he said, ‘‘for I have | acquainted with the hypocaust, 
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He died in Lon- 


this day taken unto myself a wife.”’ 
don on the 27th of April, 1834. 


Among his earliest book illustrations are plates engraved 
for Ossian and for Bell’s Poets; and in 1780 he becaine a 
regular contributor to the Novelist’s Library, for which he 
executed cne hundred and forty-eight designs, including 
his eleven admirable illustrations to Peregrine Pickle and 
his graceful subjects from Clarissa and Sir Charles Grandison. 
Soon his hands were full of work, for all commissions were 
welcome to him. He contentedly designed plates for 
pocket-books, tickets for concerts, illustrations to almanacs, 
portraits of popular players,—and into even the slightest and 


! most trivial sketches he infused a grace and distinction 


which render them of value to the collectors of the present 
time. Among his more important series are the two sets 
of illustrations to Robinson Crusoe, and the plates to The 
Pilgrim’s Progress (1788), to The Rape of the Lock (1798), to 
the works of Gessner (1802), to Cowper’s Poems (1825), and 
to The Decameron; while his figure-subjects in the superb 
editions of Roger’s Italy (1830) and Poems (1834) prove that 
even in latest age his fancy was still unexhausted and his 
hand hardly at all enfeebled. He is at his best in subjects 
of a domestie or a gracefully ideal sort; the heroic and 
the tragic were beyond his powers. The designs by Stothard 
have been estimated by Mr. Wornum to number five thou- 
sand, and of these about three thousand have been engraved. 
His oil pictures are usually small in size, and rather sketchy 
in handling. Their coloring is often rich and glowing, 
being founded upon the practice of Rubens, of whoim 
Stothard was a great admirer. He was a contributor to 
Boydell’s Shakespeare Gallery, but his best-known painting 
is the Procession of the Canterbury Pilgrims, the engraving 
from which, begun by Schiavonetti and finished by Heath, 
attained an immense popularity. It was followed by a 
companion work, the Flitch of Bacon, which was drawn in 
sepia for the engraver, but was never carried out in color. 
In addition to his easel pictures, Stothard adorned the 
grand staircase of Burleigh House with subjects of War, 
Intemperance, and the Descent of Orpheus in Hell (1799- 
1803); the mansion of Hafod, North Wales, with a series of 
scenes from Froissart and Monstrelet (1810), the cupola of 
the upper hall of the Advocate’s Library, Edinburgh (now 
occupied by the Signet Library), with Apollo and the Muses, 
and figures of poets, orators, etc. (1822); and he prepared 
designs for a frieze and other decorations for St. James’s 
Palace. He also designed the magnificent shield presented 
to the duke of Wellington by the merchants of London, and 
executed with his own hand a series of eight etchings from 
the various subjects which adorned it. 
An interesting but most indiscriminately eulogistic Les is gt 
bea ee by his daughter-in-law Mrs. Bray, was published in 
STOURBRIDGE, a market-town of Worcester- 
shire, England, stands on an eminence on the south 
bank of the Stour, and on the Great Western Rail- 
way, on the borders of Staffordshire, 4 miles southwest 
of Dudley and 10 west of Birmingham. <A branch 
canal connects the town with the Staffordshire and 
Worcestershire Canal. The Stour is crossed by a rail- 
way viaduct erected in 1882 at a cost of £13,835 
[$67,238.10]. The town possesses a corn exchange, a 
mechanics’ institute, an Edward VI. grammar school, 
a Government school of art, and a blue-coat or hospital 
school. The manufacture of glass was established in 
1556 by emigrants from Hungary, the place where 
they erected their manufactory being still known as 
Hungary Hill. Valuable fire-clay is obtained in the 
neighborhood, and a great variety of fine bricks are 
made. There are also large’ iron and leather works. 
The town was originally called Bedcote, a name which 
the manor still retains. The population of the urban 
sanitary district (area 450 acres) in 1871 was 9376, and 
in 1881 it was 9757. ; J 
STOVES anp FIREPLACES are structures of iron 


ng | and other materials in which fuel is burned for heatin 
78{and ventilating apartments and for cooking 
s became a student of the Royal Academy, of which | Following the primitive o 
he was elected associate in 1791, full academician in | heating apparatus used 
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under the floor of the apartment to be heated (see 
Barus, vol. iii. p. 376). In an improved form of 
hypocaust, flues were provided which conveyed the 
heat and products of combustion to the floors of other 


apartments at some distance from the fire. 


In the} 


remains of Roman villas found in Britain the hypo- | 


caust is an invariable feature. The introduction of 
chimneys into houses in the early part of the 14th 
century opened the way to all modern improvements 
in the heating arrangements of apartments, and the 
efforts of inventors have been devoted to the securing 
of the thorough combustion of the fuel used, and to 
the utilization of the maximum amount of heat there- 
from in the most healthful and agreeable manner. 
Compare SMOKE ABATEMENT. 


The stove or close range, as distinguished from the open 


fireplace, distributes the largest amount of heat from the | 


fuel it burns. Inits simplest form the common stove con- 
sists of a case of iron, closed above, with its sole raised from 
the floor on which it stands. It has two small openings in 
one side, one on the level of the fire-bars for draught, and 
the other above for supplying fuel; and on the opposite 
side the products of combustion are carried away by a flue- 
pipe passing into a chimney. Ina more complex form the 
height of the case or body is increased, and a series of hori- 
zoutal flues or spaces are formed inside, through which the 
heated air and smoke pass, thus extracting more thoroughly 
the heat before it enters the chimney, and giving a greatly 
increased heating surface. Such stoves overdry the air in 
rooms, and, when they are externally heated to a high de- 
gree, floating particles are burned by falling on their sur- 
faces, whence arises the disagreeable stuffy smell almost 
inseparable from their use. To mitigate this evil of over- 
heating, linings of tiles, firebricks, and other non-conduct- 
ing materials are with great advantage introduced between 
the heated iron and the air of the apartment. In ventilat- 
ing stoves the outside casing of iron is entirely protected 
from the direct action of fire by a lining of firebrick. The 
inside is divided into several spaces or flues, and air drawn 
from without enters by a separate flue, and passing through 
these spaces is heated and delivered into the apartment as 
a warm current. In another class, of which the gill stove 
is the type, there radiates from the fire-case a range of 
flanges or gills a few inches apart, which conduct the heat 
outwards and enormously extend the heating surface, coun- 
teracting at the same time the tendency to overheating. 
Cooking stoves or ranges have in their centre a fire space coy- 
ered above with a removable top-plate, in which are circular 
openings whereby the cooking vessels can be brought into 
direct contact with the fire. At both sides there are one or 
more compartments which form ovens, and around these 
the heat from the fire is carried by flues; or at one side a 
water boiler may be placed, although generally a high- 
pressure boiler occupies a space immediately behind the 
fire. The flues which pass around all these spaces, and that 
also leading directly to the chimney, are controlled by 
dampers, so that the heat can be directed along any desired 
course, 

Both as a heating and cooking agent coal gas is now being 
largely used, and many forms of stoves have been devised 
to meet its peculiar conditions asa gaseous fuel. Gas stoves 
present the obvious adyantages of cleanliness, comparative 
freedom from smoke, and immediate readiness for use ; and 
the flame and heat are under the most perfect control. Gas 
is used in open fireplaces as well as in stoves, a most efficient 
open heating arrangement being that devised by the late 
Sir Chas. W. Siemens, in which a combined fire of charcoal 
and coal gasis made. Small lamp stoves for burning min- 
eral oils are also in use; but they share the serious disad- 
vantage of certain simple gis stoves, from which the whole 
products of combustion pass into the room in which they 
are placed. 

Fireplaces are entirely open in front; they radiate heat 
into the apartment; and flame, smoke, etc., pass direct into 
the chimney. The rapid passage of the heated air into the 
chimney carries away a large proportion of the heat, and 
this loss is particularly great in grates made entirely of 
iron. In modern grates of good quality the sides and back 
of the fire-basket are of fire-brick, which retains and throws 
out much heat. In slow-combustion grates the fire-basket 
is set low on the hearth, and air is admitted to the fuel only 
through the fire-bars in front. The back of the grate slopes 
in towards the hearth, where the fire space is comparatively 
narrow. By means of a door sliding down over the front 
from the upper part of the grate, the indraught of air can 
be modified at pleasure. In ventilating fireplaces the fire- 
basket is of iron lined with fire-brick, and in the space be- 


- 
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tween the back of the grate and the wall flues are formed 
which are heated from the fire. Into these flues air from 
without is introduced, which, after being there warmed 
passes into the apartment at suitable openings. 

STOW, Jon (1525-1605), historian and antiquary, 
was the son of Thomas Stow, a tailor, and was born 
in London, in the parish of St. Michael, Cornhill, in 
1525. His parents do not appear to have been rich, 
for his father’s whole rent for his house and garden 
was only 6s. 6d. [$1.58] a year, and Stow himself in 
his youth went every morning to fetch the milk for 


‘the family from a barn belonging to the nunnery of 


Walsingham in 1574. At the request of Parker he 


Minories. He learned the trade of his father, but 
possibly did not practice it much after he grew up to 
manhood. In 1549 he ‘‘ kept house’’ near the well 
within Aldgate, but afterwards he removed to Lime 
Street ward, where he resided till his death. _ His first 
publication was A Summary of Englische Chronicles 
in 1561, which was frequently reprinted, with slight 
variations, during his lifetime. f the first edition a 
copy was said to have been at one time in the Grenville 
library. In the British Museum there are at present 
copies of the editions of 1567, 1573, 1587, 1590, 1598, 
and 1604. Stow having in his dedication of 1567 re- 
ferred to the rival jiablicasinn of Richard Grafton in 
contemptuous terms, the dispute between them became 
extremely embittered. Stow’s antiquarian tastes 
brought him under ecclesiastical suspicion as a person 
‘*with many dangerous and superstitious books in his 
possession,’’ and in 1568 Grindal, bishop of London, 
caused his study to be searched. An inventory was 
taken of certain books he possessed ‘‘in defence of | 
Papistry,’’ but he was apparently able to satisfy his | 
interrogators of the soundness of his Protestantism. 
A second attempt to incriminate him in 1570 was 
also without result. In 1580 Stow published his 
Annales, or a Generale Chronicle of England from 
Brute until the present yeare of Christ 1580; it was 
reprinted in 1592, 1601, and 1605, the last being con- 
tinued to the 26th March, 1605, or within ten days of 
his death ; editions ‘t amended ”’ by Howes appe in 
1615 and 1631. The work by which Stow is best 
known is his Survey of London, published in 1598, 
not only interesting from the quaint simplicity of its 
style and its amusing descriptions and anecdotes, but. 
of unique value from its minute account of the build- 
ings, social condition, and customs of London in the 
time of Elizabeth. A second edition appeared in his 
lifetime in 1603, a third with additions by Anthony 
Munday in 1618, a fourth by Munday and Dyson in 
1633, a fifth with interpolated amendments by a 
in 1720, and a sixth by the same editor in_ 1754. ie 
edition of 1598 was reprinted, edited by W. J. Thoms, 
in 1842, in 1846, and with illustrations in 1876. 
Through the patronage of Archbishop Parker Stow 
was enabled to print the FJores Historiarum of Mat- 
thew of Westminster in 1567, the Chronicle of Mat- 
thew Paris in 1571, and the Historia Brevis of Thomas 


had himself compiled a ‘‘ farre larger volume,’’ but. 
circumstances were unfavorable to its publication and 
the manuscript is now lost. Additions to the pre- 
viously published works of Chaucer were twice made — 
through Stow’s ‘own painful labours” in editions of - 
1561 and 1597, A number of Stow’s manuscripts are — 
in the Harleian_ collection in the British Museum, — 
Some are in the Lambeth Library (No. 306); and from 
the volume which includes them were published by 
the Camden Society, edited by James Gairdner, Three — 
Fifteenth- Century Chronicles, with Historical Memo- 
randa by John Stowe the Antiquary, and C 
orary Notes of Occurrences written by him 
tow’s literary labors did not prove very remut 
but he accepted poverty in a cheerful 
Jonson relates that once when walking v 
jocularly asked two mendicant crippl 
would have to take him to their pe 
he, however, obtained from King 
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March, 1604, authorized him and his deputies to collect | tion and illustration of which the name of Lord Stowell is 


‘amongst our loving subjects their voluntary contri- 
butions and kind gratuities,’ and himself began ‘the 
largesse for the example of others.’’ If the royal 
appeal was successful Stow did not live long to enjoy 
the increased comfort resulting from it, as he died on 
the 6th April following. He was buried in the church 
of St. Andrew Undershatt, where the monument 
erected by his widow, exhibiting a terra-cotta figure of 
him, still remains. 

STOWELL, Witt1aMm Scorr, Baron (1745-1836), 
one of the ablest and most accomplished of English 
judges, especially in international law, was born at 


on 17th October, 1745. His father was a ‘‘ coalfitter 
(or tradesman engaged in the transport of coal); his 
mother was the daughter of a small tradesman, Atkin- 
son by name; his younger brother John became the 
famous Lord Chancellor ELDON (7.1). Scott was edu- 
eated at the Newcastle grammar school under the able 
tuition of the Rev. Hugh Moises. In February, 1761, 
he gained a Durham scholarship at Corpus Christi 
College, Oxford, and was immediately admitted as a 
student of the university. 
bachelor of arts, and became first a probationary fel- 


well-known Sir William) Jones—a tutor of University 
College. In 1767 he took his M.A. degree. In 1772 
he graduated as bachelor of civil law. As Camden 
reader of ancient history he rivalled the reputation of 
Blackstone (1774). Although he had joined the Mid- 
dle Temple in 1762 (June 24), it was not till 1776 
that Scott devoted himself to a systematic study of law. 
In 1779 (June 23) he graduated as doctor of civil law, 
and, after the customary ‘‘year of silence,’’ com- 
menced practice in the ecclesiastical courts. His pro- 
fessional success was rapid. In 1783 he became reg- 
istrar of the Court of Faculties, and in 1788 judge of 
the Consistory Court and advocate-general, in that 
year too receiving the honor of knighthood; and in 
1798 he was made judge of the High Court of Admi- 
ralty. Sir William Scott twice contested the repre- 
sentation of Oxford university,—in 1780 without 
snecess, but successfully in 1801. He also sat for 
Downton in 1790. Upon the coronation of George 
IV. (1821) he was raised to the peerage as Baron 
Stowell. After a life of distinguished judicial service 
Lord Stowell retired from the bench,—from the Con- 
sistory 
Court of Admiralty in December, 1827. His mental 
faculties became gradually feebler in his old age, and 
he died on January 28, 1836. Lord Stowell was twice 
married,—on April 7, 1781, to Anna Maria, eldest 
daughter and heiress of John Bagnall of Early Court, 

s, and on April 10, 1813, to the dowager march- 
ioness of Sligo. By his first marriage he had four 
children, of whom two (a son and a daughter) died in 
infaney, a third (a son) died unmarried in middle life, 
while the eldest (a daughter) was twice married and 
survived her father. 


Lord Stowell’s judgments are models alike of literary 
execution and of judicial reasoning. His style is chaste yet 
not inornate, nervous without abruptness, and perfectly 
adjusted in every instance to the subject with which he 
deals. His decisions in the cases of Dalrymple v. Dalrymple 

. Dodson’s Report) and Evans ». Evans (1 Hagg., 35)— 
ym their combined foree and grace, from the steadiness 
‘ith which every collateral issue is set aside, from their 
e insight into human motives, and from the light 
| they cast on the philosophy and dark history of 
ge law—deserve and will repay attentive perusal. 
Stowell composed with great care, and some of the 
which he revised for Haggard and Phillimore’s Reports 
as full of interlineations as a bill of the Lower House 
ected by the Lords. Stowell’s mind was judicial rather 
nsic,—reasoning, not as for a dialectic victory nor 
convince the parties on whose suit he was deciding, 
with sufficient clearness, fulness, and force to 
e decision at which he had arrived. 
ef doctrines of international law with the asser- 
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identified are these: The perfect equality and entire inde- 
| pendence of all states (Le Louis, 2 Dod., 243)—a logical 
‘deduction from the Austinian philosophy and still one of 
the fundamental principles of English jurisprudence ; that 
the elementary rules of international law bind even semi- 
barbarous states (Hurtige Hans, 2 Rob., 325) ; that blockade 
to be binding must be effectual (The “ Betsey,” 1 Rob., 93); 
that there cannot be a legal where there is no actual block- 
ade; and that contraband of war is to be determined by 
“probable destination ” (The “ Jonge Margaretha,” 1 Rob., 
159). In the famous Swedish convoy case (The “ Maria,” 1 
Rob., 350; see too The “ Recovery,” 6 C. Rob., 348-9) Lord 
Stowell, in defiance of the complaints of those greedy 


| merchants who, as Pufendorf, himself by choice a Swedish 
eworth, a village about four miles from Neweastle, | 


Court in August, 1821, and from the High! ] 


civilian, tells us, cared not how things went provided they 
could but satisfy their thirst of gain, asserted that “a prize 
court is a court not merely of the country in which it sits 
but of the law of nations.” “The seat of judicial authority,” 
he added, in words which have become classic, “is indeed 


| locally here, in the belligerent country, but the law itself 


has no locality.” 

The judgments of Lord Stowell were, almost without 
exception, confirmed on appeal, are to this day the interna- 
tional law of England, and have become presumptive 
though not conclusive evidence of the international law of 


in t%64 tho» wendeated: dé'| America. “TI have taken care,” wrote Justice Story, “ that 
5 a « ul o | 


they shall form the basis of the maritime law of the 


St. | United States, and I have no hesitation in saying that 
low and then—as successor to William (afterwards the | 


they ought to do so in that of every civilized couutry in the 
world.” 


See Townsend, Lives of Twelve Eminent Judges, vol. ii.; Quarterly 
Review, vol. 1xxv.; W. E. Surtees, Skelch of Lords Slowell and Eldon ; 
Creasy, First Platform of International Law; Decisions, by Dodson 
and Haggard. 


popes! See OPHTHALMOLOGY, vol. xvii. 
p. 807. 

STRABO, the famous geographer and historian, 
was born at Amasea in Pontus, a city which had been 
Hellenized to a great extent. Of his father’s family 
we know nothing; but several of his mother’s rela- 
tions, who were probably Greeks, had held important 

osts under Mithradates Kuergetes and his famous son 
Mithradates Eupator. Dorylaus, a distinguished gen- 
eral of Mithradates Euergetes, was the great grand- 
father of Strabo’s mother. After the murder of that 
king, Dorylaus, who at that time was collecting mer- 
cenaries in Crete, where he had obtained the command 
in a successful war of the Cnossians against Gortyn, 
settled at Cnossus. By Sterope, a Macedonian, he had 
a daughter and two sons,—Lagetas and Stratarchus. 
Dorylaus had a brother Phileteerus, whose son Dory- 
aus was brought up with Mithradates Kupator. This 
king, at the instance of his friend invited back to 
Pontus the family of Dorylaus, who was himself now 
dead, as was also his son Lagetas. Strabo saw Strat- 
archus in extreme old age. The daughter of Lagetas 
was the mother of Strabo’s mother. Mvaphernes, an 
uncle of Strabo’s mother, probably on the father’s 
side, was governor of Colchis under Mithradates Kupa- 
tor. His mother’s father must have held an impor- 
tant position, for, seeing the sponte downfall of 
the king, and also in anger against him for having put 
to death his kinsmen Tibius and Theophilus, he handed 
over fifteen forts to Lucullus. In spite of this, with 
the ruin of the king the fortunes of the family fell. 
since Pompey refused to ratify the rewards promised 
by Lucullus. 

Life.-—Though the exact date of Strabo’s birth is 
unknown, a close approximation is possible. Clinton 

laces it not later than 54B.c. The most probable 

ate lies between 64 and 62, since he speaks of certain 
events occurring at the former as ‘‘ 
time,’’ whilst he describes an occurrence in the latter 
year as “‘in my own time,’’ phrases which he uses 
elsewhere with Sere: exactness in speaking of persons 
and events. He received a good education in the 
Greek poets, especially Homer; he studied at Nysa 
under the grammarian Aristodemus, under Tyrannio 
the grammarian at Rome, under the philosopher 
Xenarchus either at Rome or Alexandria, and he had 
studied Aristotle along with Boethus (possibly at 


a little before my. 
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Rome under Tyrannio, who had access to the Aris- | him 


totelian writings in Sulla’s library). 
that from none of those teachers was he likely to learn 
mathematics or astronomy. 
B.0., where he saw Octavian on his return from Egypt 
to celebrate his triumph for Actium. He was in Egypt 
in 24 B.C., and took the opportunity of ascending the 
Nile in company with the prefect Adlius Gallus. 


as an eyewitness the place where the body of, Augustus 
was burnt in the Campus. He was still writing in 21 
A.p. The date of his death is unknown. Strabo’s 
statement that he saw P. Servilius Isauricus has 
caused some difficulty. This Servilius died at Rome in 
44 B.C, at an advanced age. Some suppose that Strabo 
confused him with P. Servilius Casca, also called 
Isauricus, or some other distinguished Roman whom 
he had seen in Asia, but by his words he clearly means 
the conqueror of the Isaurians. 
arises from an entirely unwarranted assumption that 
Strabo was on his way to Rome for the first_time in 


29 p.c. We haveseen that he studied under Tyrannio | 


in that city; if he did so after 29 B.o. Tyrannio must 
have been very old, which Strabo would probably have 
mentioned, as he does in the case of Aristodemus. 
Although he had seen a comparatively small portion 


of the regions which he describes, he had _ travelled | 


much, as he states himself: ‘‘ Westward I have 
journeyed to the parts of Etruria opposite Sardinia ; 
towards the south from the Huxine to the borders of 
Ethiopia; and perhaps not one of those who have 
written geographies has visited more places than I 
have between those limits. For those who have gone 
farther west have not gone so far eastward, and the 
case is the same with the regions between the northern 
and southern limits.’’ The fulness of his description 
in certain places, contrasted with the meagreness and 
inaccuracy in others, seems to indicate that in the 
former cases he had actually visited the places, but 
that he is dependent on second-hand information for 
the latter. He tells us that he had seen Egypt as far 
south as Syene and Phila, Comana in Cappadocia, 
Ephesus, Mylasa, Nysa and Hierapolis in Phrygia, 
Gyarus, and Populonia. Of Greece proper he saw 
but little; he visited Corinth, Athens, Megara, and 
ylaces in their vicinity, and perhaps Argos, although 
e was not aware that the ruins of Mycense still 
existed ; he had seen Cyrene from the sea, probably 
on his voyage from Puteoli to Alexandria. e re- 
mained at the latter place a long time, probably 
amassing materials, and studying astronomy and 
mathematics. For nowhere could he have had a 
better means of consulting the works of historians, 


geographers, and astronomers, such as Eratosthenes, 
Posidonius, Hipparchus, and Apollodorus. When 
and where he went from Egypt we know not. It has 


been commonly assumed that he returned home to 
Amasea. For this there are no grounds. Probabilities 
are in favor of his having returned to Rome, where 
he undoubtedly resided in his old age. ‘The place of 
his death is unknown; but, since we find him at 
Rome in what must in the course of nature have been 
the closing years of his life, it is not unreasonable to 
suppose that there he died. Various passages in his 
work indicate that he held by the Stoic rule. 
Works.—His earliest writings were two (not one, as 
commonly stated) historical works now lost, which he 
himself describes (xi. 515) as his Historical Memoirs 
and his Continuation of Polybius. There can be no 
doubt but that these were two distinct works; for he 
speaks (ii. 70) of having treated of the exploits of 
‘Alexander in his Memoirs, a topic which could not 
have found a place in a work which began where that 
of Polybius ended (146 B.c.) According to Suidas, 
the continuation of Polybius was in forty-three books. 
Plutarch, who calls him ‘‘the Philosopher,’ quotes 
Strabo’s Memoirs (Lue., 28), and cites him as an 
historian (Sulla, 26.) Josephus, who constantly calls 


He | 


was at Rome after 14 A.D., for he describes (v. 236) | 


This difficulty only | 


It is to be noted | does not me 


He was at Corinth in 29° 
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‘‘the Cappadocian,”’ often quotes from him, but 
ntion the title of the work. 

The Geography is the most important work on that 
science which antiquity has left us. It was, ‘as far as 
we know, the first attempt to collect all the geographi- 
cal knowledge at the time attainable, and to compose 
a general treatise on geography. It must not be re- 
garded as nothing more than a new edition of Eratos- 
thenes. In general outline it follows necessarily the 
work of the last-named geographer, who had first laid 
down a scientific basis for geography on which his 
successors could not help building. Strabo made con- 
siderable alterations, but not always for the better. 
The three books of the older work formed a strictly 
technical geographical treatise. Its small size pre- 
vented it from containing any such general description 
of separate countries as Strabo rightly conceived to 
fall within the scope of the geographer. ** Strabo 
indeed appears to be the first who conceived a com- 
plete geographical treatise as comprising the four 
divisions of mathematical, a political, and 
historical geography, and he endeavored, however 
imperfectly, to ae » all these objects in view.” 
Moreover, the aikeaah historical notices, which 
are often of great value and interest, are all his own. 
These digresssions at times interrupt the symmetry 
of his plan; but Strabo had all the Greek love of 
legendary lore, and he discusses questions relating to 
the journeyings of Heracles as earnestly as if Prey 
were events within recent history. He regarded 
Homer as the source of all wisdom and knowledge, 
and consequently accepted the Homeric geography 
in its entirety, as needing only proper explanation for 
the removal of all difficulties. On the other hand, 
he treats the work of Herodotus with undeserved 
contempt, and classes him with Ctesias and other 
‘‘marvel-mongers’’ ; and yet in some respects Hero- 
dotus had better information—for instance, in regard 
to the Caspian—than that possessed by Strabo himself. 
Again, Strabo may be censured for discarding the 
statements of Pytheas respecting the west and north 
of Europe, accepted as they had lnc by Eratosthenes. 
But in this he relied on Polybius, whom he might 
justly consider as having from his position at Rome far 
better means of gaining accurate information about 
those regions. A critical sagacity far stronger than 
that of Strabo might well have erred at a time when 
the data for forming accurate judgments on such 
questions were so meagre and chaotic. It must be ad- 
mitted that the statements of Pytheas did not accord 
with the theory of Strabo just in_ those very points 
where he was at variance with Eratosthenes. He 
showed likewise an unwarranted skepticism in reference 
to the island of Cerne on the west coast of Africa, 
which without doubt the Carthaginians had long used 
as an emporium. Strabo has been censured for not 
making a greater use of Roman authorities. Although 
the Roman arms had opened up much of the north 
and west, he follows the Greek writers almost exclu- 
sively in his description of Spain, Gaul, Britain, Ger- 
many, and even Italy. For although he refers to 
Czesar’s Commentaries once by name, and has evi- 
dently made use of them in other passages, he but im- 

erfectly availed himself of that work. He designed 
oe geography as a sequel to his historical writings, and 
it had as it were grown out of his historical materials. 
Such materials were chiefly Greek. We cannot wonder 
if a man who at an advanced age has commenced a 
new work utilizes his old material, and has not the 
energy to undertake fresh researches. in, if 
Strabo amassed his material in the library of Alexan- 
dria, Greek authorities would naturally furnish the 
great bulk of his collections. This invo ves the ques- 
tions—When and where did he compose th 
He began it probably later than 9 B.c. For he 
that, just as Alexander had opened up knowl 
the East, so the Roman arms had now op 
geography of the West as far as the 
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Drusus accomplished in 9 B.c. Strabo was still en- 
gaged on the work, or certain parts of it, in 19 A.D., 
or he mentions in the fourth book the conquest of the 
Taurisci as having taken place thirty-three years be- 
fore ; he also speaks, in the sixth book, of German- 
icus, who died in 20 a.p., as still alive, and in the 
seventeenth book he speaks of the death of Juba LL. | 
(21 A.D.) asa recent event. As it is not probable that 
he wrote for the first time all of his work except the 
first three books between 19 and 21 A.D., we must not 
make use of these passages as data for determining the 
date of composition of the whole work, or even of par- 
ticular books, but rather ought we to regard them as 
insertions. Strabo, as already pointed out, was at | 
Rome, after the death of Augustus (14 A.D.); in book 
vii. 290 and in book xiii. 609 he uses the terms ‘‘ here’ 
and “‘hither’’ in reference to Rome. It may be 
inferred from these passages that Strabo certainly 
revised, if he did not write, the entire work at Rome. 
If he returned to Rome after a long sojourn in Alex- | 
andria, this explains the defectiveness of his informa- 
tion about the countries to the east of his native land, 

and renders it possible for him to have made use of 

the chorography of Agrippa, and to have obtained the 

few incidents from Roman sources which here and 

there appear in his work. 

He designed the work for the statesman rather than 
for the student. He therefore endeavors to give a 
general sketch of the character, physical peculiarities, 
and natural productions of each country, and conse- 
quently gives us much valuable information respecting | 
ethnology, trade, and metallurgy. It was almost. 
necessary that in such an attempt he should select. 
what he thought most important for description, and | 
at times omit what we deem of more importance. | 
With respect to physical geography, his work is a great 
advance on all preceding ones. Judged by modern 
standards, his description of the direction of rivers and 
mountain-chains seems defective, but allowance must 
be made for difficulties in procuring information, and 
for want of accurate instruments. In respect of math- 
ematical geography, his want of high scientific training 
was of no great hindrance. He had before him the 
results of Eratosthenes, Hipparchus, and Posidonius. 
The chief conclusions of astronomers concerning the 
spherical figure and dimensions of the earth, its rela- 
tion to the heavenly bodies, and the great circles of 
the globe—the equator, the ecliptic, and the tropies— 
were considered as well established. He accepted also 
the division into five zones; he quotes approvingly the 
assertion of Hipparchus that it was impossible to 
make real advances in geography without astronom- 
er observations for determining latitudes and longi- 
tudes. 


The work consists of seventeen books, of which the 
seventh is imperfect. The first two books form a general 
introduction; the next ten deal with Europe, the four 
following with Asia, and the last with Africa. The first 
two books are meant to comprise a general survey of the 
progress of geography from the earliest times down to his 
own day. Unmethodical though they are, we owe to these 


books almost all we know of the geographical systems of 
j a gna especially that of Eratosthenes. Unfortu- 
nately he contents himself with disjointed criticism of 
detail instead of giving us an orderly statement of the pre- 


vious systems. The first book begins with his claim to 
have geography regarded as a branch of philosophy, and he 
rts this claim by enumerating the philosophers who 
ave studied it, beginning from Homer, as proofs of whose 
knowledge he adduces his acquaintance with the Ocean, 
the Ethiopians, and the Seythians. "This discussion of 
‘Homer’s geography takes up more than half the book. 
over the early geographers, not even mentioning 
Herodotus, he censures Eratosthenes for using unreliable 
authorities, and for casting doubts on the voyages of Jason 
her early navigators. He next criticizes the physi- 
ews of Eratosthenes concerning the changes in the 
surface, and especially the hypothesis, adopted from 
, that by sudden disruptions of land the Euxine and 
ranean had become united to the ocean, and had 
o their present level, which theory they supported by 


| sides. 
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pointing to sea-shells at places high above the sea. This 
doctrine Strabo rightly rejected, and referred such phe- 
‘nomena to those changes which with constant operation 
| produce subsidences and elevations of the land; and he 
| quotes many instances of places engulfed by earthquakes, 
the disappearance of some islands, and the appearing of 
others. Hence he thinks it possible that even Sicily has 
been thrown up by the fires of Etna. Sir C. Lyell eulogizes 
Strabo’s geological speculations for a soundness of view very 
unusual on such subjects amongst the ancients. Examining 
the second book of Eratosthenes, he discusses the length and 
breadth of the inhabited world, and its division into three 
continents. He b’ames Eratosthenes for believing Pytheas 
and denies the existence of Thule, consequently rejecting 
the latitude assigned to it by Eratosthenes, who had taken 
it as the northernmost limitof the inhabited world. Strabo 
holds Ierne (Ireland), which lies north of Britain, to be the 
farthest land in that direction, and brings the northern limit 
much farther south, As he adopts Eratosthenes’s southern 
limit,—that through the Cinnamon Region and Taprobane 
(Ceylon),—it follows that in his view Eratosthenes had 
made the inhabited world too broad. As the Greeks as- 
sumed that the world was twice as long as it was broad, 
Eratosthenes accordingly had made it too long likewise; 


| but, though Strabo shortens it on the west, there is no ma- 


terial difference between him and Eratosthenes. In this 
connection he gives his remarkable speculation that as the 
inhabited world was only one-third of the globe’s circum- 
ference, there might be two or more inhabited worlds be- 
In the second book he discusses the changes intro- 
duced by Eratosthenes, and rightly defends him from the 
attacks of Hipparchus. He adopts for Asia the map of Era- 
tosthenes as a whole, for little additional knowledge had 
been gained in the interval. He even still regards the Cas- 
pian as opening into the Northern Ocean, as stated by Pa- 
trocles. In the general outline of Africa he makes no change, 
but he rejects the statement of Eratosthenes about Cerne. 
It is with respect to western and northern Europe that 
Strabo had knowledge denied to Eratosthenes. Roman 
conquest had opened up many places and peoples, yet his 
general map of Europeis inferior to that of his predecessor. 
After discussing the ‘‘seals” of Eratosthenes, he considers 


‘the views of Posidonius and Polybius, and recounts 
‘the voyages of Eudoxus of Cyzicus. 


Then having dealt 
with the division into zones, due to Parmenides, he 
states his own views, discussing briefly the mathe- 
matical geography; the earth is spherical and placed in 
the centre of the universe; he assumes five zones, and 
the circles on the sphere—the equator, the ecliptic or 
zodiac, the tropics, and the arctic circles; he assumes the 
earth’s circumference as given by Eratosthenes, 252,000 
stades (= 25,200 geographical miles), and his division of the 
great circle into sixtieth parts; the habitable world, the 
geographer’s proper province, shaped like a chlamys, occu- 
pies a quadrilateral space in the northern hemisphere, fill- 
ing little more than one-third of the north temperate zone ; 
its maximum length is 70,000 stades, its breadth less than 
30,000 stades. Whilst correcting the error by which his 
predecessors placed Massilia and Byzantium in the same 
latitude, he falls into an equal mistake by placing the former 
city two degrees south, instead of two degrees north of 
Byzantium. As Massilia is his cardinal point for measure- 
ments, this error distorts his whole map of the Mediterra- 
nean and western Europe, the mouths of the Rhine and 
Danube being in the same latitude. He next gives direc- 
tions for making a plane map of the world, as a globe of 
sufficient size, like that of Crates, is too cumbrous. AIL 
lines that are circles on a globe must be straight lines on 
the map. Before describing each country in detail, he 
gives a general sketch of the habitable world with referenee 
to seas, continents, and peoples, and explains the doctrine 
of climate and of the shadows projected by objects in con-_ 
sequence of the snn’s varying position with respect to them. 
In the third book, starting from the Straits, he begins his 
description with Iberia, which he likens in shape to a bull’s 
hide. His chief authorities were Artemidorus, whom he 
uses for the coasts of the Mediterranean and ocean gener- 
ally, Eratosthenes, Posidonius, Polybius, Pherecydes, Timos- 
thenes, Asclepiades, Myrleanus, and Dicrearchus. He gives 
a valuable account of the Roman administrative system, 
probably gained from his own inquiries, also of the native 
tribes, of the mines and methods of mining, and of the re- 
mains of the Greek and Pheenician settlements; he de- 
scribes the Balearie Isles, following Artemidorus, and at the 
end of the book mentions the Cassiterides, which he seems 
to have identified with the Scilly Isles, probably errone- 
ously, and describes their inhabitants as wearing long black 
garments, and walking about with long wands in their - 
hands, looking like the Furies of tragedy. Itis remarkable 
that he has no notion of the proximity of the Tin Islands 


ad 
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to Britain, but treats them in connection with Spain. The | 
fourth book deals with Gaul in its fourfold division under | 
Augustus, gives a meagre account of Britain, its trade and | 
relations with Rome, and mentions Ireland, the natives of | 
which were said to be cannibals and to hold their women 
in common, and finally treats of the Alps. His authorities 
were Posidonius, who had travelled in Gaul and Britain, 
Artemidorus, Ephorus, Timagenes, Aristotle, Polybius, Asi- 
nius Pollio, and Casar. For Britain Pytheas, as quoted by 
others, furnished some important details. His description 
of Gallia Narbonensis is fuller than that of the rest of Gaul. 
He mentions the four great Roman roads converging at 
Lyons, probably following the chorography of Agrippa. | 
He conceives the Pyrenees as running north and south, and 
parallel to the Rhine, and Britain as lying north of Gaul, 
extending from the Pyrenees to the Rhine’s mouths. of 
the Alpine region he gives an excellent description. He 
undoubtedly must have gathered much information for this 
book at Rome. The fifth and sixth books contain an accu- 
rate description of Italy and the adjacent islands. Besides 
his own observation he used Eratosthenes, Polybius, Arte- 
midorus, Ephorus, Fabius Pictor, Coolius, Antiochus of 
Syracuse for southern Italy, and the “ chorographer,” who 
was certainly a Roman, as he gave his distances in miles, 
and who probably was Agrippa, the chief objection to such 
an authorship being the wrong assuinption that Strabo was | 
not in Italy after 24 B.c., whilst Agrippa’s work was not 
published until after his death 12 B.c, The sixth book ends 
witha short but valuable sketch of the extent and condition 
of the Roman empire. The seventh comprises northern 
and eastern Europe, both north and south of the Danube, 
Illyricum, Pannonia, Dalmatia, the coast of Thrace and the 
Euxine, and Epirus. The part which dealt with Macedonia 
and Thrace is only known to us from the epitomes. We do 
not know his authorities for the German tribes, but he 
probably used Roman materials. For the other northern | 
tribes he had Posidonius, whilst for the region south of the 
Danube he had Aristotle’s lost work on Polities, Polybius, 
Posidonius, Theopompus, and Ephorus. The eighth, ninth, 
and tenth books contain his description of the mainland of 
Greece and the islands, which he treats rather as an anti- 
quarian than a geographer, using chiefly, besides Homer, 
Apollodorus, Demetrius of Scepsis, Ephorus, and Eudoxus. 
Personally he had but little knowledge. With the eleventh 
begins Asia. Divided from Europe by the Don, it is split 
up into two large masses by the Taurus. Beginning with 
the region bounded by the Taurus, Caspian, and Euxine, 
he next describes the parts east of the Caspian, then those 
south of the Caucasus, Media, and Armenia. His authori- 
ties are Artemidorus, Eratosthenes, Theophanes, Herodotus, 
Apollodorus of Artemita, Patrocles, Metrodorus of Scepsis, 
Hypsicrates of Amisus, Posidonius, and Aristobulus. In 
the twelfth he deseribes Asia Minor, basing his description 
on oral information, personal observation, and the Greek 
writers. In the thirteenth he continues with Asia Minor, 
devoting much space to the Troad, his sources being Deme- 
trius, Meneerates, and the Greek mythographers. With the 
fourteenth he ends Asia Minor and the islands lying off it, 
using, in addition to the authorities for the last, Phere- | 
cydes, Thucydides, Anaximenes of Lampsacus, Herodotus, 
Ephorus, Artemidorus, Eratosthenes, and Posidonius, The 
fifteenth deals with India and Persia, giving much valuable 
information from Patrocles, Aristobulus, Nearchus, the his- 
torians of the campaigns of Alexander and Seleucus, and 
with reserve from Megasthenes, Onesicritus, Deimachus, 
and Clitarchus. In the sixteenth he treats of Assyria, | 
under which he includes Babylonia and Mesopotamia, Syria, 
Pheenicia, Palestine, the Persian Gulf, the Red Sea and 
the coast of Ethiopia, and Arabia. For Asia he used the 
historians of Alexander, Eratosthenes and Herodotus; for | 
Judea and Syria probably Posidonius, himself a native of | 
Apamea; for Arabia and the coast of Libya Eratosthenes | 
and Artemidorus, the latter of whom followed Agathar- | 
chides of Cnidus. Strabo must have got many details 
about Arabia from Alius Gallus and the Stoic Athenodorus. 
The last book comprises Egypt, Ethiopia, and the north | 
coast of Libya. He describes Egypt from his own obserya-_ 
tion, having gained much information at Alexandria in 
addition to that of Eudoxus, Aristo, Eratosthenes, Polybius, 
and Posidonius, using the last three with the addition of 
Iphicrates for Libya, and for Ethiopia Petronius, Herodo- 
tus,and Agatharchides. Though probably acquainted with | 
the work of Juba, he did not make much use of it. The- 
book concludes with a summary of the provinces of the — 
Roman empire, as organized by Augustus into senatorial 
and imperial. 


Epitions.—Aldus, Venice, 1516 ; Hopper and Heresbach, Basel, 
1549; Xylander, Basel, 1571; Casaubon. Geneva, 1587, Paris, 1620 
(Casaubon revised the text); Almeloveen, Amsterdam, 1707, re- 


printed Casaubon's text; Falconer, Oxford, 1807, reprinted Alme- 


| 1715). 
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loveen's text: Siebenkees and Tzschucke. Leipsic, 1811; Koray, 
Paris, 1815-18, the first really critical edition; Kramer, Berlin, 
1844-52: C. Miller, Paris, 1853; Meineke, Leipsie, 1877. TRaNs- 
LATIONS.—Latin: Guarini and Gregorio, 1471; Xylander, 1671. 
French: Koray and Letronne, 1805-19, German: Groskurd, 1833 
(with dissertations). Italian: Ambrosoli, 1828. DISSERTATIONS, 
Erc.—Bunbury, Ancient Geogruphy ; Heeren ; Hasenmiller; Niese, 
Hermes, 1878. (W. RL) 
STRADELLA, ALESSANDRO, composer, singer, 
and performer on various instruments, was one of the 
most accomplished [Italian musicians of the 17th een- 
tury. The generally accepted statement that he was 
born at Naples about 1645 rests upon no trustworthy 
foundation ; and the few biographical notices that we 
ae savor so strongly of romance that we can only 
ye said to know him truly through his works, which 


_ show extraordinary genius, and have exercised a highly 


beneficial influence upon Italian art. The story of his 
life was first cireumstantially narrated in Bonnet-Bour- 
delot’s Histoire dela Musique et de ses Effets (Paris, 
According to this account, Stradella not only 
produced some successful operas at Venice, but also 
attained so great a reputation by the beauty of his 
voice that a Venetian nobleman engaged him to in- 
struct his mistress, Ortensia, in singing. Stradella, 
the narrative goes on to say, shamefully betrayed his 
trust, and eloped with Ortensia to Rome, whither the 
outraged Venetian sent two paid bravi to put him to 
death. On their arrival in Rome the assassins learned 
that Stradella had just completed a new oratorio, over 
the performance of which he was to preside on the 
following day at S. Giovanni in Laterano, Taking 
alvantage of this circumstance, they determined to 
kill him as he left the church ; but the beauty of the 
music affected them so deeply that their hearts failed 
them at the critical moment, and, confessing their 
treachery, they entreated the composer to insure his 
safety by quitting Rome immediately. Thereupon 
Stradella fled with Ortensia to Turin, where, notwith- 
standing the favor shown to him by the regent of 
Savoy, he was attacked one night by another ee of 
assassins, who, headed by Ortensia’s father, left him 
on the ramparts for dead. ‘Through the connivance 
of the French ambassador the ruffians succeeded in 
making their escape; and in the meantime Stradella, 
recovering from his wounds, married Ortensia, by 
consent of the regent, arid removed with her to Genoa. 
Here he believed himself safe; but a year later he and 
Ortensia were murdered in their house bya third party 
of assassins in the pay of the implacable Venetian. 


Bonnet-Bourdelot gives 1670 as the date at which the 
assassination actually took place; but the oratorio San 
Giovanni Battista, assumed to be that which saved its 
anthor’s life, is dated “ Roma, 1676”; and a cantata, called 
Il Barcheggio, is known to have been composed by Stradella 
for the marriage of Carlo Spinola and Paola Brignolo in 
1681. These discrepancies are not, howeyer, of sufficient 
moment to justify the rejection of Bonnet-Bourdelot’s ac- 
count, which has been aceepted as genuine by Burney, 
Hawkins, Fétis, and many other careful writers, ineluding 
the remarkably accurate and conscientious Wanley.! And 
it must be remembered, in its defence, that Pierre Bourdelot, 
by whom the materials for the Histoire de la Musique et de 
ses Effets were originally compiled, was an actnal contem- 
porary of Stradella, and died as early as 1685, when a host 
of the composer's friends must still have been living, and 
able to give evidence on the subject of his fate. It seems 
therefore only reasonable to assume that the main facts of 
the narrative are correctly given, though the dates may 
need confirmation; while for the embroidered versions of 
later writers the authors of the Histoire are certainly not 
responsible. A og a Maa 

The finest collection of Stradella’s works extant is = 
at the Biblioteca Palatina at Modena, which contains 143 _ 


of canti a voce sola was bequeathed by the Cont 
to the library of St. Mark at Venice; and son 
also preserved at Naples and in Paris. Bight 
three duets, and a sonata for two violins and_ 
found among the Additional MSS. at the Briti 
five pieces among the Harleian MSS., and ei 
y ‘+o 

1 See No, 1272 in Cat. Harl, MSS., Brit. Mua. 
believegl Stradella alone to have been murde 
haye escaped. a 
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and a motet among those in the library at Christ Church, 
Oxford. Very few of these compositions have been pub- 
lished ; but an extremely beautiful aria di chiesa, entitled 
Pieté Signore, has been frequently printed under the name 


of Stradella, and popularly accepted as the air which pro- | 


duced so marvellous an effect upon the assassins. The piece, 
however, is not to be found in San Giovanni Battista y and 
its style so little resembles that of Stradella’s other works 
that no less decisive evidence than the discovery of an un- 
doubted autograph could justify its aseription to him. On 
the other hand, no more extrayagant mistake could be made 
than that of describing it,'as some have done, as a forgery, 
perpetrated either by Fétis, Rossini, or Niedermeyer. Not 
one of these great musicians could have written it; and it 
is certainly no forgery, but a genuine work of the 17th 
century or the opening decade of the 18th. In the absence 
of trustworthy documentary evidence, all attempts to ascer- 
tain the real authorship of the piece must necessarily end 
in mere conjecture; but the extraordinary similarity of its 
style to that cultivated by Francesco de’ Rossi, who is known 


to have been flourishing at Bari at the time of Stradella’s | 


death, is very significant. 

Much controversy has also been excited by another work, 
lately attributed to Stradella, viz., a serenata for voices and 
instruments, of which two copies only are known to exist, 
—one at the Conservatoire at Paris, and the other, a late 
transcript, now at the Royal College of Musie in London. 
The date of this serenata is absolutely unknown. Of evi- 
dence proving it to be a genuine work by Stradella there 
is none in existence. Yet the question of its authenticity 
is a most important one, for upon the strength of it Handel 
may perhaps be some day gravely accused of having stolen 
from the Italian composer some of the finest passages in 
Israel in Egypt. 


The compositions of Stradella are remarkable for their | ei ge = haha ee 
| he looked as a reserve force in times of crisis. 


graceful form and the tenderness of their expression. 

Detached movements will be found in Burney’s History 

— and the modern collection called Gemme @ Anti- 
itd. 


STRADIVARIUS. See Vion. 

STRAFFORD, Taomas Wentworts, Eart or 
(1593-1641), son of Sir William Wentworth, of Went- 
worth Woodhouse, near Rotherham, was born in 1593 
in Chancery Lane, London. He was educated at St. 
John’s College, Cambridge, and in 1611 was knighted, 
and married Margaret, daughter of Francis, earl of 
Cumberland. In 1614 he represented Yorkshire in 
the Addled Parliament, but, as far as is now known, 
it was not till the parliament of 1621 that he took part 
in the debates. His position towards the popular 
party was peculiar. He did not sympathize with their 
eagerness for war with Spain, aed he was eager, as no 
man of that time except Bacon was eager, for increased 
activity in domestic legislation. He was what, in 
modern times, would be called a reformer, and in those 
days a reformer was necessarily an upholder of the 
authority of the crown, in whose service the most ex- 
perienced statesmen might be expected to be found, 
whilst the members of a House of Commons only sum- 
moned at considerable intervals would be deficient in 
the qualities necessary for undertaking successful legis- 
lation. On the other hand, James’s conduct of the 
diplomatic struggle with Spain was not such as to in- 

pire confidence, and Wentworth’s bearing was there- 
Be marked by a certain amount of hesitation. He 
was, however, more than most men prone to magnify 
his office, and James’s contemptuous refusal to allow 
the House of Commons to give an opinion on foreign 
— seems to have stung him to join in the vindica- 
on of the claims of the House of which he was a 
- member. He was at all events a warm supporter of 
the protestation which drew down a sentence of dissolu- 
tion upon the third parliament of James. 
In 1622 Wentworth’s wife died, and in February, 
1625, he married Arabella Holles, the danghter of the 
of Clare. Of the parliament of 1624 he had not 
1 a member, but in the first parliament of Charles 
e again represented Yorkshire, and at once marked 
hostility to the proposed war with Spain by sup- 
ig a motion for an adjournment before the House 
ed to business. His election was declared void, 


1Called in some editions Se i miei sospiri. 
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but he was re-elected. When he returned to parlia- 
ment he took part in the opposition to the demand 
made under the influence of Buckingham for war sub- 
sidies, and was consequently, after the dissolution, 
made sheriff of Yorkshire, in order to exclude him, as 
hostile to the court, from the parliament which met in 
1626. After the dissolution of that parliament he was 
dismissed from the justiceship of the peace and the 
office of custos rotulorum otf Yorkshire. 

Wentworth’s position was very different from that 
of the regular opposition. He was anxious to serve 
the crown, but he disapproved of the king's policy. 
‘**My rule,” he wrote December, 1625, ‘ which I will 
never transgress, is never to contend with the preroga- 
tive out of parliament, nor yet to contest with a king 
but when I am constrained thereunto or else make 
shipwreck of my peace of conscience.”’ In January, 
1626, he had asked for the presideney of the Council 
of the North, and had visited and made overtures to 
Buckingham. His subsequent dismissal was probably 
the result of his resolution not to support the court in 
its design to force the country to contribute money 
without a parliamentary grant. At all events, he 
refused in 1627 to contribute to the forced loan, and 
was placed in confinement in Kent for his refusal. 

Wentworth’s position in the parliament of 1628 was 
a striking one. He joined the popular leaders in re- 
sistance to arbitrary taxation and imprisonment, but 
he tried to obtain his end with the least possible 
infringement of the prerogative of the crown, to Lin 

Ith 
the approbation of the House he led the movement 
for a bill which would have secured the liberties of the 
subject as completely as the Petition of Right after- 
wards did, but in a manner less offensive to the king. 
The proposal was wrecked upon Charles’s refusal to 
make the necessary concessions, and the leadership 
was thus snatched from Wentworth’s hands by Eliot 
and Coke. Later in the session he fell into conflict 
with Eliot, as, though he supported the Petition of 
Right in substance, he was anxious to come to a com- 
promise with the Lords, so as to leave room to the king 
to act unchecked in special emergencies. 

On July.22, 1628, not long after the prorogation, 
Wentworth was created Lord Wentworth, and received 
a promise of the presidentship of the Council of the 
North at the next vacancy. Even on political matters 
he had never been quite at unison with the parliamen- 
tary opposition, aad in church matters he was diamet- 
rically opposed to them. Since the close ot the dis- 
cussion on the Petition of Right, church matters had 
come into greater prominence than ever, and Went- 
worth was therefore thrown strongly on the side of 
Charles, from whom alone opposition to Puritanism 
could possibly come. This attachment to Charles was 
doubtless cemented by Buckingham’s murder, but if 
he took the king’s part with decision and vigor, it 
must be remembered that, as has been already said, 
he was above alla man prone to magnify his office, 
and that things would look differently to him than 
they had done before he was in his new position. For 


the charge of apostasy in its ordinary meaning there | 


is no foundation. 

As yet Wentworth took no part in the general gov- 
ernment of the country. In December he became 
Viscount Wentworth and president of the Council of 
the North. In the speech delivered at York on his 
taking office he announced his intention of doing his 
utmost to bind up the prerogative of the crown and 
the liberties of the subject in indistinguishable union. 
‘“Whoever,”’ he said. *‘ ravels forth into questions the 
right of a king and of a people shall never be able to 
wrap them up again into the comeliness and order he 
found them.” 


The session of 1629 ended in a breach between the 


king and the parliament which made the task of a 
moderator hopeless. Wentworth had to choose be- 
tween helping a Puritan House of Commons to dum- 


| 
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inate the king and helping the king to dominate a 
Puritan House of Commons. He instinctively chose 
the latter course, and he threw himself into the work 
of repression with characteristic energy, as if_ the 
establishment of the royal power was the one thing 
needful. Yet even when he was most resolute in 
crushing resistance he held that he and not his antag- 
onists were maintaining the old constitution which 


they had attempted to alter by claiming supremacy | 


for parliament. 


In November, 1629, Wentworth became a_privy| 


councillor. In October, 1631, he lost his second wife, 


and in October, 1632, he married Elizabeth Rhodes. Tn | 


January, 1632, he had been named lord-deputy of Tre- 
land, having performed his duties at York to the 
king’s satisfaction, though he had given grave offence 
to the northern gentry by the enforcement of his 
authority. It was a cardinal point of his system that 
no wealth or station should exempt its possessor from 
obedience to the king. Not only was the announce- 
ment of this principle likely to give offence to those 
who were touched by it, but in its application Went- 
worth was frequently harsh and overbearing. In 
eneral he baathcaeis been said to have worked rather 
2 equality under a strong Government than for 
iberty. 

In Ireland Wentworth would have to deal with a 
people which had not arrived at national cohesion, and 
amongst which had been from time to time introduced 
English colonists, some of them, like the early Nor- 
man settlers, sharing in the Catholicism of the natives, 
whilst the later importations stood aloof and pre- 
served their Protestantism. There was also a class of 
officials of English derivation, many of whom failed to 
reach a high standard of efficiency. Against these 
Wentworth, who arrived in Dublin in July, 1633, 
waged war sometimes with scant regard to the forms 
of justice, as in the case of Lor Mountnorris, whom 
he sent before a court-martial on a merely formal 
charge, which necessarily entailed a death sentence, 
not because he wanted to execute him, but because he 
Loa of no other way of excluding him from official 
ife. 

The purifying of official life, however, was but a 
small part of Wentworth’s task. In one way, indeed, 
he conceived his duty in the best spirit. He tried at 
the same time to strengthen the crown and to benefit 
the poor by making the mass of the nation less de- 

endent on their chiefs and lords than they bad been 

efure, and, though Wentworth could not do away 

with the effects of previous mistakes, he might do 
much to soften down the existing antagonism between 
the native population and the English Government. 
Unhappily his intentions were frustrated by causes 
resulting partly from his own character and partly from 
the circumstances in which he was placed. 

In the first place, Wentworth’s want of money to 
carry on the Government was deplorable. In 1634 he 
ealléd a parliament at Dublin, and obtained from it a 
considerable grant, as well as its co-operation in a re- 
markable series of legislative enactments. The king, 
however, had previously engaged his word to_make 
certain concessions known as the ‘‘ graces,’’ and Went- 
worth resolved that some of these should not be 
granted, and took upon himself to refuse what his 
master had promised. The money granted by parlia- 
ment, however, would not last forever, and Went- 
worth resulved to create a balance between revenue an 
expenditure before the supply was exhausted. This 
he succeeded in doing, partly by making a vast im- 
provement in the material condition of the country, 
and partly by the introduction of monopolies and 
other irregular payments, which created wide dissatis- 
faction, especially amongst the wealthier class. 

Towards the native Irish Wentworth’s bearing was 
benevolent but thoroughly unsympathetic. Having 
no notion of xt i a A their qualities by a process of 
natural growth, his only hope for them lay in convert- 


and in their religion. 
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ing them into Englishmen as soon as possible. They 
must be made Knuglish in their habits, in their laws, 
‘**T see plainly,’’ he once wrote, 
‘that, so long as this kingdom continues Popish, they 
are not a peuple for the crown of England to be confi- 
dent of.’ It is true that he had too much ability to 
adopt a system of irritating persecution, but from time 
to time some word or act escaped from him which 
allowed all who were concerned to know what his real 
opinion was. For the present, however, he had to 
content himself with forging the instrument by which 
the hoped-for conversion was to be effected. The Es- 
tablished Church of Ireland was in a miserable plight, 
and Wentworth busied himself with rescuing from the 
hands of such men as the earl of Cork the property of 
the church, which had in troublous times been diverted 
from its true purpose, and with enforcing the strict 
observance of Z practices of the English Church, on 
the one hand upon recalcitrant Puritans, and on the 
other hand upon lawless disregarders of all decency. In 
this way he eager to obtain a church to which the 
Irish might be expected to rally. 

Till that time came, he must rely on force to keep 
order and to prevent any understanding growing up 
between the Fay and foreign powers. With this 
object in view he resolved on pouring English colonists 
into Connaught as James had poured them into Ulster. 
To do this he had taken upon himself to set at naught 
Charles’s promise that no colonists should be foreed 
into Connaught, and in 1635 he proceeded to that 
province, where, raking up an obsolete title, he in- 
sisted upon the grand juries in all the counties finding 
verdicts for the king. One only, that of Galway, re- 
sisted, and the confiscation of Galway was effected by 
the Court of Exchequer, whilst he fined the sheriff 
£1000 [$4860] for summoning such a jury, and cited 
the jurymen to the castle chamber to answer for their 
offence. He had succeeded in setting all Ireland 
against him. - 

High-handed as Wentworth was by nature, his rule 
in Ireland made him more high-handed than ever. As 
yet he had never been consulted on English affairs, 
and it was only in February, 1687, that Charles asked 
his opinion on a proposed interference in the affairs of 
the Continent. In reply, he assured Charles that it 
would be unwise to undertake even naval operations 
till he had secured absolute power at home, The 
opinion of the judges had_ given the king the right to 
levy ship-money, but, unless his Majesty had ‘‘the 
like power declared to raise a land army, the crown”’ 
seemed ‘‘to stand upon one leg at home, to be con- 
siderable but by halves to foreign princes abroad.” 
The power so gained indeed must be shown to be bene- 
ficent by the maintenance of good government, but it 
ought to exist. A beneficent despotism supported by 
popular gratitude was now Wentworth’s ideal. 

te his own case Wentworth had cause to’ discover 
that Charles’s absolutism was marred by human im- 
perfections. Charles gave ear to courtiers far too 
often, and frequently wanted to do them a good turn 
by promoting meompetent persons to Trish offices. To 
a request from Wentworth to strengthen the position 
of the deputy by raising him to an earldom he turned 
a deaf ear, Yet to make Charles more absolute con- 
tinued to be the dominant note of his ee and, 
when the Scottish Puritans rebelled, he vee the 


most decided measures of repression, and in February, 


d| 1639, he offered the king £2000 [$9720] as his contri- 


bution to the expenses of the coming war. He was, 
however, too clear-sighted to do otherwise than 

eate an invasion of Scotland before the English army 
was trained. mc? 

In September, 1639, after Charles’s failure in 
first Bishops War, Wentworth arrived in Englan 
conduct in the star-chamber a case in which t 
chancellor was being prosecuted for resisting 1 
uty. From that moment he ste 
of Charles's principal adviser. 


ie 
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tent to which opposition had developed in England 
during his absence, he recommended the calling of a 
parliament to support a renewal of the war, hoping 
that by the offer of a loan from the privy councillors, 
to which he himself contributed £20,000 [$97,200], he 
would place Charles above the necessity of submitting 
to the new parliament if it should prove restive. In 
January, 1640, he was created earl of Strafford, and in 
March he went to Ireland to hold a parliament, where 
the Catholic vote secured a grant of subsidies to be 
used against the Presbyterian Scots. An Irish army 
was to be levied to assist in the coming war. When 
in April Strafford returned to England he found 
the Commons holding back from a grant of supply, 
and tried to enlist the peers on the side of resistance. 
On the other hand, he attempted to induce Charles to 
be content with a smaller grant than he had originally 
asked for. The Commons, however, insisted on peace 
with the Scots, and on May 9, at the privy council, 
Strafford, though reluctantly, voted for a dissolution. 

After this Strafford supported the harshest measures. 
He urged the king to invade Scotland, and, in meeting 
the objection that England might resist, he uttered the 
words which cost him dear, ‘‘ You have an army in 
Treland,’”’—the army which in the regular course of 
affairs, was to have been employed to operate in the 
west of Scotland,—‘‘ you may employ here to reduce 
this kingdom.’’ He tried to force the citizens of Lon- 
don to lend money. He supported a project for de- 
basing the coinage and for seizing bullion in the Tower, 
the property of foreign merchants. He also advocated 
the purchasing a loan from Spain by the offer of a 
future alliance. He was ultimately appointed to com- 
mand the English army, but he was seized with illness, 
and the rout of Newburn made the position hopeless. 
Tn the omg council at York he showed his hope that 
if Charles maintained the defensive the country would 
still rally round him, whilst he proposed, in order to 
secure Banas that the Scots of Ulster should be 
ruthlessly driven from their homes. 

When the Long Parliament met it was preparing to 
impeach Strafford, when tidings reached its leaders that 
Strafford, now lord-lieutenant of Ireland, had come 
to-London and had advised the king to take the initi- 
ative by accusing his chief opponents of treason. On 
this the impeachment was hurried on, and the Lords 
committed Strafford to the Tower. At his trial in 
Westminster Hall he stood on the ground that each 
charge against him, even if true, did not amount to 
treason, whilst Pym urged that, taken as a whole, they 
showed an intention to change the Government, which 
in itself was treason. Undoubtedly the project of 
bringing over the Irish army, probably never seriously 
entertained, did the prisoner most damage, and when 
the Lords showed reluctance to condemn him the Com- 
mons dropped the impeachment and brought in a bill 
of attainder The Lords would probably have refused 

to pass it if they could have relied on Charles’s as- 
surance to relegate Strafford to private life if the Dill 
were rejected. Charles unwisely took part in projects 
for effecting Strafford’s escape and even for raising a 
military force to accomplish that end. The Lords took 
alarm and passed the bill. On May 9, 1641, the king, 
frightened by popular tumults, reluctantly signed a 
commission for the purpose of giving to it the royal 
assent, and on the 12th Strafford was executed on 
Tower Hill. (s. BR. @.) 
STRAITS SETTLEMENTS, the collective name 
given to the British possessions in the MALAY PENIN- 
 suLa (see vol. xv. p. 325, and Plate VI.), derived from 
the straits which separate the peninsula from Sumatra 
and which form so important a sea-gate between India 
| China. The Straits Settlements are defined, by 
letters patent 17th June, 1885, as consisting of the 
cal of 


), the town and province of Malacca, the territor 
nds of the Dindings (off Perak), the island o 
ig, and Province Wellesley, with their depend- 


Singapore (which contains the seat of govern- 
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encies actual or prospective. The Cocos or KEELING 
IsLANDs (q.v.), formerly attached to Ceylon, were 
transferred to the Straits Settlements in 1886. These 
possessions have formed a crown colony since 1867, 
previous to which they were administered as a presi- 
dency of the Indian empire. The governor, appointed 
for six years is assisted by an executive and a legislative 
council. Resident councillors are stationed at Penang 
and Malacea, and since 1874 British residents have ex- 
ercised supervision at the native courts of Perak, Se- 
langor, and Sungei Ujong, and are assisted by a staff 
of European officials. 

The following are the area and population (with details 
of race divisions) of the settlements: 


Population in 1881. 


‘\Area) Popula- 
in £a. tion in l 
miles} 1871, Euro-| Ma- 

| Total. peans| lays. | 


Chi- |Natives 
nese. ofIndia 
12,08 
15,780 


Singapore} 206 


97,131 | 189.208) 2,769 | 22,155 | 86.766 
|Penang...| 107 21,772 


90,951) 612 | % 


Province 131,889 

Wellesley| 270 97,324 76 | 58,723 | 21,637 | 10,616 
Malacca..| 659 77,755 | 93,579 40 | 67,518 | 19,741 | 1,891 
Dindings..| ... ass 2,322) ... aie ake os 


The population, which thus was 306,775 in 1871 and 423,384 
in 1881, was estimated at 473,000 in 1584. The increase is 
solely produced by immigration of Chinese and natives of 
India; for, while the total number of births registered in 
Singapore, Penang, Province Wellesley, and Malacca was in 
the three years 1881-83 only 21,134, the deaths were 37,151. 
In 1883 61,206 Chinese landed at Singapore and 48,419 in 
Penang; and, though the influx of Indian Coolies has been 
retarded by the stringent protective laws of the Indian Govy- 
ernment, the stream of immigration has been steadily in- 
creasing in volume. The number of Chinese is probably 
below the truth, as they were very reluctant to fill up the 
returns. In 1867, the date of the transfer to the crown, the 
colony had, it was estimated, not more than 283,384 
inhabitants. 

The revenue, which was in 1868 only about 1,301,843 dol- 
lars, had risen by 1886 to 3,710,639, a large proportion being 
derived from opium and spirit taxation (712,600 dollars in 
1868 and 2,152,700 in 1884). The expenditure in the same 
period increased from 1,197,177 to 3,652,771 dollars. In 1868 
12,400 dollars were devoted to education (95,600 in 1884), 
Public works were credited with 146,800 dollars in 1868 but 
with 1,170,000 in 1884. The ports of the Straits Settlements 
are all free. In 1867 the total burden was 1,237,700 tons, in 
1873 2,507,000 tons and in 1883 4,290,600. The value of the 
united imports and exports was in 1867 about £14,040,000 
[$68,234,400], and in 1833 it was estimated by Sir Frederick 
Weld at £38,624,200 [$187,713,612]. The imports usually 
somewhat exceed the exports. 

MALAccA.—The territory of Malacca lies between the 
river Linggi and the Kesang, which separate it respectively 
from Sungei Ujong to the northwest and the Moar district 
of Johor to the east. ‘To the north it marches with 
Negri Sembilan, Forest conservancy is beginning to be 
carefully attended to, and pepper growing has recently 
been started with success at Arrah Kudah by Achinese 
settlers. Tapioca and tin are among the exports, the latter, 
brought from the Selangor mines, being smelted in Malacca, 
The average birth-rate in 1831-83 was 2046 and the death- 
rate 2642. The city of Malacca has already been described, 
yol. xv., p. 315. , 

PRINCE OF WALES IsLAND (or Penang) and SINGAPORE 
are treated in separate articles. “f 

PROVINCE WELLESLEY, which lies opposite Penang, was 
at onetime part of the Kedah territory, from which it is now 
separated by the Kwala Muda river. Southwards it extends 
(since 1874) a little to the south of the Krian river and 
marches with Perak. The boundary was rectified by treaty 
with Siam in 1867. Butterworth is the seat of the Govern- 
ment headquarters. The country consists for the most 
part of fertile plain, and the remainder, about one-eleventh 
of the whole, is low wooded hills (highest 1843 feet). Some 
of the low land is rich dark alluvial soil, and much of it is 
sandy; in the hills a ferruginous sandy loam of rather poor 
quality prevails. Sugar-growing has long been a staple 
industry, and tea plantations began to be formed in 1869-70, 


1 The number of hospital cases, and consequently the death-— 


rate, is affected, however, by the fact that natives fro: the rest of 
the peninsula whose diseases prove beyond native skill, are often 
brought to the colonial hospitals. je 
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THE DINDINGs belonged originally to the state of Perak. 
The British territory extends some 26 miles from north to 
south. Though it has a magnificent natural harbor, “ it 
has not hitherto,” says Sir Frederick Weld, “been a pro- 
gressive district. But I think its time is at hand. It pro- 
duces tin, timber, and ebony, and turtles frequent the 
neighboring islands.’”’ Dinding Island lies off the mouth 
of the river of the same name, 

PERAK is an extensive tract of country, comprising the 
great part of the basin of the Perak river (which runs north 
and south, almost parallel with the coast of the peninsula, 
for upwards of 130 miles, excluding the windings, before it 
turns abruptly west to the Strait, and all the basin of the 
Bernam river. The boundary towards Patani cuts the 
Perak river at the rapids of Jeramm Panjang. The population 


of the states is about 110,000, among the more noteworthy | 


tribes being the Sakeis. Perak was brought into closer re- 
lation to Britain by the treaty signed at Pankor (Pangkore) 
in the Dindings, 20th January, 1874, which authorized the 


appointment of a British resident and assistant ‘resident. | 


The first residant, J. W. Birch, was murdered in November, 
1875; but British troops from India and China under Gen- 
eral (Sir Francis) Colborne, soon suppressed the insurrec- 
tionary movement. One column crossed from Larut to 
Kwala-Kungsa and defeated the rebels at Kotah Lamah, 
Enggar, and Prek, and another advanced from Banda Baru 
(where Mr. Birch was buried) to Blanja, the residence of 
the ex sultan Ismail, and thence to Kinta on the Kinta 
river, the capital of Perak. As it was discovered that Ab- 
dullah, the ruling sultan, had been accessory to the murder 
of Mr. Birch, he was deposed in 1877 and banished to Mahé 
(Seyehelles). ‘The residency of Lower Perak was removed 
from Banda Baru to Durian Sabatang, the place where the 
Bidor and Batang Padang join the main stream of the 
Kungsa or Perak, and it has again been removed to Teluk 
Anson (Teluk Mah Intan), lower down, the centre of the 
inland trade. The residency of Upper Perak is at Kwala 
Kungsa. Perak has made wonderful advance since the 
war. Its; revenue was 312,875 dollars in 1877, and in 1884, 
at a moderate estimate, 1,435,697. In 1877 there was only 
one line of good road in the country,—from Larut through 
the pass of Bukit Berapit to Kwala Kungsa; now large 
tracts have been opened up with roads and bridle-paths. 
“Rivers have been cleared of obstructions, telegraph lines 
laid down, court-houses, hospitals, police-stations, ete., 
built, and a line of railway (8 miles) constructed from Port 
Weld, the port of Larut, at Teluk Kartang, where ves- 
sels drawing 13 to 15 feet can enter to Taipeng (Thai- 
peng).” The revenue is mainly derived from a duty on 
tin, which is largely mined in Larut, ete. The mines of 
the Capitan China in 1883 produced to the value of £105,- 
on [$510,300]. Coffee and tea planting seem to promise 
well. 

SELANGOR lies to the south of Perak, and consists mainly 
of the basins of the Selangor, the Klang, and the Langat, 
of which the last two meet in a common delta to the south 
of 3° N, lat. Previous to 1880 the seat of the British resi- 
dent and staff was at Klang, at the head: of 13-feet navi- 
gation on the Klang river; at that date it was transferred 
to Kwala Lumpur, at the junction of the Gombah with 
the Klang, the highest point reached by the cargo boats 
which bring up provisions for the tin-miners, and return 
with tin, gutta-percha, and other produce. There are tin 
mining settlements at Kanching, Ulu Selangor, Ulu Ber- 
nam, Ulu Gombah, Ulu Klang, Ulu Langat, Sungie Pateh 
Recko, Kajang, Ampagnan, ete. The mine at Ampagnan 
was bought for 170,000 dollars by Singapore merchants. 
The population of Selangor (50,000,—29,000 of them Chi- 
nese) is rapidly increasing by immigration from China, 
India, and Sumatra. Since the close of the civil war (1867- 
74) and the acceptance of the British resident the country 
has rapidly developed. At the mouth of the Selangor lies 
the town of that name, with ruins of an old Duteh fort and 
the stone on which the sultans of Selangor received in- 
vestiture. At Klang, up the Klang river, lies the principal 
port of the country, now connected by railway with Kwala 
Lumpor (22 miles distant), the capital, which has grown 
into a considerable town, with a hospital, Government 
house, residency, etc. The sultan resides at Jugra, on a 
deltaic branch of the Langat. The revenue of Selangor was 
estimated at 596,877 dollars in 1884; but the war debt was 
still 259,000 dollars in 1883. 

SunGrEr Usone (500 square miles, including Lukut and 
Sungei Riah; population 14,000, the greater part being 
Chinese) also shows steady progress. Its revenue rose from 
67,000 dollars in 1874-75 to 121,176in 1884, European coffee 

- and cocoa plantations and Chinese tapioca, pepper and gam- 
bier plantations are at work. 

The interference of the British Governmentis frequently 
sought in the territory of the Negri Sembilan (the so- 


| buildings. 
tains 60,000 volumes. 


STRALSUND—STRANGE. 


called “ Nine States,” which are now really seven in num- 
ber), Sri Menanti, Numbaw, Johole, Jellye, Muar, Jempolt, 
Segamet. 

See Journal of the Straits Asiatic Society, Singapore ; Dowden, The 
Malay Peninsula, 1882; Vacher, Twelve Years in Malaya; M Nair, 
Perak and the Malays, 1878; W. B. D’ Almeida, “ Geography of Pe- 
rak and Salangore,” in J. Roy. Geog. Soc., 1876; Sir Frederick 
Weld, “ Straits Settlements,” in Proceedings of Royal Colonial In- 
stitute, 1888-84; The Straits Directory, 1886; and the works men- 
tioned in the article MALAY PENINSULA, Vol. xy. p, 323. 

STRALSUND, a seaport. and small manafacturing 
town in Western Pomerania, Prussia, is situated on 
the Strelasund, an arm of the Baltie Sea, 2 miles wide, 
which separates the island of Riigen from the main- 
land, 115 miles to the north of Berlin and 85 miles to 
the northwest of Stettin. The position of the town 
on a small triangular islet, only connected with the 
mainland by moles and bridges at the angles, has 
always rendered its fortification comparatively easy, 
and down to 1873 it was a fortress of the first rank. 
The quaint architecture of the houses, many of which 
present their curious and handsome gables to the 
street, gives Stralsund an interesting and old-fashioned 
appearance. The three vast Gothie churches of St. 
Nicholas, St. Mary, and St. James, erected in the 
14th and 15th centuries, and the town-house, dating in 
its oldest part from 1316, are among the more striking 
The public library, founded in 1709, con- 
The manufactures of Stralsund 
are more miscellaneous than extensive; they include 
machinery, beer, oil, paper, playing-cards, and sugar. 
The trade is chiefly sahnall to the shipping of grain, 
malt, and timber, with some cattle and wool. In 1884 
542 sea-going ships and 1964 river-craft entered the 
harbor, which is protected by the fortified island of 
Danholm, and 513 ships and 1964 river-craft cleared. 
In 1882 the port owned a fleet of 247 sea-going ships, 
with a burden of 41,176 tons, besides numerous 
smaller craft below 60 tons. The population in 1880 
was 29,481, in 1885 28,981. More than a fourth of 
the inhabitants reside in the Knieper, Tribseer, 
Franken and Harbor suburbs on the mainland.. About 
L000 are Roman Catholics and 140 Jews. 


Stralsund was founded in 1209 by Jaromar I., prince of 
Rigen, and, though several times destroyed, steadily pros- 
pered. It was one of the five Wendish towns whose alliance 
extorted from King Erie of Norway a favorable commercial 
treaty in 1281-85; and in the 14th century it was second 
only to Lubeck in the Hanseatic League. Although under 
the sway of the dukes of Pomerania, the city was able 
to maintain a marked degree of independence, which is 
still apparent in its municipal privileges; it is also the 
only town in Prussia, with the exception of Breslau, which 
has an independent municipal ecclesiastical consistory. Its 
early Protestantsympathies placed it on the side of Sweden 
during the Thirty Years’ War; and in 1628 it successfully 
resisted a siege of eleven weeks by Wallenstein, who had 
sworn to take it “though it were chained to heaven.” He 
was forced to retire with the loss of 12,000 men; and a 
yearly festival in the town still celebrates the occasion. 
After the peace of Westphalia Stralsund was ceded with 
the rest of Western Pomerania to Sweden; and for more 
than a century .anda half it was exposed to attack and 
capture as the téte-de-pont of the Swedes in Continental 
Europe. In 1815 it passed to Prussia. In 1809 it was the 
scene of the death of Major Schill, in his gallant though 
ineffectual attempt to rouse his countrymen against the 
French invaders. 


STRANGE, Sir Roperr (1721-1792), an eminent 
line engraver, was descended from the Scottish family 
of Strange, or Strang, of Baleasky, Fife, and was 
born in the Mainland of Orkney, on July 14, 1721. 
In his youth he spent some time in an attorney's 
office; but, having manifested a taste for drawing, he 
was apprenticed, in 1735, to Richard an en- 
aes in Edinburgh. After leaving Cooper in 1741, 

e started on his own account as an engraver, and had 
attained a fair position when, in 1745, he_ 
Jacobite army as a member of the corps 
He engraved a half-length of the You 
and also etched plates for a bank-note 
the payment of the troops. He was 
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battle of Culloden, and after the defeat remained in 


hiding in the Highlands, but ultimately returned to | 


Edinburgh, where, in 1747, he married Tsabella, only 


daughter of William Lumisden, son of a bishop of | 


Edinburgh. 


In the following year he proceeded to Rouen, and | 


there studied drawing under J. B. Descamps, carrying 
off the first prize in the Academy of Design. In 1749 
he removed to Paris, and placed himself under the 
celebrated Le Bas. It was from this master that he 


learned the use of the dry point, an instrument which | 


he greatly improved, and employed with excellent 
effect in his own engravings. In 1750 Strange re- 
turned to England. Presently he settled in London 
along with his wife and daughter, and superintended 
the illustrations of Dr. William Hunter's great work 
on the Gravid Uterus, published in 1774. The plates 
were engraved from red chalk drawings by V 
Rymsdyk, now preserved in the Hunterian Museum, 
Glasgow, and two of them were executed with great 
skill by Strange’s own hand. By his plates of the 
Magdalen and Cleopatra, engraved after Guido in 
1753, he at once established his professional reputa- 
tion, 

He was invited in 1759 to engrave the portraits of 
the prince of Wales and Lord Bute, by Allan Ramsay, 
but declined, on the ground of the insufficient re- 
muneration offered and of the pressure of more con- 
genial work after the productions of the Italian 
masters. His refusal was attributed to his Jacobite 
proclivities, and it led to an acrimonious correspond- 
ence with Ramsay, and to the loss, for the time, of 
royal patronage. In 1760 Strange started on a long- 
meditated tour in Italy. He studied in Florence, 
Naples, Parma, Bologna, and Rome, executing in- 
numerable drawings, of which many—the Day! of 
Correggio, the Danae and the Venus and Adonis of 
Titian, the St. Cecilia of Raphael, and the Barberini 
Magdalen of Guido, ete.—were afterwards reproduced 
by his burin. On the Continent he was received with 
great distinction, and he was elected a member of the 

emies of Rome, Florence, Parma, and Paris. He 
left Italy in 1764, and, having engraved in the French 
capital the Justice and the Meekness of Raphael, from 
the Vatican, he carried them with him to Loudon in 
the following year. 

The rest of his life was spent mainly in these two 
cities, in the diligent prosecution of his art. In 1766 
he was elected a member of the Incorporated Society 
of Artists, and in 1775, piqued by the exclusion of 
engravers from the Royal Academy, he published an 
attack on that body, entitled An Enquiry into the 
Rise and Progress of the Royal Academy of Arts at 
London, and prefaced by a long letter to Lord Bute. 

‘ In 1787 he engraved West’s Apotheosis of the Princes 
— Oetaviusand Alfred, and was rewarded with the honor 
of knighthood. He died in London on the 5th of 
duly, 1792. 


; In the technique of engraving Strange was a master. His 
____ line is tender and flowing, without monotony or confusion, 
and his expression of flesh is characterized by uncommon 
delicacy and transparency. In draftsmanship his works are 
often defective. 

After his death a splendid edition of reserved proofs of 
his engravings was issued; and a catalogue of his works, 
by Charles Blane, was published in 1848 by Rudolph Weigel 
of Leipsic, forming part of Le Graveur en Tuille Douce. See 
Memoirs of Sir Robert Strange, Knt., and his brother-in-law 
Andrew Lumisden, by James Dennistoun of Dennistoun, 
1855. 


~STRANRAER, a royal burgh of Wigtownshire, 
Scotland, is situated on the North Channel, at the 
head of Loch Ryan, 74 miles northeast of Portpatrick, 
and 59 miles south-southwest of Ayr. In the centre 
of the town is the old baronial castle of the 15th 
tury occupied by Claverhouse when he held the 

of sheriff of Galloway. 


1 [Also known as St. Jerome.—Am. Ep.] 


The principal public 


Van | 
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| buildings are the old town-hall, the new town-hall and 
court-house (1873), and the academy (1845). A reform- 
j atory provides accommodation for 100 boys, and there 
is a combination poorhouse for the county and a few 
parishes beyond it. The town possesses a library and 
public reading-room. The harber, which is tidal, only 
}admits the entrance of vessels of 150 tons, but there 
is good anchorage in the loch, and the east pier per- 
mits of the approach of large steamers, which ply in 
connection with the railway daily to Larne in Ireland. 
There is also steam communication with Glasgow, 
Liverpool, and other towns; but since the construction 
of the Girvan and Portpatrick Railway the trade of 
the port has been on the decline. The principal im- 
port is coal, and the principal exports are agricultural 
produce. The town is chiefly dependent on agriculture. 
Che fishing industry is of minor importance. Tlie 
population in 1881 of the royal burgh (area 55 acres) 
was 3455, and of the police burgh 6342. The town 
was created a burgh of barony in 1596, and a royal 
burgh in 1617. In 1885 its parliamentary representa- 
tion (it had been one of the Wigtown burghs) was 
merged in that of the county. 

STRASBURG (Germ. Strassburg, Fr. Strasbourg), 
the principal town of Alsace, and a fortress of the first 
rank, is situated at the junction of the Ill and the 
Breusch, about two miles to the west of the Rhine, in 
one of the most fertile districts in the upper Rhenish 
plain. It lies about 90 miles to the north of Basel, 
250 miles to the east of Paris, and 370 miles to the 


Environs of Strasburg. 


southwest of Berlin. Since 1871 it has been the seat 
of government for the German crownland of Alsace- 
Lorraine (Elsass-Lothringen) ; and it is also the see 
of a Roman Catholic bishop and the headquarters of 
the 15th corps of the German army. 

The town proper is divided by the arms of the Il 
into three parts, of which the central is the largest 
and most important. Most of the streets are narrow 
and irregular, and the quaint aspect of a free medizeval 
town has to a considerable extent been maintained. 
The quarters which suffered most in the bombardment 
of 1870 have, however, been rebuilt in a more modern 
fashion, and the recent widening of the circle of 
fortifications, with the destruction of the old walls, 
has given the city opportunity to expand in all direc- 
tions, 

By far the most prominent building is the min- 
ster, or cathedral, which in its present form repre- 
sents the activity of four centuries. Part of the crypt 


tion from the Romanesque to the Gothie style; and 
the nave, finished in 1275, is a fine specimen of pure 
Gothic. Of the elaborate west fagade, with its singu- 
lar screen of double tracery, the original design was 
furnished by Erwin of Steinbach (¢. 1318). The upper 
part of the facade and the towers were afterwards com- 
pleted in accordance with a different plan, and the 
Intricate open-work spire on the north tower, 465 feet 
high, was added in 1435. The sculptural ornamenta- 
tion both without and within is very rich. The astro- 
nomical clock in the south transept, constructed in 
1838-42, contains some fragments of the famous clock 
built by Dasypodius in 1571. The church of St. 
Thomas, a Gothic building of the 13th and 14th cen- 
turies, contains a fine monument to Marshal Saxe, 
considered the chef d’ceuvre of the sculptor Pigalle. 
Other notable buildings are the Temple-Neuf, or Neu- 


kirche, rebuilt since 1870; the old episcopal palace 


dates from about 1015; the apse shows the transi- 
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(1731-41), now the library; the old prefecture; the 
theatre ; the town-house ; and the so-saliéd **aubette,”’ 
containing the conservatorium of music. The univer- 
sity of Strasburg, which was suppressed in the French 
Revolution as a stronghold of German sentiment, was 
reopened in 1872, and now occupies a handsome new 
building erected for it in 1884. The university and 
town library, containing about 600,000 volumes, consists 
largely of the books sent from all parts of Germany to 
compensate for the town library destroyed in the bom- 
bardment of 1870. The precious incunabula and 
manuscripts which then perished are, however, irre- 
jlaceable. General Kleber, who was a native of 
Strasburg, and Gutenberg, who spent part of his life 
here, are both commemorated by statues. Many 
private houses are most quaint and interesting illus- 
trations of timber architecture. Pleasant public parks 
and gardens fringe the town. 1 
The population in 1880 was 104,471, including 
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fications consists of a girdle of fourteen detached forts, ata 
distance of three to five miles from the centre of the town. 
Kehl, the téte-de-pont of Strasburg, and several villages are 
included within this enceinte, and three of the outworks 
lie on the right bank of the Rhine, in the territory of Baden. 
In case of need a great part of the environs can be laid under 
water by the garrison. 

The site of Strasburg seems to have been originally oecu- 
pied by a Celtic settlement, which the Romans conquered 
and replaced by the fortified station of Argentoratum, after- 
wards the headquarters of the eighth legion. In the year 
357 the emperor Julian saved the frontier of the Rhine by 
a decisive victory gained here over the Alemanni, but about 


| half a century later the whole of the district now called 


Alsace fell into the hands of that Teutonic people. Towards 
the end of the 5th century the town passed to the Franks, 
who named it Strataburgum. The famous ** Strasburg oaths ” 
(see GERMANY, vol. x. p. 431) were taken here in 842; and 
in 923, through the homage paid by the duke of Lorraine 
to Henry I., began the connection of the town with the 
kingdom of Germany which was to last for more than seven 
centuries. The bishopric of Strasburg was founded in the 
Merovingian period, and soon attained great wealth 
and importance. The early history of Strasburg, as 
in the case of most episcopal cities, consists mainly 
of a record of thestruggle between the bishops and 

the citizens,—the latter, as they grew in wealth © 
and power, feeling the fetters of ecclesiastical rule 
inconsistent with their full development. The con- 
flict was finally decided in favor of the citizens by 
the battle of Oberhausbergen in 1262; and the 
position of free imperial city, which had been con- 
ferred upon Strasburg by Philip of Swabia, was not 
again disputed. The throwing off of the episcopal 
yoke was followed by an internal revolution (1332), 
which admitted the guilds to a share in the gov- 
ernment of the city and impressed upon it the 
democratic character that it bore down to the 
French Revolution. Strasburg now became one of 
the most flourishing of all the imperial towns, and 
the names of natives or residents like Sebastian 
Brant, Tauler, Fischart, and Geiler von Kaysersberg 
show that its pre-eminence was not confined to the 
material sphere. On the other hand, its fair fame 
is sullied by such acts as the burning in 1349 of 
2000 Jews, accused of causing a pestilence by poison- 
ing the wells. In 1381 Strasburg joined the Stadte- 
bund, or Swabian League, and about a century later 
it rendered efficient aid to the Swiss confederates 
at Granson and Nancy. The Reformation found 
ready acceptance at Strasburg, its foremost cham- 
pion here being Martin Bucer, and the city was 


1. Cathedral. 6, 6. Barracks. 10. Imp. Palace. | 15. Prot. Gym- . : 4 ‘ 
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51,859 Roman Catholics, 48,691 Protestants, and 3521 
Jews. In 1885 the total population had risen to 112,- 
091, showing an increase of 7.29 per cent. The town, 
strictly so called, does not contain more than 90,000 
inhabitants, the rest belonging to the suburban villages. 
Hiven before the war of 1870-71 more than half of the 
inhabitants spoke German as their mother-tongue, 
and this proportion has probably been somewhat in- 
creased since. The sympathies of the people, however, 
like those of most of the Alsatians, lay with France, 
and it will require the growth of a new generation to 
bring about a complete reconciliation to German rule. 


The chief industries of Strasburg are tanning, brewing; 
and the making of steel goods, machinery, and tobacco. 
To these must be added the stall-fattening of geese for its 
celebrated pidtés de foie gras, an occupation which forms a 
most useful source of income to the poorer classes, The 
annual value of these “ fat liver pies”? sent out from Stras- 
burg is over £100,000 [$486,000]. The position of the town 
at the intersection of natural highways between France 
and Germany, Switzerland and Belgium, early made it a 
place of considerable commercial importance, and it now 


carries on a brisk trade in agricultural produce, hams, sau- | 
Its full development in this | 


sages, sauerkraut, and hops, 
direction, though favored by the canals connecting the 
Rhine with the Rhone and the Marne, has been somewhat 
hampered by the iron girdle of fortifications, 

Strasburg has always been a place of great strategic im- 
portance, and as such strongly fortified. The pentagonal 
citadel constructed by Vauban in 1652-84 was destroyed 
during the siege of 1870. ‘The new German system of forti- 


| Western and Midland Railway lines, 26 miles south of 


Years’ War Strasburg escaped without molestation. 
by observing a prudent neutrality. In 1681, during a time 
of peace, it was suddenly seized by Louis XIV., and this 
unjustifiable action received formal recognition at the 
peace of Ryswick in 1697. The immediate effect of the 
change of superiors was a partial reaction in favor of 
Roman Catholicism, but the city remained essentially Ger- 
manu until the French Revolution, when it was deprived 
of its privileges as a free town and sank to the level of a 
French provincial capital. It was at Strasburg that Louis 
Napoleon made his first ineffectual attempt to grasp power. 
In the war of 1870 Strasburg, with its garrison of 17,000 
men, surrendered to the Germans after a siege of seven 
weeks. The town and cathedral suffered considerably from 
the bombardment, but all traces of the hayoe have now 
disappeared. 


STRASS, or Paste. See Guass, vol. x. p. 593. 

STRATEGY. See War. 

STRATFORD, usually designated STRATFORD-ON- 
AVON, a market-town and municipal borough of Eng- 
land, in Warwickshire, near the Gloucestershire border, 
is pleasantly situated on the Avon, and on the Great 


Birmingham and 8 southwest of Warwick. The Avon 
is crossed by a stone bridge of fourteen arches, built 
by Sir Hugh Clopten in the reign of Henry 
widened in 1814; by a bridge of nine arches 
brick in 1826; and by a foot-bridge erecte 
a cost of £500 [$2430], on the site of a foot-brid 
nally erected in 1599, and rebuilt in 1812. Thi 
are wide and regular, crossing each other 
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right angles, and, says J. O. Halliwell-Phillipps, ‘‘ with | 
the exception of a few diffused buildings, scarcely one 
of which is in its original condition, there is no resem- | 
blance between the present town and the Shakespearean | 
borough’ (compare article SHAKESPEARE, vol. xxi. 
p. 777 sg.). ‘The church of the Holy Trinity occupies 
the site of a Saxon monastery, which existed before 
691, when the bishop of Worcester received it in ex- 
change from Echelred, king of Mercia. It is a fine | 
cruciform structure, party Early English and partly | 
Perpendicular, with a central tower and lofty octagonal | 
pire. It was greatly improved in the reign of Edward 
ILL. by John de Stratford, who rebuilt the south aisle. 
He also in 1332 founded a chantry for_priests, and in 
1351 Ralph de Stratford built for John’s chantry 
riests ‘*a house of square stone,’”’ which came to be | 
nown as the college, and in connection with which 
the church became collegiate. The present beautiful 
choir was built by Dean Balshall (1465-91), and in the 
reign of Henry VII. the north and south transepts | 
were erected. The mural monument of Shakespeare, 
who is buried in the chancel, is of special interest from 
its effigy of the poet, undoubtedly an authentic repre- 
sentation, Decal somewhat altered and damaged by 
time. The foundation of the chapel of the Guild of 
the Holy Cross was laid by Robert de Stratford. The 
guild, to which both sexes were admitted, was in exist- 
ence early in the 13th century, and it was incorporated | 
by a charter from Edward IIT. in 1322. It was dis- 
solved in 1547. The house in which Shakespeare was 
born still stands,—although its external appearance is 
much altered,—and an apartment is by immemoriab 
tradition pointed out as his birth-room, In 1597 
Shakespeare purchased New Place for his residence 
pd vol. xxi. p. 801). Shakespeare’s house was pulled 
own by Sir Sens Clopton in 1702, and the large new 
mansion erected on its site was pulled down by Sir 
Francis Gastrell in 1759. Chiefly through the exer- 
tions of J. O. Halliwell-Phillipps, the site of New 
Place was purchased by public subscription, and in 
1876 handed over to the trustees of the birthplace. 
The old theatre, which had occupied part of the 
ground, was taken down in 1872, and in 1877 a new 
memorial theatre was erected at a cost of £30,000 | 
[$145,800]. The other principal buildings of the 
town are the town-hall, originally erected in 1633, 
almost entizely rebuilt in 1767-68, alter having been 
severely injured by an explosion, and greatly altered 
in 1863 at a cost of £2000; the market-house (1820) ; 
the corn exchange (1850); the children’s hospital 
dk and the new hospital (1884). The Edward 
VL. grammar school, where Shakespeare received his 
education, was founded in 1553. The town is chiefly 
dependent on the agriculture of the neighborhood. 
The population of the borough in 1871] was 7183, and 
| ~q (area extended in 1879 to 3865 acres) it was 
oO. 


There is no authentic mention of Stratford earlier than 
the 7th century. It received a charter for a market in the 

ign of Richard I., but was not incorporated till the reign 
of Edward VI. The charter of Charles IL, granted in his 
26th year, remained the governing charter of the town till 
the passing of the Municipal Act in 1835. The town suf- 
fered from a severe epidemic in 1564, from inundations in 

; 1588, and from fire in 1598. 


See 8S. L. Lee, St 
Outlines of the Life of Shakespeare, sixth edition (with a history of 
New Place), 1886; and the article SHAKESPEARE, 


STRATFORD, a town of Canada, capital of Perth 
county, Ontario, lies on the river Avon (a tributary of 
the Thames which discharges into Lake St. Clair), 
about 45 miles by rail sontheast_of Goderich, at the 
_ junetion of the Goderich and Buffalo division with the 


was a village of only 200 inhabitants; but between 
and 1881 its population rose from 4313 to 8239. 


| manufactures. 


‘ord-om-Avm, 1884; J. O. Halliwell-Phillipps, | 


line of the Grand Trunk Railway. In 1849 it, emperor. 


a town-hall, extensive repairing shops, and | were ready to quail, and 
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STRATFORD DE REDCLIFFE, Srratrorp Can- 
NING, VISCOUNT (1786-1880), diplomatist, was the 
first cousin of George Canning the statesman, and the 
youngest son of Stratford Canning, who, having been 


‘Uisinherited for marrying beneath his rank, settled 


in London as a merchant in Clement’s Lane, where 
young Canning was born 4th November, 1786. 
Shortly afterwards the father died, and the family 
removed to Wanstead, the boy attending the village 
school and afterwards a school at Hackney until 1794, 
when he went to Eton. Ultimately he became captain 


‘of the school, and he also manifested his literary 


sredilections by publishing, in conjunction with Wel- 
esley and others, a collection of essays entitled The 
Miniature. In 1805 he was elected scholar of King’s 
(College, Cambridge, and, while still attending the 
university, became in 1807 précis writer to his cousin, 
who had been appointed foreign minister. At the 
close of the year - went to Copenhagen as one of the 
secretaries of a special diplomatic mission, and after 
his return he was appointed in June, 1808, first secre- 
tary at Constantinople. On the removal of his chief 
Mr. Adair to Vienna in July, 1810, Canning remained 
minister plenipotentiary, making use of the oppor- 
tunity to give indications of that overmastering pur- 
pose and bold yet subtle diplomacy which were to have | 
such an important influence on the history of the 
Eastern question. In 1812 he succeeded in effecting 
the treaty of Bucharest between Russia and Turkey, 
which was signed on the 12th May, shortly before the 
arrival of his successor. This was properly the inaugu- 
ration of that English influence in Turkey which did 
not cease until within recent years. The treaty was 
also of immense immediate advantage by freeing the 
Russian army to act against Napoleon, and on his 
return to England Canning was rewarded by a pension 
of £1200 a year. He remained in London, occupying 
himself with literature, and contributing some articles 
to the Quarterly Review, then newly founded, until in 
May,. 1814, he was appointed by Lord Castlereagh 
minister plenipotentiary to Switzerland, where he suc- 
ceeded in effecting the federation of the cantons as a 
neutral state. He returned to England in 1817, and 
in August, 1820, was sent as plenipotentiary to the 
United States, to arrange certain outstanding differ- 
ences between the States and England; but, although 
a convention was signed 13th March, 1824, this was 
rejected by the American senate, and matters for 
several years remained, so far as any actual arrange- 
ment was concerned, in statu quo. In October, 1825, 
Canning was sent on a second commission to Constanti- 
nople, chiefly to promote the independence of Greece, 
but after long and complicated negotiations the attack, 
without the knowledge of the ambassadors, on the 
Turkish fleet by the allies under Sir E. Codrington at 
Navarino, 20th October, 1827, caused a conference 
then being held to be suddenly broken up, and ren- 
dered necessary the withdrawal of the ambassadors 
from Constantinople. They, however, again met at 
Poros towards the close of the following year, and ulti- 


“mately Turkey was compelled, by the treaty of Adria- 


nople, 14th August, 1829, following a short war with 
Russia, to loose her grasp. on Greece, and consent to. 
the arrangement of a frontier limit. On his return to 
England Canning was made G.C.B. In 1828 he had 
been elected to the House of Commons for Old Sarum, 
and he sat for different boroughs until 1841, when he 
again accepted the office of ambassador to Turkey. 
During the next twelve years he gradually succeeded 
in winning the confidence of the sultan, as well as 
awakening his wholesome awe, by convincing him, not 
merely of his sincere interest in the welfare of Turkey, 
but of his sole ability to thwart the wiles of the Russian 
There is no doubt a certain degree of exag- 
geration in Kinglake’s description of Canning as the 
“Great Elchi,”’ at whose slightest frown the Turks 
whose matchless skill and 


b 
coolness the emperor N isholaa was placed at his wits’ 
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end; but the consummate ability with which he man- 
aged the negotiations connected with the question of 
the Holy Places, so as to place the emperor as much as 
possible in the wrong, and to render his act of hostility 
on 3d July, 1853—which led .to the Crimean war— 
unjustifiable, cannot be denied. During the war he 
retained his position at Constantinople, but at its 
conclusion he returned in 1858 to London. 
he had been raised to the peerage with the title Vis- 
count Stratford de Redcliffe. is later years were 
spent chiefly in retirement, and, except when the 
Kastern question came prominently into notice, he 
took little part in political discussion. On Eastern 
politics he contributed several papers to the Zimes 
and the Nineteenth Century. He died without surviv- 
ing male issue 14th August, 1880. 


His essays were collected and published in 1881 under the 
title of the Eastern Question, with a memorial preface by Dean 
Stanley. A memoir by Stanley Lane Poole is in prepara- 
tion, 


STRATO. See Perrparerics, vol. xviii. p. 557. 

STRAUBING, an ancient town in the most fertile 
part of Lower Bavaria, is situated on the right bank 
of the Danube, 25 miles to the southeast of Ratisbon. 
Its oldest and most characteristic building is the tall 
‘ square tower of the town-hall, with its five pointed 
turrets, dating from 1208. The Church of St. James 
is a good Late Gothie edifice (1292-1512), with some 
aintings ascribed to Wohlgemuth, and the old Carme- 
ite church contains a handsome monument to Duke 
Albert Ll. of Bavaria. The industries of Straubing 
are tanning, brewing, and trade in grain and cattle. 
The population in 1880 was 12,625, nearly all Roman 
Catholics. 


Straubing is a town of remote origin, believed to be iden- 
tical with the Roman station of Serviodurum. In definite 
history, however, it is known only as a Bavarian town, and 
from 1333 to 1425 it was the seat of the collateral ducal line 
of Baiern-Straubing. Its chief historical interest attaches 
to its connection with the unfortunate Agnes Bernauer, who 
lived at the chateau here with her husband Duke Albert 
Ill. Duringthe latter’s absence his father, Duke Ernest, 
exasperated at the mesalliance, eruelly and unjustly con- 
demned his son’s low-born wife to death, and caused her to 
be hurled into the Danube from the bridge (1435). A chapel 
in the churchyard of St. Peter’s is said to cover her remains. 
Fraunhofer the optician was born at Straubing in 1787. 


STRAUSS, Davin Friepricu (1808-1874), author 
of the Leben Jesu, was born at Ludwigsburg, near 
Stuttgart, January 27, 1808. He was the son of a small 
tradesman who loved literature and thought more 
than business, and his mother was a bright intelligent 
woman whose piety was practical rather than medita- 
tive, while she had an open eye for the beauties of art 
and nature. In his thirteenth year the boy was sent 
to the evangelical seminary at Blaubeuren, near Ulm, 
to be prepared for the study of theology. Amongst 
his school-fellows were youths destined to become 
equally distinguished with himself, of whom he has 
given sketches in his Christian Mérklin. Amongst 
the principal masters in the school were Professors 
Kern and F. C. Baur, who infused into their pupils 
above all a deep love of the ancient classics. - In 1825 
Strauss passed from school to the university of Tiibin- 
gen. ‘The course of study was two years of philosophy 
and history and three of theology. The professors of 
philosophy failed to interest him, and he accordingly 
followed pretty much his own devices in this field, a - 
voting himself especially to Schelling, the writers of 
the romantic school, Jacob Béhme, and even to som- 
nambulistic and other modern penatons, In 1826 
his previous teachers, Kern and Baur, removed to 
Tiibingen, and the latter introduced him to the writ- 
ings of Schleiermacher, which awoke his keen dialectical 
faculty and delivered him from the vagueness and ex- 

gerations of romantic and somnambulistic mysticism, 
while for a time he found satisfaction for his religious 
nature in Schleiermacher’s idea of religion. In the 


In 1852 | 
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| last year of his stay at Tiibingen he read with Marklin 
Hegel's Phiinomenologie, which was the beginning of 
| his abandonment of Schleiermacher for PSI In 
1830 he passed his examination brilliantly, and became 
assistant to a country clergyman, and was greatly be- 
loved as preacher and pastor by the parishioners. After 
‘nine months in this position he accepted the post of 
professor in the high school at Maulbronn, having to 
teach Latin, history, and Hebrew. Here also he was 
most successful and highly valued. But in October, 
1831, he resigned his office in order to study under 
Schleiermacher and Hegel in Berlin. Hegel died just 
as he arrived, and though he regularly attended 
Schleiermacher’s lectures, it was only those on the life 
of Jesus which exercised a very powerful influence 
uponhim. It was amongst the followers of Hegel that 
he found kindred spirits. Under the leading of Hegel’s 
distinction between ‘‘ Vorstellung’’ and ‘‘ Begriff,”’ 
he had already conceived the idea of his two principal 
theological works—the Life of Jesus and the Christian 
Dogmatics. In 1832 he returned to Tiibingen and be- 
came repetent in the university, lecturing on logie, 
history of philosophy, Plato, and history of ethics, with 
great success. Butin the.autumn of 1833 he resigned 
this position in order to devote all his time to the com- 
pletion of his projected Life of Jesus. Ina year the 
manuscript was finished, and in 1834 the first volume 
and in 1835 the second were given to the world. The 
work produced an immense sensation and created a new 
epoch in the treatment of the rise of Christianity. 

he chief replies to it were by Tholuck, Neander, A. 
Schweizer, Ullmann, and Bruno Bauer. In 1837 
ee replied to his critics (Streitschriften zur Ver- 
theidigung meiner Schrift iiber das Leben Jesu). In 
the third edition of the work (1839), and in Zwei fried- 
liche Blitter, he made important concessions to his 
critics, which he withdrew, however, in the fourth 
edition (1840, translated into English by George Eliot, 
with Latin preface by Strauss, 1846). In 1840 and the 
following year he published his Christliche Glaubens- 
lehre (2 vols.), the principle of which is that the his- 
tory of Christian doctrines is their disintegration. 
Between the publication of this work and that of the 
Friedliche Blitter he had been elected to a chair of 
theology in the university of Zurich. But the appoint- 
ment provoked such a storm of popular ill-will in the 
canton that the authorities considered it wise to pension 
him before he entered upon his duties, ahoash this 
concession came too late to save the Government. 
With his Glaubenslehre he took leave of theology for 
upwards of twenty years. In August, 1842, he married 
Agnes Schebest, a cultivated and beautiful opera singer 
of high repute, but not adapted to be the wife of a 
scholar and literary man like Strauss. Five years 
afterwards, when two children had been born, a separa- 
tion by arrangement was made. Strauss resumed his 
literary activity by the publication of Der Romantiler 
auf dem Throne der Ceesaren, in which he drew a 
satirical parallel between Julian the Apostate and 
Frederick William IV. of Prussia (1847). In 1848 he 
was nominated as member of the Frankfort parliament, 
but was defeated. He was elected for the Wiirtemberg 
chamber, but his action was so conservative that his 
constituents requested him to resign his seat. He 
forgot his political disappointments in the production 
of a series of biographical works, which secured for him 
a permanent place in German literature (.Schuburt’s 
Leben, 2 vol., 1849; Christian Mérklin, 1851; Frisch- 
lin, 1855; Ulrich von Hutten, 3 vols., 1858-60, 4th 
ed., 1878; H. S. Reimarus, 1862). With this last- 
named work (see Remarus) he returned to theology 


and two years afterwards (1864) published his Lebe 
Jesu fiir das Deutsche Volk: (4th-ed., 1877). It fi 


to produce an effect comparable with that of th firs 
Life, but the replies to it were i 
answered them in his a Die Halhen 


Ganzen (1865), directed specially against 
Hengstenberg. His Christus des Glaubens 


STRAUSS—STRAW BERRY. 


der Geschichte (1865) is a severe criticism of Schleier- | 
macher’s lectures on the Life of Jesus, which were then | 
first published. From 1865 to 1872 Strauss resided in | 
Darmstadt, where he made the personal acquaintance 
of the princess Alice and the crown-princess of Ger- 
many, receiving from both ladies many marks of esteem. 
In 1870 he published his lectures on Voltaire (3d ed., 
1872), which were written for the princess Alice and 
delivered before her. In the works of these years it 
seemed that the truth of Christianity had become still 
more problematic to Strauss, and this was more obvious 
than ever in his next and last important work, his con- 
fession, and final summary answer to the four great 
uestions—Are we Christians? Have we still religion? 
hat is our conception of the world? How are we to 
regulate our lives? (Der Alte und der Nene Glaube, 
1872, 11th ed., 1881, Knglish translation by M. Blind, 
1873). The work produced a greater sensation than 
his first Life of Jesus, and not least amongst Strauss’s 
own friends, who wondered at his one-sided view of 
Christianity. his professed abandonment of all spiritual 
Peeerhy, the strange inconsistencies of his thought, 
iis scientific credulity, and the offensive form of his 
negations. ‘othe fourth edition of the book he added 
a Nachwort als Vorwort (1873). _The same year symp- 
toms of a fatal malady appeared, and death followed 
February 7, 1874. Though his last book renounced in 
almost frivolous language the hope of immortality, he 
read Plato’s Pherdo in the Greek during his last days, 
and Zeller says ‘‘ his friends bade him adieu with feel- 
ings such as Plato has described at the end of that 
dialogue.”’ 


Strauss’s mind wasalmost exclusively analytical and crit- 
ical, without depth of religious feeling, or philosophical pen- 
etration, or historical sympathy. His work was accord- 
ingly rarely constructive, and, save when he was dealing 
with a kindred spirit, he failed as an historian, biographer, 
and critic, strikingly illustrating Goethe’s profoundly true 
principle that loving sympathy is essential for productive 
criticism. His first Life of Jesus was directed against not 
only the traditional orthodox view of the Gospel narratives, 
but likewise the rationalistic treatment of them, whether 
after the manner of Reiniarus or that of Paulus. The mythi- 
cal theory that the Christ of the Gospels, excepting the most 
meagre outline of personal history, was the unintentional 
creation of the early Christian Messianic expectation he 
applied with merciless rigor and mechanical inconsidera- 
tion to the narratives. But his operations were based upon 
fatal defects, positive and negative. He held a narrow 
theory as to the miraculous, a still narrower as to the rela- | 
tion of the divine to the human, and he had no true idea | 
of the nature of historical tradition, while, as C. F. Baur 
complained, his critique of the Gospel history had not been | 
preceded by the essential preliminary critique. of the Gos- 
pels themselves. With a broader and deeper philosophy of 
religion, juster canons of historical criticism, with a more 
exact knowledge of the date and origin of the Gospels, his 
rigorous application of the mythical theory with its de- 
structive results would have been impossible. In his second 
Life of Jesus, though conceding something to C. F. Baur, he 
adheres substantially to his mythical theory, while he seeks 
to make good one defect of the first Life by supplying a 
previous examination of the Gospels, But this examina- 
tion shows little independent research, being scarcely more 
than the adoption of the conclusions of C. F. Baur and his 
earlier disciples. Another advance on the first work is the 
addition of a sketch of the historical facts of the life of 
Jesus and of his religious character, but he adheres to his 
early limited and Shallow view of the relation of the divine 
and the human, and still fails toapprehend the true mis- 
sion of the founder of the Christian religion. But the esti- 

mate of the religious mission of Jesus, and of the historical 
trustworthiness of the Gospels, is far higher in this Life 
than the final one in Der Alte und der Neue Glaube. As in 
his philosophical development he exhibited wavering un- 


certainty, so it is impossible to reconcile his views of Christ 
and Christianity at different periods of his life. Some of 
the expressions of his last book in this respect are in glaring 
contrast with the positions he maintained in earlier years. 


Strauss’s works are age pa in a collected edition in 12 vols., 
yy Zeller, Bonn, 1876-78, without his Christliche Dogmatik. On his 
Zeller’s David Friedrich Strauss in seinem Leben 

, Bonn, 1874: A. Hausrath’s D, F. Strauss und 


d works see 


log Zeit, 2 vols., Heidelberg, 1876-78; his own essay 
"Kerner ; F.J. Vischer’s Kritische Gange, i.3. Karl Schwarz, 
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Zur Geschichte der neusten Theologie, 4th ed., 1869 ; Heinrich Lang, 
Religiése Reden, vol. ii.; Dorner, Geschichte der protestantischen 
Theologie, 1876 ; Nippold, Handbuch der neuesten Kirchengeschichte, 
1868; J. H. Scholten, “Strauss and Christianity,’ in Thevlogical 
Review, 1874, Jan.and April; Hase, Geschichte Jesu, 1876, give 
critiques from different points of view of Strauss’s theological 
works, particularly his Lives of Jesus, (3. F. 8.) 

STRAUSS, JoHANN (1804-1849), orchestral con- 
ductor and composer of dance-music, was born at 
Vienna, March 14, 1804. In 1819 he obtained his 
first engagement asa violinist ina small band then 
playing at the Sperl, in the Leopoldstadt. Shortly 
afterwards he joined Lanner, with whom he remained 
associated as deputy-conductor until 1825, when he 
organized a little band of fourteen performers on his 
own account. It was during the carnival of 1826 that 
Strauss inaugurated his long line of triumphs by in- 
troducing his band to the public of Vienna at the 
Schwan, in the Rossau suburb, where his famous 
Tuiiberl- Walzer (op. 1) at once established his reputa- 
tion as the best composer of dance-music then living. 
Upon the strength of this success he was invited back 
to the Sperl, where he accepted an engagement, with 
an inereased orchestra, for six years. Soon after this 
he was appoitted kapellmeister to the Ist Biirger regi- 
ment, aad intrusted with the duty of providing the 
music for the court balls; while the number of his 
private engagements was go great that he found it 
necessary to enlarge his band from time to time until 
it consisted of more than two hundred performers. In 
1833 he began a long and extended series of tours 
throughout northern Europe, eventually visiting Eng- 
land in 1838. In Paris a associated himself with 
Musard, whose quadrilles became not much less popu- 
lar than his own waltzes; but his greatest successes 
were achieved in London, where he arrived in time 
for the coronation of Queen Victoria, and played at 
seventy-two public concerts, besides innumerable balls 
and other private entertainments. The fatigue of 
these long journeys seriously injured Strauss’s health ; 
but he soon resumed his duties at the Sperl; and on 
May 5, 1840, he removed with his band to the Impe- 
rial ‘“‘ Volksgarten,’’ which thenceforth became the 
scene of his most memorable successes. Those who 
enjoyed the privilege of hearing him conduct there 
could never forget the wonderful delicacy of the per- 
formance, over which the master presided with a quiet 
power which insured the perfection of every minutest 
nuance. In 1844 Strauss began another extensive 
series of tours. In 1849 he revisited London, and, 
after his farewell concert was escorted down the Thames 
by asquadron of boats, in one of which a band played 
tunes in his honor. This was his last public triumph. 
On his return to Vienna he was attacked with scarlet 
fever, of which he died, September 25, 1849. 


Strauss was survived by three sons,—Johann (born 1825), 
Joseph (1827-1870), and Edward (born 1835), all of whom 
have distinguished themselves as composers of dance-musice 
and assisted in recruiting the ranks and perpetuating the 
traditions of the still famous band. 


STRAUSS-DURCKHEIM, Hercute (b. 1790, d. 
1865), an eminent French entomologist, was the author 
of anatomical works of exquisite precision and fulness 
of detail. Two of these (his monographs of the anat- 
omy of the cockchafer and of the cat) are permanent 
classics, of which the influence has aided greatly in 
raising the standard of zoological works. Jc 

STRAWBERRY (Fragaria). Apart from its in- 
terest asa dessert fruit (see HorTICULTURE, vol. xii. p. 
287), the strawberry has claims to attention by reason 
of the peculiarities of its structure and the excellent 
illustrations it offers of the inherent power of varia- 
tion possessed by the plant and of the success of the 
gardener in availing himself of this tendency. The 
genus Fragaria consists of a small number (three to 
four, according to Hooker) of species, native of the 
temperate regions of both hemispheres, as well as of 
mountain districts in warmer climes. The tufted char- 
acter of the plant, and its habit of sending out long 
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slender branches (runners) which produce a new bud | 
The leaves are | 


at the extremity, are well known. 
usually palmately three-parted, but the number of 
leaflets may be increased to five or reduced to one. 
While the flower has the typical Rosaceous structure, 
the so-called fruit is very peculiar, but it may be un- 
derstood by the contrast it presents with the ‘hip ”’ 
of the rose. In the last-named plant the top of the 
flower-stalk expands as it grows into a vase-shaped 
cavity, the ‘‘hip,’’ within which are concealed the 
true fruits or seed-vessels. In the rose the extremity 
of the floral axis is concave and bears the carpels in 
its interior. In the strawberry the floral axis, instead 
of becoming concave, swells out into a fleshy, dome- 
shaped or flattened mass in which the carpels or true 
fruits, commonly called pips or seeds, are more or less 
imbedded but never wholly concealed. A ripe straw- 
berry in fact may be aptly compared to the *‘ fruit ”’ 
of a rose turned inside out. : 
The common wild strawberry of Great Britain, 
which indeed, is found throughout Europe and great 
part of North America, is /. vesca, and this was the 
first species brought under cultivation in the early part 
of the I7th century. Later on other species were in- 
troduced, such as F. elatior, a European species, the 
parent stock of the hautbois strawberries, and especi- 
ally . virginiana from the United States and F. chilo- 
ensts from Chiloe. From these species, crossed and re- 
crossed in various manners have sprung the vast num- 
ber of different varieties now enumerated in catalogues, 
whose characteristics are so inextricably blended that 
the attempt to trace their exact parentage or to follow 
out their lineage has become impossible. It must suf- 
fice to say that the varieties at present cultivated vary 
in the most remarkable degree in size, color, flavor, 
shape, degree of fertility, season of ripening, liability 
to disease, and constitution of plant. Some, as 
previously stated, vary in foliage, others produce no 
runners, and some vary materially in the relative de- 
velopment of their sexual organs, for, while in most 
cases the flowers are in appearance hermaphrodite, at 
least in structure, there isa very general tendency 
towards a separation of the sexes, so that the flowers 
are males or females only as to funetion, even although 
they may be perfect in construction. This tendeney 
to dicecism is a common characteristic among Rosacece, 
and sometimes proves a source of disappointment. to 
the cultivator, who finds his plants barren where he had 
hoped to gather a crop. This happens in the United 
States more frequently than in 
cognized can be readily obviated by planting male 
varieties in the vicinity of the barren kinds. Darwin, 
in alluding to the vast amount of variability in the so- 
called ‘‘ fruit,’’—a change effected by the art of the 
horticulturist in less than three centuries,—contrasts 
with this variability the fixity and permanence of 
character presented by the true fruits, or pips, which 
are distributed over the surface of the swollen axis. 
The will and art of the gardener have been directed to 
the improvement of the one. organ, while he has de- 
voted no attention to the other, which consequently 
remains in the same condition as in the wild plant. 
Too much stress is not, however, to be laid on this 
point, for it must be remembered that the foliage, 
which is not specially an object of the gardener’s 
‘*selection,’’ nevertheless varies considerably. 
STRAW MANUFACTURES. Straw forms the 
raw material of some not unimportant industries. 
It serves for the thatching of roofs, for a paper-mak- 
ing material, for ornamenting small surfaces as a 
‘*straw mosaic,”’ for plaiting into door and table mats, 
mattresses, ete., and for weaving and_ plaiting into 
light baskets, artificial flowers, ete. These applica- 
tions, however, are insignificant in comparison with 
the place oceupied by straw as a raw material for the 
straw bonnets and hats worn by both sexes. Of the 
various materials which go to the fabrication of plaited 
head-gear the most important is wheaten straw. It is 


ritain, but when re- | 


STRAW MANUFACTURES. 


only in certain areas that straw suitable for making 
plaits is produced. The straw must have a certain 
ength of ‘‘ pipe’’ between the knots, must possess 
a clear delicate golden color, and must not be brittle. 
The most valuable straw for plaits is grown in Tus- 
cany, and from it the well-known Tuscan plaits and 
Leghorn hats are made. The straw of Tuseany, speci- 
ally grown for plaiting, is distinguished into three 
qualities, —Pontederas Semone being the finest, Maz- 
zuolo the second quality, from which the bulk of the 
plaits are made, while from the third quality, Santa 
Fioro, only ‘Tuscan pedals ’’ and braids are plaited. 
The wheat-seed fur these straws is sown very thickly 
on comparatively elevated and arid land, and it sends 
up long attenuated stalks. When the grain in the 
ear is about half developed the straw is pulled up by 
the roots, dried in the sun, and subsequently spread 
out for several successive days to be bleached under 
the influence of alternate sunlight and night-dews. 
The pipe of the upper joint alone is selected for 
plaiting, the remainder of the straw being used for 
other purposes. These pipes are made up in small 
bundles, bleached in sulphur fumes in a closed chest, 
assorted into sizes, and so prepared for the plaiters. 
Straw plaiting is a domestic industry among the 
women and young children of Tuscany and some parts 
of Emilia. Tuscan plaits afd hats vary enor- 
mously in quality and value; the plait of a hat of good 
quality may represent the work of four or five days, 
while hats of the highest quality-may each oceupy 
six to nine months in making. The finest work is ex- 
cessively trying to the eyes of the plaiters, who can 
at most give to it two or three hours’ labor daily. 
The exports of plaits and manufactured hats from 
Leghorn average in value £480,000 [$2,332,800] annu- 
ally, about one half of the goods going to America. 
The districts around Luton in Bedfordshire and the 
neighboring counties have since the beginning of the 
17th century, been the British home of the straw-plait 
industry. The straw of certain varieties of wheat cul- 
tivated in that region is, in favorable seasons, possessed 
of a fine bright color and dune tenacity and strength. 
The straw is cut as in ordinary harvesting, but is 
allowed to dry in the sun before binding. Subse- 
uently straws are selected from the sheaves, and of 
thee the pipes of the two upper joints are taken for 
plaiting. The pipes are assorted into sizes by passing 
them through graduated openings in a ae wire 
frame, and those of good color are bleached by the 
fumes of sulphur. Spotted and discolored straws are 
dyed either in pipe or in plait. The plaiters work up 
the material in a damp state; either into whole straw 
or split straw plaits. Split straws are prepared with 
the aid of a small instrument havinga projecting point 
which enters the straw pipe, and from which radiate 
the number of knife-edged cutters into which the 
straw is to be split. The plaiting of straw in the Luton 
district formerly gave employment to many thousands 
of women and young children ; but now vast quantities 
of plaits are imported at a very cheap rate from Can- 
ton in China. The result is that, while the Luton 
trade is extending, the number of persons it there 
gives occupation is greatly diminished. In 187] about 
50,000 persons were employed in the straw industry, 
and in 1881 the number was only about 31,000. The 
plaits are sewed partly by hand and in a al 
sewing-machine, and the hats or bonnets are finished 
by stiffening with gelatin size, and blocking into shape 
with the aid of heat and powerful pressure, - 
ing to the dictates of fashion. The annual output of 
the straw-plait industry in England is estimated to 
amount in value to about £4,000,000 [$19,440,000]. 
In the United States straw-plait work is prineipall 
centred in the State of Massachusetts.* ai 


nape! to the U. S. census of 1880 the manufacture of straw: 
s was carried on in 77 establishments, with a total capital 
§3'333,550, the products being valued at $9,345,759. In Massa 
setts there were 33 establishments (capital $2,361,960), 
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Many substances besides straw are worked into plaits and | very large number of churches, such as St. Philip and 

partie pene. ari oy ot _ noticed thin oe | St. James’s at Oxford, St. John’s at ‘Torquay, All 
: ; . ; Sys “glee meager an - 

» and the fronds of numerous palms. | Saints at Clifton, St. Saviour’s at Kastbourne, St. 


“Brazilian” hats made from the fronds of the palmetto , : x 
palms, Sabal Palmetto and S. mexicana, are now largely made Margaret's at Liverpool, and St. Mary Magdalene, 


at St. Albans, The famous Panama hats, fine qualities of Paddington. His largest works were the nave of 
which at one time were worth £20 [$97.20] to £30 [$145.80] | Bristol cathedral, the choir of the cathedral of Christ 
each, are made from the leaves of the screw pine, Carludo-| Church in Dublin, and, above all, the new Courts of 
viet palmata, They are now manufactured at Dresden, | Justice in London, second only in architectural im- 
fret rel Nancy, and can be purchased at 30s. or £2) portance (during this century) to the Houses of Parlia- 
pee ment. After a prolonged competition Street was 
STREET, Grorar Epmunp (1824-1881), one of | appointed architect to the Courts of Justice in 1868 ; 
the ablest architects of the present century, was born | but the building was not complete at the time of his 
at Woodford in Essex in 1824. He obtained his archi- | death in December, 1881. | A great deal of somewhat 
tectural education in the office of Mr. Owen Carter at unfair criticism has been lavished on this building ; 
Winchester, and afterwards worked for five years as but it should be remembered that Street was much 
an ‘“‘improver’’ with Sir G. G. Scott in London. At} hampered both by want of a sufficiently large site and 
an early age Street became deeply interested in the by petty economies in money insisted on by the com- 
principles of Gothic architecture, and devoted an un-| missioner of works. Though perhaps deficient in 
sparing amount of time and labor to studying and, unity of composition, this great building possesses 
sketching the finest examples of medizeval buildings | much grace in its separate parts, and has great refine- 
in England and on the Continent. He was a draughts-| ment. of detail throughout. Street was elected an 
man of a very high order; his sketches are master-| associate of the Royal Academy in 1866 and R.A. in 
pieces of spirit and brilliant touch. In 1855 he 1871; at the time of his death he was professor of 
ublished a very careful and well illustrated work on | history to the Royal Academy, and had just finished a 
he Brick and Marble Architecture of Northern Italy, | very interesting course of lectures on the development 
and in 1865 a book on The Gothic Architecture of | of mediaeval architecture. He was also a member of 
Spain. with very beautiful drawings by his own hand. | the Royal Academy of Vienna, and a knight of the 
Street’s personal taste led him in most cases to select | Legion of Honor. His somewhat sudden death, on 
for his design the 13th century Gothic of England or | December 18, 1881, was hastened by over-work and 
France, his knowledge of which was very great, east sie worries connected with the erection of the 
especially in the skilful use of rich mouldings. By far law courts. He was buried in the nave of Westminster 
the majority of the buildings erected by him were for | Abbey, where his grave is marked by a handsome 
ecclesiastical uses, the chief being the convent of East | sepulchral brass designed by Mr. Bodley. 
Grinstead, the theological college at Cuddesden, andal STREETS. See Roapa, vol. xx. p. 597 sq. 
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1. TT HE name “strength of materials” is given to | tending to drag the portion on the other side with a force 
that part of the theory of engineering which | i that plane. 


. * 3. In asolid body which is in a state of stress the direc- 
deals with the nature and effects of stresses in the parts | 4:5), ofstress at an imaginary surface of division 


of engineering structures. Its principal object 1s. to may be normal, oblique, or tangential to the Sorel 
determine the proper size and form of pieces which | surface. When oblique it is often conveniently eaential 
have to bear given loads, or, conversely, to determine | treated as consisting of a normal and a tan- stress. 
the loads which can be safely applied to pieces whose | gential component. Normal stress may be _ 

dimensions and arrangement are already given. It| either push (compressive stress) or pull (tensile stress), 
also treats of the relation between the applie loads and Stress which is tangential to the surface is called shearing 


. : . . stress. Oblique stress may be regarded as so much push or 
the changes of form which they cause, The subject pull along with so much shearing stress. The amount of 


comprises experimental investigation of the properties | stress per unit of surface is called the intensity of stress. 
of materials as to strength and elasticity, and mathe- | Stress is said to be uniformly distributed over a surface 
matical discussion of the stresses in ties, struts, beams, | when each fraction of the area of surface bears a corre- 
shafts, and other elements of structures and machines. | sponding fraction of the whole stress. If a stress P is uni- 
; formly distributed over a plane surface of area S, the inten- 
2. Srress is the mutual action at the surface of contact | sity is P/S. If the stress is not uniformly distributed, the 
Jaeees between two bodies, or two imaginary parts of | intensity at any point is 6P//S, where 6P is the amount of 
q a body, whereby each of the two exerts a force | stress on an indefinitely small area &s at the point con- 
upon the other. Thus, when a stone lies on the ground | sidered. For practical purposes intensity of stress is usually 
there is at the surface of contact a stress, one aspect of | expressed in tons weight per square inch, pounds weight 
which is the force directed downwards with which the | per square inch, or kilogrammes weight per square milli- 
stone pushes the ground, and the other aspect is the equal | metre or per square centimetre.! ; 
force directed upwards with which the ground pushes the| 4. The simplest possible state of stress is that of a short 
stone. A body is said to be ina state of stress | pillar or block compressed by opposite forces 
node when there is a stress between the two parts | applied at its ends, or that of astretched rope Simple 


® . * ra : : * * longi- 
’ which lie on opposite sides of an imaginary | or other tie. In these cases the stress is wholly tddinal 
surface of section. A pillar or block supporting a weight | in one direction, that of the length. These eter 


is in a state of stress because at any cross section the part | states maybe distinguished as simple longitu- : 

above the section pushes down against the part below, and | dinal push and simple longitudinal pull. In them there is 
the part below pushes up against the part above. Astretched no stress on planes parallel to the direction of the applied 
rope is in a state of stress, because at any cross section the forces. : : sf 

part on each side is pulling the part on the other side with | A more complex state of stress occurs if the block is com- 
a force in the direction of the rope’s length. A plate of | pressed or extended by forces applied toa pair ‘ 4 
‘metal that is being cut in a shearing machine is in a state | of opposite sides, as well as by forces applied to eae en 
of s because at the plane which is about to become the | its ends,—that is to say, if two simple longi- si 
plane of actual section the portion of metal on each side is tudinal stresses in different directions act together. A still 
— more Frame et arp taeennd a _ pean be aur to be 

ts were at 628. No other State had a product | rema’ ning pair of sides. may be shown that any s' 
ing wo half a militon dollars. In value of roduct they | of stress which can possibly exist at any point of a body 


=] ticut, Maryland, New York 
oe onal aa rit pan : "| 1 One ton per sq. in. 2240 Ib per sq. in. = 1.511 kilos. persq. mm. 
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may be produced by the joint action of three simple pull or 
push stresses in three suitably chosen directions at right 
angles to each other.) ‘These three are called principal 
stresses, and their directions are called the axes of principal 
stress. These axes have the important property that the 
intensity of stress along one of them is greater, and along 
another it is less, than in any other direction. These are 
called respectively the axes of greatest and least principal 
stress. 


dinal stress, let AB (Fig.1) be a portion of a tie 
orastrut which is being pulled or pushed in 
the direction of the axis AB with a total stress 
P. Onany plane CD taken at right angles to 
the axis we have a normal pull or push of intensity p= P/S, 
i being the area of the normal cross-section. On a plane 
EF, whose normal is inclined to the axis at an angle 6, we 
have a Stress still in the direction of the axis, and therefore 
oblique to the plane EF, of intensity P/S’, where S’ is the 
area of the surface EF, orS/cos@. The whole stress Pon 
EF may be resolved into two components, one normal to 
EF, and the other a shearing stress tangential to EF. The 


Resolution 
of stress. 


A 
——— 


| Py 


Fig. 1, Fia, 2. 


Fie. 3. 


normal component (Pr, Fig. 2) is Peosé; the tangential 
component (Pz: ) is Psiné, Hence the intensity of nor- 
mal pull or push on EF, or p,, is p cos? 6, and the intensity 
of shearing stress EF, or pr: , is psin @cos @. This expression 
makes pr a Maximum when @=45°: planes inclined at 45° 
to the axis are called planes of maximum shearing stress ; 
the intensity of shearing stress on them is 4p. 

6. Shearing stress in one direction is necessarily accom- 
panied by an equal intensity of shearing stress 
in another direction at right angles to the first. 
To prove this it is sufficient to consider the 
equilibrium of an indefinitely small cube (Fig. 
3’, with one pair of sides parallel to the direction of the 
shearing stress P; . This stress, acting on two opposite sides, 
produces a couple which tends to rotate the cube. No ar- 
rangement of normal stresses eon any of the three pairs of 
sides of the cube can balance this couple; that can be done 
only by a shearing stress Q; , whose direction is at right 
angles to the first stress P; and to the surface on which 
P; acts, and whose intensity is the same as that of P:. The 
shearing stresses P: and Q; may exist alone, or as compo- 
nents of oblique stress, 

7. If they exist alone, the material is said to be in astate 
of simple shearing stress. This state of stress may be other- 
wise described by reference to the stresses on diagonal 
planes of theeube ABCD. ‘Thus P¢ and Q: produce a normat 
stress R on a diagonal plane, and the equilibrium of the 
triangular prism (Fig. 4) requires that R= P; 7/2. ButR 


Shearing 
stress. 


22% 
QF 


acts on a surface which is greater than each of the sides in 
the ratio of 2:1. The intensity of normal stress on the 
diagonal plane AC is therefore the same as the intensity 
of shearing stress on AB or BC. The same considerations 
apply to the other diagonal plane BDat right angles to AC, 
with this difference, that the stress on it is normal. pull 
instead of push. Hence we may regard a state of simple 


1 See ELASTICITY, vol. vii. p. 711. 
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shearing stress as compounded of two simple longitudinal 
stresses, one of push and one of pull, at right angles to each 
other, of equal intensity, and inclined at 45° to the direc- 
tion of the shearing stress. 

8, STRAIN is the change of shape produced by stress. If 
the stress is a simple longitudinal pull, the 
strain consists of lengthening in the direction 
of the pull, accompanied by contraction in both 


Strain. 


| directions at right angles to the pull. If the stress is a sim- 
5. Returning now to the case of a single simple longitu- | 


ple push, the strain consists of shortening in the direction 
of the push and expansion in both directions at right angles 
to that ; the stress and the strain are then exactly the re- 
verse of what they are in the case of simple pull. If the 
stress is one of simple shearing, the strain consists of a dis- 
tortion such as would be produced by the sliding of layers 
in the direction of the shearing stresses. 

A material is elastic with regard to any applied stress if 
the strain disappears when the stress is removed. Strain 
which persists after the stress that produced it is removed 
is called permanent set. For brevity, it is convenient to 
speak of strain which disappears when the stress is removed 
as elastic strain. 

9. Actual materials are generally very perfectly elastic 
with regard to small stresses, and very imper- 
fectly elastic with regard to great stresses. If 
the applied stress is less than a certain limit, 
the strain is in general small in amount, and 
disappears wholly or almost wholly when the stress is re- 
moved. If the applied stress exceeds this limit, the strain 


Limits of 
elasticity. 


| i8, in general, much greater than before, and the principal 


part of it is found, when the stress is removed, to consist of 
permanent set. The limits of stress within which strain is 
wholly or almost wholly elastic are called limits of elasticity. 

For any particular mode of stress the limit of elasticity 
is much more sharply defined in some materials than in 
others. When well defined it may readily be recognized 
in the testing of a sample from the fact that after the stress 
exceeds the limit of elasticity the strain begins to increase 
in a much more rapid ratio to the stress than before. This 
characteristic goes along with the one already mentioned, 
that up to the limit the strain is wholly or almost wholly 
elastic. 

10. Within the limits of elasticity the strain produced 
by a stress of any one kind varies as the 
stress producing it. This is Hooke’s law, 
enunciated by him in 1676. 

In applying Hooke’s law to the ease of simple longitudi- 
nal stress,—such as the case of a bar stretched by simple 
longitudinal pull,—we may measure the state of strain by 
the change of length per unit of original length which the 
bar undergoes when stressed. Let the original length be J, 
and let the whole change of length be él when a stress is 
applied whose intensity p is within the elastic limit. Then 
the strain is measured by 4l/l, and this by Hooke’s law varies 
asp. This may be written 
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where E is aconstant for the particular material considered. 
The same value of E applies to push and to pull, these modes 
of stress being essentially continuous, and differing only in 
sign. 

11. This constant E is called the modulus of longitudinal 
extensibility, or Young’s modulus. Its value, 
which is expressed in the same vnits as are Young's 
used to express intensity of stress, may be modulus. 
measured directly by exposing a long sample a . 
of the material to longitudinal pull and noting the extension, 
or indirectly by measuring the flexure of a loaded beam 
of the material, or by experiments on the frequency of vi- 
brations. It is frequently spoken of by engineers simply 
as the modulus of elasticity, but this name is too general 
as there are other moduluses applicable to other modes of 


Hooke’s law. 
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stress. Since E= pi/cl, the modulus may be defined as the 
be measured by the angle by which each 

- Modu 

of rigidity, 
tion of the prism. Let this angle be ¢ in ra- 
rigidity of the material. C is called the modulus of rigidi 
of the same sign fall pulls or all pushes) are 

er 
properties are the same in all directions) suffers 


ratio of the intensity of stress p to the longitudinal strain ¢l/l. 
12. In the case of simple shearing stress, the strain may, 

of the four originally right angles in the 

square prism of Fig. 3 is altered by the distor- 

dians ; then, by Hooke’s law, p/¢==C, where p is the inten- 

sity of shearing stress and Cis a constant which measures th 

and is usually determined by experiments in 7 ug 
13. When three simple stresses of equal intens aga 

2 

applied in three directions, the material (pro- odul 

vided it be isotropic, that is to say, provided its” 

change of volume only, without distortion 

form. If the volume is V and the change 
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the ratio of the stress p to the strain dV/V is called the mod- 
ulus of cubic compressibility, and will be denoted by K. 
The state of stress here considered is the only one possible 
in a fluid at rest. The intensity of stress is equal in all 
directions. 

14. Of these three moduluses the one of most importance 
in engineering applications is Young’s modulus E. When 
a simple longitudinal pull or push of intensity p is applied 
to a piece, the longitudinal strain of extension or compres- 
sion is p/E. This is accompanied by a lateral contraction 
or expansion, in each transverse direction, whose amount 
may be written p/7E, where ¢ is the ratio of longitudinal to 
lateral strain. It is shown in the article ELasricrry, ? 47, 

9CK 2(3K + C) 

SK +0 88d°=—"3k 50" 
15. Beyond the limits of elasticity the relation of strain 
to stress becomes very indefinite. Materials 


that E= 


Plastic then exhibit, to a greater or less degree, the | 
strain, property of plasticity. The strain is much af- | 


fected by the length of time during which the 


stress has been in operation, and reaches its maximum for | 


any assigued stress only after a long (probably an indefi- 
nitely long) time. Finally, when the stress is sufficiently 
increased, the ratio of the increment of strain to the incre- 
ment of stress becomes indefinitely great if time is given 
for the stress to take effect. In other words, the substance 
then assumes what may be called a completely plastic state ; 

it flows under the applied stress like a viscous liquid. 
16. The ultimate strength of a material with regard to any 
stated mode of stress, is the stress required 


Ultimate to produce rupture. In reckoning ultimate 
strength. strength, however, engineers take, not the 


actual intensity of stress at which rupture oc- 
curs, but the value which this intensity would have reached 
had rupture ensued without previous alteration of shape. 
Thus, if bar whose original cross-section is 2 square inches 
breaks uuder a uniformly distributed pull of 60 tons, the 
ultimate tensile strength of the material is reckoned to be 
30 tons per square inch, although the actual intensity of 
stress which produced rupture may have been much greater 
than this, owing to the contraction of the section previous 
to fracture. ‘The convenience of this usage will be obvious 
from an example. Suppose that a piece of material of the 
same quality be used in a structure under conditions which 
cause it to bear a simple pull of 6 tons per square inch; we 
conclude at ouce that the actual load is one-fifth of that 
which would cause rupture, irrespective of the extent to 
which the material might contract in section if over- 
strained. The stresses which occur in engineering prac- 
tice are, or ought to be, in all cases within the limits of 
elasticity, and within these limits the change of cross-sec- 
tion caused by longitudinal pull or push is so small that it 
may be neglected in reckoning the intensity of stress. 

Ultimate tensile strength and ultimate shearing strength 
are well defined, since these modes of stress (simple pull 
and simple shearing stress) lead to distinct fracture if the 
stress is sufficiently increased. Under compression some 
materials yield so continuously that their ultimate strength 
to resist compression can scarcely be specified ; others show 
so distinct a fracture by crushing (7 43 below) that their 
compressive strength may be determined with some preci- 
sion. In what follows, the three kinds of ultimate strength 
will be designated by the symbols fi, fs, and f:, for tension, 
shearing, and crushing respectively. 

Some of the materials used in engineering, notably tim- 
ber and wrought-iron, are so far from being isotropic that 
their strength is widely different for stresses in different 
directions. In the case of wrought-iron the process of 

rolling develops a fibrous structure on account of the pres- 
ence of streaks of slag which become interspersed with the 
metal in puddling; and the tensile strength of a rolled 
x is found to be considerably greater in the direction 
of rolling than across the plate. Steel plates, being rolled 
from a nearly homogeneous ingot, have nearly the same 
strength in both directions. 
17. In applying a knowledge of the ultimate strength of 
4 ; materials to determine the proper sizes of parts 
Factorof in an engineering structure, thése parts are 
safet, proportioned so that the greatest intensity of 
stress (which for brevity is called the working 
will be only a certain fraction of the ultimate 
.. ultimate strength . 
The ratio 


— ———-—— is called the factor 
fety The choice of a factor of safety depends on 


= 


working stress 


+h reaches the limit of elasticity), of estim 
ain fraction of the ultimate strength. 
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| many considerations, such as the probable accuracy of the 
| theory on which the calculation of working stress has been 
based ; the uniformity of the material dealt with, and the 
extent to which its strength may be expected to conform 
to the assumed value or to the values determined by experi- 
ments on samples ; the deviations from the specified dimen- 
sions which may be caused by bad workmanship; the 
probable accuracy in the estimation of loads; the extent to 
which the materials will deteriorate in time. The factor 
is rarely less than 3, is very commonly 4 or 5, and is some- 
times as much as 12, or even more. 
The ultimate strength for any one mode of stress, such 
as simple pull, has been found to depend on the time rate 
/at which stress is applied; this will be noticed more fully 
| later (77 28-34). It has also been found to depend very 
| greatly on the extent and frequency of variation in the 
-applied stress. A stress considerably less than the normal 
ultimate strength will suffice to break a piece when it is 
frequently applied and removed ; a much smaller stress will 
cause rupture if its sign is frequently reversed ; and hence 
in a structure which has to bear what is called live load the 
permissible intensity of stress is less than in a structure 
| which has to bear only loads mainly on account of its fre- 
| quency of variation (2? 45, 46 below). 
| 18. From an engineering point of view, the structural 
merit of a material, especially when live loads and possible 
| shocks have to be sustained, depends not only on the ulti- 
| mate strength but also on the extent to which the material 
| will bear deformation without rupture. This characteristic 
_ is shown in tests made td determine tensile strength by the 
| amount of ultimate elongation, and also by the contraction 
(of the cross-section which occurs through the flow of the 
‘metal before rupture. It is often tested in other ways, such 
as by bending and unbending bars in a circle of specified 
radius, or by examining the effect of repeated blows. Tests 
by impact are generally made by causing a weight to fall 
through a regulated distance on a piece of the material 
supported as a beam. ip. > 
19. Ordinary tests of strength are made by submitting 
‘the piece to direct pull, direct compression, 
bending, or torsion. ‘Testing machines are fre- 
' quently arranged so that they may apply any 
of these four modes of stress; tests by direct 
tension are the most common, and next in order are tests 
by bending. When the samples to be tested for tensile 
strength are mere wires, the stress may be applied directly 
by weights; for pieces of larger section some mechanical 
multiplication of force becomes necessary. Owing to the 
plasticity of the materials to be tested, the applied loads 
must be able to follow considerable change of form in the 
test-piece: thus in testing the tensile strength of wrought- 
iron or steel provision must be made for taking up the large 
extension of length which occurs before fracture. In must 
modern forms of large testing machines the loads are ap- 
plied by means of hydraulic pressure acting on a piston or 
plunger to which one end of the specimen is secured, and 
the stress is measured by connecting the other end toa 
lever or system of levers provided with adjustable weights. 
In small machines, and also in some large ones, the stress is 
applied by screw gearing instead of by hydraulic pressure. 
Springs are sometimes used instead of weights to measure 
the stress, and sometimes one end of the specimen is made 
to act on a diaphragm forming part of a hydrostatic pres- 
sure-gauge (7 23 below.) 
20. Figs. 5 and 6 show an excellent form of single-lever 
testing machine designed by Mr, J. H. Wick- 
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steed,? in which the stress is applied by an hy- re ; 
draulic plunger and is measured by a lever or testing 
steelyard and a movable weight. The illus- machine. 


tration shows a 30-ton machine, but machines 

of similar design have been built to exert a force of 100 
tons or more. 
ated scale. The stress on the test-piece T is measured by a 
weight W of 1 ton (with an attached vernier scale), which 
is moved along the lever by a screw-shaft S; this screw- 
shaft is driven by a belt from a parallel shaft R, which 
takes its motion, through bevel-wheels and a Hooke’s joint 
in the axis of the fulerum, from the hand-wheel H. (The 
Hooke’s joint in the shaft R is shown in a separate sketch 
above the lever in Fig. 6.) The holder for the upper end 
| of the sample. hangs from a knife-edge three inches from 
the fulcrum of the lever. The lower holder is jointed to a 
crosshead C, which is connected two vertical screws to 
a lower crosshead B, upon which the hydraulic plunger Fa 
shown in section in Fig. 5, exerts its thrust. G is a coun- 
‘terpoise which pushes up the plunger, when the water is 
allowed to escape. Hydraulic pressure may be applied to 
P by pumps or by an accumulator. In the present instance 


2 Proc. Inst. Mech, Eng., August, 1882. 
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AA is the lever, on which there is a gradu-_ 
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it is applied by means of an auxiliary plunger Q, which 
is pressed by screw gearing into an auxiliary cylinder. Q 
is driven by a belt on the pulley D. This puts stress on 


the specimen, and the weight W is then run out along the | 


lever so that the lever is just kept floating between the 
stops E, E. Before the test-piece is put in, the distance 
between the holders is regulated by means of the screws 
connecting the upper and lower crossheads C and B, these 
screws being turned by a handle applied at F. Fig. 7 is 
a section of one of the holders, showing how the test-piece 
T is gripped by serrated wedges. The knife-edges are 
made long enough to prevent the load on them ever ex- 
ceeding 5 tons to the linear inch. 

21. Another example of the single-lever type is the Wer- 
der testing machine, much used on the continent of Europe. 
In it the specimen is horizontal; one end is fixed, the other 
is attached to the short vertical arm of a bell-crank lever, 
whose fulcrum is pushed out horizontally by an hydraulic 
ram.! In many other testing machines a system of two, 
three, or more levers is employed to reduce the force 
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cuit when it rises or falls so that it starts an electric engine 
which runs the weight out or in. Generally the measuring 
weight is adjusted by hand. In some, chiefly small, ma- 
chines, theweight adjusts itself by means of another deyice. 
It is fixed at one point of a lever which is arranged as a 
pendulum, so that, when the test-piece is pulled by force 
applied at the other end, the pendulum lever is deflected 
from its originally vertical position and the weight acts with 
increasing leverage. 

Multiple-lever machines have the advantage that the 
measuring weight is reduced to a conveniently small value, 
and that it can be easily varied to suit test-pieces of different 
strengths. On the other hand, their multiplicity of joints 
makes the leverage somewhat uncertain and increases fric- 
tion. Another drawback is the inertia of the working parts. 
It is impossible to avoid oscillations of the levers; and, to 
prevent them from producing important errors in the 
recorded stress, the inertia of the oscillating system should 
be minimized. In a testing machine in which the specimen 
is directly loaded the inertia is simply that of the suspended 
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Wicksteed’s Single-Lever Testing Machine. 


between the specimen and the measuring weight. Prob- 
ably the earliest machine of this class was that of Major 
Wade,? in which one end of the specimen was 


—o held in a fixed support, and the stretch was 
‘eeu taken up by screwing up the fulerum plate of 
machines. one of the levers. In most multiple-lever ma- 


_ chines, however, the fulcrums are fixed, and 
the stress is applied to one end of the specimen by hydraulic 
power or by screw gearing, 
which of course takes up the 
stretch, as in the single-lever 
machines already described. 
Mr Kirkaldy, who was one 
of the earliest as well as one 
of the most assiduous workers 
in this field, applies in his 
1,000,000 th machine a hori- 
zontal hydraulie press di- 
rectly to one end of the hori- 
zontal test-piece. The other 
end of the piece is connected 
to the short vertical arm of a ’ 
bell-crank-lever ; the long arm of this lever is horizontal, and 
is connected to a second lever to which weights are applied. 
In some of Messrs. Fairbanks’s machines the’multiple-lever 
system is carried so far that the point of application of the 
weight moves 24,000 times as far as the point of attachment 
to the test-piece. The same makers have employed a plan 
of adjusting automatically the position of the measuring 
weight, by making the scale lever complete an electric cir- 
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1 Maschine zum Priifen d. Festigkeit d. Materialen, etc., Munich, 


882. : 
2 Report of Experiments on Metals for Cannon, Philadelphia, 1856 ; 
also Anderson's Strength of Materials, p. 15. 


weight M. In a lever machine, which multiplies the 
weight n times, the weight applied to the lever is reduced 
to M/n, but its inertia, when referred to the test-piece, is 
(M/n) X n? or Mn. The inertia which is effective for pro- 
ducing oscillation is thus increased n times, so far as the 
weight alone is concerned, and this detrimental effect of 
leverage is increased by the inertia of the levers them- 
selves. The effect will be more serious the greater is the 
leverage n. 

22. Whitworth and others employ machines in which one 
end of the specimen is held in a fixed support; an hydraulic 
press acts on the other end, and the stress is calculated from 
the pressure of fluid in the press, this being observed by a 
pressure-gauge. Machines of this class are open to the 
obvious objection that the friction of the hydraulic ee ad 
causes a large and very uncertain difference between the 
force exerted by the fluid on the plunger and the force ex-— 
erted by the plunger on the specimen. It appears, however, 
that in the ordinary conditions of packing the friction in 
very nearly proportional to the fluid pressure, and its effect 
may therefore be allowed for with some exactness. The 
method is not to be recommended for work liring pre- 
cision, unless the plunger be kept in constant rotation on its: 
own axis during the test, in which case the effeets of friction 
are almost entirely eliminated. a) vou" 

23. In another important class of testing machines the — 
stress (applied as before to one end of the | ; 
piece, by gearing or by hydraulic pressure) is — 
measured by connecting the other end to a — 
flexible diaphragm, on whieh a liquid aets 
whose pressure is determined by a gauge. Fig. 


3 Abbott, On Testing Machines, New York, 1884 
Engineering Mag,, 1884. 2 * 
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by Sir W. Thomson and the late Prof. F. Jenkin), The wire 
is stretched by means of a screw at the top, and pulls up 
the lower side of a hydrostatic bellows; water from the 
bellows rises in the gauge-tube G, and its height measures 
the stress. Fig. 9 is Thomasset’s testing machine, in which 
one end of the specimen is pulled by an hydraulic press A. 
The other end acts through a bell-crank lever B on a hori- 
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Fic. 8.--Hydraulic Machine for Testing Wire. 


zontal diaphragm C, consisting of a metallic plate and a 
flexible ring of india-rubber. The pressure on the dia- 
phragm causesa column of mercury to rise in the gauge- 
tube D. Thesame principle is made use of in the testing 
machines of Chauyin and Marin-Darbel, Maillard,! and 
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~ Fic. 9.—Thomasset’s Testing Machine. 
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Soon after the limit of elasticity is passed, a point, which 
has been called by Prof. Kennedy the yield-point, is reached, 
which is marked by a very sudden extension of the speci- 
men. After this the extension becomes less rapid; then it 


continues at a fairly regular and gradually increasing rate; 
near the point of rupture the metal again begins to draw 
out rapidly. 


When this stage is reached rupture will occur 


20 
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through the flow of the metal, even if the load be 

somewhat decreased. The diagram may in this 

way be made to come back towards the line of no 

load, by withdrawing a part of the load as the end 
of the test is approached (7 29 below). 

25. Fig. 11 is a stress-strain diagram for cast- 
jron in extension and compression, taken from 
Hodgkinson’s experiments.© The extension was 
measured on a rod 50 feet long; the compression 
was also measured on a long rod, which was pre- 
vented from buckling by being supported in a 
trough with partitions. The full line gives the 
strain produced by loading; it is continuous 
through the origin, showing that Young’s modulus 
is the same for pulland push. (Similar experi- 


|ments on wrought-iron and steel in extension and com- 


Bailey. It has found its most important application in the 
remarkable testing machine of Watertown 
oo arsenal, built in 1879 for the U. S. Government 
| to the designs of Mr. A. H. Emery, This is a 
horizontal machine, taking specimens of any length up to 
30 feet, and exerting a pull of 360 tons or a push of 480 tons 
by an hydraulic press atone end. The stress is taken at 
the other end by a group of four large vertical diaphragm 
presses, Which communicate by small tubes with four similar 
small diaphragm presses in the scale case. The pressure of 
these acts on a system of levers which terminates in the scale 
beam. The joints and bearings of all the levers are made 
frictionless by using flexible steel connecting plates instead 
of knife-edges. The total multiplication at the end of the 
scale beam is 420,000.?,5 
24. The results of tests are very commonly exhibited by 
means of stress-strain diagrams, or diagrams 
showing the relation of strain to stress. A few 
typical diagrams for wrought-iron and steel in 
tension are given in Fig. 10, the data for which 
are taken from tests of long rods by Mr. Kirkaldy.t Up to 
the elastic limit these diagrams show sensibly the same rate 
of extension for all the materials to which they refer. 
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1 For descriptions of several of these machines, see a paper by 
MM. Denizeau and Lechien, Mémorial de? Artillerie et dela Marine, 


ypointed to test Iron, Steel, and’ 
etails of the Emery machine, 


Chief ix 24. 
and Daagtion of Emery's Testing-Machine, 


on the Mechanical Properties Steel by a Committee of 
London, 1868 and 1870. ad by 


pression haye given the same result.) The broken line 


Fie. 1, 


shows the set produced by each load. Hodgkinson found that 
some set could be detected after even the smallest loads 
had been applied. This is probably due to the existence of 


5 Report of the Commissioners on the Application of Tron to Railway 
Structures, 1849. 


628 STRENGTH OF MATERIALS. 


[Emery’s novel testing machine is represented | 
in the cut. In the award of a “grand medal of —---+-— 
honor” by the Massachusetts Charitable Mechan- ! 
ies Association in 1881, forthe “single exhibit most | 
conducive to human welfare,” the judges, who | 
were appointed from and by the American Acad- | 
emy of Arts and Sciences, spoke of this mechanism, : 
apart from its value for testing the strength of mate- j 
rials, ‘as a construction capable of several uses | 
(which uses are claimed by the inventor). The ' 
tirst contrivance or gauge becomes of consequence H 
because it can be applied to measure with accuracy j 
many sorts of pressure, such as that of steam or that i 
of theair. Inlike manner the weighing apparatus i 
may, mutatis mutandis, be used asa delicate scale.” | 
\ 
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The horizontal machine shown in plan tests 
specimens, either for tension or compression, all 
lengths up to thirty feet, with any load from one 
pound to 800,000 pounds. 

There are two main stationary screws (A), along 
which moves on wheels the straining press (B), 
which is put in position by geared rotating nuts 
that fix the press at any point suited to the length of 
thespecimen. The liquid to operate the press passes 
from the accumulator without pulsation through 
the valves in the scale case and swing-jointed 
pipes (C) to the ee press B. The specimen is 
griped at either end by holders (D), one of which is 
attached to the straining press, and the other to the 
scale end of the machine where the load on the 
specimen of either tension or compression operates i 
aiike on the seale, being received directly on four 
hydraulic supports placed between the coupled 
beams E and a which act one as the platform and j 
the other as the bed of the scale according as the | fe 
test is for compression or tension. When the strains | 
to be measured are compression, the clamp-plates | 
at G must be removed and serewed to the beam F | 
and holder D, one above and the other below, | 
while F then becomes the platform and E the bed 
of the seale, thus reversing the functions of the cou- 
pled beams when the test is for tension, from what 
they are when the strains are for compression. 

The hydraulic supports have each a loose piston 
which sits upon a thin film of liquid between two 
diaphragms, and is ashort cylinder stayed axially 
in its ease by thin flexible diaphragms attached 
to its ends, the inner one sealing the chamber in 
which the liquid is confined. The piston moves 
without friction and imposes the strain of the 
specimen directly upon the liquid film beneath. 
There are four Of these supports to receive the 
primal pressure of the strain which they transmit 
to four other small communicating hydraulic 
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chambers in the scale-case (H), where the load is ‘ : 

reduced in the proportion of the area of the piston a i 

of support to that of the chambers in the scale- eee BIS | 
case, Where it acts on compound levers working by & Sus ib are aoe 
upon specially devised fulerums, which substitute < 

for the knife edges customary in other scales a R 

thin flexible plate wedged in slots upon the levers aes ES Wis Aoi ee 


and acting without friction, back-lash or wear. 
The weights for these levers are in decimal series, 
the value of one being ten times tbat of the next 
adjoining. They are behind plate-glass and are 
operated quickly by a system of levers. 

The motion of the indicator is 420,000 times that 
of the platform, and as this is only 1.6 inches the 
specimen would ne its length less than 000004 
inch to move the indicator over its full sweep, 
which greatly facilitates the accurate weighing of 
the load,as the indicator with any load on the speci- 
men can be brought carefully to balance at 0 with- 
outsensible change in the length of the. specimen. 

The horizontal machine has hydraulic holders 
with dies to seize round, flat or square specimens 
and in all eases to hold their axes parallel to that 
of the machine. 

A vertical form of this machine is designed for 
testing transverse loads as well as tension and com- 
pression. In the former case the ordinates of the 
curve of flexion are measured directly without 
error from the yieiding of the transverse beam or of 
other parts of the machine. As in the horizontal 
type of this mechanism, so here the straining-press 
is controlled by geared nuts which may be putand 
held at any desired point on stationary screws (A). 

The tension holders have either two or four 
wedges to seize the specimen. These have polished 
cylindrical backs fitting in cylindrical seats whose 
axes are so inclined as to cause the wedges to draw 
together on the specimen by its own strain aided 
by an_ initial loadspring.. The wedges are con- 
nected to a central guide-stem which forces them 
to move forward alike, thus keeping the axis of 
the specimen in the axis of the machine,—a thing 
of great importance, but accomplished in few if in 
any other machines having wedge-griping holders. - 

There is no shock on the seale-case or its con- 
tents from the breaking of the specimen. The 
motion of the indicator of the scales is from 40 to 
100 times that of the beam or poise weights, which 
are on or off very quickly by the use of levers 
m 


, e to operate them. They move but slightly, : . : 

and give no troublesome oscillations to the levers. 

The substance of this note and the accompany- = —T~ = = 
ing cut have been furnished for this REPRINT by | 

_ the inventor of the machine.—Am. Eb.} 
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initial internal stress in the metal, produced by unequally | 
rapid cooling in different portions of the cast bar. A second 
loading of the same piece showed a much closer approach 
to perfect elasticity. The elastic limit is, at the best, ill 
defined ; but by the time the ultimate load is reached the 
set has become a more considerable part of the whole strain. 
The pull curves in the diagram extend to the point of rup- 
ture ; the compression curves are drawn only up to a stage 
at which the bar buckled (between the partitions) so much 
as to affect the results. 
26. Testing machines are now frequently fitted with auto- 
graphic appliances for drawing strain diagrams. 
Autographic When the load is measured by a weight travel- 
recorders. ling on a steelyard, the diagram may be drawn | 
by connecting the weight with a drum by 
means of a wire or cord, so that the drum is made to 
revolve through angles proportional to the travel of the 
weight. At the same time another wire, fastened to a clip 
near one end of the specimen, and passing over a pulley 
near the other end, draws a pencil through distances pro- | 
portional to the strain, and so traces a diagram of stress 
and strain on a sheet of paper stretched round the drum. 
Apparatus of this kind has been used by Messrs. Fairbanks, 
Unwin, Aspinall, and others! In Mr. Wicksteed’s auto- 
graphic recorder the stress is determined by reference, not 
to the load on the lever, but to the pressure in the bydrau- | 
lic cylinder by which stress is applied. The main cylinder 
is in communication with a small auxiliary hydraulic cyl- | 
inder, the plunger of which is kept rotating to avoid fric- | 
tion at its packing. This plunger abuts against a spring, so 
that the distance through which it is pushed out varies 
with the pressure in the main cylinder. A drum covered 
with paper-moves with the plunger under a fixed pencil, 
and is also caused to rotate by a wire from the specimen 
through distances which vary as the strain. The scale of 
loads is calibrated by occasional reference to the weighted | 
lever? In Prof. Kennedy’s machine autographic diagrams 
are drawn by applying the stress to the test-piece through 
an elastic master-bar of larger section. The master-bar is 
never strained beyond its elastic limit, and within that 
limit its extension furnishes an accurate measure of the 
stress; this gives motion to a pencil, which writes on a 
per moved by the extension of the test-piece® In Prof. 
hurston’s pendulum machine for torsion tests, a cam 
attached to the pendulum moves a pencil through dis- 
tances proportional to the stress, while a paper drum at- 
tached to the other end of the test-piece turns under the 
pencil through distances which vary as the angle of twist.* 
27, The elastic extension or compression of a test-piece 
of ordinary dimensions is so small as to require 


womeere: for its measurement refined methods which are 
beset bg seldom employed in everyday practical testing. 
strain. Measurements of this class must be made sim- 


ultaneously on opposite sides of the test-piece, 
to guard against error through the bending of the piece. 
Microscopes and also various forms of micrometer calipers 
_ are used for the purpose.5 A method capable of great deli- 


cacy, which has been used by Bauschinger® and others, is 
to measure the strain by light reflected from a pair of small 
mirrors attached to rollers which turn as the specimen ex- 
tends or contracts. With apparatus of this kind it may be 
shown that iron, steel, or other materials with a well-de- 
fined yield-point begin to show a marked defect of elasticity 
at a somewhat lower stress. The true elastic limit comes 
considerably earlier in the test than the point which usually 
passes by that name.’ 
28. In testing a plastic material such as wrought-iron or 
mild steel it is found that the behavior of the 
Viscosity. metal depends very materially on the time rate 
at which stress is applied. When once the 
elastic limit is passed the full strain corresponding to a 
given load is reached only after a perceptible time, some- 
times even a long time. If the load be increased to a value 


Bancorss Dn 


Bega paper, “On the Use | 
uable information on the whole 


baht 
s is a device for preventi 


of the test-piece as a whole. 
Eng., 1886; also Min. Proc, Inst. C. E., vol. 


Board, cited above. 
Mag., March, 1887. 
‘Lab, in Miinchen, Heft 5. 


‘be repeated on another sample, 
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exceeding the elastic limit, and then kept constant, the 
metal will be seen to draw out (if the stress be one of pull), 
at first rapidly and then more slowly. When the applied 
load is considerably less than the ultimate strength of the 
piece (as tested in the ordinary way by steady increment of 
load), it appears that this process of slow exteusion comes at 
last to an end. On the other hand, when the applied load is 
nearly equal to the ultimate strength, the flow of the metal 
continues until rupture occurs. Then, as in the former 
case, extension goes on at first quickly, then slowly, but, 
finally, instead of approaching an asymptotic limit, it 


| quickens again as the piece approaches rupture. The same 


phenomena are observed in the bending of timber and 
other materials when in the form of beams. If, instead of 
being subjected to a constant load, a test-piece is set in a 
constant condition of strain, it is found that the stress 
required to maintain this constant strain gradually de- 
creases. 

29. The gradual flow which goes on under constant stress 
—approaching a limit if the stress is moderate in amount, 
and continuing without limit if the stress is sufficiently 
great—will still go on at a diminished rate if the amount of 
stress be reduced. Thus, in the testing of soft iron or mild 
steel by a machine in which the stress is applied by hy- 
draulic power, a stage is reached soon after the limit of 
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EXTENSION 
Fig. 12.—Autographic Diagram for a test of mild steel. 


elasticity is passed at which the metal begins to flow with 
great rapidity. The pumps often do not keep pace with 
this, and the result is that, if the lever is to be kept float- 
ing, the weight on it must be run back. Under this re- 
duced stress the flow continues, more slowly than before, 
until presently the pumps recover their lost ground and 
the increase of stress is resumed. Again, near the point of 
rupture, the flow again becomes specially rapid; the weight 
on the lever has again to be run back, and the specimen 
finally breaks undera diminished load. These features are 
well shown by Fig. 12, which is copied from the autographic 
diagram of a test of mild steel.$ 

30. But it is not only through what we may call the vis- 
cosity of materials that the time rate of loading : 
affects their behavior under test. In iron ne 

ri per- 

and steel, and probably in some other metals, manent set. 
time has another effect of a very remarkable 
kind. Let the test be carried to any point a (Fig. 13) past 
the original limit of elasticity. Let the load then 
be removed; during the first stages of this re- strong 
moval the material continues to stretch slightly, pe oat 
as has been explained above. Let the load then be at once. 
replaced and loading continued. It will then be found that 
there is a new yield-point b at or near the value of the load 
formerly reached ; up to this point there is little other than 
elastic strain. The full line bc in Fig. 13 shows the subse- 
quent behavior of the piece. But now let the experiment 
with this difference, that an 
interval of time, of a few hours or more, is allowed to elapse 
after the load is removed and before it is replaced. It will 
then be found that a process of hardening has been going 
on during this interval of rest; for, when the loading is 
continued, the new yield-point appears, not at bas formerly, 
but at a higher load d. Other evidence that a change has 


8 The increase of strain without increase of stress, which goes 
on without limit when a test-piece under tension approaches rup- 
ture, is a special case of the general pewe of “ flow of 


solids,” which has been exhibited, chie y for compressive stresses, 
in a series of beautiful experiments yd Tresca (Mémoires sur 
Saar ip Corps Solides, also, Proc. Inst, Mech, Eng., 1867 and 
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taken place is afforded by the fact that the ultimate exten- 
sion is reduced and the ultimate strength is increased (e, 
Fig. 13). 

31. A similar and even more marked hardening occurs 
when a load (exceeding the original elastic limit), instead 
of being removed and replaced, is kept on for a sufficient 
length of time without change. When loading is resumed 
a new yield-point is found only after a considerable addi- 
tion has been made to the load. The result is, as in the 
former case, to give greater ultimate strength and less ulti- 
mate elongation. Fig. 14 exhibits two experiments of this 
kind, made with annealed iron wire. <A load of 234 tons 
per square inch was reached in both cases; ab shows the 
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Extension. Per Cent. 
Fic. 14. 


Extension. Per Cent. 
Fig, 13. 


result of continuing to load after an interval of five min- 
utes, and acd after an interval of 45) hours, the stress of 
235 tons being maintained during the interval in both cases. 

32. It must not be supposed that in a material hardened 
by strain the elasticity is perfect up to the yield-points 
which are shown“in Fig. 13 at b and dor in Fig. 14 at e¢. 
In experiments made for this article, it has been found that, 
after a piece of very soft iron wire has been hardened (as 
in Fig. 14) by the continued application of a load which 
had caused stretching, if a small addition be made to the 
load (bringing it to a value between a and the new yield- 
point), although there is at first no apparent drawing out, 
nevertheless if time be given the wire begins again to draw, 
and a large amount of stretching at an increased pace may 
ensue. In this way wires have been broken with loads con- 
siderably short of those which would have been required 
had the process of loading, from the point a onward, been 
continued at a moderately rapid rate. A slow process of 
viscous deformation may in fact be occurring at the same 
time that the metal shows a quasi-elasticity with respect 
to rapid alteration of stress. Bauschinger’s micrometric 
experiments have shown that after a piece has been hard- 
ened by rest the true limit of elasticity, or the point at 
which Hooke’s Jaw begins to fail, comes far short of the 
yield-point. He has also shown that a long interval of 
rest after the set has taken place produces a slow rise of the 
true limit of elasticity,! apparently a slower rise than the 
lapse of time causes in the yield-point itself. 

33. In the testing of iron and steel the time during which 
any state of (pull) stress (exceeding the original elastic 


limit) exists affects the result in two somewhat antagonistic | 


ways. It augments extension, by giving the metal leisure 
to flow. This may be called the viscous effect. But, on the 
other hand, it reduces the amount of extension which sub- 
sequent greater loads will cause, and it increases the amount 
of load required for rupture in the way which has just been 
described. This may be called the hardening effect. When 
a piece is broken by continuous gradual increment of load, 
these two effects are occurring at all stages of the test. If 
the viscous effect existed alone, or if the hardening effect 
were small, the material would show to greater advantage 
as regards elongation, and to less advantage as regards ulti- 
mate strength, the more slowly the load were applied. Tin 
and lead may be cited as materials for which this is the case. 
But when the hardening effect is relatively great, as in iron 


and steel, the material shows less elongation and a higher | P- 104 


breaking strength the more slowly it is tested. An excel- 
lent illustration of this is given by the following experi- 


1 Mitth. aus dem Mech.-Tech. Lab, in Miinchen, Heft 13, 1886. 
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ment of Mr. Bottomley. Pieces of iron wire, annealed and 
of exceptionally soft quality, when loaded at the rate of 1 
tb in 5 minutes, broke with 44} tb and stretched 27 per cent. 
of their original length. Other pieces of the same wire, 
loaded at the rate of 1 tb in 24 hours, broke with 47 Ib and 
stretched less than 7 per cent.2 Again, it has been found 
that an excessively rapid application of stress (by the ex- 
plosion of gun-cotton) makes soft steel stretch twice as 
much as in ordinary testing.’ The case is very different, 
however, if the material has been previously hardened by 
strain. It does not appear that such variations in the rate 
of loading as are liable to occur in practical tests of iron or 
steel have much influence on the extension or the strength, 
great as the effects of time are when the metal is loaded 
either much more slowly or much more quickly. In Fig. 
15 the results are shown of tests of two similar pieces of 


EXTENSION, PER CENT. 
Fie, 15. 


soft iron wire, one loaded to rupture in 4 minutes and the 
other at a rate about 5000 times slower. 

34. The hardening effect which intervals of rest from load 
or of constant load produce,.once the primitive elastic limit 
is passed, has been examined by Beardsley.* Thurston,* 
Bauschinger,® Ewing®,and others. The effect of even a few 
minutes’ pause is perceptible, an hour or two of constant 
stress has a very marked influence, and after 24 hours or so 
there appears to be little further hardening. The American 
Board found that iron bars, previously stressed to about 
50,000 tb per square inch, gained in strength, by intervals 
of rest from stress, to the extent of about 9 per cent. in one 
day, 16 per cent. in three. days, and 18 per cent. in six 
months.7 

35. It may be concluded that, when a piece of metal has 
in any way received a permanent set by stress exceeding 
its limits of elasticity, it is hardened, and (in some cases at 
least) its physical properties go on slowly changing for days 
or even months. Instances of the hardening effect of per- 
manent set occur when plates or bars are rolled cold, ham- 
mered cold, or bent cold, or when wire is drawn. When a 
hole is punched in a plate the material contiguous to the 
hole is severely distorted by shear, and is so much hard- 
ened in consequence that when a strip containing the 
punched hole is broken by tensile stress the hardened por- 
tion, being unable to extend so much as the receives 
an undue proportion of the stress, and the strip breaks with 
a snialler load than it would have borne had the stress been 
uniformly distributed. This bad effect of punching is espe- 
cially noticeable in thick plates of mild steel. It disappears 
when a narrow ring of material surrounding the hole is 
removed by means of a rimer, so that the material that is 
left is homogeneous. Another remarkable instance of the 
same kind of action is seen when a mild-steel plate which 


2 Proc. Ruy. Soc,, 1879, p. 221. See also ELASTICITY, 7 80. 
8 See remarks by Col. Maitland, Min. Proc. Inst. C. E., Vv 


4 See Report of the U. 8. Board on Tests of Metals, vol. i! 
5 Loe. cit. rat ot 
6 Proc. Roy. Soc., June, 1879. The autographie ¢ 


in Figs. 18 and 14 are taken from these 
7 Loe. cit., p. 111. 
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is to be tested by bending has a piece cut from its edge by 
ashearing machine. The result of the shear is that the 
metal close to the edge is hardened, and, when the plate is 
bent, this part, being unable to stretch like the rest, starts 
a crack or tear which quickly spreads across the plate on 
account of the fact that in the metal at the end of the crack 
there isan enormously high local intensity of stress (see 
ELASTICITY, ? 72). By the simple expedient of planing off 
the hardened edge before bending the plate homogeneity 

is restored, and the plate will then bend without damage. 
36. The hardening effect of strain is removed by the pro- 
cess of annealing, that is, by heating to redness 


Annealing. and cooling slowly. In iron, very mild steel, 


and most other metals the rate of cooling is a! 


matter of indifference; but in ‘steel that contains more 
than about 0.2 per cent. of carbon another kind of harden- 
ing is produced if the metal, after being heated to redness, 
is cooled suddenly. 


Harden- dered excessively hard and brittle (“ glass- 
awa hard”) by sudden cooling from a red heat. 
ing of Further, by being subsequently heated to a 
steel. moderate temperature, it may be deprived of 


some of this hardness and rendered elastic 
through a wide range of strain. This process is called the 
tempering of steel; its effects depend on the temperature 


to which the steel is heated after being hardened, and the | 


grade of temper which is acquired is usually specified by 
the color (blue, straw, etc.) which appears on a clean sur- 
face of the metal during this heating, through the forma- 
tion of a film of oxide. In the ordinary process of rolling 
plates or bars of iron or mild steel the metal leaves the 
rolls at so high a temperature that it is virtually annealed, 
or pretty nearly so.! The case is different with plates and 
bars that are rolled cold; they, like wire supplied in the 
hard-drawn state (that is, without being annealed after it 
leaves the draw-plate), exhibit the higher strength and 
greatly reduced plasticity which result from permanent set. 
37. The extension which occurs when a bar of uniform 
section is pulled is at first general, and is dis- 


Contrac- tributed with some approach to uniformity 
old over the length of the bar. Before the bar 
at rup- breaks, however, a large additional amount of 
ture, local extension occurs at and near the place of 


rupture. The material flows in that neigh- 
borhood much more than in other parts of the bar, and the 
section is much more contracted there than elsewhere. The 
contraction of area at fracture is frequently stated as one 
of the results of a test; and is a useful index to the quality 
of materials. Ifa flaw is present sufficient to determine 
the section at which rupture shall occur the contraction of 
area will in general be distinctly diminished as compared 
with the contraction in a specimen free from flaws, although 
little reduction may be noted in the total extension of the 
piece. Local extension and contraction of area are almost 


absent in cast-iron and hard steel ; on the other hand they 
are specially prominent in wrought-iron, mild steel, and 


ae 
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other metals that combine plasticity with high tensile 
strength. An example is shown in Fig. 16, which is copied 
from a photograph of « broken test-piece of Whitworth 
soft fluid-compressed steel. 

38. Experiments with long rods show that the general 
extension which occurs ?n parts of the bar not near the 
break is somewhat irregular ;? it exhibits here and there 
incipient local stretching, which has stopped without lead- 
ing torupture. This is of course due in the first instance 
to want of homogeneity. It may be supposed that when 
local stretching begins at any point in the earlier stages of 
the test it is checked by the hardening effect of the strain, 
until, finally, under greater load, a stage is reached in which 


-1In several of Mr. Kirkaldy's papers, acomparison is given of 
the elastic limit, ultimate strength, and ultimate extension of 
nples which were annealed before testing, and of samples 
; nich were tested in the commercial state; in general the an- 
nealed samples are distinctly though not very materially, softer 
the others (On the Propert Wrought-Iron Plates 
Esser and Yorkshire, London, 1876; also 
a Steel, London, 1873). . - 
» Kirkaldy’s iments on Fagersta Steel, London, 1873; 
pO of the Steel 


Experiments on 


mittee, part i. 


l When the proportion of carbon is con- | 
siderably greater than this, steel may be ren- | 
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the extension at one place goes on so fast that the harden- 
ing effect cannot keep pace with the increase in intensity 
of stress which results from diminution of area; the local 
extension is then unstable, and rupture ensues. Even at 
| this stage a pause in the loading, and an interval of relief 
| from stress, may harden the locally stretched part enough 
| tomake rupture occur somewhere else when the loading is 
| continued, 
39. Local stretching causes the percentage of elongation 
| which a test-piece exhibits before rupture (an 
important quantity in engineers’ specifications) 
| to vary greatly with the length and section of 
the piece tested. It is very usual to specify 
the length which is to exhibit an assigned per- 
centage of elongation. This, however, is not 
enough; the percentage obviously depends on the relation 
of the transverse dimensions to the length. A fine wire of 
iron or steel, say 8 inches Jong, will stretch little more in 
proportion to its length than a very long wire of the same 
quality. An 8-inch bar, say 1 inch in diameter, will show 
'something like twice as much the percentage of elongation 
as a very long rod. The experiments of M. Barba® show 
that, in material of uniform quality, the percentage of ex- 
tension is constant for test-pieces of similar form, that is to 
say, for pieces of various size in which the transverse 
dimensions are varied in the same proportion as the length. 
It is to be regretted that in ordinary testing it is not prac- 
| ticable to reduce the pieces to a standard form, with one 
proportion of transverse dimensions to length, since an 
arbitrary choice of length and cross-section gives results 
ve are incapable of direct comparison with one an- 
other. 
40. The form chosen for test-pieces in tension tests affects 
| not only the extension but also the ultimate 
strength. In the first place, if there isasud- Influence 
den or rapid change in the area of cross section on strength. 
/at.any part of the length under tension (as 
‘at AB, Fig. 17), the stress will not be uniformly distributed 
there. The intensity will be greatest at the 


Influence 
of local 
stretching 
on total 
elongation. 


edges A and B, and the piece will, in conse- 
quence, pass its elastic limit at a less value of 
the total load than would be the case if the 
change from the larger to the smaller section 
were gradual. In a non-ductile material, rup- 
ture will for the same reason take place at AB, 
with a less total load than would otherwise be 
borne. On the other hand, with a sufficiently 
ductile material, although the section AB is 
_the first to be permanently deformed, rupture 
will preferably take place at some section not 
near AB, because at and near AB the contrac- 
tion of sectional area which precedes rupture 
is partly prevented by the presence of the pro- 
jecting portions Cand D. Hence, too, with a 
ductile material samples such as those of Fig. 
18, in which the part of smallest section between the 


v 
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shoulders or enlarged ends of the piece is short, will break 
with a greater load than could be borne by 
long uniform rods of the same section. In good 
wrought-iron and mild steel the flow of metal 
preceding rupture and causing local contraction 
of section extends over a length six or eight 
times the width of the piece; and, if the length 
throughout which the section is uniform be 
materially less than this, the process of flow 
will be rendered more difficult and the break- 
ing load of the sample will be raised.4 

These considerations have of course a wider 
application than to the mere interpretation of special tests. 
An important practical case is that of tiveted joints, in 
which the metal left between the rivet-holes is subjected 
to tensile stress. It is found to bear, per square inch, a 
greater pull than would be borne by a strip of the same 
plate, if. the strip were tested in the usual way with uni- 
form section throughout a length great enough to allow 
complete freedom of local flow.® 

41. The tensile strength of long rods is affected by the 


8 Mém. de la Soe. des Ing. Civ., 1880 ; see also a paper by Mr. W. 
Hackney, “On the Adoption of Standard Forms of Test-Pieces,” 
Min. Proc. Inst. C.E., 1884. ‘ 

4 The greater strength of nicked or grooved specimens seems to 
have been first remarked ee Mr. Kirkaldy ( Experiments on jag Fok 
Tron and Steel, p. 74, also Experiments on Fagersta Steel, p. 27). See 
also a paper by Mr. E. Richards, on tests of mild steel, Jour, Iron 
and Steel Inst., 1882. ; ‘ 

5 See Kennedy's “ Reports on Riveted Joints,” Proc. Inst. Mech. 
Eng., 1881-5. In the case of mild steel plates a drilled strip may 
have as much as 12 per cent. more tensile strength per square 
inch than an undrilled strip. With punched holes, on the other 
hand, the remaining metal is much weakened, for the reason re- 
ferred to in ¢ 35. 
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length in a quite different way. With a perfectly homo- 
geneous material, no difference should be 


Compara- found in the strength of rods of equal sectional 


sive th area and of different lengths, provided the 
at lone length of both were great enough to prevent 
and short the action described in ? 40 from affecting the 
rods. result. But, since no material is perfectly ho- 


mogeneous, the longer rod will in general be 
the weaker, offering as it does more chances of a weak 
place; and the probable defect of strength in the long rod 


Fia, 18. 


will depend on the degree of variability of the material. 
When this has been established by numerous tests of short 
samples, the strength which a rod of any assigned length 
may be expected to possess can be calculated by an applica- 
tion of the theory of probabilities. A theory of the strength 
of long bars has been worked out on this basis by Prof. 
Chaplin, and has been experimentally confirmed by tests 
of long and short samples of wire. The theory does not 
apply when the length is so small that the action of ? 40 
enters into the case, and the experimental data on which 


it is based must be taken from tests of samples long enough ) 


to exclude that action. 

42. In tension tests, rupture may occur, as in Fig. 19, by 
direct separation over a surface which is nearly 
plane and normal to the line of 
stress. This is usual in hard steel 
and other comparatively non-ductile mate- 
rials. Or it may occur by shearing along an 
oblique plane, as in Fig. 20, which shows the 
fracture of a piece of steel softer than the 
specimen of Fig. 19. In very ductile samples 
these two modes of rupture are frequently 
found in combination, as in Fig. 21, where a 
central core is broken by direct tension while 
round it is a ring over which separation has 
taken place by shearing. In this instance 
the ring is in two parts, one above and one 
below the surface of rupture of the central 
flat core. In other instances, such as that of 
the sample shown in Fig. 16, the shorn ring 
forms a continuous cone or crater round a flat 
core. 

43. In compression tests of a plastic mate- 
rial, such as mild steel, a process 


Fracture 
by tension. 


sprede of flow may go on without limit; 
pression, the piece (which must of course 


be short, to avoid buckling) 
shortens and bulges out in the form of a cask. This is 
illustrated by Fig. 22 (from one of Fairbairn’s experiments), 


} 


ull 


Fia, 20. Fie. 21. 


which shows the compression of a round block of steel (the 
original height and diameter of which are shown by the 
dotted lines) by a load equal to.100 tons per square inch of 
original sectional area. The surface over which the stress 
is distributed becomes enlarged, and the total load must be 
increased in a corresponding degree to maintain the pro- 
cess of flow. The bulging often produces longitudinal 
cracks, as in the figure, especially when the material is 
fibrous as well as plastic (as in the case of wrought-iron). 


1 Van Nostrand’s Engineering Magazine, December, 1880; Proc. 
Engineers’ Club of Philadelphia, March, 1882. 
= Roe pean C see Fairbairn’s experiments on steel, Rep. Brit. 
88., , 
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A brittle material, such as cast-iron, brick, or stone, yields 
by shearing on inclined planes as in Figs. 23 and 24, which 
are taken from Hodgkinson’s experiments on cast-iron.’ 
The simplest fracture of this kind is exemplified by Pig. 
23, where.a single surface (approximately a plane) of shear 
divides the compressed block into two wedges. With cast- 
iron the slope of the plane is such that this simple mode 
of fracture can take place only if the height of the block is 
not less than about $ the width of the base. When the 
height is less the action is more complex. Shearing must 
then take place over more than one plane, as in Fig 24, so 


Fic, 24, 


that cones or wedges are formed by which the surrounding 
portions of the block are split off. The stress required to 
crush the block is consequently greater than if the height 
were sufficient for shearing in a single plane. : 

44. The inclination of the surfaces of shear, when fracture 
takes place by shearing under a simple stress 
of pull or push, is a matter of much interest, Plane of 
throwing some light on the question of how shear. 
the resistance which a material exerts to stress of one kind 
is affected by the presence of stress of another kind,—a 
question scarcely touched by direct experiment. At the 
shorn surface there is, in the case of tension tests, a normal 
pull as well as a shearing stress, and in the case of com- 
pression tests a normal push as well as shearing stress. If 
this normal component were absent the material (assuming 
it to be isotropic) would shear in the surface of greatest 
shearing stress, which, as we have seen in @ 5, is a surface 
inclined at 45° to the axis. In fact, however, it does not 
shear on this surface. Hodgkinson’s experiments on the 
compression of cast-iron give surfaces of shear whose normal 
is inclined at about 55° to the axis of stress,‘ and Kirkaldy’s, 
on the tension of steel, show that when rupture takes place 
by shear the normal to the surface is inclined at about 25° 
to the axis. These results show that normal pull dimin- 
jishes resistance to shearing and normal push inereases 
resistance to shearing. In the case of cast-iron under com- 
pression, the material prefers to shear on a section where 
the intensity of shearing stress is only 0.94 of its value on 
the surface of maximum shearing stress (inclined at 45°), 
but where the normal push is reduced to 0.66 of its value 
on the surface of maximum shearing stress, 

45. Fatique of Metals—A matter of great practical as well 
as scientific interest is the weakening which 
materials undergo by repeated changes in their Fatigue if 
state of stress. It appears that in some if not zarnin. 
in all materials a limited amount of stress-variation may 
be repeated time after time without appreciable deteriora- 
tion in the strength of the piece; in the balanee-spring of 
a watch, for instance, tension and compression succeed each 
other some 150 millions of times in a year, and the spring 
works for years without apparent injury, In such cases 
the stresses lie we!l within the elastic limits. On the other 
hand, the toughest bar breaks after a small number of 
bendings to and fro, when these pass the elastic limits, 
although the stress may have a valne greatly short of the 
normal ultimate strength. A laborious research 


by Wohler,5 extending over twelve years, has ee 
given much important information regarding orb 


the effects on iron and steel of very numerous 
repeated alternations of stress from positive to negative, or 


3 Report of the Royal Commissioners on the Application 0 Tron to 
Railway Structures, 1849; see also Brit. Ass. phar sn! ‘ 


Op. cit. ‘ 
5 Die Festigkeits-Versuche mit Eisen und Stahl, Berli 
Zeitschr. fiir Bawwesen, 1860-70; see also Engineering, 
For early experiments by Fairbairn on the same s! 
Trans., 1864. ‘ 
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between a higher and a lower value without change of sign. 
By means of ingeniously contrived machines he submitted 
test-pieces to direct pull, alternated with complete or partial 
relaxation from pull, to repeated bending in one ‘direction 
and also in opposite directions, and to repeated twisting 
towards one side and towards opposite sides. 
show that a stress greatly less than the ultimate strength 
(as tested in the usual way by a single application of load 
continued to rupture) is sufficient to break a piece if it be 
often enough removed and restored, or even alternated with 
a less stress of the same kind. In that case, however, the 
variation of stress being less, the number of repetitions re- 
quired to produce rupture is greater. In general, the num- 
ber of repetitions required to produce rupture is increased 
by reducing the range through which the stress is varied, 
or by lowering the upper limit of that range. If the greatest 
stress be chosen small enoygh, it may be reduced, removed, 


Tht results | 


or even reversed many million times without destroying | 


the piece. Wohler’s results are best shown by quoting a 
few figures selected from his experiments. The stresses are 
stated in centners per square zoll ;! in the case of bars sub- 
jected to bending they refer to the top and bottom sides, 
which are the most stressed parts of the bar. 


I. Iron bar in direct tension: 
Stress. No.of Applications| Stress, 
Max. Peat causing OE ae gg Max. Min. 

20) 


No. of Loki yg na ag 
causing Rupture. 
10,141,645 


440 0 106,901 - Prva ford 
400 0 $40,853 440 200 2,373,424 
350 0 480,852 440 240 Not broken with 4 mills. 


II. Iron bar bent by transverse load : 


Stress. No. of Bendings | Stress. 
Max. Min. causing Rupture.|Max. Min. 
550 «(0 169,750 400 0 
500 0 420,000 350 «+O 
450 0 481,950 300 0 Notbroken 


III. Steel bar bent by transverse load : 


No. of Bendings 
causing Rupture. 
1,320,900 
4,035,400 
with 48 mills. 


Stress. No. of Bendings |__Stress. No. of Bendings. 
Max. Min, causing Rupture.|Max, Min. causing Rupture. 
900 0 2,450 900 225,300 


2 400 225, 
900 200 81,200 900 500 764,900—mean of 2 trials. 


156,200 900 600 Not broken with 334 mills. 


LY. Iron bar bent by supporting at one end, the other end 
being loaded ; alternations of stress from pull to push caused 
by rotating the bar: 


Stress. No. of Rotations Stress. No. of Rotations 
From +to— causing Rupture. | From + to— causing Rupture. 


320 66,430 220 3,632,588 

309 X 200 4,917,992 

280 183,145 180 19,186,791 
| 260 479,490 160 Not broken with 
. 240 909,810 132} millions. 


46. From these and other experiments Wohler concluded 
that the wrought-iron to which the tests refer could prob- 
| ably bear an indefinite number of stress-changes between 

the Hmits stated (in round numbers) in the following table 
| (the ultimate tensile strength was about 194 tons per square 


inch) : ’ ; 
Stress in Tons per Sq. Inch. 
From pull to push....--secseeeeeees +7 to—7 
From pull to no stress.. t 18- to 0 
From pull to less pull 19 to 104 


Hence it appears that the actual strength of this material 
varies in a ratio which may be roughly given as 3:2:1lin 
the three cases of (a) steady pull, (5) pull alternating with 
no stress, very many times repeated, and (¢) pull alternating 
with push, very many times repeated. Factors of safety 
applicable to the three cases might therefore rationally 
stand to one another in the ratio of 1:2:3. For steel 
Wohler obtained results of a generally similar kind. His 
experiments were repeated by Spangenbetg, who extended 
the inquiry to brass, gun-metal, and phosphor-bronze.2 On 
the basis of Wohler’s results formulas have been devised by 
Launhardt, Weyrauch, and others to express the probable 
actual strength of metals under assigned variations of 
; these are, of course, of a merely empirical character, 
and the data are not yet extensive enough to give them 
much value. 
47. Wohler’s experiments, dealing, as all experiments 
‘must, with a finite number of stress-changes, leave it 
‘an open question whether there are any limits within 


- 1 According to Bauschinger (loc. cit., p. 44), the centner per 

quare zoil fn which Wohler gives his results is e uivalent to 
6.837 kilos per square cm., or 0.0134 ton per square inch, Q 

Ueber Verhalten der Metalle bei weiderholten Anstrengungen, 


, “On the Calculation of Dimensions as de- 
Strength of Materials,” 
; also a correspondence in Engi- 
nwin's Machine Design, chap. ii. a 


| any time is a function of all the states 
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which a state of stress might be indefinitely often varied 
without finally destroying the material. It is natural to 
suppose that a material possessing perfect elasticity would 
suffer no deterioration from stress-changes lying within 
limits up to which the elasticity is perfect. But these 
limits, if they exist at all, are probably very narrow. In- 
deed, in the case of iron, there is indirect evidence that all 


| alteration of stress whatsoever affects the molecular struc- 


ture in a way not consistent with the notion of perfect 
elasticity. When the state of stress in iron is varied, how- 
ever slowly and however little, the magnetic and thermo- 
electric qualities of the metal are found to change in an 
essentially irreversible manner Every variation leaves 
its mark on the quality of the piece; the actual quality at 
of stress in which 
the piece has previously been placed. It can scarcely be 
doubted that sufficiently refined methods of experiment 
would detect a similar want of reversibility in the mechan- 
ical effeets of stress, even when alterations of stress occur 
slowly enough to escape the effects of viscosity which have 
been examined by Sir William Thomson and discussed 
under ELASTIcrTy (vol. vii. p. 695 sg.). In any case, the 
viscosity investigated by Thomson causes such stress- 
changes as occur rapidly to do work on the material, and 
the destructive effect of repeated changes may be due in 
great part to this cause. His experiments show that rapid 
stress changes often repeated do produce a cumulative effect 
in reducing the modulus of elasticity ; and it is very prob- 
able that this fatigue of elasticity is associated with fatigue 
of strength. 

There are as yet no experiments showing how far fatigue 
of strength is affected by the frequency, as distinguished 
from the mere number, of the stress-changes, nor whether 
a period of rest, after fatigue has been induced, restores 
strength. That it does so may be conjectured from Thom- 
son’s discovery that rest restores elasticity after elastic 
fatigue. The conjecture is strengthened by Bauschinger’s 
discovery that, after a permanent set has been produced 
and a period of rest follows, the apparent limit of elasticity 
(in the strict sense of that term) rises slowly with the lapse 
of time. Both questions are of obvious practical interest. 

48. When a strain is produced within the limits to which 
Hooke’s law applies, the work done in producing it is half 
the product of the stress into the strain. A load applied to 
a piece suddenly, but without impact, does an amount of 
work in straining the piece which is measured by the weight 
of the load into the distance it sinks in consequence of the 
strain. Hence, provided this strain falls within the elastic 
limit, the strain and the stress are twice as great as the 
same load would produce when in equilibrium. 
Instances of load applied with complete sud- 
denness, and yet without shock, are rare; but 
it is a common case for loads to be applied so 
rapidly that the stress reaches a value interme- 
diate between that due to a static load and the double stress 
due to the same load applied at once. Thus the Railway 
Commissioners found that certain bridges were deflected by 
a train passing at a speed of 50 miles per hour 4 more than 
by the same load at rest.6 The fact that a “live” load pro- 
duces greater stress than a dead load is of course to be dis- 
tinguished from the question Wohler’s experiments deal 
with—the greater destructiveness of the intermitted or 
varied stress which a live load causes. In many cases en- 
gineers allow in one operation for these quite independent 
influences of a live load by choosing a higher factor of 
safety for the live than for the dead part of the whole load 
on a structure, or (what is the same thing) by multiplying 
the live load by a coefficient (often 14), adding the product 
to the dead load, and treating the sum as if all were dead 
load. 

49. A useful application of diagrams showing the relation, 
of strain to stress is to determine the amount ’ 
of work done in straining a piece in any as- 
signed way. The term “yesilience” is con- 
veniently used to specify the amount of work done when 


Strain pro- 
dueed by 
“live 3 
load. 


Resilience. 


4 Ewing, Phil. Trans., 1885, 1886. . 

5 For interesting notices of the fatigue of metals in railway 
axles, bridge ties, etc., and results of experiments showing re- 
duced plasticity in fatigued metal, see Mr. B. Baker's address to 
the Mechanical Section of the British Association, 1885. In most 
cases where the fatigue of metals occurs in engineering practice 
the phenomenon is womplionted by the occurrence of blows or 
eck whose energy is absorbed in producing strains often ex- 
ceeding the elastic limits, sometimes of a very local character in 
consequence of the inertia of the strained pieces. Such shocks - 
may cause an accumulation of set which ap leads to rupture 
in a way that is not to be confused with ordinary fatigue of 
strength. It appears that the effects of fatigue may be removed 


by annealing. ; 
6 Report of Commissioners on the Application of Iron to Railway 
Structures, 1849. A mathematical investigation of this effect of 


rolling load is given in an appendix to the Report. 
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the strain just reaches the corresponding elastic limit. | 
Thus a rod in simple tension or simple compression has a) 
resilience per unit of volume = f7/2E, where f is the great- 
est elastic pull or push. A blow whose energy exceeds the 
resilience (reckoned for the kind of stress to which the | 
blow gives rise) must in the most favorable case produce a 
permanent set; in less favorable cases local permanent set 
will be produced although the energy of the blow is less 
than the resilience, in consequence of the strain being un- 
equally distributed. Ina plastic material a strain exceed- 
ing the limit of elasticity absorbs a relatively large amount 
of energy, and generally increases the resilience for subse- 
quent strains. Fracture under successive blows, as in the 
testing of rails by placing them as beams on two supports, © 
and allowing a weight to fall in the middle from a given | 
height, results from the accumulated set which is brought 
about by the energy of each blow exceeding the resilience. 
50. In an important paper! which is reprinted in the 
article Exasricrry, and should be carefully | 
studied in this connection, Prof. James Thom- | 
son has pointed out that the effect of any ex- | 
ternally applied load depends, to a very material extent, on | 
whether there is or is not initial internal stress, or, in other | 
words, whether the loaded piece is initially in what Prof. | 
Hearson has called a state of ease. Internal stress, exist- | 
ing without the application of force from without the piece, 
must satisfy the condition that its resultant vanishes over 
any complete cross-section. If may exist in consequence 
of set caused by previously applied forces (a case of which 
instances are given below), or in consequence of previous 
temperature changes, as in cast-iron, which is thrown into 
a state of internal stress by unequally rapid cooling of the 
mass. Thus in (say) a spherical casting an outside shell 
solidifies first, aud has become partially contracted by cool- 
ing by the time the inside has become solid. The inside 
then contracts, and its contraction is resisted by the shell, 
which is thereby compressed in a tangential direction, | 
while the metal in the interior is pulled in the direction | 
of the radius. Allusion has already been made to the fact, | 
pointed out by J. Thomson, that the defect of elasticity | 
under small loads which Hodgkinson discovered in cast-— 
iron is probably due to initial stress. In plastic metal a_ 
nearly complete state of ease is brought about by annealing; 
even annealed pieces, however, sometimes show, in the first 
loading, small defects of elasticity, which are probably due to 
initial stress, as they disappear when the load is reapplied. 
51. Little is exactly known with regard to the effect of 
temperature on thestrength of materials. Some 


Internal 
stress. 


ae of —_ metals, notably iron or steel containing much | 
tureon Phosphorus, show a marked increase in brittle- | 
strength. ness at low temperatures, or “ cold-shortness.” | 


Experiments on the tensile strength of wrought- 
iron and steel show in general little variation within the 
usual atmospheric range of heat and cold. The tensile 


strength appears to be slightly reduced at very low tem-_ | 


peratures, and to reach a maximum when the metal is 
warmed to a temperature between 100° C. and 200° C. 
When the temperature exceeds 300° C. the tensile strength 
begins to fall off rapidly, and at 1000° C. it is less than one- 
tenth of the normal yalue.2 Reference may be made, in 
this connection, to the effect which a “blue heat,” or tem- 
perature short of red heat, is believed to have on the 
plasticity and strength of iron, and more especially of 
mild steel. It appears that steel plates and bars bent or 
otherwise worked at a blue heat not only run a much more 
serious risk of fracture in the process than when worked 
either cold or red-hot, but become so deteriorated that 
er may afterwards show itself when the metal is 
cold, 

52. The following table gives a few representative data 
pecan regarding the strength of the more important 
tal datas materials used in engineering (the figures are 

gathered from the writings of Barlow, Hodg- | 
te Kirkaldy, Thurston, Rankine, Unwin, Clark, and 
others). 

53. Space admits of no more than a short and elementary 
account of some of the more simple straining 
actions that occurin machines and engineering 
structures. 

The stress which acts on any plane surface 
AB (Fig. 25), such as an imaginary cross-section 


Graphic rep- 
resentation 
of distrib- 
uted stress. 


of a strained piece, may be represented by a figure formed | 


1 Camb. and Dub. Math. Journ., Nov., 1848. J 

? See Report of a Committee of the Franklin Institute, 1887; Fair- 
bairn, Brit. Ass. Rep., 1856; Styffe on Iron and Steel, trans. by C. 
P. Sandberg. Notices of these and other experiments will be 
found in Thurston’s Materials of Engineering, ii. chap. x., and in 

apers by J. J. Webster, Min. Proc. Inst. C.E., vol. x., and A, 

artens, Zeitschr. des Ver, Deutsch. Ing., 1883. 

% Stromeyer, “The Injurious Effect of a Blue Heat on Steel and 
Iron,” Min. Proc, Inst, C.E., vol. lxxxiv., 1886. 
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Elasticity. 
Tons per sq. in. 


Ultimate Strength. 


Tons per Square Inch. | 
| PModwey igi: 
odu- | Rigid- 
I | es fe . lus E, | ity C, 
|Cast-iron........0-+ 54 to 104/25 to 65) 9 to 13 ‘| 
$ “ BVOPRBS osasessassa} } 2 | hl {i} 6000 1300 
“Am. (ordnance) 14 (36 to 58)... to |} to 
«“ strengthened) a 6000 J 2500 | 
by successive fusions 15 to 20/60 to 75 
Wrought-irou— | 
Finest Lowmoor and { 27 to 29 along the fibre pe 
Yorkshire plates ... { ue pou fibre |) 
; i aes 26 alon s 
Staffordshire............. } 4 pemeon A “ 18 to 
fcterhty f22along “ 2. or ba as see 
TLCS O PON sna secegsscss-- (19 across abant ad I 
Bars, fimest......000 ereeee(27 tO 29) 2 tof/, 3 
Ordinary good.... | 25 | 20 
Soft Swedish................/19 to 24) ... | 
Wrought-iron wire. ...... 25 to 50 one 
“t “av. about) 35 fee 
Steel— 4 P 
Mild steel plates (Sie- 4 q to 32 
mens or Bessemer) thins BA on reya 
eed an =~ — (do)/30 to 45)... 
rucible tool steel......../40 to 65 one 
Steel castings............... He $8 an a a 
Chrome steel ...... 80 13,000] | 5200 
Tungsten steel ............] 72 . 
Whitworth’s fluid-com- 
pressed steel (mild) 40 
"7 - (hard) 48 to 68 
Steel wire, ordin'y, ab't| 70 
Tempered steel rope 
wire (highest)............) 124. oe 
Pianoforte steel wire...) 150 se 
Copper, CARE... ....24.00.0---5510 to 14] . 85 
Qg n a ae 15 to 16). o.. 
“wire, hard-drawn 28 + 
| 8 5 
GUN. MONS: iacassvecseccced = 
Phosphor bronze.........15 to 26) ..? 
m i wire..33 to 70)... 
Manganese bronze ...... 128 to 82) 4 
PALME ko ieee olde Sibel 1 oto 3) ae 
SSIS PONSA. Soeecuysn stustony ("7 to-30; 7.8 
PESEY aeetavas arecabsversrcancerstes 2 os 
MCB. o5 0 conus peo veapeeveseoe 0.9 3 
Timb 
Or eee 3to 7 4 
White pin 14 to 3} 24 
Pitch pine 4 ne 
Riga fir 23 to 54)... 
4to 7) 2to4 
4to 6 4 
4to 7 4 
4to 7 84 
24 to 5 
| [SAMGStone.......65-..cacsssaee 14 to 5 
Limestone.. 2 to 2 
Slate. 14 to 3 
BTIGE: scccssstsendsesnsarnexane ¢to } 


by setting up ordinates Aa, Bd, etc., from points on the sur- 
face, the length of these being 
made proportional to the inten- 
sity of stress ateach point. This 
gives an ideal solid, which may 
be called the stress figure, whose 
height shows the distribution of 
stress over the surface which 
forms its base. A line drawn 
from q, the centre of gravity of 
the stress figure, parallel to the 
ordinates Aa, ete., determines 
the pols C, which I’ called the 
centre of stress, an 
is the point through reat 
which the resultant of the distributed stress 
acts. In the case of a uniformly distributed stress, ab is 
a plane surface parallel to AB, and C is the centre of gravity 
of the surface AB. When a bar is subjected to simple pull 
applied axially—that is to say, so that the resultant stress 
passes through the centre of gravity of every cross-section, 
—the stress may be taken as (sensibly) uniformly distributed 
over any section not near a place where the forn 
cross-section changes, provided the bar is ini 
state of ease and the stress is within the limits o! 
54. Uniformly varying stress is illustrated by 
occurs (in each case for stresses within the — 
elastic limit) in a bent beam, in a tie subjected 
to non-axial pull, and in a long strut or colum: 
where buckling makes the stress 
axial. In uniformly varying stress the inte 


é 


Fie, 25. 
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point P varies as the distance of P from a line MN, called | 
the neutral axis, which lies in the plane of the stressed 
surface and at right angles to the direction AB, which is 
assumed to be that in which the intensity of stress varies 
most rapidly. There is no variation of stress along lines 
parallel to MN. If MN passes through ©, the centre of 


gravity of the surface, as in Fig. | 


7, if may easily be shown | 


9 


Fic. 26. 


that the total pull stress on one side of the neutral axis is 
equal to the total push stress on the other side, whatever be 
the form of the surface AB. The resultant of the whole 
stress on AB is in that case a couple, whose moment may be | 
found as follows: Let dS be an indefinitely small part of 
the surface at a distance z from the neutral axis through 


Fig. 27. 


C, and let p be the intensity of stress on dS. The moment 
of the stress on dSis xpdS. But p= pix/x1 = por/rz (see Fig. 
27). The whole moment of the stress on AB is fxpdS= 
(pi/m)fx?dS = pil/xi or pel/x2, where I is the moment of 
inertia of the surface AB about the neutral axis through C. 

55. A stress such as that shown in Fig. 26 or Fig. 28 may 
be regarded as a uniformly distributed stress of intensity 
po (which is the intensity at the centre of gravity of the 


« 


p2 exceeds the corresponding limit of elasticity, 


~ 


surface C) and a stress of the kind shown in Fig. 27. The 
resultant is poS, where S is the whole area of the surface, 

and it acts at a distance CD from C such that the moment 
poS . CD=(p2— po Tx2=(pi+ po)l/a. Hence p2=po(1+- 
a8 . CD/I), and pi=po'l— aS. CD/1). 

56. Simple bending occurs when a beam is in equilibrium 
Simpl under equal and opposite couples in the plane 
ee tog of the beam. Thus if a beam (Fig. 29), sup- 
: a ported at its ends, be loaded at tio points so 
that Wiki = Wol2, the portion of the beam lying between Wi 

and We is subjected to a simple bending stress, On any 


Fic. 29. 


ion AB the only stress consists of pull and push, and 
for its resultant a couple whose moment M= Wh = 
This is called the bending moment at the section. If 
ss be within the elastic limits it will be distributed 
Fig. 30, with the neutral axis at the centre of gravity 
ection. The greatest intensities of push and of pull, 
p and bottom edge respectively, are (by ? 54) pi = 
nd pz = My/I, and the intensity at any point at a 
e y above or below C is p= My/I. j 
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57. Let the bending moment now be increased; non- 


elastic strain will begin as soon as either pi or F 

Bending be- 
and the distribution of stress will be changed zone gee 
in consequence of the fact that the outer layers i 
of the beam are taking set while the inner layers are still 


following Hooke’s law. As a simple instance we may con- 


Fia. 30. 


Fie. 31. Fic. 32. 
sider the case of a material strictly elastic up to a certain 
stress, and then so plastic that a relatively very large 
amount of strain is produced without further change of 
stress, a case not very: far from being realized by soft 
wrought-iron and mild steel. The diagram of stress will 
now take the form sketched in Fig.31. If the elastic limit 
is (say) less for compression than for tension, the diagram 
will be as in Fig. 32, with the neutral axis shifted towards 
the tension side. When the beam is relieved from external 
load it will be left in a state of internal stress, represented, 
for the case of Fig. 31, by the dotted lines in that figure. 
58. In consequence of the action which has been illus- 
trated (in a somewhat crude fashion) by Figs. 31 and 32, 
the moment required to break the beam (Mj) cannot be cal- 
culated from the ultimate tensile or compressive strength 
of the material by using the formula Mi=fel/y, or My = 
fcl/y2. When experiments are made on the ultimate 
strength of bars to resist bending, it is not unusual to apply 


/a formula of this form to calculate an imaginary stress f, 


which receives the name of the modulus of transverse 
rupture. Let the section be such that yi = yp. 
Then the modulus of transverse rupture is de-  o¢ ate aie 
fined as f= Miy/I. This mode of stating the ibe 
results of experiment on transverse strength is unsatisfac- 
tory, inasmuch as the modulus of rupture thus determined 
will vary with different forms of section. Thus a plastic 
material for which fc and f¢ are equal, if tested in the form 
of an I beam in which the flanges form practically the 
whole area of section, will have a modulus of rupture sen- 
sibly equal to fe or fc. On the other hand, if the material 
be tested in the form of a rectangular bar, the modulus of 
rupture may approach a value one and a half times as great. 
For in the latter case the distribution of stress may ap- 
proach an ultimate condition in which half the section is 
in uniform tension f¢, and the other half in uniform com- 
pression of the same intensity. The moment 
I of stress is then 4 f;bh?, b being the breadth 
and h the depth of the section; but by de- 
finition of the modulus of rupture f, M 
= fbho. In tables of the modulus of trans- 
verse rupture the values are generally to be 
understood as referring to bars of rectangu- 
lar section. Values of this modulus for some 
of the principal materials of engineering are 


the same as if that filament were ; 

directly pulled or compressed by itself. The 
resulting deformation of the piece consists, in 
the first place and chiefly, of curvature in the 
direction of the length, due to the longitudi- 
nal extension and compression of the fila- 
ments, and, in the second place, of transverse 
flexure, due to the lateral compression and 
extension which go along with their longitudi- 
nal extension and compression (see ELASTIC- 
1ry, 757). Let h, Fig. 33, be a short portion 
of the length of a beam strained by a bending moment M 
(within the limits of elasticity). The beam, which we 
assume to be originally straight, bends in the direction of 
its length to a curve of radius R, such that R/l=/dl, él 
being the change of / by extension or compression, at a 
distance 71 from the neutral axis. But 4l=TIpV/E by 7 10, 
and pi=Min/I. Hence R=EI/M. The transverse flexure 


4 given in the article Brrpa@rs, vol. iv. p. 260. 
i 59. The strain produced by bending stress 
! in a bar or beam is, as regards any Bteal . 
! imaginary filament taken along ‘ auceh be 
f the length of the piece, sensibly bending. 
! 
! 
f 
| 


Fie, 33. 
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is not, in general of practical importance. 
curvature for it is on the opposite side from the centre for 
longitudinal flexure, and the radius is Re, where ¢ is the 
ratio of longitudinal extension to lateral contraction under 
simple pull. 

60. Bending combined with shearing is the mode of 
stress to which beams are ordinarily subject, 
the loads, or externally applied forces, being 
applied at right angles to the direction of the 
length. Let AB, Fig. 34, be any cross-section 
of a beam in equilibrium. The portion V of the beam, 


Ordinary 
bending of 
beams. 


Fic. 34. 


which lies on one side of AB, isin equilibrium under the 


joint action of the external forces Fi, F2, Fs, ete., and the | 


forces which the other portion U exerts on V_in 
consequence of the state of . stress at AB. The 
forces Fi, Fo, Fs, etc. may be referred to AB_ by 
introducing couples whose moments are Fis, Faq, 


F,23, ete. Hence the stress at AB must equilibrate, first, a 
couple whose moment is 2Fx, and, second, a force whose 
value is =F, which tends to shear V from U. In thesesum- 
mations regard must of course be had to the sign of each 
force; in the diagram the sign of Fs is opposite to the sign 
of Fi and F2. Thus the stress at AB may be regarded as 
that due to a bending moment M equal to the sum of the 
moments about the section of the externally applied forces 
on one side of the section (2Fx), and a shearing force equal 
to the sum of the forces about one side of‘ the section (ZF). 
It is a matter of convenience only whether the forces on V 
or on U be taken in reckoning the bending moment and the 
shearing force. The bending moment causes a uniformly 
varying normal stress on AB of the kind already discussed 
in 256; the shearing force causes a shearing stress in the 
plane of the section, the distribution of which will be in- 
vestigated later. This shearing stress in the plane of the 
section is (by ? 6) accompanied by an equal intensity of 
shearing stress in horizontal planes parallel to the length 
of the beam. : 

61. The stress due the bending moment, consisting of 
longitudinal push in filaments above the neutral axis and 
longitudinal pull in filaments below the neutral axis, is the 
thing chiefly to be considered in practical problems relating 
to the strength of beams. The general formula pi = My/I 
becomes, for a beam of rectangular section of breadth ) and 
depth h, p1—=6M/bh? —6M/Sh, S being the area of section. 
For a beam of circular section it becomes pi =32M/rh5- 
==8M/)Sh. The material of a beam is disposed to the greatest 
advantage as regards resistance to bending when the form 
is that of a pair of flanges or booms at top and bottom, held 
apart by a thin but stiff web or by cross-bracing, as in I 
beams and braced trusses. In such cases sensibly the whole 
bending momeut is taken by the flanges; the intensity of 
stress over the section of each flange is very nearly uniform, 
and the areas of section of the tension and compression 
flanges (Si and &:2 respectively) should be proportioned to 
the value of the ultimate strengths f; and f., so that 
Sift =Sefe. Thus for cast-iron beams Hodgkinson has re- 
commended that the tension flange should have six times 
the sectional area of the compression flange. The intensity 
of longitudinal stress on the two flanges of an I beam is 
approximately M/Sik and M/Soh,h being the depth from 
ag to centre of the flanges. 

2. 


In the examination of loaded beams it is convenient 
F to represent graphically the bending moment 
Diagrams of and the shearing force at various sections by 


bengeaiorss | setting up ordinates to represent the values of 
and shear- these quantities. Curves of bending moment 
ing foree. and shearing force for a number of important 


practical cases of beams supported at the ends 
will be found in the article Brrp@Es, with expressions for 
the maximum bending moment and maximum shearing 
force under various distributions of load. The subject may 
be briefly illustrated here by taking the case of a cantilever 
or projecting bracket—(1) loaded at the end only (Fig. 35) ; 
(2) loaded at the end and at another point (Fig. 36); (3) 
loaded over the whole length with a uniform load per foot 
run, Curves of bending moment are given in full lines 
and curves of shearing force in dotted linesin the dia- 
grams. 


The centre of | 
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The area inclosed by the curve of shearing force, up to 
any ordinate, such as ab (Fig. 37), is equal to the bending 
moment at the same section, represented by the ordinate ac. 
For let x be increased to «-+-éz, the bending moment 
changes to XF(2c-+ 6x), or /M=da2EF. Hence the shearing 


force at any section is equal to the rate of change of the 
bending moment there per unit of the length, and the bend- 
ing moment is the integral of the shearing force with re- 
In case of a continuous distribution of 


spect to the length. 


Fig. 35. Fia. 36. Fi, 37. 
load, it should be observed that, when 2 is increased to 
x dx, the moment changes by an additional amount which 
depends on (dx)? and may therefore be neglected. 

63. To examine the distribution of shearing stress over 
any vertical section of a beam, we may consider 


two closely adjacent sections AB and DE (Fig. ee 
38), on which the bending moments are M and ore yeaa | 


M-+ 6M respectively. The resultant horizontal 
force due to the bending stresses on a piece ADHG inclosed 


A 


Ini 
! 


eu 
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Tose ee aithiiy tN 


Fic, 38. 


between the adjacent sections, and bounded by the hori- 
zontal plane GH at a distance y from the neutral axis, is 
shown by the shaded figure. This must be equilibrated by 
the horizontal shearing stress on GH, which is the only 
other horizontal force acting on the piece. Atany height y 
the intensity of resultant horizontal stress due to the dif- 
ference of the bending moments is yJM/I, and the whole ~ 


horizontal force on GH is a tt nyedy, z being the breadth. 


If q be the intensity of horizontal shearing stress on the 
section GH, whose breadth is 20, we have ‘ 
éM oT 
i2 = —— zdy. 
q=0 T % yeay. 


But 6M/dx is the whole shearing force Q on the section of 
the beam. Hence, , 


and this is also the intensity of vertical shearing stress at 
the distance yp from the neutral axis. This expression may 
conveniently be written q = QAy/zI, where A is the area 
of the surface AG and y the distance of its centre of gravity 
from the neutral axise The intensity q is a um at 
the neutral axis and diminishes to zero at the top and bot- 
tom of the beam. In a beam of rectangular section the 
value of the shearing stress at the neutral axis is q max. = 
$Q/bh. In other words, the maximum intensity of Til 
stress on any section is 3 of the mean intensity. — 
in “a beam of circular section the maximum 
mean. This result is of some importance in’ 
the pins of pin-joints, which may be treated 
beams liable to give way by shearing. ‘ee 
In the case of an I beam with wide flanges | 
web, the above expression shows that in any vel 
q is nearly constant in the web, and insig 
the flanges. Practically all the shearing | 
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the web, and its intensity is very nearly equal to Q divided | 

by the area of section of the web. —, 
64. The foregoing analysis of the stresses in a beam, | 
which resolves them into longitudinal pull and 


Principal _ push, due to bending moment, along with shear | 
stresses in in longitudinal and transverse planes, is gener- 
a beam. 


ally sufficient in the treatment of practical 
eases. If, however, it is desired to find the | 
direction and greatest intensity of stress at any point in a 
beam, the planes of principal stress passing through the 
point must be found by an application of the general 
method given in the article ELASTICITY, 
chapter iii. In the present case the prob- 
lem is exceptionally simple, from the 
fact that the stresses on two planes at 
right angles are known, and the stress 
on one of these planes is wholly tangen- 
tial. Let AC (Fig.39) be an indefinitely 
small portion of the horizontal section 
of a beam, on which there is only shear- 
ing stress, and let AB be an indefinitely 
small portion of the vertical section at 
the same place, on which there is shear- 
ing and normal stress. Let q be the in- 
tensity of the shearing stress, which is 
the same on ABand AC, and let p be the 
intensity of normal stress on AB; it is é 
required to find a third plane BC, such Fic. 39. 

that the stress on it is wholly normal, 

and to find r, the intensity of that stress. Let @ be the 
angle (to be determined) which BC makes with AB. Then 
the equilibrium of the triangular wedge ABC requires that 


rBC cos@ =p. AB +q. AC, and rBCsin@=q. AB; 
or (r—p)cosé=qsiné@,andrsin@=qcosé. 
Hence, g=rr—p), 
tan 20=2 q/p, 
r=tptVv @tip. 


<———_¢ 


The positive value of r is the greater principal stress, and is 
of the same sign as p. The negative value is the lesser 
principal stress, which occurs on a plane at right angles to 
the former. The equation for @ gives two values corres- 
ponding to the two planes of principal stress. The greatest 
intensity of shearing stress occurs on the pair of planes in- 
clined at 45° to the planes of principal stress, and its value 
is\/q? + tp? (by 2 5). 

65. The above determination of r, the greatest intensity 
of stress due to the combined effect of simple bending and 
shearing, is of some practical importance in the case of the 
web of an I beam. We have seen that the web takes prac- 
tically the whole shearing force, distributed over it with a 
nearly uniform intensity q. If there were no normal stress 
on a vertical section of the web, the shearing stress q would 
give rise to two equal. principal stresses, of pull and push, 
each equal to q, in directions inclined at 45° to the section. 
But the web has further to suffer normal stress due to 
bending, the intensity of which at points near the flanges 
approximates to the intensity on the flanges themselves. 
Hence in these regions the greater principal stress is in- 
ereased, often bya considerable amount, which may easily 
be calculated from the foregoing formula. What makes this 
specially important is the fact that one of the principal 
stresses is a stress of compression, which tends to make the 
web yield by buckling, and must be guarded against by a 
suitable stiffening of the web. | 

, The equation for @ allows the lines of principal stress in a 


beam to be drawn when the form of the beam and the dis- 
tribution of loads are given. An example has been shown 
in the article BrrpGes (7 13, Fig. 12), vol. iv. p. 259. 
66. The deflection of beams is due partly to the distortion 
Deflection caused by shearing, but chiefly to the simple 
Of beams. bending which occurs at each vertical section. 
, As regards the second, which in most cases is 
the only important cause of deflection, we have seen (2 59) 
that the radius of curvature R at any section, due to a 
bending moment M, is EI/M, which may also be written 
 Ey/pt. Thus beams of uniform strength and depth (and, 
asa particular case, beams of uniform section subjected to 
a uniform bending moment) bend into a circular are. In 
other cases the form of the bent beam. and the resulting 
slope and deflection, may be determined by integrating the 
curvature throughout the span, or by a graphic process (see 
BRIDGES, 7 25), which consists in drawing a curve to repre- 
beam with its curvature greatly exaggerated, after 
radius of curvature has been determined for a sufficient 
of sections. In all practical cases the curvature is 
that the are and chord are of sensibly the same 
Calling i the angle of slope, and the dip or de- 
on from the chord, the equation to the curve into 
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which an originally straight beam bends may be written 
au... ou dh tl 
de? de dx M~ 


Integrating this for a beam of uniform section, of span L, 
supported at its ends and loaded with a weight W at the 
centre, we have, for the greatest slope and greatest deflec- 
tion, respectively, i: = WL?7/16EI, w = WL'‘/48EI. If the 
load W is uniformly distributed over L, i = WL*/24EI and 
um = 5WL/384EI. For other cases, see BRIDGES, 7 24. 

The additional slope which shearing stress produces in 
any originally horizontal layer is q/C, where q is, as before, 
the intensity of shearing stress and C is the modulus of 
rigidity. In around or rectangular bar the additional de- 
flection due to shearing is scarcely appreciable. In anI 
beam, with a web only thick enough to resist shear, it may 
be a somewhat considerable proportion of the whole. 

67. Torsion oceurs in a bar to which equal and opposite 
couples are applied, the axis of the bar being the 
axis of the couples, and gives rise to shearing 
stress in planes perpendicular to the axis. Let 
AB (Fig. 40) be a uniform circular shaft held 
fast at the end A, and twisted by a couple ap- 
plied in the plane BB. Assuming the strain to be within 
the limits of elasticity, a radius CD turns round to CD’, and 


Torsion of 
solid and 
hollow 
shafts. 


Fia, 40. 


a line AD drawn at any distance r from the axis, and 
originally straight, changes into the helix AD’. Let 6 be 
the angle which this helix makes with lines parallel to the 
axis, or in other words the angle of shear at the distance r 
from the axis, and let é be the angle of twist DCD’. Taking 
two sections at a distance dx from one another, we have the 
arc 6dx = rdi. Hence q, the intensity of shearing stress in 
a8 
a plane of cross-section, varies as 7, since q = Ce = Cr ar 


The resultant moment of the whole shearing stress on each 
plane of cross-section is equal to the twisting moment M. 
Thus Qrr2gdr = M. 


Calling mi the outside radius (where the shearing stress is. 
greatest) and q its intensity there, we have q = rq/n, and 
hence for a solid shaft, q = 2M/zi°. Fora hollow shaft 
with a central hole of radius rz the same reasoning applies ; 
the limits of integration are now 7 and rz, and 
jg SOLU 
u arnt — ret) 


The lines of principal stress are obviously helices inclined 
at 45° to the axis. _ 

If the shaft has any other form of section than a solid or 
symmetrical hollow circle, an originally straight radial line 
becomes warped when the shaft is twisted, and the shearing 
stress is no longer proportional to the distance from the 
axis. The twisting of shafts of square, triangular, and 
other sections has been investigated by M. de St. Venant. 
(see ELastrcrry, 7 66-71, where a comparison of torsional 
rigidities is given). In a square shaft side = h) the stress 
is greatest at the middle of each side, and its intensity 
there! is q, = M/0.281h'. 

For round sections the angle of twist per unit of length is 


STC GINS. pie 2M ri hafts. 
‘gar i= a hollow shafts. 

68. In what has been said above it is assumed that the 
stress is within the limit of elasticity. When the twisting 
couple is increased so that this limit is passed, plastic 
yielding begins in the outermost layer, and a larger pro- 
portion of the whole stress falls to be borne by layers. 
nearer the centre. The case is similar to that of a beam 
bent beyond the elastic limit, described in 2 57, If we sup- 
pose the process of twisting to be continued, and that after 
passing the limit of elasticity the material is capable of 
much distortion without further increase of shearing stress, 
the distribution of stress on any cross section will finally 
have an approximately uniform value q’, and the moment 


of torsion will ref, pp erttg’ar = $rq/(n* — ro*). In the case 


2M . F 
Oe in solid and 


1 Rankine, Applied Mechanics, ¢ 324. ‘ 
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of a solid shaft this gives for M a value greater than it has 
when the stress in the outermost layer only reaches the in- 
tensity q’, in the ratio of 4 to 3... It is obvious from this 
consideration that the ultimate strength of a shaft to resist 
torsion is no more deducible from a knowledge of the ulti- 
mate shearing strength of the material than the ultimate 
strength of a beam to resist bending is deducible from a 
knowledge of frand fc. It should be noticed also that as 
regards ultimate strength a solid shaft has an important 
advantage over a hollow shaft of the same elastic strength, 
or a hollow shaft so proportioned that the greatest working 
intensity of stress is the same as in the solid shaft. 

69. Twisting combined with Longitudinal Stress.—When a rod 
is twisted and pulled axially, or when a short block is 
twisted and compressed axially, the greatest intensity of 
stress (the greater principal stress) is to be found by com- 
pounding the longitudinal and shearing stresses as in 7 64. 
In a circular rod of radius 7, a total longitudinal force P in 
the direction of the axis gives a longitudinal normal stress 
whose intensity pi=P/r?2._ A twisting couple M applied to 
the same rod gives a shearing stress whose greatest intensity 
qm =2M/rri3. The two together give rise toa pair of principal 
stresses of intensities r= P/27711? + y/ (2M/rri3)? + (P/2rri?)?, 
their inclinations to the axis being defined by the equation 
tan 26=4M/mP, and the term under the square root is the 
greatest intensity of shearing stress. 

70. Twisting combined with Bending.—This important prac- 
tical case is realized in a crank-shaft (Fig. 41). 
Let a force P be applied at the erank-pin A at 
right angles to the plane of the crank. At any 
section of the shaft C (between the crank and 
the bearing) there is a twisting moment Mi=—P. AB, and 
a bending moment Mza=P.BC. There is also a direct 


Torsion and 
bending of 
cranks. 
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shearing force P, but this does not require to be taken into 
account in calculating the stress at points at the top or bot- 
tom of the circumference (where the intensity is greatest), 
since (by 7 63) the direct shearing stress is distributed so 
that its intensity is zero at these points. The stress there 
is consequently made up of longitudinal normal stress (due 
to bending), p1—=4M2/7r13, and shearing stress (due to tor- 
sion), q1=2Mi/7ri3. Combining these, as in 3 64, we find 
for the principal stresses r—=2(M2-+ )/ Mi?7-+ M2?)/rn3, or 
r = 2P(BC + AC)/rri5. The greatest shearing stress is 
2P . AC/rri°, and the axes of principal stress are inclined 
so that tan 2@=M)i/Mz2=AB/BC. The axis of greater prin- 
cipal stress bisects the angle ACB. 

71. Long Columns and Struts—Compression and Bending.—A 
Strength long strut or pillar, compressed by forces P ap- 
of struts. plied at the ends in the direction of the axis, 

becomes unstable as regards flexure when P ex- 
ceeds acertain value. Under no circumstances can this 
value of P be exceeded in loading astrut. But it may 
happen that the intensity of stress produced by smaller 
loads exceeds the safe compressive strength of the material, 
in which case a lower limit of load must be chosen. If the 
applied load is not strictly axial, if the strut is not initially 
straight, if it is subject to any deflection by transverse 
forces, or if the modulus of elasticity is not uniform over 
each cross-section,—then loads smaller than the limit:;which 
causes instability will produce a certain deflection which 
increases with increase of load, and will give rise to a uni- 
formly varying stress of the kind illustrated in Figs. 26 and 
23. We shall first consider the ideal case in which the 
forces at the ends are strictly axial, the strut perfectly 
straight and free from transverse loads and perfectly sym- 
metrical as to elasticity. Two conditions have to be distin- 
guished—that in which the ends are left free to bend, and 
that in which the ends are held fixed. In what follows, the 
ends are supposed free to bend. The value of the load which 
causes instability will be found by considering what force 
P applied to each end would suffice to hold an originally 
straight strut in a bent state, supposing it to have received 
a small amount of elastic curvature in any way. Using u 


1 See ELAsTIctry, #3 10-20. 
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| as before to denote the deflection at any part of the length, 
the bending moment is Pu, and (taking the origin at the 
middle of the chord) the equation to the elastic curve is 
du _—Pu 
dz —s«&BYI? 

| from which, for a strut of uniform section, u =m cos zy P/EI, 
u being the deflection at the centre. Now u=0 when 
x=4L (the half length), and therefore 4L)/ P/El=4- or 
an integral multiple of jr. The smallest value (47) corre- 
sponds to the least force P. Thus the foree required to 
maintain the strut in its curved state is P=7*EI/L*, and is 
independent of m. This means that with this particular 
value of P (which for brevity we shall write Pi) the strut 
| will be in neutral equilibrium when bent; with a value of 
|P Jess than P; it will be stable; with a greater value it will 
be unstable. Hence a load exceeding P) will certainly cause 
rupture. The value 7?EI/L? applies to struts with round 
ends, or ends free to turn. If the ends are fixed the 
effective length for bending is reduced by one half, so that 
P; then is 47?EI/L?. When one end is fixed and the other 
|is free P; has an intermediate value, probably about 
| 9x? E1/4L2. 

72. The above theory, which is Euler’s, assigns Pi as a 
limit to the strength of a strut on account of flexural insta- 
bility ; but a stress less than Pi may cause direct crushing. 
Let S be the area of section, and f; the strength of the ma- 
terial to resist crushing. Thus a strut which conforms to 
the ideal conditions specified above will fail by simple 
erushing if feS is less than Pi, but by bending if f.S is 
greater than Pi. Hence with a given material and form of 
section the ideal strut will fail by direct crushing if the 
length is less than a certain multiple of the least breadth 
(easily calculated from the expression for Pi), and in that 
case its strength will be independent of the length; when 
the length is greater than this the strut will yield by bend- 
ing, and its strength diminishes rapidly as the length is in- 
creased. 

But the conditions which the above theory assumes 
are never realized in practice. The load is never strictly 
axial, nor the strut absolutely straight to begin with, nor 
the elasticity uniform. The result is that the strength is 
in all cases less than either f-S or Pi. The effect of devia- 
tions from axiality, from straightness, and from uniformity 
of elasticity may be treated by introducing a term express- 
ing an imaginary initial deflection, and in this way Euler’s 
theory may be so modified as to agree well with experi- 
mental results on the fracture of struts,? and may be recon- 
ciled with the observed fact that the deflection of a strut 
begins gradually and passes through stable values before 
the stage of instability is reached. In consequence of this 
stable deflection the stress of compression on the inside edge 
becomes greater than P/S, the stress on the outside edge be- 
comes less than P/S, and may even change into tension, and 
the strut may yield by one or the other of these stresses be- 
coming greater than f. or ft respectively. As regards the 
influence of length and moment of inertia of section on the 
deflection of struts, analogy to the case of beams suggests that 
the greatest deflection consistent with stability will vary as 
L2/b, b being the least breadth, and the greatest and least 
stress, at opposite edges of the middle section, will conse- 
quently be : 


where a is a coefficient depending on the material and the 
form of the section. This gives, for the breaking load, 
P=Sf./(1-+ aL?/b?) or —Sfi/(1 —aL?/b*), the smaller of the 
two being taken. f * 

This formula, which is generally known as Gordon’s, can 
be made to agree fairly with the results of experiments on 
struts of ordinary proportions, when the values of f as well 
as a are treated as empirical constants to be determined by 
trial with struts of the same class as those to which the 
formula is to beapplied. Gordon’s formula may also be ar- 
rived at in another way. For very short struts we have 
seen that the breaking load is f-S, and for very long struts it 
is EI/L?2, If we write P=/f,S/(1-+-f.SL?/n*EI), we have a 
formula which gives correct values in these two extreme 


cases, and intermediate values for struts of medium length. 
By writing this P—fS/(1-+-cSL?/I), and treating f and ¢ as 
empirical constants, we have Gordon’s formula ina 
modified shape. Gordon’s formula is largely used ; 
however, essentially empirical, and it is only by 
of both constants that it can be brought into ag 


3 See papers by Profs. Ayrton and Pe The 
and. 2, 1886, and by T.G. Fidler, Min. Proc. Inst. € 
p. 261. 
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experimental results.) 
BRIDGEs. 
by 4. 

73. Bursting Strength of Circular Cylinders and Spheres.— 


For values of the constants, see 
In the case of fixed ends, ¢ is to be divided 


Strength Space remains for the consideration of only 
of shells one other mode of stress, of great im por- 
to resist tance from its occurrence in boilers, pipes, hy- 
bursting. draulic and steam cylinders, and guns. The 


material of a hollow cylinder, subjected to 
pressure from within, is thrown into a stress of circumfer- 
ential pull. When the thickness ¢ is small compared with 
the radius R, we may treat this stress 
as uniformly distributed over the 
thickness. Let p be the intensity of 
fluid pressure within a hollow circular 
cylinder, and let f be the intensity of 
circumferential stress. Consider the 
forces on a small rectangular plate 
(Pig. 42), with its sides parallel and 
perpendicular to the direction of the 
axis, of length J and width Rée, de 
being the small angle it subtends at 
the axis. Whatever forces act on this 
plate in the direction of the axis are 
equal and opposite. The remaining 
forces, which are in equilibrium, are 


Yi i 


Fie. 42. 
P, the total pressure from within, and a force T at each side 


due to the circumferential stress. P—plRd@ and T=fit. 
But by the triangle of forces (Fig. 43) P=Tée. Hence 


=pR.'t. 

. The ends of the cylinder may or may not be held to- 
gether by longitudinal stress in 

the cylinder sides; if they are, i 

then, whatever be the form of the ee 
ends, a transverse section, the area + 

of which is 27Rt, has to bear a total Fic. 43 

force p7R*. Hence, if f’ be the tel 
intensity of longitudinal stress, f’ = pR/2t = }f. 

74. A thin hcllow sphere under internal pressure has 
equal circumferential pull in all directions. To find its 
value consider the plate of Fig. 42. There are now four 
equal forces T, on each of the four sides, to equilibrate the 
radial force P. Hence P=2Tée and f =pR/2t. 

STRICKLAND, Aanes (1806-1874), a popular 
historical writer, was born in 1806, the third daughter 

of Thomas Strickland, of Roydon Hall, Suffolk. Her 
first literary efforts were historical romances in verse 
in the style of Walter Scott,— Worcester Field (pub- 
lished without date), Demetrius and other, Poems 
(1833.) From this she passed to prose_ histories, 
written in a simple style forthe young. A picturesque 
sketch of the Pilgrims of Walsingham appeared in 
1835, two volumes of Tales and Stories from History 
in the following year. Then with the assistance of 
her sister she projected a more ambitious work, The 
Lives of the Queens of England, from Mathilda of 
Flanders to Queen Anne. The first volume ap- 
red in 1840, the twelfth and last in 1849. Miss 
Strickland was a warm partisan on the side of royalty 
and the church, but a made industrious study of 
*‘ official records and other public documents,” gave 
copious extracts from them, and drew interesting 
pictures of manners and customs. _ While engaged on 
this work she found time to edit (in 1843) the Letters 
of Mary, Queen of Scots, whose innocence she cham- 
i with enthusiasm. In 1850 she followed up her 
——_ of England with the Lives of the et of 
nd, completing the series in eight volumes in 
1859. Unresting in her industry, she turned next to 
the Bachelor Kings of England, about whom she 
published a volume in 1861. The Lives of the Seven 
s followed in 1866—after a longer interval, 
rt of which was employed in ee an abridged 
ion of her Queens of aa nd. Her last work 
the Lives of the Last Four Stuart Princesses, 
ned in 1872. In 1871 she obtained a civil list 


of £100 [$486] in recognition of her merits. 
ied at Taha Hall on the 8th of July, 1874. 


ments on the breaki h of struts, see papers 
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75. When the thickness is not small compared with the 
radius, the radial pressure is transmitted from she 
layer to layer with reduced intensity, and the te Thick 
circumferential pull diminishes towards the eplinses, 
outside. In the case of a thick cylinder with free ends? we 
have to deal at any point with two principal stresses, radial 
and circumferential, which may be denoted by p and p’ 
respectively. Supposing (as we may properly do in dealing 
with a cylinder which is not very short) that a transverse 
section originally plane remains plane, the longitudinal 
strain is uniform. Since there is no longitudinal stress this 
strain is due entirely to the lateral action of the stresses p 
and p’, and its amount is (p+ p’)/*E. Hence at all points 

-+- p’=constant.’ Further, by considering the equilibrium 
of any thin layer, as we have already considered that of a 
thin cylinder, we have x (pr) =p’. 

These two equations give by integration, p =C-+ C’/r?, 
and p’== C—C'/r?. 


If r: be the external and rz the internal radius, and po 
the pressure on the inner surface, the conditions that p= 


po When r = 12 and p =0 when r= 7 give C= — por2?/(ri? — 
v2”) and C’= — Cr*. Hence the circumferential stress at 
any radius r is p’ = — porv?(1 + r?/r?) /(r1? — r2?.) At the 


| inside, where this is greatest, its value is — po(m? + 12*)/(ri? 


—r,?),—a quantity always greater than po, however thick 
the cylinder is. 

In the construction of guns various devices have been 
used to equalize the circumferential tension. With cast 
guns a chilled core has been employed to make the inner 
layers solidify and cool first, so that they are afterwards 
compressed by the later contraction of the outer layers. In 
guns built up of wrought-iron or steel hoops the hoops are 
bored small by a regulated amount and are shrunk on over 
the barrel or over the inner hoops. In Mr. Longridge’s sys- 
tem, now under trial, the gun is made by winding steel wire 
or ribbon, with suitable initial tension, on a central barrel. 

76. The circumferential stress at any point of a thick 
hollow sphere exposed to internal fluid pressure is found, 
by a process like that of the last paragraph, to be — por2* 
(1 + 7i3/2r3)/(73 — 723), which gives, for the greatest ten- 
sion, the value. 


— por + 2r23)/2(r13 — 123) (JoASB.) 


A Life by her sister, Jane Margaret Strickland, appeared 
in 1887. 


STRIEGAU, an industrial town of Prussia, in the 
province of Silesia, is situated on a small tributary of 
the Weistritz, 30 miles to the southwest of Breslau. 
In 1880 it contained 11,470 inhabitants, 6928 of whom 
were Protestants and 4379 Roman Catholics. Their 
chief occupations are tanning and the manufacture 
of albums, portfolios, and other articles in leather. 
Granite is quarried in the neighborhood, and a trade 
is carried on in grain. It was near Striegau that 
Frederick the Great gained the important victory 
usually named after the village of Hohenfriedberg 
(June 4, 1745). 

STROMBOLL See Lrpart IsLanps. 

STRONTIUM, a metallic chemical element inter- 
mediate in its character between barium and calcium, 
with which it forms a natural “ triad.’’ Though widely 
diffused as a frequent companion of calcium (including 
oceanic), it occurs nowhere in abundance‘. Its most 
important mineral forms are the sulphate, SrSQ,, 
known as Celestine (from the sky-blue color of certain 
varieties), and the carbonate, SrCOs, called Strontianite 
because it was discovered first at Strontian, in Argyll- 
shire, Scotland. Crawford and (independently of him) 
Cruickshanks in 1790 were the first to recognize the 
latter mineral as a thing of its own kind and different 


2 This condition is realized in practice when the fluid causing 
internal pressure is held in by a piston, and the stress between 
this piston and the other end of the cylinder is taken by some 
other part of the structure than the cylinder sides. 

3 The solution which follows in the text is applicable even 
when there is longitudinal stress, provided that the Jongitudinal 
stress is uniformly distributed over each transverse section. If 
we call this stress p”, the longitudinal strain is p’/E + (p +p’) cE, 
Since the whole strain is uniform, and p” is uniform, the sum of 
p and p’ is constant at all points, as in the case where the ends 
are free. 

4[The sulphate is abundant on Strontian or Green Island in 
Lake Erie.—Am. Eb.] 
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from witherite (BaCO,;). Hope in 1793 proved it to 
be the carbonate of a new earth, which discovery was 
confirmed by KJaproth. 


Regarding metallic strontium, see CHEMISTRY, vol. v., | 


p. 455. For the making of strontium preparations stron- 
tianite, of course, is the handier raw material, being readily 
convertible into (for instance) nitrate by treatment with 
dilute nitric acid. From the nitrate the oxide, SrO, is ob- 
tained by prolonged calcination at ultimately a bright red 
heat, as a grayish-white absolutely infusible and non- 
volatile mass, which acts violently on water with formation 
of the hydrate, Sr(OH)2, which latter readily takes up 
8H,0 of water to form crystals soluble in fifty parts of cold 
and far less of boiling water. An impure oxide is obtain- 
able directly from strontianite by strong ignition with 


charcoal; and from such crude oxide pure crystals of the | 


hydrate are easily produced by obvious operations. 

In the working up of celestine the first step is to reduce 
it to sulphide, SrS, by means of charcoal at a red heat. The 
sulphide when boiled with water is decomposed thus: 


2SrS + 2H.0 — SrOH20 -+- SrSH2S. 
Hydrate. Sulph-hydrate. 


Both products dissolve in the hot water ; from the solution 
the S of the SrH»S» is easily eliminated, by treatment with 
oxide of copper or oxide of zine, as insoluble metallic sul- 
phide; the filtrate on cooling gives crystals of pure hydrate, 
From it any strontia salt of course is easily made by means 

‘ of the respective acid; in many cases the salt wished for 
can be obtained similarly from the sulphide. 

Nitrate of strontia from hot solutions crystallizes in 
anhydrous octahedra, SrN206, soluble in about 4 part of 
boiling and in 5 parts of cold water. From colder solutions 
hydrated crystals SrN2O¢-+-4H20, separate out. The an- 
hydrous salt is used largely by pyrotechnists for the making 
of “red fire.” 

The hydroxide some years ago promised to play an im- 
portant part in the sugar industry as a precipitant for the 
cane-sugar known to be present largely in uncrystallizable 
molasses (see SUGAR), but the process so far has failed to 
take root in industry. 

Analysis.—To detect strontium in a salt-solution, we first 
eliminate the heavy metals by the successive application 
of sulphuretted hydrogen (and free acid) and of suiphide 
of ammonium in the presence of ammonia and sal-am- 
moniac. From the filtrate carbonate of ammonia (in the 
heat) precipitates only the barium, strontium, and calcium 
as carbonates, which are filtered off and washed with hot 
water. Theanalysis of the precipitate is difficult but any 
strontia in it is easily detected by means of the spectro- 
scope (see SPECTROSCOPY). 


STROPHANTHUS, a genus of plants of the 
natural order Apocynece, deriving its name from the 
long twisted thread-like segments of the corolla, which 
in one species attain a length of 12 or 14 inches. 
The genus at present comprises about 18 species con- 
fined to tropical Africa and Asia, only one species, 
indigenous to the former continent, being known out- 
side the tropics. Several of the African species fur- 
nish the natives of the countries in which they grow 
with the principal ingredient in their arrow poisons. 
The inée or onaye poison of the Gaboon, the kombé 
poison of Re eeanaL Nt orth Africa, the arquah poison 
of the banks of the Niger, and the wanika poison of 
Zanzibar are all sated from members of this genus. 
The exact species used in each case cannot be said to 
be accurately known. There is little doubt, however, 
that S. hispidus, D. C., is the one most frequently 
employed. : 


Two of the arrow poiscns have been chemically and 
physiologically examined. The kombé poison was sub- 
jected to some preliminary experiments in 1862 by Prof. 
Sharpey, but was more fully examined a few years subse- 
quently by Prof. T. R. Fraser. From the investigations 
of the latter! it appears that the kombé arrow poison, when 
given in fatal doses, paralyzes the action of the heart. In 
minute doses, however, it possesses a tonic action on that 
organ. Since the practical value of strophanthus as a 
medicinal agent has been pointed out by Prof. Fraser, it 


has been used with considerable success in some forms of 


heart-disease. The chemical examination showed that its 
activity is due toa glucoside, which has been named stro- 


1See Proc. Roy. Soc. Edin., 1869-1870, p. 99; reprinted in Jour. 
Anat. and Physiol., vol. vii. pp. 140-155. 
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phanthin. The wanika arrow poison has been examined 
physiologically by Dr. Sydney Ringer and chemically by 
Mr. A. W. Gerrard. Its active principle, a glucoside, was 
found to resemble strophanthin in its action. Chemically 
also, as obtained by Mr. Gerrard, it seems to be identical 
with strophanthin.? It is soluble in alcohol and water, 
but insoluble in ether and chloroform ; it evolyes ammonia 
when heated with soda-lime, but gives only a slight brown 
coloration when treated with strong sulphuric acid. 

Both S. hispidus and S. Kombe have hairy seeds with a 
slender thread-like appendage, terminating in a feathery 
tuft of long silky hairs, the seeds of the former being 
coated with short appressed brown hairs, and those of the 
latter with white hairs; but in the species used at Delagoa 
Bay and called “umtsuli” the thread-like appendage of 
the seed is absent. According to information furnished by 
Messrs. T. Christy & Company, of London, and obtained 
from a correspondent on the Zanzibar coast, the natives 
pound the seeds into an oily mass, which assumes a red 
color, portions of this mass being smeared on the arrow 
immediately behind the barb. 


See Icones Plantarum, No. 4, 1870; Pelikan, Arch. Gen de Médi- 
cine, July, 1865, p. 115; Van Hasselt, Arch. Neerl. des Se. [2], vii., 
1872, p. 161; Arch. de Physiol., No. 5, 1872, p. 526; Rapport sur. 
| UInaye, Paris, 1877, 8vo. 

STROUD, a market-town of Gloucestershire, is 
situated on the Swindon and Gloucester branch of 
the Great Western Railway, on a branch of the Mid- 
land Railway, and on the Thames and Severn June- 
tion Canal, 10 miles south of Gloucester and 30 north- 
east of Bristol. It is picturesquely situated on an 
eminence environed by higher hills, but is built in a 
somewhat straggling and irregular fashion. Among 
the principal buildings arethe town-hall, built in the 
reign of Blizabeth, the Lansdown hall (1879), the Bad- 
brook hall (1869), with reading-room and large room 
for concerts, the subscription rooms (1834), and 
the hospital, erected in 1875 at a cost of £8754 
apart to replace the dispensary erected in 1823. 

he town is the principal seat of the west of England 
cloth manufacture, and possesses very extensive mills. 
There are also silk mills, scarlet-dye works, breweries, 
logwood-crushing mills, and flour-mills. Stroud at 
the time of the Norman survey was part of Bisley 

arish, from which it was separated in 1304. The local 
board was established in 1857. The population of the 
urban sanitary district (area 999 acres) in 1871 was 
7082, and in 1881 it was 7848. 

STRUENSEER, JoHAnn Frrepricu, Count (1737- 
1772), Danish statesman, was of German extraction, 
and was born August 5, 1737, at Halle, where his 
father Adam Struensee, of some eminence as a hymn 
writer, was pastor. He graduated M.D. at Halle in 
1756, and obtained the office of physician to the town 
of Altona through the influence of his father, who had 
removed thither. On account, however of a change in 
his religious views he quarrelled with his father, and for 
some time he led an unsettled life, untilin 1768 he was 
appointed personal physician to the young king, Chris- 
tian VIL of Denmark, whom he accompanied on a 
tour through England, France, Holland, and Ger- 
many. The influence he exercised over the almost 
imbecile king awakened at first the jealousy of the 

ueen, Caroline Matilda, a granddaughter of George 

I., but, having had occasion to attend her for a severe 
malady, he won her complete confidence also, and be- 
came equally the favorite of both. When therefore in 
1770 he was appointed master of requests, he virtually 
took the government of the kingdom into his own 
hands, and on the 20th September the council of 
state was superseded. Though acting as an absolutist, 
his sympathies were democratic, and he his posi- 
tion to promote the general benefit of the people and to 
curb the influence of the nobility. The extent of his 
reforms, and the suddenness with which they w 
introduced, had all the practical effect of a revo 
They included the enfranchisement of the | 
complete religious toleration, the aboli 
mercial restrictions, the reorganization of 


ind 


2 Pharm, Jour. (3), xi. pp. 834,885. 
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and the introduction of examinations for public offices. | 
His reforms were received with consternation, and a 


conspiracy was entered into to effect his overthrow. | 
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migration and deaths from priv 
‘this calamity. 


STRYCHNINE. 


ation consequent upon 


See Porsons, vol. xix. p. 290, 


The queen dowager persuaded Christian VIL. that and Nux Vomica, vol. xvii. p. 706. 


Struensee was carrying on an intrigue with the queen, | 
an had entered into a plot to assassinate him, in 
order that he might rule as regent. He and his friend 
Count Brandt were consequently arrested on 20th 
February, 1772. The attempt to prove that he had 
been unfaithful in his duty as minister to the king 
failed, but he did not deny the /iaison with the queen, 
and he and Count Brandt were both beheaded and 
oti on the 28th April (see DENMARK, vol. vii. 
p. 76). 


See Leben und Begebenheiten der Grafen Struensee und 
Brandt, 1772; Memoirs of an Unfortunate Queen, London, | 
1776 ; Host, Struensee og hans Ministerium, Copenhagen, 1824; | 
Jenssen-Tusch, Die Verschwérung gegen die Kénigin Karoline 
Mathilde wnd die Grafen Struensee und Brandt, nach bisher 
ungedriickten Originalacten, Leipsic, 1864; Wraxall, Life and 
Times of Queen Caroline, 1864; K. Wittich, Struensee, Leipsic, 
1879 


STRUVE, Frreprich Grora WILHELM (1793- 
1864), astronomer, was born at Altona on April 15, 
1793. In 1808 he entered the university of Dorpat, 
where he first studied philology, but soon turned his 
attention to astronomy. In 1813 he was appointed | 
observer in the new university observatory and a few) 
years later professor of astronomy. He remained in 

orpat, occupied with researches on double stars and 
in geodetic work, till 1839, when he removed to Pul- 
kova, near St. Petersburg, as director of the new 
Central Observatory. Here he continued his activity 
until he was obliged to retire (in 1861) owing to fail- 
ing health. He died at St. Petersburg on November 
23, 1864. : 


Struve’s name is best known by his observations of double 
stars, which he carried on for many years. These bodies 
had first been regularly measured by W. Herschel, who dis- 
covered that many of them formed systems of two stars 
revolving round their common centre of gravity. After 
him J. Herschel (and for some time South) had observed 
them, but their labors were eclipsed by the systematic and 
more extensive ones of Struve. With the 9}-inch refractor 
at Dorpat he discovered a great number of double stars, and 

ublished’ in 1827 a list of all the known objects of this 

kina ( Catalogus Novus Stellarum Duplicium). His micrometric | 
measurements of 2714 double stars were made from 1824 to | 
1837, and are contained in his principal work Stellarum Du- 
pliciwm et Multiplicium Mensure Micrometrice (St. Petersburg, 
1837, fol.; a convenient summary of the results is given in 
vol. i. of the Dunecht Observatory Publications, 1876). The 
places of the objects were at the same time determined with 
the Dorpat meridian circle (Stellarum Fizarum Imprimis Du- 
plicium et Multiplicium Positiones Mediz, St. Petersburg, 1852, 
fol.). At Pulkova he determined anew the constant of 
aberration, but was chiefly occupied in working out the re- 
sults of former years’ work and in the completion of the 

etic operations in which he had been engaged during 

e greater part of his life. He had commenced them with 
asurvey of Livonia (1816-19), which was followed by the 
measurement of an arc of meridian of more than 34° in the 
Baltic provinces of Russia (Beschreibung der Breitengrad- 

in den Ostseeprovinzen Russlands, 2 vols., 4to, Dorpat, 


STRYPE, Joun (1643-1737), historian and biog- 
rapher, was the son of John Strype or Van Stryp, a 
native of Brabant, who to escape religious persecution 
went to England, and settled near London, in a locality 
afterwards known as Strype’s Yard, formerly in the 
parish of Stepney, but subsequently annexed to that 
of Christ Church, Spitalfields. Here he carried on 
the business of a merchant and silk throwster. The 
|son was born Ist November, 1643. He was edueated 
lat St. Paul’s School, and on 5th July, 1662, entered 
| Jesus College, Cambridge. Thence he proceeded to 
Catherine Hall, where he graduated B.A. in 1665 and 
M.A. in 1669. On the 14th July of the latter year he 
was preferred to the curacy of Theydon-Bois, Essex, 
and a few months afterwards was chosen curate and 
lecturer of Low Leyton in the same county. On ac- 
count of the smallness of the salary, the patron 
allowed the people to choose their own minister, the 
vacancy in the vicarage remaining unfilled during the 
life of Strype. He was never instituted or inducted, 
but in 1674 he was licensed by the bishop of London 
to preach and expound the word of God, and to per- 
form the full office of priest and curate during the 
vacancy of the vicarage. In his later years he obtained 
from Archbishop Tenison the sinecure of ‘Tarring, 
Sussex, and he discharged the duties of lecturer at 
Hackney till 1724. When he became infirm he took 
Hs his residence with Mr. Harris, an apothecary at 

ackney, who had married his daughter, and died 
there 11th December, 1737, at the advanced age of 
ninety-four. 


Atan early period of his life Strype obtained access to 
the papers of Sir Michael Hicks, secretary to Lord Burghley, 
from which he made extensive transcripts ; he also carried 
on an extensive correspondence with Archbishop Wake and 
Bishops Burnet, Atterbury, and Nicholson. The materials 
thus obtained formed the basis of his historical and bio- 
graphical works, which relate chiefly to the period of the 
Reformation. The greater portion of his original materials 
have been preserved, and are included in the Lansdowne 
manuscripts in the British Museum His works can 
searcely be entitled original compositions, his labor having 
consisted chiefly in the arrangement of his materials, but 
on this very account they are of considerable value as con- 
venient books of reference, easier of access and almost as 
trustworthy as the original documents. Besides a number 
of single sermons published at various periods, he was the 
author of an edition of Lightfoot’s Works, vol. ii., 1684; 
Memorials of Archbishop Cranmer, 1694; Life of Sir Thomas 
Smith, 1698; Life and Actions of John Aylmer, Bishop of Lon- 
don, 1701; Life of Sir John Cheke, with his Treatise on Super- 
stition, 1705; Annals of the Reformation in England, 4 vols., 
vol. i. 1709 (reprinted 1725), vol. ii. 1725, vol. iii. 1728, vol. 
iv. 1731; 2d ed. 1735, 4 vols.; 3d ed. 1736-38, 4 vols.; Life 
and Actions of Edmund Grindal, Archbishop of Canterbury, 
1710, of Matthew Parker, Archbishop of Canterbury, 1711, and 
of John Whitgift, Archbishop of Canterbury, 1718; An Accurate 
Edition of Stow’s Survey of London, 1720, 2 vols., fol., the 
standard edition of Stow and of great value, although its 
interference with the original text is a method of editing 
which can searcely be reckoned fair to the original author ; 


1831). This work was afterwards extended by Struve and | 
General Tenner into a measurement of a meridional arc | 
from the north coast of Norway to Ismail on the Danube> 
(Are du Méridien de 25° 20' entre le Danube et la Mer Glaciale, | 
2 vols., and 1 vol. plates, St. Petersburg, 1857-60, 4to). 


STRY, or Srrys, a town of Galicia, Austria, is 
pleasantly situated on a tributary of the Dniester, 
about 40 miles to the south of Lemberg. In 1880 it 
contained 12,625 inhabitants, chiefly engaged in tan- 
ning and the manufacture of matches. In 1886, how- 
ever, the town was almost wholly destroyed by fire, and 
its population was greatly reduced by the wholesale 


1 Gustay Struensee von Carlsbach, elder brother of Johann 
ch, born at Halle 18th August, 1735, attained high emi- 
the service of Prussia. He was ennobled in 1789, be- 
minister of finance and president of the excise department 
1 and died at Berlin 17th October, 1804, 


VoL. XXII.—1137 


and Ecclesiastical Memorials, 1721, 3 vols.; 1733, 3 vols.; new © 
ed. 1816. His Historical and Biographical Works were pub- 
lished in 10 vols., with a general index, 1820-40, 


STUART, Stewart, or Steuart, the surname of 
a family who became heirs to the Scottish and ulti- 
mately to the English crown. Their descent is traced 
to a Norman baron Alan, whose eldest son William 
became progenitor of the earls of Arundel, and whose 
two younger sons Walter and Simon came to Scotland, 
Walter being appointed high steward of David I., who 
conferred on him various lands in Renfrewshire, in- 
cluding Paisley, where he founded the abbey in 1160. 
Walter, his grandson, third steward, was apenenres by 
Alexander II. justiciary of Scotland, and, dying in 
1246, left four sons and three daughters. The third 
son Walter obtained by marriage the earldom of 
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Menteith, which ultimately came by marriage to 
Robert, duke of Albany, third son of Robert LI. 
Alexander, fourth steward, the eldest son of Walter, 
third steward, inherited by his marriage with Jean, 
granddaughter of Somerled, the islands of Bute and 
Arran, and on 2d October, 1263, defeated Haco at 
Largs. He had two sons, James and John. The 
latter, who commanded the men of Bute at the battle 
of Falkirk in 1298, had seven sons: (1) Sir Alex- 
ander, whose grandson became in 1389 earl of Angus, 
the title afterwards passing in the female line to the 
Douglases, and in 1761 to the duke of Hamilton ; (2) 
Sir Alan of Dreghorn, ancestor of the earls and dukes 
of Lennox, from whom Lord Darnley, husband of 
Queen Mary, and also Arabella Stuart, were descended ; 
(3) Sir Walter, who obtained the barony of Garlies, 
Wigtownshire, from his uncle John Randolph, earl of 
Moray, and was the ancestor of the earls of Galloway, 
younger branches of the family being the Stewarts of 
Tonderghie, Wigtownshire, and also those of Physgill 
and Glenturk in the same county ; (4) Sir James, who 
fell at Dupplin in 1332, ancestor of the lords of Lorn, 
on whose descendants were conferred at different 
periods the earldoms of Athole, Buchan, and Traquair, 
and who were also the progenitors of the Stewarts of 
Appin, Argyllshire, and_of Grandtully, Perthshire ; 
(5) Sir John, killed at Halidon Hill in 1333; (6) Sir 
Hugh, who fought under Edward Bruce in Ireland ; 
and (7) Sir Robert of Daldowie, ancestor of the Stew- 
arts of Allanton and of Coltness. James Stewart, the 
eldest son of Alexander, fourth steward, succeeded his 
father in 1283, and, after distinguishing himself’ in 
the wars of Wallace and of Bruce, died in 1309. Hisson 
Walter, sixth steward, who had joint command with 
Douglas of the left wing at the battle of Bannockburn, 
married Marjory, daughter of Robert the Bruce, and 
during the latter’s absence in Ireland was intrusted with 
the government of the kingdom. He died in 1326, 
leaving an only son, who as Robert II. ascended the 
throne of Scotland in 1370 (see vol. xxi. p. 512). 
Sir Alexander Stewart, earl of Buchan, fourth son of 
Robert II., who earned by his ferocity the title of the 
‘* Wolf of Badenoch,” inherited by his wife the earl- 
dom of Ross, but died without legitimate issue, al- 
though from his illegitimate offspring were descended 
the Stewarts of Belladrum, of Athole, of Garth, of 
Urrard, and of St. Fort. On the death of the *‘ Wolf 
of Badenoch”’ the earldom of Buchan passed to his 
brother Robert, duke of Albany, also earl of Fife and 
earl of Menteith, but these earldoms were forfeited on 
the execution of his son Murdoch in 1425, the earl- 
dom of Buchan again, however, coming to the house 
of Stewart in the person of James, second son of Sir 
James Stewart, the black knight of Lorn, by Johanna, 
widow of King James I. From Murdoch, duke of 
Albany, were Adicen ded the Stewarts of Ardvoirlich 
and other families of the name in Perthshire, and also 
the Stuarts of Inchbreck and Laithers, Aberdeenshire. 
From a natural son of Robert IL. were descended the 
Steuarts of Dalguise, Perthshire, and from a natural 
son of Robert III. the Shaw Stewarts of Blackhall 
and Greenock. The direct male line of the royal 
family terminated with the death of James V. in 1542, 
whose daughter Mary was the first to adopt the spell- 
ing ‘‘Stuart.’’ Mary was succeeded in her lifetime 
in 1567 by her only son James VI., who through his 
father Lord Darnley was also head of the second 
branch, there being no surviving male issue_of the 
family from progenitors later than Robert IL. In 
James V., son of James IV. by Margaret, daughter 
of Henry VII., the claims of the English junior 
branch became merged in the Scottish line, and on 
the death of Queen Elizabeth of England, last surviv- 
ing offshoot of Henry VIIL, James VI. of Scotland, 
lineally the nearest heir, was proclaimed king of Eng- 
land, in accordance with a declaration of Elizabeth that 
no minor person should ascend the throne, but her 
cousin the king of Scots. The accession of James was 
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however, contrary to the will of Henry VILL, which 
‘favored the Suffolk branch, whose succession would 
probably have marvellously altered the complexion of 
oth Seottish and English history. As it was, the 
only result of that will was a tragedy initiated by 
Klizabeth, but consummated by James, so as to clothe 
his memory with deep disgrace. In the Scottish line 
the nearest heir after James VL., both to the Scottish 
and English crowns, was Arabella Stuart, only child 
| of Charles, earl of Lennox, younger brother of Lord 
Darnley,—Lady Margaret Douglas, the mother of 
Darnley and his brother, having been the daughter of 
Archibald, sixth earl of Angus by Margaret, queen 
dowager of James IV. James VI. (1. of England) 
| was thus nearest heir of the junior English branch by 
|a double descent, Arabella Stuart being next heir by 
asingle descent. On account of the descent from 
Henry VIL, the jealousy of Elizabeth had already 
caused her to imprison Arabella’s mother (Blizabeth, 
daughter of Sir William Cavendish) on learning that 
she had presumed to marry Lennox. ‘The daughter's 
marriage she was determined by every possible means 
to prevent. She objected when King James proposed 
to marry her to Lord Esme Stuart, whom he had 
created duke of Lennox, but when the appalling 
news reached her that Arabella had actually found 
a lover in William Seymour, grandson of Catherine 
Grey, heiress of the Suffolk branch, she was so deeply 
alarmed and indignant that she immediately ordered 
her imprisonment. ‘This happened immediately be- 
fore Elizabeth ’s death, after which she obtained her 
release. Soon after the accession of James a conspir- 
acy, of which she was altogether ignorant, was entered 
into to advance her to the throne, but this caused no 
alteration in her treatment by James, who allowed 
her a maintenance of £800 (3s888) a year. In Feb- 
ruary, 1610, it was discovered that she was engaged to 
Seymour, and although she then promised never to 
marry him without the king's consent, the marriage 
took place secretly in July following. In consequence of 
this her husband was sent to the Tower, and she was 
laced in private confinement. Though separated, 
err succeeded in escaping simultaneously, on 3d June, 
1611; but, less fortunate than her husband, who got 
safe to the Continent, she was captured at the Straits 
of Dover, and shut up in the Tower. Her hopeless 
captivity deprived her of her reason before her sor- 
rows were ended by death, 27th September, 1615. 

By the usurpation of Cromwell the Stuarts were ex- 
cluded from the throne from the defeat of Charles I. at 
Naseby in 1645 until the restoration of his son Charles 
IL. in 1661. Carlyle refers to the opinion of genealo- 
gists that Cromwell ‘‘ was indubitably either the ninth 
or the tenth or some other fractional part of half a 
cousin of Charles Stuart,’’ but this has been com- 
pletely exploded by Walter Rye in the Genealogist 
(‘The Steward Genealogy and Cromwell’s Royal 
Descent,’ new ser., vol. ii. pp. 34-42). On the death 
of Charles II. without issue in 1685, his brother James, 
duke of York, ascended the throne as James II., but 
he so alienated the sympathies of the nation by his 
unconstitutional efforts to further the Catholie religion 
that an invitation was sent to the prince of Orange 
to come ‘‘to the rescue of the laws and religion of 
England.”’ Next to the son of James IL, still an in- 
fant under his father’s control, Mary, princess of 
Orange, eldest daughter of James II., had the strong- 
est claim to the crown; but neither were the claims 
of the prince, even apart from his marriage, very re- 
mote, since he was the son of Mary, eldest daughter 
of Charles I. The marriage had _stren the 
claims of both, and they were proclaimed joint sover- 
eigns of England on 12th February, 1689, Scotland 
following the example of England on the 11th Apri 
They had no issue, and the Act of Settl ssed 
in 1701, excluding Catholies from the throne, secur 
the succession to Anne, second daughter of James IT., 
and on her death without issue to the F 
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House of Hanover, descended from the princess Eliza- 
beth, daughter of James I., wife of Frederick, count 

alatine of the Rhine. Onthe death of Anne in 1714, 

eorge, elector of Hanover, eldest son of Sophia, elec- 
tress of Hanover (only surviving child of the princess 
Elizabeth), and Ernest, youngest son of George, duke 
of Brunswick, consequently became sovereign of Great 
Britain and Ireland, and, notwithstanding somewhat 
formidable attempts in behalf of the elder Stuart line 


in 1715 and 1745, the Hanoverian succession has re- | 


mained uninterrupted, and has ultimately won uni- 
versal assent. The female line of James IL. ended 
with the death of his daughter, Queen Anne. James, 
called James III. by the Jacobites and the Old Pre- 
tender by the Hanoverians, had two sons,—Charles 


tdw 4 rete : : ? ; : 
Edward, the Young Pretender, who died without | is doubtless owing to his use of pure colors and to his 


legitimate issue in 1780, and Henry, titular duke of | 


York, commonly called Cardinal York, at whose death 
in 1807 the male line of James II. came to an end. 


He was also the last lineal male representative of any | 


of the crowned heads of the race, so far as either Eng- 
land or Scotland was concerned, and excepting of 
course the Hanoverian line. In the female Stuart 
line there are, however, still nearer heirs to the throne 
than those of the Hanoverian line, viz., the descend- 
ants of Henrietta, duchess of Orleans, daughter of 
Charles L., represented now only in Maria Theresa, 
married to Prince Louis Leopold of Bavaria, and their 
hine children. ‘The male representation of the family, 
being extinct in the royal lines, is claimed by the earls 
of Galloway and also by the Stewarts of Castlemilk, 
but the claims of both are more than doubtful. 


See Sir George Mackenzie’s Defence of the Royal Line of 
Scotland, 1685, and Antiquity of the Royal Line of Scotland, 
1636; Crawfurd’s Genealogical History of the Royal and Illus- 
trious Family of the Stuarts,1710; Duncan Stewart’s Gene- 

i Account of the Surname of Stewart, 1739; Andrew 
Stuart’s Genealogical History of the Stuarts, 1798; Stothert’s 
House of Stuart, privately printed, 1855; An Abstract of the 
Evidence to prove that Sir William Stewart of Jedworth, the Pa- 
ternal Ancestor of the Present Earl of Galloway, was the Second 
Son of Sir Alexander Stewart of Darnley, 1801; Townsend’s 
Descendants of the Stwarts, 1858; Bailey, The Succession to the 
English Crown, 1879. (1. F. H.) 

STUART, Gripert (1755-1828), a distinguished 
American portrait-painter, was born in Narragansett, 
Rhode Island, U. 8., December 3, 1755. His father, 
a native of Perth, Scotland, and the son of a Presby- 
terian minister, had set up a snuff-mill in Narragan- 
sett, in company with another Scotsman, Dr. Thomas 
Moffatt, and was known as the “‘ snuff-grinder.’”’ The 
father removed early to Newport, where his son had 
the advantage of good instruction. He began to draw 
early, but none of his sketches have been preserved. 
His first known pictures are of two Spanish dogs, and 
two portraits, the latter painted when he was thirteen 

ears old, and now in the Redwood Library, Newport. 
Tn 1770-71 he received some instruction from a Scot- 
tish artist named Cosmo Alexander, who took him to 
Scotland with him; but, this patron dying soon after 


his arrival, Stuart, after struggling for a while at the | 


university of Glasgow, had to work his way home in a 
collier. In the spring of 1775 he sailed again for Eng- 
land, and became the pupil and assistant of Benjamin 
West, with whom he painted until 1785, when he set 
up a studio of his own. 
this period is a full-length portrait of W. Grant of 
Congalton skating im St. James’s Park, now at Moor 
Stroud, in the possession of Lord Charles 
Pelham Clinton. Two fine half-lengths by Stuart are 
in the National Gallery—his preceptor Benjamin West 
and the engraver Woolett. Stuart married in London 
and remained there, with the exception of a short visit 
to Dublin in 1788, until 1792, when he returned to 
America. Early in 1795 Stuart painted his first head 
of Washington. This portrait exhibits the right side 
of the face, and, although the least familiar, is un- 

edly the truest of the three portraits of Washing- 
his hand. The second was a full-length for 


a 


One of his best pictures of | 


;more than two hundred times. 
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the marquis of Lansdowne, and the third a vignette 
head now belonging to the Athenzeum in Boston, U.S. 
These last two show the left side of the face, and, al- 
though they are the readily recognized ‘‘ Stuart’s 
Washington,’’ are unsatisfactory.as portraits and in- 
ferior as works of art. There are sixty-one replicas of 
these three pictures, and they have been engraved 
In the catalogue of 
Stuart’s works are recorded seven hundred and fifty- 
four portraits. Stuart remained in Philadelphia, where 
he painted many of the prominent men of the country, 
until 1803, when he removed to Washington; two 
years later he went to Boston, where he died July 27, 
1828. 


Stuart’s pictures have been little injured by time, which 


manner of employing them. His practice was to lay all 
the tints in their places separately and distinctly alongside 
of each other before any blending was used, and then they 
were united by means of a large soft brush and without 
corrupting their freshness. It is this method that gives 
the firmness and solidity to his flesh work. A marked 


| feature of Stuart’s work is the total absence of all lines, his 


work being painted in with the brush from the beginning. 
It is this process that gives to his modelling its strength 
and rotundity. Stuart was pre-eminent as a colorist, and 
his place, judged by the highest canons in art, is unques- 
tionably among the few recognized masters of portraiture. 


STUART, Joun M’Dovatt (1818-1866), a South- 
Australian explorer, was born in England in 1818 and 
arrived in the’ colony about 1839. He accompanied 
Captain Sturt’s 1844-45 expedition as draughtsman, 
and between 1858 and 1862 he made six expeditions 
into the interior, the last of which brought him on 
July 24 to the shores of the Indian Ocean at’ Port 
Darwin, the first to have crossed the island continent 
from south to north. It was this transcontinental ex- 

edition which led to the territorial rights, and, in 
Rak anne of geographical position, the name of South 
Australia being extended over so much of central and 
north Australia. Stuart was rewarded with £3000 
[$14,580] and a grant of 1000 square miles of grazing 
country in the interior rent free for seven years. His 
name is perpetuated by Central Mount Stuart. He 
died in England. June 5, 1866. 

STUHLWEISSEN BURG (Hung. Székes- Fehérvar; 
Lat. Alba Regia), the capital of the county of Fehér, 
and in former times also of Hungary, is situated in 
47° 11’ N. lat. and 18° 25’ E. long., in a fertile plain. 
It is the see of one of the oldest bishoprics in the 
country, and has a number of religious charities, con- 
vents, and nunneries, a seminary, a gymnasium, and 
areal school. It was the coronation and burial place 
of the Hungarian kings from the 10th to the 16th cen- 
tury, but has sunk into comparative insignificance. A 
few years ago some very remarkable excavations were 
made here. The town is now chiefly agricultural ; its 
fairs, especially for horses, are famous. The popula- 
tion (1885) numbers 27,000. 

STURGEON. Sturgeons (Acipenser) are a small 
group of fishes, of which some twenty different species 
are known, from European, Asiatic, and North Ameri- 
canrivers. The distinguishing characters of this group, 
as well as its position in the system, have been suffi-- 
ciently indicated in the article lonrHyoLoay (vol. xii. 

. 725). They pass a great part of the year in the sea, 
eat periodically ascend large rivers, some in spring to 
deposit their spawn, others later in the season for some 
purpose unknown; only a few of the species are ex- 
clusively confined to fresh water. None occur in the 
tropics or in the southern hemisphere. 

Sturgeons are found in the greatest abundance in 
the rivers of southern Russia, more than ten thousand 
fish being sometimes caught at a single fishing-station 
in the fortnight during which the up-stream migration 
lasts. They occur in less abundance in the fresh waters 
of North America, where their capture is not confined 
to the rivers, the majority being canght in shallow 
portions of the shores of the great lakes. In Russia 
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the fisheries are of immense value; yet but little is 


known of the sturgeon’s habits, life, and early stages | 


of development or growth. Early in summer the fish 
migrate into the rivers or towards the shores of fresh- 
water lakes in large shoals for breeding purposes. ‘The 
ova are very small, and so numerous that one female 
has been calculated to produce about three millions in 
one season. The ova of some species have been ob- 
served to hatch within a very few days after exclusion. 
Probably the growth of the young is very rapid, but 
we have no knowledge as to the length of time for 
which the fry remain in fresh water before their first 
migration to the sea. After they have attained 
maturity their growth appears to be much slower, al- 
though continuing for many years. Frederick the 
Great attempted to introduce the sterlet into Prussia, 
and placed a number of this fish in the Gérland Lake 
in Pomerania about 1780; some of these were found 
to be still alive in 1866, and therefore had reached an 
age of nearly ninety years. Prof. Von Baer also states, 
as the result of direct observations made in Russia, 
that the hausen (Acipenser huso) attains to an age of 
from 200 to 300 years. Sturgeons ranging from 8 to 
11 feet in length are by no means scarce, and some 
species grow to a much larger size. 

Sturgeons are ground-feeders. With their project- 
ing wedge-shaped snout they stir up the soft-bottom, 
and by means of their sensitive barbels detect shells, 
crustaceans, and small fishes, on which they feed. 
Destitute of teeth, they are unable to seize larger 

rey. 

7 Tn countries like England, where few sturgeons are 
caught, the fish is consumed fresh, the flesh being 
firmer than that of ordinary fishes, well-flavored, 
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belong to this species; it crosses the Atlantic and is not 
rare on the coasts of North America. It reaches a large 
| size (a length of 12 feet), but is always caught singly or in 
pairs, so that it cannot be regarded as a fish of commercial 
importance. The form of its snout varies with age (as in 
the other species), being much more blunt and abbreviated 
in old than in young examples. There are 11-13 bony 
shields along the back and 29-31 along the side of the 
body. 

(2) Acipenser giildenstddtii is one of the most valuable species 
of the rivers of Russia, where it is known under the name 
“Ossétr’; it is said to inhabit the Siberian rivers also, and 
to range eastwards as far as Lake Baikal. It attains to the 
same large size asthe common sturgeon, and is so abundant 
in the rivers of the Black and Caspian Seas that more than 
one-fourth of the caviare and isinglass manufactured in 
Russia is derived from this species. 

(3) Acipenser stellatus, the “‘Seuruga” of the Russians, 
occurs likewise in great abundance in the rivers of the 
Black Sea and of the Sea of Azoff. It has a remarkably 
long and pointed snout, like the sterlet, but simple barbels 
without fringes. Though growing only to about half the 
size of the preceding species, it is of no less value, its flesh 
being more highly esteemed, and its caviare and isinglass 
| fetching a higher price. In 1850 it was reported that more 
| than a million of this sturgeon are caught annually. 

(4) The sturgeon of the great lakes of North America, 
Acipenser rubicundus, with which, in the opinion of Ameri- 
can ichthyologists, the sea-going sturgeon of the rivers of 
eastern North America, Acipenser macwosus, is identical, has 
of late years been made the object of a large and profitable 
industry at various places on Lakes Michigan and Erie; the 
flesh is smoked after being cut into strips and after aslight 
pickling in brine; the thin portions and offal are boiled 
down for oil; nearly all the caviare is shipped to Europe. 
One firm alone uses from ten to eighteen thousand sturgeons 
a year, averaging fifty pounds each. The sturgeons of the 
lakes are unable to migrate to the sea, whilst those below 
|the Falls of Niagara are great wanderers; and it is quite 
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though somewhat oily. The sturgeon is included as a 
royal fish in an Act of King Edward II., which as- 
signs to the sovereign all wrecks and whales, although 
it probably but rarely graces the royal table of the 
present period, or even that of the lord mayor of Lon- 
don, who ¢an claim all sturgeons caught in the Thames 
above London Bridge. Where sturgeons are regularly 
caught in large quantities, as on the rivers of southern 
Russia and on the great lakes of North America, their 
flesh is dried, smoked, or salted. The ovaries, which 
are of large size, are prepared for caviare ; for this pur- 
pose they are beaten with switches, and then pressed 
through sieves, leaving the membranous and fibrous 
tissues in the sieve, whilst the eggs are collected in a 
tub. The quantity of salt added to them before they 
are finally packed varies with the season, scarcely any 
being used at the beginning of winter. Finally one of 
the best sorts of isinglass is manufactured from the air- 
bladder. After it has been carefully removed from 
the body, it is washed in hot water, and eut open in its 
whole length, to separate the inner membrane, which 
= _a soft consistency, and contains 70 per cent. of 
utin. 

: The twenty species of sturgeons (Aczpenser) are 
nearly equally divided between the Old and New 
Worlds. ‘The more important are the following: 


(1) The Common Sturgeon of Europe (Acipenser sturio) 
oecurs on all the coasts of Europe, but is absent in the 
Black Sea. Almost all the British specimens of sturgeon 


possible that a specimen of this species said to have been. 
obtained from the Firth of Tay was really captured on the 
coast of Scotland. : 

(5) Acipenser huso, the “Hausen” of Germany, is recog- 
nized by the absence of osseous scutes on the snout and by 
its flattened, tape-like barbels. It is one of the largest spe- 
cies, reaching the enormous length of 24 feet and a weight. 
of 2000 pounds. It inhabits the Caspian and Black Seas. 
and the Sea of Azoff, whence in former years large shoals 
of the fish entered the large rivers of Russia and the Dan-- 
ube. But its numbers have been much thinned, and speci- 
mens of 1200 pounds in weight have now become scarce. 
Its flesh, caviare, and air-bladder are of less value than 
those of the smaller kinds. 

(6) The Sterlet (Acipenser ruthenus) is one of the smaller- 
species, which likewise inhabits both the Black and Cas- 
pian Seas, and ascends rivers to a greater distance from the 
sea than any of the other sturgeons ; thus, for instance, it- 
is not uncommon in the Danube at Vienna, but specimens: 
have been caught as high up as Ratisbon and Ulm, It is. 
more abundant in the rivers of Russia, where it is held in 
high esteem on account of its excellent flesh, contributing 


also to the best kinds of caviare and isinglass. As early as 

last century attempts were made to introduce this valuable. 

sterlet is distinguished from the other European gee by 

its long and narrow snout and fringed barbels. It rarely 

ap] 

Sturgeons with the snout prolonged in an extra ary 

manner, so as to form a long spade-like or conical 

and the great rivers of China and Central Asia. 

them have been made objects of trade, but spe 


fish into Prussia and Sweden, but without success. The 
exceeds a length of three feet. 

(Spatularia, Polyodon, Psephurus), occur in the | 

is attached to them from a geographical as el 
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tological point of view, the two genera last named being rep- | vine-clad and wooded hills, and stands at a height of 


resented as far back as the Lias by an allied fossil genus, 
Chondrosteus, and all attordinga striking proof of the close 
affinity of the North-American and North-Asiatic faunas of 
the recent period. 


STURM, Jacques CHARLES FRANQOIS (1803-1855), 
the discoverer of the algebraic theorem which bears his 
name, was born in Geneva in 1803. 
to the son of Madame de Stael, he subsequently re- 
solved, in conjunction with his school-fellow Colladon, 
to try his fortune in the French metropolis. Sturm 
soon made the acquaintance of the foremost mathema- 
ticians in the capital, and obtained employment on the 
Bulletin Universel. On the discovery of his important 
theorem regarding the determination of the number 
of real roots of a numerical equation which are included 
between given limits, on 23d May, 1829, he rapidly 
rose to fortune and public honors. He was chosen a 
member of the French Academy in 1836, became 
“‘repetiteur ’’ in 1838, and in 1840 professor in the 
Polytechnic School, and finally succeeded Poisson in 
the chair of mechanics in the Faculty of Science at 
Paris. He presented numerous memoirs to the Acad- 
emy, of which his admirers have said, with some par- 
donable exaggeration, that an impartial posterity will 
place them by the side of the finest memoirs of La- 
mnee Sturm died at Paris on the 18th December, 

855. 
STURT, Cuarues (d. 1869), adistinguished South- 
Australian explorer, was born in England, and at an 
early age entered the army, in which he reached the 
rank of captain. Having landed in Australia with his 
regiment (the 39th), he became interested in the geo- 
graphical problems which at that time were exciting 
eneral attention. A first expedition (1828) led to the 

iseovery of the Darling river; and a second, from 
which the explorer returned almost blind, made known 
the existence of Lake Alexandrina. For some time 
Captain Sturt was surveyor-general of South Australia, 
and he afterwards filled the post of colonial secretary. 
The first session of the South-Australian legislature 
(1851) voted him a pension of £600 [$2916]. From 
his third journey (1844-45), in which terrible hard- 
ships had to be endured, he returned quite blind, 
and he never altogether recovered his sight. 
He died at Cheltenham, England, June 16, 
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STUTTGART, the capital of Wiirtemburg, 
lies in the small valley of the Nesenbach, just 
above its confluence with the Neckar, near the 
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centre of the kingdom and about 115 miles west-by- ! t 
north of Munich. It is charmingly situated among | waldsen’s works, and a cabinet of engravings. The 


Originally tutor | 


1. Palace. 

2. Old Palace. 

8. Prinzessen Palais. 
4. Collegiate Church. 


nearly 900 feet above the sea. ‘The town is intersected 
from southwest to northeast by the long and handsome 
Kénigs-Strasse, dividing it into an upper and lower half. 
In all its main features it is essentially a modern town, 
and few of its principal buildings are older than the 
present century. Many of its modern edifices are, how- 
ever, of considerable architectural importance, and the 
recent revival of the Renaissance style is perhaps no- 
where better illustrated than at Stuttgart. The lower 
or south-eastern half contains both the small group of 
streets belonging to old Stuttgart and also the most im- 
portant part of the new town. A large proportion of 
the most prominent buildings are clustered round the 
spacious Schloss-Platz, on or near which are the fol- 
lowing edifices : the new palace, an imposing structure 
of the 18th century, finished in 1806 ; the old palace, 
a building of the 16th century, with a picturesque ar- 
caded court; the Kénigsbau, a huge modern build- 
ing, with a fine colonnade, containing ball and concert 
rooms, shops, ete.; the so-called Akademie, formerly 
(1775-94) the seat of the Carls-Schule, where Schil- 
ler received part of his education, and now oceupied 
by the king’s private library and by guard-rooms ; the 
new courts of justice ; the palaces of the crown prince 
and of Prince William ; the Stiftskirche, or collegiate 
church, a fine specimen of 15th century Gothic; the 
extensive royal stables; the new post-office; the the- 
atre, and the central railway station, one of the hand- 
somest structures of the kind in Germany. In the 
centre of the Schloss-Platz is the lofty jubilee column 
erected in memory of King William i in the court- 
yard of the old palace is a bronze equestrian statue of 
Count Réechard with the Beard, and adjacent is a fine 
statue, designed by Thorwaldsen, of Schiller, who was 
a native of Wiirtemberg. Among the other principal 
buildings are the polytechnic and Disbibacathbastich ley 
the Late Gothie Leonhardskirche and Spitalkirche, 
the fine modern Gothie church of St. John, the new 
Roman Catholic church, the neat little En lish church, 
the synagogue, and several handsome villas and man- 
sions, chiefly in the resuscitated Renaissance style. 
The art collections of Stuttgart are numerous and 
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Plan of Stuttgart. 


8. Hospital Church. 
9, Orphanage. 
10. Museum of Art. 


5. Town-house. 

6. Theatre. 

7, Crown-Prince’s 
Palace. 


valuable. The museum of art comprises a picture 
gallery, an almost unique collection of casts o Thor- 
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royal library contains about 350,000 printed volumes,! 
including what is said to be the largest collection of 
Bibles in the world, and also 4000 MSS., many of 
great rarity. To these may be added the industrial 
museum, the cabinet of coins, the museum of natural 
history, the fine collection of majolica in the new pal- 
ace, and the museum of antiquities. The city also 
contains numerous excellent educational establish- 
ments, though the state university is not here but at 
Tiibingen, and its conservatorium of music has long 
been renowned. Stuttgart is the centre of the pub- 
lishing trade of South Germany, and has a busy 
industry in everything connected with the production 
of books. In various other industrial departments it 
also takes a high place, its manufactures including 
machinery, textile fabrics, pianos, and other musical 
instruments, -artists’ colors, chemicals, sugar, and 
‘chocolate. Its trade is considerable. The population 
of Stuttgart in 1885 was 125,510, showing an increase 
of 7 per cent. since 1880. Four-fifths of these are 
Protestants. The town proper contains about 110,000 
inhabitants, while the above total is made up by add- 
ing the populations of the suburban villages of Berg, 
Gablenberg, and Heslach. Stuttgart is the head- 
quarters of the 13th corps of the German army, and con- 
tains a comparatively large garrison, for which accom- 
modation is provided in three extensive barracks 
within the town and on the outskirts. 

To the northeast of the new palace lies the beautiful 
palace park, embellished with statuary and artificial 
sheets of water, and extending nearly all the way to 
Cannstatt, a distance of over two miles. Cannstatt, a 
town with (1880) 16,205 inhabitants, is not officially 
incorporated with Stuttgart, but may be looked on as 
practically forming part of it. Its beautiful situation 
on the Neckar, its tepid saline and chalybeate springs, 
and its educational advantages attract numerous Vis- 
itors. In the environs of Stuttgart and Cannstatt lie 
Rosenstein, the Solitude, Hohenheim, the Wilhelma, 
and other royal chateaus. 


Stuttgart seems to have originated in a stud (“Stuten 
Garten”) of the early counts of Wirtemberg, and the first 
mention of it occurs in a document of 1229. Its importance 
is nd comparatively modern growth, and in early Wiirtem- 
berg history we find it overshadowed by Cannstatt, the cen- 
tral situation of which, on the Neckar, seemed to mark it 
out as the natural capital of the country. After the destruc- 
tion of the castle of Wiirtemberg Count Eberhard, however, 
transferred his residence to Stuttgart (1320), and in 1482 
it became the recognized capital of all the Wirtemberg 
territories. Even as capital its growth was slow, and it 
enjoys little prominence in history. At the beginning of 
the present century it did not contain 20,000 inhabitants, 
and its real advance begins with the reign of King William 
I. (1816-1564), who exerted himself in every way to im- 
prove and beautify his capital. In 1849 Stuttgart was the 
place of meeting of the so-called “Rump Parliament” 
(Rumpfparlament). Among its eminent natives are Hegel 
(b. 1770), the philosopher, and Hauff (b. 1802), the poet and 
story-teller. 


STYRAX. See Srorax. 

STYRIA (Germ. Steiermark or Steyermark), a 
duchy and crownland in the Cis-Leithan part of the 
Austrian empire, is bounded on the north by Upper 
and Lower Austria, on the E. by Hungary, on the S. 
by Croatia and Carniola, and on the W. by Carinthia 
and Salzburg. Its area is 8630 square miles. Almost 
the entire district is mountainous, being occupied by 
various chains and ramifications of the eastern Alps; 
and though Northern (or Upper) and Southern (or 
Lower) Styria are distingtishod. the latter is low only 
in a relative sense. ‘The North Limestone Alps touch 
Styria to the north of the Enns, beginning with the 
huge Dachstein (9830 feet), which rises on the north- 
west border of the duchy. To the south of the Enns 


the central chain of the Alps traverses Styria from 


southwest to northeast in two huge ranges, separated 


1 [For statistics of this library see vol. xiv. p. 549.—Am. Ep.] 
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by the valleys of the Mur and the Miirz, and econ- 
veniently grouped under the name of Styrian Alps. 
The more northerly of these two branches, forming a 
| prolongation of the Tauern ridge, is the loftier, and 
culminates in the Hochgolling (9392 feet), the highest 
summit in Styria. The lower branch to the south is 
broken by the valley of the Mur, which turns abruptl 
‘to the right at its confluence with the Miirz, and still 
farther to the northeast is crossed by the Semmering 
Pass. To the south of the Drave the duchy is tra- 
versed by the Karawanken Mountains (highest peak, 
the Stou, 7346 feet), forming a continuation of the 
Carnic Alps. The mountains decrease in height from 
west to east, and the southeast part of Styria may be 
described as hilly rather than mountainous. There is . 
nowhere level ground enough to form a plain in the 
proper acceptation of the term, but some of the valleys 
contain a good deal of fertile land. The rivers of 
Styria all drain into the Danube; the Save and the 
Traun are the most important of those not already 
mentioned. There are numerous small mountain lakes. 
The climate, of course, varies with the configuration 
of the surface, and there is a mean annual difference 
of about 7° Fahr. between the temperature of the 
northwest and the southeast. 


In spite of the irregular nature of the surface, but little 
of the soil can be called unproductive. About 21.40 per 
cent. is under tillage, 12.75 in meadow, and 16.75 in pasture, 
while nearly a half of the total area is covered with fine 
forests. The chief crops are oats, maize, rye, wheat, buck- 
wheat, potatoes, and flax. Wine is produced in the valleys 
of Lower Styria, where large quantities of chestnuts are 
also grown. Inthe mountains dairy-farming is successfully 
carried on in the Alpine fashion, and good horses are reared 
in the valley of the Enns. Sheep are comparatively few, 
but there are large numbers of goats and swine, while 
poultry-rearing and bee-keeping are very general in the 
Slavonic districts to the south. Some fairly successful 
attempts have also been made to breed silkworms. Trout 
and other fish are abundant in the rivers and mountain 
lakes, and chamois are hunted among the higher Alps. 

The great wealth of Styria, however, lies underground. 
Its extensive and important iron mines yield nearly one- 
third of the iron ore raised in the Austrian empire, and its 
other mineral resources include brown coal, pit-coal, copper, 
zine, lead, graphite, a little gold and silver, nickel, alum, 
cobalt, salt, dyer’s earth, potter’s clay, marble, and good 
mill and building stones. The best known of its numerous 
mineral springs are the -thermal springs of Tiffer, the 
alkaline springs of Rohitsch, and the brine springs of 
Aussee. 

The chief industry of Styria is determined by its mineral 
richness, and iron-foundries, machine-shops, and manufac- 
tures of various kinds of iron and steel goods are very 
numerous. A special branch is the making of seythes and 
sickles, which are sent out of the country in large quanti- 
ties. Among its other industrial products are glass, paper, 
cement, oil and perfumery, shoes, cotton goods, chemicals, 
and gunpowder. Linen-weaving is prosecuted as a house- 
hold industry. An active trade is carried on in the above- 
named manufactures, and in brown coal, cattle, wine, and 
fruit. In addition to three navigable rivers (Drave, Save, 
Mur), the traffic of the duchy is facilitated by 600 miles of 
railway. 

The population of Styria in 1880 was 1,213,597, equivalent 
to 140 per square mile, a proportion which, while not high 
in itself, is considerably above the rate in the other moun- 
tainous regions of the empire. Nearly the whole of these 
profess the Roman Catholic faith, the Protestants number- 
ing only 8000 and the Jews about 1000. Two-thirds of the 
inhabitants are German; the remainder, chiefly found in 
the south parts of the duchy, in the valleys of the Drave 
and Save, are Slavs (Slovenes). About 65 per cent. are sup- 
ported by agricultural pursuits, including forestry. The 
education of the crownland centres in the university of 
Gratz, which is attended by about 1200 students. The cap- 
ital and seat of the administration is Gratz (100,000 inhab- 
itants), which is also the headquarters of the third corps 
of the Austrian army; the only other town of any size is 
Marburg (17,600). The provincial estates consist of 63 
members, including the two Roman Catholic bish: the 


rector of the university, 12 representatives of the and- 
owners, 23 of the peasants, 19 of the towns, and 6 of the 
chambers of commerce. Styria sends 23 members 
imperial parliament. ter 

In the Roman period Styria, which even thus ¢ was 
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famed for its iron and steel, was inhabited by the Celtic 
Taurisci, and divided geographically between Noricum and 
Pannonia. Subsequently it was successively occupied or 
traversed by Visigoths, Huns, Ostrogoths, Langobardi, 
Franks, and Avars. Towards the end of the 6th century 
the last named began to give way to the Slavs ( Vinds), who 
ultimately made themselves masters of the entire district. 
Styria was included in the conquests of Charlemagne, and 
was henceforth comprised in the German marks erected 
against the Avar and the Slay. ‘At first the identity of 
Styria is lost in the great duchy of Carinthia, corresponding 
more or less closely to the Upper Carinthian mark. This 
duchy, however, afterwards fell to pieces, and a distinct 
mark of Styria was recognized, taking its name from the 
margrave Ottocar of Steier (1056). A century or so later it 
was created a duchy. 
by inheritance to the house of Austria, and from that time 
it shared the fortunes of Upper and Lower Austria, passing 
like them to the Hapsburgs in 1282. The Protestant Refor- 
mation met an early and general welcome in Styria, but the 
dukes took the most stringent measures to stamp it out, 
offering their subjects recantation or expatriation as the 
only alternatives. At least 30,000 Protestants preferred 


exile, and it was not till about 100 years ago that religious | 


liberty was recognized. The modern history of Styria has 
been similar to that of the other Austrian crownlands, and 
calls for no special remark. 


STYX, a river which the Greeks fabled to flow in | 


the world of the dead. Homer speaks of it as a river 
of Hades by which the gods swore their most. solemn 
oaths, and he couples it with the Cocytus and the 
Pyriphlegethon, the river of wailing and the river of 
burning fire. 
of Ocean, and that, when Zeus summoned the gods to 
Olympus to help him to fight the Titans, Styx was the 
first to come an 
reward Zeus ordained that the most solemn oath of 
the gods should be by her and that her children (Emu- 
lation, Victory, Power, and Force) should always live 
with him. In another passage he says that Styx 
(whom, somewhat contradictorily, he describes as 
abhorred by the immortal gods) dwells far off from the 
gods in a beautiful house overarched with rocks and 
supported by tall silver pillars, which may be meant as 
adescription of a stalactitie cave. Again Hesiod tells 
us that if any god, after pouring a libation of the 
water of Styx, forswore himself, he had to lie in a 
trance for a year without speaking or breathing, and 
that for nine years afterwards he was excluded from 
the society of the gods. In historical times the Styx 
was identified with a lofty waterfall near Nonacris in 
Areadia. Pausanias describes the cliff over which the 
water falls as the highest he had ever seen, and indeed 
the fall is the highest in Greece. The scenery is wild 
and desolate. The water descends in two slender cas- 
cades, which, after winding among the rocks, unite 
and fall into the river Akrata (the ancient Crathis). 
The ancients regarded the water as poisonous, and 
thought that it possessed the power of breaking or 
dissolving vessels of every material, with the exception 
of the hoof of a horse or ass, or (according to others) 
of horn. The Arcadians used to swear by it on im- 
portant occasions. The people in the neighborhood 
still hold that the water is unwholesome, and that no 
vessel will hold it. They call it the Black Water or 
the Terrible Water. 


Considering the prominence given by the ancients to an 
oath by the water of Styx, and comparing the effect sup- 
posed to follow from breaking that oath with the destructive 
power supposed to be possessed by the water, we are tempted 
to conjecture that drinking the water was originally a nec- 
essary part of the oath,—that in fact in the stories of the 


‘Styx we have traditions of an ancient poison ordeal such as | 


is commonly employed amongst barbarous peoples as a 
means of eliciting the truth (see ORDEAL). 
See Leake, Travels in the Morea, iii. p. 156 sq. ; M. G, Clarke, Pel- 
arias p. 302 sg.; Curtius, Peloponnesos, i. p, 195 sg.; Words- 
orth, Greece, p. 384. 


~ SUAKIN, or Suwakr™, more correctly SAWAKIN, 
the chief port of the Soudan on the Red Sea and the 
rting-place of caravans for Kassala and Berber, 
ies a small island, placed in a deep bay in 19° 5” 


In 1192 the duchy of Styria came | 


Hesiod says that Styx was a daughter | 


her children with her; hence as a. 
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|N. lat. The custom-house and Egyptian Government 
| offices present a good frontage to the sea, and the prin- 
cipal houses are stately white structures, three stories 
high, not unlike those of Jiddah. With these, how- 
ever, are intermingled shapeless huts, each with its 
‘courtyard walled in with mats. ‘There are also the 
usual Greek drinking-shops, with their dirty loungers 
in coats and fez-caps, and a short street of coffee-houses 
'andshops. The mosques are not remarkable. Passing 
\through the bazaar and turning to the right past the 
|tomb of Sheikh ’Ali, one comes to an open space at 
the head of the recent causeway which unites the isl- 
and to the mainland town of Al-Kaff (Al-Keif). The 
main street of Al-Kaff is (or was before the recent 
war) the busy centre of life and movement, while the 
side streets are occupied by smiths, forging lanceheads 
and knives ; leather workers, who drive a brisk trade 
in the amulets—passages of the Koran sewn up in 
leather cases—which the natives wear on their arms or 
round their necks ; and hairdressers, greasing and 
powdering with the dust of a red wood the bushy locks 
‘of the Hadendoa dandies. Beyond the town is a 
/suburb of straw huts with their simple furniture of a 
bedstead, a few dishes, and a rubbing stone for the 
millet which with milk forms the chief food of the na- 
tives. Here too are the booths of the silversmiths, 
who make bracelets, anklets, ear and nose rings, for 
the women. The Hadendoa, a tall stalwart race, pic- 
turesquely draped in huge wrappers, to which the 
women add a petticoat, are most numerous on the 
mainland. The population of the island is mixed, with 
a large infusion of Arab blood. The export trade of 
Suakin before the revolt of the Soudan yielded a cus- 
toms revenue of £60,000 [$291,600] a year, the chief 
articles besides the ivory, which was a Government 
monopoly, being gum, cotton, sesame, senna, and hides. 
The total yearly trade was estimated at a million ster- 


ling. 


The environs of Suakin,. though not so absolutely desert 
‘as the opposite Arabian coast, are less wooded than some 
points (e.g., Sheikh Barghdt) which lie as conveniently for 
the inland trade. The island is without waterand the har- 
bor indifferent; yet the settlement is ancient. Here as at 
Massowah traders were presumably attracted by the advan- 
tages of an island site which protected them from the nomads. 
The country inland from all this coast belonged in the 
Middle Ages to the Boja (Bejah), a rude pastoral race who 
appear to be identical with the Blemmyes of classical writers 
and of whom Hadendoa, Bishdrin, and Abdbdah are the 
modern representatives. The trading places seem to have 
been always in the hands of foreigners since Ptolemais 
Theron was established by Ptolemy Philadelphus for inter- 
course with the elephant hunters. After Islam many Arabs 
settled on the coast and mixed with the heathen Boja, whose 
rule of kinship and succession in the female line helped to 
give the children of mixed marriages a leading position 
(Makrizi, Khitat, i. 194 sq., translated in Burekhardt’s 
Travels in Nubia, App. iii.). Thus in 1330 Ibn Batata found 
a son of the emir of Mecea reigning in Suakin over the Boja, 
who were his mother’s kin. Makrizi says that the chief 
inhabitants were nominal Moslems and were called Hadarib. 
The emir of the Haddrib was still sovereign of the mainland 
at the time of Burckhardt’s visit (1814), though the island 
had an aga appointed by the Turkish pasha of Jiddah, The 
place was settled by the Turks under Selim the Great, but 
Turkish (or Egyptian) control over the mainland was not 
effective till the Egyptian conquest of theSoudan. Till the 
suppression of the slave trade, Suakin was an important 
slave port ; of late years slaves have been secretly run across 
the Red Sea from less frequented points on the coast. But 
legitimate commerce was rapidly growing before the revolt 
of the Soudan, and the port was visited by English, Egyptian, 
and Italian steamers. 


SUARDTI, BarroLomMeo, usually known as Bra- 
MANTINO from his master Bramante, was a distin- 
uished painter and architect of the Milanese school. 
e was specially famed for his knowledge of perspec- 
tive, and Lomazzo (Tratt. d. Pitt., iii. 1) praises him 
highly for the deceptive realism of his painting. The 
dates of his birth and death are unknown, but he was 
robably quite young when, about 1495, he visited 
Samed in company with his master Bramante ; there he 
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is said to have been employed as a painter by the pope, 
and he evidently spent much time in studying the re- 
mains of classical buildings in Rome. A number of 


measured drawings by his hand are still preserved in | 


the Brera library at Milan. Vasari mentions that he 
had seen a book of drawings by Bramantino of the 


early Lombardice churches of Northern Italy, such as | 


8. Ambrogio at Milan and 8. Pietro in Ciel d’Oro at 
Payvia,—a remarkable thing at a time when these noble 
structures were usually despised as being barbarous in 
style. 


paint the external fagades of houses and public build- 
ings, such as the mint at Milan. One, however, still 
exists over the doorway of 8. Sepolero, a highly fore- 
shortened figure of Christ, with the Madonna and 
Saints. He also painted some angels which still exist 
in the church of iy Kustorgio, also in Milan. In 1513 
he received eighty gold crowns [$89.55] for a Piet& and 
Saints painted in the sacristy for the Cistercian monks 
of Chiaravalle, near Milan. In 1525 he was appointed 
architect and painter to Francesco II. of Milan, and 
he was employed as military engineer to reconstruct 
the walls of the city, which was then threatened by 
the army of Charles V. The church of 8. Satiro in 
Milan is usually attributed to Bramantino, but it ap- 
som to have been mainly designed by Bramante. 
3ramantino died between 1530 and 1536. He left an 
able pupil called Agostino di Milano, who worked 
chiefly as an architect. 

SUAREZ, Francisco (1548-1617), Spanish theolo- 
gian and philosopher, was born at Granada on the 5th 
of January, 1548. After completing his studies at the 
university of Salamanca, he entered the Society of 
Jesus in 1564. The accounts of his early years repre- 
sent him as backward in his development, and it was 
not without difficulty that he obtained admission to the 
order. Under the direction of Father Rodriguez, how- 
ever, he threw off his mental slough and discovered 
powers of mind of the highest order. He is said to 
have habitually devoted seventeen hours a day to study, 
and wonders are reported of his prodigious memory. 
He was soon appointed to teach philosophy at Segovia, 
and he afterwards taught theology at Valladolid, at 
Aleala, at Salamanca, and at Rome successively. After 
taking his doctorate at Evora, he was named by Philip 
IL. principal professor of theology in the university of 
Coimbra. Suarez may be considered almost the last 
eminent representative of scholasticism, and his works 
in twenty-three folio volumes treat, after the scholastic 
method and with scholastic comprehensiveness, all the 
main subjects of medieval philosophy and theology. 
In philosophical doctrine he adhered to a moderate 
Thomism. On the question of universals he endeavored 

* to steer a middle course between the pantheistically in- 
clined realism of Duns Scotus and the extreme nomi- 
nalism of William of Occam. The only veritable and 
real unity in the world of existences is the individual ; 
to assert that the universal exists separately ex parte 
ret would be to reduce individuals to mere accidents of 
one indivisible form. Suarez maintains that, though 
the humanity of Socrates does not differ from that of 
Plato, yet they do not constitute realiter one and the 
same humanity ; there are as many ‘“‘ formal unities’”’ 
(in this case, humanities) as there are individuals, and 
these individuals do not constitute a factual, but only 

an essential or ideal unity (‘ita ut plura individua, 
que dicuntur esse ejusdem nature, non sint unum 
shame vera entitate que sit in rebus, sed solum fun- 

‘damentaliter vel per intellectum’’), The formal 
unity, however, is not an arbitrary creation of the 
mind, but exists ‘‘in natura rei ante omnem opera- 
tionem intellectus.’’ In theology, Suarez attached 
himself to the doctrine of Molina, the celebrated Jesuit 
professor of Evora. Molina tried to reconcile the doc- 
trine of predestination with the freedom of the human 
will by saying that the predestination is consequent 


upon God’s foreknowledge of the free determination | 5 


The greater part of Bramantino’s frescos are | 
now lost, partly because he was specially employed to | 
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lof man’s will, which is therefore in no way affected by 
the fact of such predestination. God gives to all men 
grace sufficient for their salvation, but some co-operate 
freely with this grace, while others resist it. Suarez 
endeavored to reconcile this view with the more ortho- 
dox doctrines of the efficacy of grace and special elee- 
tion, maintaining that, though all share in an absolutely 
sufficient grace, there is granted to the elect a grace 
which is so adapted to their peculiar dispositions and 
circumstances that they infallibly, though at the same 
time quite freely, yield themselves to its influence. 
This mediatizing system was known by the name of 
‘‘congruism.’’ Suarez is probably more important, 
however, as a philosophical jurist than as a theologian 
or metaphysician. In his extensive work Vractatus 
de Legibus ac Deo Legislatore (reprinted, London, 
1679) he is to some extent the precursor of Grotius 
and Pufendorf. Though his method is throughout 
scholastic, he covers the same ground, and Grotius 
speaks of him in terms of high respect. The funda- 
mental position of the work is that all legislative as 
well as all paternal power is derived from God, and 
that the authority of every law resolves itself into 
His. Suarez conclusively refutes the patriarchal 
theory- of government and the divine right of kings 
founded upon it,—doctrines popular at that time in 
England and to some extent on the Continent. Adam, 
he remarks, possessed only a domestic or patriarchal, 
not a political authority. Power by its very nature 
belongs to no one man but to a multitude of men; and 
the reason is obvious, since all men are born equal. It 
has been pointed out that this accords well with the 
Jesuit policy of depreciating the royal while exalting 
the papal prerogative. But Suarez is much more 
moderate on this point than a writer like Mariana, 
approximating to the modern view of the rights of 
ruler and ruled. In 1613, at the instigation of Po 
Paul V., Suarez wrote a treatise dedicated to the 
Christian princes of Europe, entitled Defensio Catho- 
lice. Fidei contra Anglicane Secte Errores. This was 
directed against the oath of allegiance which James I. 
exacted from his subjects. James caused it to be 
burned by the common hangman, and forbade its 
erusal under the severest penalties, complainin 
bitterly at the same time to Philip IIT. that he shoul 
harbor in his dominions a declared enemy of the throne 


and majesty of kings. In France extracts from the 
treatise were condemned to the flames by the parle- 
ment of Paris on similar grounds. Suarez died after 
a few days’ illness on 25th September, 1617, at Lisbon 
whither he had gone to be present at an ecclesiastica 
conference. 


The collected works of Suarez have been printed at Mainz 
and Lyons (1630) and at Venice (1740), also more recently 
at Besancon (1856-62) and in the collection of the Abbé 
Migne. His life has been written by Deschamps (Vita Fr. 
Suaresii, Perpignan, 1671). The chief modern authorities 
are K. Werner’s Franz Suarez u. die Scholastik der letzten Jahr- 
hunderte (Ratisbon, 1861) and the third volume of Stéckl’s 
Geschichte der Philosophie des Mittelalters. 


SUBIACO, a town of Italy, in the province of 
Rome, 25 miles east of Tivoli and 42 from the eapital, 
is picturesquely situated on the right bank of the 
Teverone. It has iron-works and paper-mills, and in 
1881 the population of the town was 6503 (commune, 
7017), having decreased from 7452 in 1868. 


Subiaco, the Sublaqueum of the Romans, was so called from 
its position under the artificial lakes constructed in con- 
nection with one of the villas of the emperor Nero. In all 
probability there was no town in ancient times, and the 
modern town of Subiaco appears to have grown up subse- 
quent to the establishment of the Benedictine monasteries 
in this neighborhood. Of these the most remarkable are 
Santa Scolastica,! which was built by the abbot Honoratus, 
and by the 11th century ranked as a regular principality ; 
and Sacro Speco, which has gathered its curious elu ; 
buildings round the cave in which St. Benedict b 
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found an asylum (see vol. iii. p. 481). The points of most 
interest in the town, which still bears on the whole a 
clearly medigval impress, are associated with Pope Pius 
VI. It was Pius who restored and extended the great 
castle, erected in 1068 by Abbot John V., and long used as 
a summer residence by the popes; and it was he who built 
the costly church of Sant’ Andrea. His visit to the town 
in 1789 is commemorated by a triumphal arch. The first 
book printed in Italy was the Subiaco Lactantius of 1465. 
SUBLEYRAS, Prerre (1699-1749), French 
painter, who passed nearly his whole life at Rome, 
was born at Uzés (Gard) in 1699. He left France for 
Italy in 1728, having carried off the great prize. He 
there painted for the canons of Asti Christ’s Visit to 
the House of Simon the Pharisee (Louvre, engraved 
by Subleyras himself), a large work, which made his 
reputation and procured his admission into the 
Academy of St. Luke. 


was executed in mosaic for St. Peter’s. Benedict 
XIV. and all the princes of Rome sat to him, and 
the pope himself commanded two great paintings— 
the Marriage of St. Catherine and the Eestasy of St. 
Jamilla—which he placed in his private apartment. 
For various religious corporations at Milan, Perugia, 
and other places, and for various great persons many 
important altar-pieces were also executed; but Sub- 
leyras shows greater individuality in his curious genre 
ictures, which he produced in considerable number 
Louvre). It is in his illustrations of La Fontaine 
and Boccaccio that his true relation to the modern era 
comes out; and his drawings from nature are often 
admirable for their grave sobriety of treatment (see 
one of a man draped in a heavy cloak in the British 
Museum). Exhausted by overwork, Subleyras tried 
a change to Naples, but returned to Rome at the end 
of a few months to die (28th May, 1749). His wife, 
the celebrated miniature painter, Maria Felice Tibaldi, 
was sister to the wife of Trémolliére. 
SUCCESSION DUTY is a sum paid to the state by 
a person benefited by the succession to certain kinds 
of property. Legacies were first taxed in 1780. It 
was not until 1853 that a tax was levied upon succes- 
sion to real property, or succession under any instru- 
ment other than a will by which property is enjoyed 
in succession to a deceased person. The duty is paid 
on succession to both real and personal property, in 
fact, in almost all cases which do not fall within the 
Legacy Duty Acts. The Succession Duty Act, 1853 
(16 and 17 Vict. ¢. 51), defines succession as ‘every 
past or future disposition of property by reason whereof 
any person has or shall become beneficially entitled to 
any property, or the income thereof, upon the death 
of any person dying after the time appointed for the 
commencement of this Act, either immediately or after 
any interval, either certainly or contingently, and either 
originally or by way of substitutive limitation, and 
every devolution by law of any beneficial interest in 
property, or the income -thereof, upon the death of 
any person dying after the time appointed for the 
commencement of this Act to any other person in 
possession or expectancy.’’ There are certain exemp- 
tions, the most important being successions of a hus- 
band or wife, successions where the whole value is 
under £100 [$486], individual successions under the 
value of £20 [$97.20], and legacies and shares of per- 
sonal estate chargeable under the Legacy Duty Acts. 
The duties levied vary from 1 to 10 per cent., accord- 
ing to the degree of consanguinity between the prede- 
cessor and the successor. Leasehold property and 
personalty directed to be converted into real estate are 
liable to succession and not to legacy duty. Special 
provision is made for the collection of the duty in the 
ease of joint tenants, in the case where the successor 
is also the predecessor, ar 
special nature. The duty is a first charge on property; 
but, if the property be parted with before the succes- 
sion duty be paid, the liability of the suecessor appears 


i t : Cardinal Valenti Gonzaga | 
next obtained for him the order for Saint Basil and | 
the Emperor Valens (small study in Louvre), which | 


and in other dispositions of a | 


649 


to be transferred to the alienee. A bona fide purchaser 
is protected by a receipt for duty, notwithstanding any 
‘suppression or misstatement in the account on the 
| footing of which the duty was assessed, or any insufh- 
ciency of such assessment. It is usual in requisitions 
on title before conveyance to demand for the protection 
of the purchaser the production of receipts for succes- 
sion duty. Recent legislation has made some amend- 
|ments in the law. By 48 Vict. c. 14, s. 11, succession 
duty, may be commuted in certain cases by the Com- 
Pasa ean of Inland Revenue. 44 Vict. ¢. 12, s. 36, 
relieves from payment of succession duty on personal 
estate not exceeding £300 |$1458] by payment of a 
sum of thirty shillings [$7.29] on the affidavit or 
inventory. Section 41 exempts from payment of the 
1 per cent. duty in respect of property for which 
stamp duty has been paid on the affidavit or inventory. 
Up to 1885 certain property vested in bodies corporate 
and unincorporate escaped liability to succession duty. 
48 and 49 Vict. e. 51, s. 11, now imposes on such 
bodies (with considerable exceptions) a duty at the 
rate of 5 per cent. on the annual value, income, or 
profits of the succession. All the Acts which have 
fee cited extend to the United Kingdom. 


In the United States succession duty is regulated by tit. 
xxxy. ch. 10 of the Revised Statutes. The duty varies from 
1 to 6 per cent., according to the degree of consanguinity." 


SUCHET, Lovis Gasrtet, Duc D’ ALBUFERA 
(1770-1826), marshal of France, one of the most bril- 
liant of Napoleon’s generals, was the son of a silk 
manufacturer at Lyons, where he was born on 2d 
March, 1770. He originally intended to follow his 
father’s business ; but the Revolution of 1789 altered 
the bent of his ambition, and, having in 1792 served 
as volunteer in the cavalry of the national guard at 
Lyons, he manifested military abilities which secured 
his rapid promotion. As chef de bataillon he was 

resent at the siege of Toulon in 1793, where he took 

eneral O’Hara prisoner. During the Italian cam- 
paign of 1796 he distinguished himself in most of the 
important contests and was severely wounded at Cerea 
on 11th October. In October, 1797, he was appointed 
to the command of a demi-brigade, and in the follow- 
ing year his services in Switzerland were recognized by 
his promotion to the rank of general of brigade. He 
then went to Egypt, but soon afterwards was recalled, 
and in August made chief of the staff to Brune, to 
whom he rendered invaluable assistance in restoring 
the efficiency and discipline of the army in Italy. In 
July, 1799, he was made general of division to Jou- 
bert in Italy, and, after being continued in the same 
office by his successors, was in 1800 named by Masséna 
his second in command. Soon afterwards he had an 
opportunity of manifesting those qualities which en- 
title him to rank among the most daring and clever 
tacticians of his time ; his dexterous resistance to the 
superior forces of the Austrians with the left of Mas- 
séna, when the right and centre were shut up in 
Genoa, not only prevented the invasion of France from 
this direction but powerfully contributed to the suc- 
cess of Napoleon’s strategy of crossing the Alps, 
which culminated in the battle of Marengo: on 14th 
June. He took a prominent part in all the subsequent 
events of the Italian campaign till the peace of Luné- 
ville, 9th February, 1801. In the campaigns of 1805 
and 1806 he greatly increased his reputation, more 
especially at Austerlitz, Saalfeld, Jena, Pultusk, and 
Ostrolenka. He obtained the title of count on 19th 
March, 1808, and, after taking part in the siege of 
Saragossa, was named generalissimo of the army of 
Aragon and governor of the province, which, by wise 
administration no less than by his brilliant valor, he 
in two years brought into complete submission. He 
annihilated the army of Blake at Maria on 14th June, 


1 pepe United States succession tax was repealed to take effect 
ist October, 1870. Such taxes are now controlled entirely by the, 
several States. See Revised Statutes as above.—AM. ED.] 
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1809, and on 22d April, 1810, inflicted a severe defeat 
on O'Donnell. After being made marshal of France, 
8th July, 1811, he in 1812 achieved the conquest of 
Valencia, for which he was rewarded with the title of 
Due d’Albufera. By Louis XVIII. he was on 4th 
June made a peer of France, but, having assisted 
Napoleon during the ‘‘ hundred days,’’ he was de- 
prived of his peerage on 24th July, 1815. He died 
near Marseilles on 3d January, 1826. Suchet was the 
author of Mémoires sur ses Campagnes en Espagne, 2 
vols., 1829-34. 


See C.-H. Barault-Roullon, Le Maréchal Suchet, Paris, 1854; 
T. Choumara, Considérations militaires sur les mémoires du 
Maréchal Suchet, Paris, 1840. 


SU-CHOW. 
name which deserve mention. (1) Su-chow, formerly 
one of the largest cities in the world, and still in 1880 
credited with a population of 500,000, in the province 
of Kiang-su, on the great Imperial Canal, 55 miles 
west-northwest of Shanghai. ‘The site is practically a 
cluster of islands to the east of Lake Tai-hu, and 
streams and canals give communication with most 
parts of the province. The walls are about 10 miles 
In circumference and there are four large suburbs. 
Su-chow is a great commercial and manufacturing 
centre, the silk manufacture being represented by a 
greater variety of goods than are produced anywhere 
else in the empire; and the publication of cheap edi- 
tions of the Chinese classics is carried to great perfec- 
tion. There is a Chinese proverb to the effect that to 
be perfectly happy a man ought to be born in Su-chow, 
live in Canton, and die in Lian-chow. The great nine- 
storied pagoda of the northern temple is one of the 
finest in the country. In 1860 Su-chow was captured 
by the Taipings, and, when in 1865 it was recovered 
by the valor and enterprise of General Gordon, the 
city, which had formerly been famous for its large and 
handsome buildings, was almost reduced to a heap of 
ruins. Of the original splendor of the place some 
idea may be gathered from the beautiful native plan 
on a slab of marble preserved since 1247 in the temple 
of Confucius and reproduced in Yule’s Marco Polo, 
vol. i. Su-chow was founded in 484 by Ho-lu-Wang, 
whose grave is covered by the artificial ‘‘ Hill of the 
Tiger ’’ in the vicinity of the town. The literary and 
poetic designation of Su-chow is Ku-su, from the great 
tower of Ku-su-tai, built by Ho-lu-Wang. (2) Su-chow, 
formerly Tsiu-tsuan-tsiun, a free city in the province 
of Kan-suh, in 39° 48’ 3” N. lat. (according to Sos- 
nofskii), just within the extreme northwest angle of 
the Great Wall, near the gate of jade. It is the great 
centre of the rhubarb trade, and used to be the resi- 
dence, alternately with Lian-chow-fu, of the governor 
of the province. Completely destroyed in the Dungan 
insurrection (1865-72), it was recovered by the Chinese 
in 1873 and has been rebuilt. (3) Su-chow, a commer- 
cial town situated in the province of Sze-chuen at the 
junction of the Min river with the Yang-tse-kiang, in 
28° 46’ 5077 N. lat. 

SUCKER. See Lump-sucKer. 

SUCKLING, Sir Joun (1609-1642), one of the 
most admired poets and men of fashion at the court of 
Charles I., and an active spirit in politics as well as 
in fashionable gayeties, belonged to a Norfolk family. 
His father was a high official under James I. and 
a comptroller of the household under Charles L. ; 
finance seems to have been his strong point, and 
he managed his own affairs so well as to accumu- 
late a considerable fortune, of which the poet was left 
master at the age of eighteen. His earliest biogra- 


phers fixed his birth in 1613, and founded on this a) 
reputation for extraordinary precocity in school learn-_ 
ing. Mr. Alfred Suckling, who edited his works in| 
1836, corrected this error, ascertaining that he was_ 


born at Whitton in Middlesex and baptized on 10th 
February, 1609. He was sent to Trinity College, 


Cambridge, in 1623, at. what was then the usual age, | with slight additions, by Mr. W. C. Hazlitt in 


There are in China three cities of this | 


SU-CHOW—SUCKLING., 


and thereafter travelled on the Continent, as was also 
the custom for youths of his birth. Returning to 
London, he did not long remain inactive at court, but 
sought experience as a. soldier, volunteering into the 
force raised by the marquis of Hamilton for the sup- 
port of Gustavus Adolphus in the Palatinate. He 
reached Germany in re 1631, and was back at 
Whitehall in May, 1632; but during this time he saw 
a good deal of hard service, being present at the batile 
of Leipsic and the sieges of Crossen, Guben, Glogau, 
and Magdeburg. Reappearing at court, he at once 
‘became a prominent figure. ‘‘He had the peculiar 
happiness of making everything that he did become 
him.’’ He was ready of wit, handsome of person, 
wealthy and generous, a leader in all pastimes, the 
best bowler and the best card-player at court. His 
happy skill in verse was only one of the distinctions of 
aman who excelled in everything ; but, as it happened, 
‘both the king and the queen had literary tastes, and 
| he aimed at distinction in poetry with the ardent thor- 
oughness which seems to have been part of his char- 
acter. He became eminent at court just at the time 
when masques, after being the rage for a few years, 
had reached the height of their splendor and were be- 
ginning to pall; and it occurred to him to apply to the 
ordinary drama the improved scenery which the taste 
for masques had developed. We can trace in his plays 
both the taste for spectacular effect and the admiration 
for the wit of Shakespeare which he shared with his 
royal master. Aglaura was the first of them, and is 
said to have been the first play produced with elabo- 
rate stage scenery. It was produced first at Christmas 
in 1637, with a tragic ending, then reproduced at the 


following Easter with ingenious changes in_ the fifth 
/aect which made it end happily. Wit 


all its clever 
Bay on words and images, and its natural felicity of 
iction, it is not an interesting drama to read; the 
characters have no body or vitality. But it is full of 
incident, asif the dramatist were revelling in the newly 
discovered power of shifting the scenes, and making 
the most of his advantage in having the co-operation 
of Inigo Jones. His comedy the Goblins is much hap- 
pier, and there the frequent changes of scene are used 
with great skill to maintain the liveliness of the ac- 
tion. Suckling produced another tragedy in 1639, 
Brennoralt; it has more body than its predecessor, 
but shows no mastery of passion or tragic character. 
He began still another tragedy, the Sad One, but was 
abruptly stopped in his literary career by the beginning 
of a tragedy in real life, the quarrel between Charles 
and his subjects. Suckling took a prominent part for 
a time on the Royalist side. When war was levied on 
the Scottish Covenanters in 1639, Suckling raised a 
troop of a hundred horse at his own expense and ac- 
companied them on the bloodless expedition to the 
border. He was elected member for Bramber to the 
Long Parliament which met in November, 1640; but 
in May of the following year he got into trouble in 
connection with a plot for the escape of Strafford from 
the Tower and a project for calling in French aid, was 
charged with hi i treason, and fled beranaaa The 
circumstances of his short life in exile are obscure. 
He continued to attract attention, and many pamphlets 
about him were circulated, one in particular describing 
how he eloped with a lady to oe and fell into the 
clutches of the Inquisition. The tradition is that he 
committed suicide in Paris some time before the end 
of 1642. Suckling’s reputation as a poet rests not 
upon his plays but upon his minor pieces, at have 
wit and fancy and at times exquisite felicity of diction. 
The happiest as a whole is the Ballad upon a Wed- 
ding. ‘‘ Prithee, why so pale, fond lover?”’ is an oc- 
casional song in Aglaura. : 
A collection of Suckling’s poems was first published 
1646 with the title Fragmenta Aurea. The so-called Selecti 


in 


published by Mr. Alfred Suckling in 1836 is real 
edition of his poems, letters, and plays, which was r 


SUCRE—SUETONIUS. 


SUCRE, the capital of Bolivia, formerly known as 
Chuquisaca, but renamed in honor of General Sucre, 
the first president of the republic, Lying in 19° 27 45’” 
S. lat. and 65° 17” W. long., at a height of 9183 feet 


above the sea, in a valley which drains southwards to | 


the Pileomayo (see PLATE River), it enjoys an agree- 
able climate and has its markets well supplied with 
fruits and vegetables. The city is the seat of the 
archbishopric of La Plata and Charcas, founded in 


1609, and contains a magnificent cathedral and several | 


imposing churches and convents. For along time the 


university and colleges of Chuquisaca were among the | 


most frequented in South America, and they are still 
of some note. 


(Ondarza) and 12,000 (Almanac de Gotha). 


The Spanish city of Chuquisaca was founded in 1539 on 
the site of a Peruvian town, whose original name survived 
the Spanish designation of Ciudad la Plata. It became in 
1609 the seat of the supreme court of justice for the South 


American colonies—“ Real Audiencia de la Plata y Charcas” | 


—Chareas being the name of a native tribe often given to 
the Chuquisaca district, and even to the city (Maria de las 
Charecas). 

SUDAN. See Soupan. 

SUDBURY, an ancient borough and market town 
of England, chiefly in Suffolk, but partly in Essex, is 
situated on the river Stour, forming the boundary be- 
tween the two counties. and on a branch of the Great 
Eastern Railway, 19 miles south of Bury St. Edmunds 
and 58 northeast of London. It is well built and well 
paved and contains a number of good houses. It is 
chiefly interesting from its three parish churches of 
All Saints, St. Peter's, and St. Gregory’s. All Saints, 
dating from 1150 and consisting of chancel, nave, aisles, 
and tower, is chiefly Perpendicular,—the chancel, 
however, being Decorated. It possesses a fine oaken 
obi of 1490. The church was restored in 1882. St. 

— is Perpendicular, with a unique coved nave 
roof, 

‘dicular style, was partly built by Simon Tybald, arch- 
bishop of Canterbury, who was beheaded by Wat Ty- 
ler’s mob. He established also a college for secular 
priests, of which a gateway still remains. The gram- 
mar-school was founded by William Wood, in 1491. 
The principal modern buildings are the town-hall, the 
corn exchange, the literary and mechanics’ institute, 
and St. Leonard's hospital. The town owed its early 
importance to the introduction of woollen manufac- 
tures by the Flemings at the instance of Edward III., 
but this was afterwards replaced by silk crape, jac- 
— satin, etc.; the manufacture has now greatly 

eclined. Cocoa-nut matting is an important manu- 
facture, and there are also flour-mills, malt-kilns, lime- 
works, and brick and tile yards. A declining trade is 
carried on by the river, which is navigable up to the 
town. ‘The area of the municipal borough is 1459 
acres, and includes, besides the parishes of All Saints, 
St. Gregory, and St. Peter, Balkandon cum Brundon 
in Essex and St. Bartholomew. The population in 
1871 was 6908, and 6584 in 188]. 


Sudbury is supposed to have been in early times the chief 
town in Suffolk, and to have received its name in contradis- 
tinction to Norwich in Norfolk. By the Conqueror it was 
given to Richard de Clare, and from the earls of that name 
it obtained important privileges. It is a borough by pre- 
scription, but obtained its first charter from Mary in 1554. 
It obtained others from Cromwell and James II., and its 
_ governing charter is that of Charles II. From the reign 
of Elizabeth it sent one member to parliament until it was 
disfranchised in 1844. 


SUDRAS. See BrauMAnism, vol. iv. p. 183 sq., 
Caste. 

SUE, Josera Marre (1804-1859), generally known 
bNE Sur, French novelist, ranked by some 

chief practitioner of the melodramatic style in 

, was born at Paris on 10th December, 1804. 

ce most voluminous writers of light literature, 


as: 


or a 


; not The inhabitants, who are mainly of | 
Indian origin, are variously stated to number 24,000 | 


St. Gregory’s, once collegiate, in the Perpen- | 
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Sue was a man of fortune. He was the son of a sur- 
| geon in Napoleon's army, and is said to have had the 
empress Josephine for godmother. But in later life 
he became something very different from a Bonapartist, 
and his residence in Savoy for the last years of his life 
was due to his having been banished from France after 
the coup d'état. Until his father’s death in 1828 Sue 
ee the same profession and was present as a 
surgeon both in the campaign undertaken by France 
in 1823 for the re-establishment of royal power in 
Spain and at the battle of Navarino (182s). His naval 
experiences supplied much of the materials of’ his first 
novels, Kernock le Pirate, Attar-Gull, La Salamandre, 
Ia Coucaratcha, and others, which were composed at 
the height of the romantic movement of 1830, and 
displayed its Byronic enthusiasm, its fancy for out- 
landish subjects and names, and (in a very full measure) 
its extravagance. Then he took to more serious work, 
writing a naval history of France of no merit. His 
next venture was the historical or quasi-historical 
novel, in which style he composed Jean Cavalier 
(1840), besides other stories of adventure. About this 
time he was strongly affected by the socialist ideas of 
the day, and his attempt to display these in fiction 
pronase (with others) his most famous and perhaps 
est works,—Les Mysteres de Paris (1842) and Le Jif 
Errant (1844-45). These were among the most popular , 
specimens of the roman-fenilleton, then at the height 
of its popularity. The political and philosophical or 
pseudo-philosophical ‘‘ purpose’’ continuing to gain 
more and more ground on the noyelist’s art, he 
followed these up with divers singular and not very 
edifying books, such as Les Sept. Péchés Capitaux, Les 
Mystéres du Peuple, and several others, all on a very 
large scale, though the number of volumes—ten, 
twelve, and sometimes even sixteen—gives rather an 
exaggerated idea of their length. Some of his books, 
especially the Wandering ae and the Mysteries of 
Paris, were dramatized by himself, usually in colla- 
boration with others. His popularity was immense, 
and, despite gross faults both of art and of morality 
(the latter somewhat exaggerated in general estima- 
tion, at least when the work of his successors is com- 
pared), he deserved that popularity in part. By an 
accident, which is noteworthy in the case of other 
ay of novelists (notably in those of Thackeray and 
ickens, and earlier of Fielding and Richardson), his 
period of greatest success and popularity coincided with 
that of another writer, and he has been even recently, 
and by not despicable authorities, compared with and 
exalted above Alexandre Dumas. ‘This is entirely un- 
just, for Sue has neither Dumas’s wide range of 
subject, nor his genial humanity of tone, nor his in- 
terest of character, nor, above all, his faculty of con- 
ducting the story by means of lively dialogue; he has, 
however, a command of terror which Dumas seldom 
or never attained, and which, melodramatic as he is, 
sometimes comes within measurable distance of the 
sublime, while his ‘‘ purpose’’ gives him a certain 
energy not easily to be found elsewhere in_ novel- 
writing. From the purely literary point of view his 
_style is undistinguished, not to say bad, and,his con- 
|struction loose and prolix. After the revolution of 
1848 he sat for Paris (the Seine) in the assembly from 
April, 1850, until his exile as above mentioned. This 
exile rather stimulated than checked his literary pro- 
duction. The works of his last days, however (the 
chief of which is perhaps Le Diuble Médecin), are on 
the whole much inferior to those of his middle period. 
Sue died at Annecy (Savoy) on 3d August, 1859. 
SUETONIUS. Caius Suetonius Tranquillus was 
one of the many second-rate authors and men of letters 
who lived in the early period of the Roman empire. 
He was the contemporary of Tacitus and the younger 
Pliny, and his literary work seems to have been chiefly 
done in the reigns of Trajan and Hadrian. — His 
father was an officer in the army and mili tribune 
in the XIIIth legion, and he himself began life as an 


» 
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advocate. To us he is known as the biographer of the 
twelve Ceesars, from Caius Julius down to Domitian. 
These lives are valuable as covering a good deal of 
ground where we are without the guidance of Tacitus. 
As Suetonius was the emperor Hadrian’s private sec- 
retary, he must have had access to many important 
documents. It would seem from occasional references 
which he makes to himself in the course of the work 
that he was a youngish man in the reign of Domitian, 
and so would have had opportunities of conversing 
with men who had lived in the days of Tiberius, Cali- 
gula, Claudius, Nero, and had been present at the 
scenes of civil war and anarchy which followed the 
reign of the last-named. ‘The most interesting fact 
about Suetonius is that he was a friend and corres- 
pondent of the younger Pliny, and the fact certainly 
tells in his favor. Several of Pliny’s letters are ad- 
dressed to him, and they all imply esteem and intimate 
friendship. Sometimes we find Pliny putting in a good 
word for him, as, for instance, on one occasion doing 
his best to help him in buying a small property at a 
fair price, not very far from Rome, with a house of 
moderate size and land enough to amuse but not to 
engross a man of scholarly tastes (i, 24). In another 
letter (v. 10) he playfully rallies him on his dilatoriness 
in publishing his works. Pliny does not mention the 
subject of these works. Again he recommends him to 
the favorable notice of the emperor Trajan ‘‘ as a most 
upright, honorable, and learned man, whom persons 
often remember in their wills because of his merits,’’ 
and he begs that he may be made legally capable of 
inheriting these bequests, for which under a special 
enactment Suetonius was, as a childless married man, 
disqualified. Trajan granted Pliny’s request (x. 94, 95). 
Hadrian’s biographer, Spartianus, tells us that Sue- 
tonius had his private secretaryship taken from him 
because he and some others of the imperial officials 
were not sufficiently observant of court etiquette to- 
wards the emperor’s wife during his absence in Britain. 


The Lives of the Cxsars has always been a popular work, 
at least with scholars, and has been frequently edited, as 
well as translated into most modern languages, the latest 
English translation being that of Thomson in 1796. The 
lives of the first six Cresars are much fuller than those of 
the last six; this shows that he was an_ industrious 
compiler rather than an original historian, He gives us no 
picture of the society of the time, no hints as to the general 
character and tendencies of the period. It is the emperor, 
the emperor only, who is always before us, and yet after all 
the portrait is but a sorry performance, drawn without any 
real historical judgment or insight. It is the personal 
anecdotes he tells us, several of which are very amusing, 
that give his lives their chief interest; but he panders 
rather too much to a taste for scandal and gossip. A good 
many of his scandalous stories about the emperors may be 
and probably are fictions, but at any rate they reflect the 
gossip of the time. Still we owe him thanks for having 
thrown some light on an important period, parts of which 
are very obscure. 

Suetonius is said to have been a voluminous writer, and 
among his works Suidas mentions treatises on the Roman 
Year, Cicero's Republic, The Kings, The Pedigree of Illustrious 
Romans, and Rome, its Institutions and Customs, with several 
others,—works, it would seem, of learned research. Under 
his name have come down to us Lives of Terence, Juvenal, 
Horace, Persius, Lucan, and his friend the younger Pliny; 


- but the genuineness of these is highly questionable, and 


that of the last is hardly worth considering. There is also 
a work entitled De illustribus grammaticis,—a “ grammati- 
cus” being what we should call “a professor of language 
and literature.” 


SUEUR, Evusracur Lr (1617-1655), one of the 
founders of the French academy of painting, was born 
19th November, 1617, at Paris, where he passed his 
whole life, and where he died on 30th April, 1655. His 
early death and retired habits have combined to give 
an air of romance to his simple history, which has been 
decorated with as many fables as that of Claude. We 
are told that, persecuted by Lebrun, who was jealous 
of his ability, he became the intimate friend and cor- 
respondent of Poussin, and it is added that, broken- 


| distinguished himself. 


SUEUR—SUEZ. 


hearted at the death of his wife, Le Sueur retired to 
the monastery of the Chartreux and died in the arms 
of the prior. All this, however, is pure fiction, The 
facts of Le Sueur’s life are these : He was the son of 
Cathelin Le Sueur, a turner and sculptor in wood, who 
placed his son with Vouet, in whose studio he rapidly 
Admitted at an early age into 
the guild of master-painters, he left them to take part 
in establishing the academy of painting and sculpture, 
and was one of the first twelve professors of that body. 
Some paintings, illustrative of the Hypnerotomachia 
Polyphili, which were reproduced in tapestry, brought 
him into notice, and his reputation was further en- 
hanced by a series of decorations (Louvre) in the 
mansion of Lambert de Thorigny, which he left un- 
completed, for their execution was frequently inter- 
rupted by other commissions. Amongst these were 
several pictures for the apartments of the king and 

ueen in the Louvre, whisk are now missing, although 
they were entered in Bailly’s inventory (1710); but 
several works produced for minor patrons have come 
down to us. In the gallery of the Louvre are the 
Angel and Hagar, from the mansion of De Tonnay 
Charente ; Tobias and Tobit, from the Fieubet collec- 
tion; several pictures executed for the church of Saint 
Gervais; the Martyrdom of St. Lawrence, from Saint 
Germain de ]’Auxerrois; two very fine works from 
the destroyed abbey of Marmoutiers; St. Paul preach- 
ing at Ephesus,—one of Le Sueur’s most complete and 
Sicwadteh performances, painted for the goldsmiths’ 
corporation in 1649 ; and his famous series of the Life 
of St. Bruno, executed in the cloister of the Chartreux. 
These last have more personal character than anything 
else which Le Sueur produced, and much of their ori- 
ginal beauty survives in spite of injuries and restora- 
tions and removal from the wall to canvas. The 
Louvre also possesses many fine drawings (reproduced 
by Braun), of which Le Sueur left an ineredible quan- 
tity, chiefly executed in black and white chalk. His 
pupils, who aided him much in his work, were his 
wife’s brother, Th. Goussé, and three brothers of his 
own, as well as Claude Lefebvre and Patel the land- 
scape painter. Most of his works have been engraved, 
chiefly by Picart, B. Audran, Seb. Leclere, Drevet, 
Chauveau, Poilly, and Desplaces. Le Sueur’s work 
lent itself readily to the engraver’s art, for he was a 
charming draughtsman ; he had a truly delicate per- 
ception of varied shades of grave and elevated senti- 
ment, and possessed the power to render them, His 
graceful facility in composition was always restrained 
by a very fine taste, but his works often fail to please 
completely, because, producing so much, he had too 
frequent recourse to conventional types, and partly 
because he rarely saw color except with the cold and 
clayey quality proper to the school of Vouet; yet his 
St. Paul at Ephesus and one or two other works show 
that he was not naturally deficient in this sense, and 
whenever we get direct reference to nature—as in the 
monks of the St. Bruno series—we recognize his ad- 
mirable power to read and render physiognomy of 
varied and serious type. 

See Guillet de St. Georges, Mém. inéd.; C. Blane, Histoire 
des Peintres; Vitet, Catalogue des Tableaux du Louvre; 
D’Argenville, Vies des Peintres. ; ‘ 


SUEZ (Suwets), the port of Egypt on the Red Sea 
and southern terminus of the Suez Canal (see below), 
situated at the head of the Gulf of Suez in 29° 58” 37” 
N. lat. and 32° 31’ 18’” E. long. (see vol. iv. pl. 
XXXVL.). The new harbors and quays are about 2 
miles south of the town, with which they are con 
by an embankment and railway, crossing a shallow 
which is dry at low water ; the terminal lock of the fresh- 
water canal is on the north of the town near the Eng- 


lish hospital and the storehouses of the Peninsular ra nd 
Orienta Companr- The site is naturally an abso lute 
desert, and till the water of the it ed 


Nile was. ntroducec 
by the freshwater canal in 1863 the water-supply of 
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Suez was brought across the head of the gulf from the 
* wells of Moses’’ on the Arabian coast, or else carried 
on camels, an hour’s journey, from the fortified brack- 
ish well of Bir Suweis. Thus, in spite of its favorable 
position for commerce, Suez before the canal was but 
a small place. While the canal was in progress the 

opulation rose from 5000 to 15,000, but has since 

eclined. The canal, in fact, carries traffic past Suez 
rather than to it; and with its mean bazaar and 
mosques and mongrel population the town makes an 
unfavorable impression on the visitor, save for the 
imposing view over the gulf, with the Sinai Mountains 
on its eastern and Mount ‘Ataka on its western shore. 


A canal from the Nile to the Red Sea, the indispensable 
condition for the existence of a prosperous trading station 
ut Suez, appears to have existed in very early times. Classical 
writers say that it was first planned by Sesostris (Rameses 
IL), and again undertaken by Darius I., but first completed 
by the Ptolemies (Arist., Meteor., i. 14; Strabo, xiv. 25). The 
town at its terminus was Arsinoe or Cleopatris. The work 
was renewed by Trajan under the name Augustus amnis, but 
the trade from the East with Egypt still went mainly over- 
land from Myus Hormus or from Berenice on the Red Sea, | 
below the Gulf of Suez, to Coptus in Upper Egypt. Instead | 
of Arsinoe later writers name the port of Clysma, which the | 
Arabs corrupted into Kolzum, calling the Red Sea the Sea 
of Kolzum. On the Moslem conquest of Egypt the canal 
was restored, and is said to have remained open more than 
a century, till the time of Mansfr. According to Mas‘tidi | 
(Mori, iy. 98), Haran al-Rashid projected a canal across the 
isthmus of Suez, but was persuaded that it would be dan- 
gerous to lay open the coasts of Arabia to the Greek navy. 
Kolzum retained some trade long after the closing of the 
canal, but in the 13th century it lay in ruins, and the neigh- 
boring Suez, which had taken its place, was, as Yaktt tells | 
us, little better than a ruin. From Mokaddasi, p. 196, it | 
may be inferred that the name of Suez originally denoted 
Bir Suweis. Throughout the Middle Ages, as in Roman | 
times, the main route from Cairo to the Red Sea was up the | 
Nile to Kas, and then through the desert to Aidhab. With 
the Ottoman conquest Suez became more important as a 
naval and trading station. Ships were built there from the 
16th century onwards, and in the 18th century an annual 
fleet of nearly twenty vessels (Niebuhr) sailed from it to 
Jiddah, the port of correspondence with India. When the) 
French occupied the town in 1798, and Bonaparte was full 
of his canal project, Suez was much decayed, and the con- 
flicts which followed on its occupation in 1800 by an Eng- 
lish fleet laid a great part of the town in ruins. The over- 
land mail route from England to India by way of Suez was 
opened in 1537, The regular Peninsular and Oriental 
steamer service began a few years later, and in 1857 a rail- 
way was opened from Cairo through the desert. This line 
is now abandoned in favor of the railway which follows the 
canal from Suez to Ismailia, and then ascends the Wady 
Tumeildt to Zakazik, whence branches diverge to Cairo and 
Alexandria. 

Suez CANAL. The great engineering features have been 
already treated of under CANAL (vol. iv. pp. 697-99). The 
opening of the canal to a great extent revolutionized the 
main lines of international traffic. More especially it has 
restored to the Mediterranean countries a share in the com- 
merce of the world such as they have not possessed since 
the beginning of the modern period. In doing so it has 
naturally caused the decay of certain stations (such as St. 


Helena) on the ocean highways previously in vogue. In 
the case of sailing vessels, however, the winds at the Red 
Sea entrance of the canal are so frequently contrary that 
much of the advantage of the shortness of route is lost, and 
these vessels consequently still take the old-fashioned 
détours. Traffic, too, in the canal has so greatly increased 
that in 1886 a vessel was considered fortunate that got 
through in forty-eight hours. In 1882 shipowners having 
expressed dissatisfaction with the condition of the service, 
schemes for rival canals were started,—one for a fresh-water 
canal from Alexandria to Cairo and thence to Suez by way 
of Tel-el-Kebir, and another for a canal from Alexandria to 
Mansurah and Ismailia, and then parallel to the original 
canal to Suez, and a third for the construction of a second 
Suez canal, to be finished in 1888. These proposals all fell 
to the ground; but at length, in 1886, it was determined to 
widen the existing canal so as to accommodate the increased 
traffic, and the works are now in progress. Originally con- | 
structed by French capital, the Suez Canal has passed more 
and more into the financial ownership as well as under the 
| protection of England. In 1875 the British Govern- 
purchased 176,602 shares from the khedive of Egypt 
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at the price of £3,976,582 [$19,326,188.52], or, including com- 
mission and expenses, £4,076,622 ($19,812,382.92], and ex- 
chequer bonds were issued to the value of £4,000,000 [$19,- 
440,000]. By opening up a passage by which the faunal 
forms of the Red Sea and of the Mediterranean may re- 
spectively advance north and south into regions from which 
they have hitherto been excluded, the canal has produced 
some curious results, which have been lately investigated 
by Dr. Conrad Keller of Zurich (“ Fauna im Suez-Kanal u. 
Diffusion de Mediter. u. Eryth. Thierwelt,” in Neue Denk- 
schriften d. allg. schweizer Ges. f. Naturwiss., Zurich, 1883). 
Deep-sea forms are, of course, prevented passing by the 
shallowness of the canal; and the sandy nature of the soil, 
the large lakes, the currents, the disturbing influence 
exerted by the continual movement of vessels, and the ex- 
cessive saltness of the water all tend to limit and retard the 
progress of even those forms most adapted to make their 
way through such a channel. The salinity of the water is 
much greater than that of the Mediterranean or the Red 
Sea. This is due mainly to two causes,—the rapid evapora- 
tion to which the water in the canal is subjected and the 
gradual melting of the deposits of salt (the result of pre- 
vious evaporation in distant ages) in some of the depressions 
through which the canal is carried. In the Bitter Lakes, 
for example, it was found in 1872 that on an average each 
cubic métre of water contained 156.42 tb of salt, or about 
three times as much as ordinary sea water. A certain num- 
ber of forms common to the Red Sea and the Mediterranean 
appear to have migrated from their original homes when 
in Quaternary times the isthmus was still a lagoon. These 
being discounted, the following remain as the result of the 
recent connection established between the seas: (1) from 
the Mediterranean Pholas candida (as far as Ismailia), Solen 
vagina, Spheroma serrata (to the south of Timsah Lake), 
Cardium edule, Gammarus sp. (to the nearer end of the Great 
Bitter Lake), Solea vulgaris, Umbrina cirrhosa, Ascidia intes- 
tinalis, and Labrax lupus (to the Red Sea); (2) from the Red 
Sea seventeen forms were found journeying, but one only, 
Mytilus variabilis, had got out into the Mediterranean proper ; 
Ostracion cubicus and Caranx macrophthalmus had just got er 
route, and Pristipoma stridens (the curious fish that utters a cry 
when caught), Mactra olorina and Cerithium scabridum were 
found in Lake Menzaleh. This lake seems to prove in the 
meantime an obstacle to the passage of eight other species. 

The following figures are in continuation of the table in 
vol. iv. p. 699: 


Gross ; & |°9-2|_ Gross 
Tonnage. Receipts. x 388 Tonnage 
Ae 
o 
2,940,708 |£1,204,387 || 1881) 2727 5,794,401 
8,072,107 | 1,229,157 || 1882 3198 | 7,122,125 
8,418,949 | 1,339,617 || 1883) ¢ 7 | 8,051,307 
3,291,535 | 1,272,435 || 1884) 3284 8,319,967 
3,236,942 | 1,214,444 || 1885) 3624 8,985,411 
4,344,519 | 1,629,577 || 1886 3100 | 8,183,313 


In 1883 10 franes 50 cents [$2.03] were charged per ton. 
(net tonnage), and pilotage dues amounted to 70 cents [13 
cents] per ton on an average; on Ist July, 1884, pilotage 
dues were abolished ; and in 1885 the transit dues were re- 
duced to 9 francs 50 cents [$1.84] per ton. 


SUFFOLK, the most. easterly county in England, 
is bounded E. by the North Sea, N. by piste vir 
Norfolk, W. by Cambridge, and S. by Ks- . 
sex, the boundaries being chiefly the sea and rivers ; 
it has somewhat the shape ofa half moon. Its great- 
est length north to south from Yarmouth to Land- 
guard Point is about 50 miles, and its average length 
about 30; its greatest breadth from east to west is 
about 55 miles. The total area of the county is 944,- 
060 acres, or 1475 square miles. * 

The principal geological formations are the Chalk 
and the ertiaries, but they are frequently overlaid by 
drift. The surface is for the most part flat or slightly 
undulating. _In the extreme northwest round Milden- 
hall it joins the fen country. The fen land is bordered 
by a low range of chalk hills extending from Haverhill 
by Newmarket and Bury St. Edmunds to Thetford. 
The Chalk extends eastwards, but towards the south 
passes under the London, clay and erag, which adjoins 
the mouths of the principal rivers and extends from 
Sudbury by Ipswich to Aldeburgh. The easterly slopes 
of the Chalk are also overlaid by beds of clay, as well 
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as by post-Glacial gravels, in which flint implements 
and other indications of the presence of pre-historic 
man have been found. 


and Pliocene periods, resting on the London clay, or, 
where it overlaps, on the Chalk. At the base of the 


The most interesting deposits | 
, Se de Sa | pigs. The breed most common is small and ve \ 
are, however, those of the crag of the late Miocene | ?!88 Nae t t 2 y A aes 


crag resting on the London clay is the famous Suffolk | 


bone bed. 
miles, and is comparatively regular, with only slight 
convexities towards the sea, the bays being generally 
shallow and the headlands rounded and only slightly 
prominent. The estuaries of the Deben, Orwell, and 
Stour are, however, of some length. The shore is 
generally low and marshy, with occasional clay and 
sand cliffs. The rivers flowing northwards are the 
Lark in the northwest corner, which passes in a north- 
westerly direction to the Great Ouse in Norfolk ; the 
Little Ouse or Brandon, also a tributary of the Great 
Ouse, flowing by Thetford and Brandon and forming 
part of the northern boundary of the county; and the 
Vaveney, which rises in Norfolk and forms the boun- 
dary between that county and Suffolk, from Palgrave 
till it falls into the mouth of the Yare at Yarmouth. 
The Waveney is navigable from Bungay, and by means 
of Lake Lothing also. communicates with Lowestoft. 
The rivers flowing in a southeasterly direction to the 
North Sea are the Blyth; the Alde or Ore, which has 
a course for a long distance parallel to the seashore, 
and has its port at Orford; the Deben, from Deben- 
ham, flowing past Woodbridge, ups which it is navi- 
gable ; the Orwell or Gipping, which is navigable to 
Stowmarket, whence it flows past Needham Market and 
Ipswich; and the Stour, which forms nearly the whole 
southern boundary of the county, receiving the Brett, 
which flows past Lavenham and Hadleigh ; it is navi- 
gable from Sudbury and has an important port at 
Harwich. ‘The county has no valuable minerals. _Ce- 
ment is dug for Roman cement; and lime and whiting 
are obtained in various districts. 

Agriculture.—Suffolk is one of the most fertile counties in 
England. In the 18th century it was famed for its dairy 
products. The high prices of corn during the wars of the 
French Revolution led to the extensive breaking up of its 
pastures, and it is now one of the principal corn-growing 
counties in England. There is considerable yariety of soils, 
and consequently in modes of farming, in different parts of 
the county. Along the sea-coast a sandy loam or thin sandy 
soil prevails, covered in some places with heath, on which 
large quantities of sheep are fed, and interspersed with 
tracts, more or Jess marshy, on which cattle are grazed. 
The best land adjoins the rivers, and consists of a rich sandy 
loam, with patches of lighter and easier soil.. In the south- 
west and the centre is much fine corn land, having mostly a 
clay subsoil, but not so tenacious as the clay in Essex. In 
climate Suffolk is one of the driest of the English counties, 
the rainfall being only half that of the counties in the west. 
Towards the northwest the soil is generally poor, consist- 
ing partly of sand on chalk and partly of peat and open 
heath. 

According to the agricultural returns for 1886, 780,448 
acres or nearly five-sixths of the total area were under cul- 
tivation, 363,641 being under corn crops, 120,256 under 
green crops, 94,893 clover and rotation grasses, 174,970 per- 
manent pasture, 19 flax, 57 hops, and 26,612 fallow. Wheat 
and barley are the most important of the corn crops, having 
an area of 118,873 and 151,630 respectively. Of green crops 
only 2452 were under potatoes, while 55,434 were under tur- 
nips and swedes, 36,211 under mangold, 852 under carrots, 
4100 under cabbage, and 21,207 under vetches,—figures 
which indicate that much attention is paid to the winter feed- 
ing of cattle. Horses in 1886 numbered 42,617, of which 32,- 
262 were used solely for purposes of agriculture. The breed 
known as Suffolk punches is one of the most valued for 
agricultural purposes in England (see AGRICULTURE, vol. 
i. p. 341). Cattle numbered 70,695, of which 23,652 were 
cows and heifers in milk or in calf, and 17,322 other cattle 
two years old and above. The breed native to the county 
is a polled variety, on the improvement of which great pains 
have been bestowed in recent years. The old Suffolk cows, 
famous for their great milking qualities, were of various 
colors, yellow predominating. The improved are all red. 
Much milk is now sent to London, Yarmouth, ete. Many 
cattle, mostly imported from Ireland, are grazed in the 
winter. The sheep are nearly all of the black-faced im- 
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proved Suffolk breed, a cross between the old Norfolk horned 
sheep and Southdowns. Sheep numbered 433,986, of which 
230,954 were one year old and above. Suffolk is famous for 


and black in color. Pigs numbered 121,866 in 1886. 
The following table gives classifications of holdings in 
1875 and 1885; 


50 acres |From 50 to/From 100to From 300to|From 500to| Above 7 
and under} 100 acres. | 300 acres. | 500 acres. |1000 acres.|1000 acres. 


No.|Area.|No.| Area.|No.| Area. |No.| Area.| No.| Area. | No.|Area. 


1875 
|1885 


L 


Thus in 1875 there were in all 9714 holdings with 767,085 
acres, and in 1885 9357 with 782,019 acres. According to the 
latest landowners Return (1873) Suffolk was divided among 
19,276 proprietors, holding 920,268 acres, at a valued rental] 
of £1,784,827 [$8,674,259.22], or an average all over of about 
£1, 18s. 91d. [$9.42] per acre. Of the owners 12,511 or nearly 
three-fourths possessed less than one acre each. The fol- 
lowing possessed over 10,000 acres each: Lord Rendlesham, 
19,869 ; George Tomline, 18,473; marquis of Bristol, 16,954 ; 
the maharajah Dhuleep H. H. Singh, 14,615; Lord Hunt- 
ingfield, 11,713; earl of Stradbroke, 11,697; Sir Richard 
Wallace, 11,223; Lord Henniker, 10,910. 

Communication.—The river navigation affords means of 
communication with different ports, and supplies facilities 
for a considerable amount of traffic. The county is inter- 
sected in all directions by branches of the Great Eastern 
Railway, which touch at almost every town of importance. 

Manufactures and Trade—The county is essentially agri- 
cultural, and the most important manufactures relate to this 
branch of industry. They include that of agricultural im- 
plements, especially at Ipswich, Bury St. Edmunds, and 
Stowmarket, and that of artificial manures at Ipswich and 
Stowmarket, for which coprolites are dug. Malting is ex- 
tensively carried on throughout the county. There is a 
gun-cotton manufactory at Stowmarket, and gun flints are 
still made at Brandon. At different towns a variety of 
small miscellaneous manufactures are carried on, including 
silk, cotton, linen, woollen, and horsehair and cocoa-nut 
matting. The principal ports are Yarmouth (situated 
chiefly in Norfolk), Lowestoft, Southwold, Aldeburgh, 
Woodbridge, and Ipswich. Yarmouth is one of the most 
important fishing stations on the east coast of England ; 
within the county Lowestoft is the chief fishing town. 
Herrings and mackerel are the fish most abundant on the 
coasts. 

Administration and Population.—Suffolk comprises 21 hun- 
dreds; the boroughs of Beccles (pop. 5721), which has 
several large maltings; Bury St. Edmunds (16,111), the 
chief town in West Suffolk ; Eye (2296), an ancient market 
town ; Ipswich (50,546), the largest town and principal port 
of the county; Aldeburgh (2106), the birthplace of Crabbe ; 
Southwold (2107), a fishing town and bathing resort; the 
largest part (5855) of Sudbury (6584) a market and manu- 
facturing town ; and small portions,of the boroughs of Thet- 
ford and Great Yarmouth, which are situated chiefly in 
Norfolk. The other principal towns are Hadleigh (3237), 
with aconsiderable trade in cornand malt; Haverhill (3685) 
(partly in Essex), of great antiquity, and possessing impor- 
tant silk manufactures ; Lowestoft (16,755), a port and fish- 
ing station; Stowmarket (4052); and Woodbridge (4544), 
with some coasting trade. Suffolk is divided into geldable 
portions, in which the sovereign has the chief rights, and 
liberties. The liberties are those of St. Etheldreda, St. Ed- 
mund, and the dukedom of Norfolk. The court of quarter 
sessions is at Ipswich for the eastern division and by ad- 
journment at Bury St. Edmunds for the western. There 
are nineteen petty and sessional divisions. The hundreds 
of Hartismere and Stow and the borough of Eye are for 
petty sessional purposes included in the eastern division, 
and for other purposes in the western. The boroughs of 
Bury St. Edmunds, Ipswich, Great Yarmouth, and Sudbury 
have commissions of the peace and separate courts of quar- 
ter sessions ; and Eye and Southwold have commissions of 
the peace. For parliamentary purposes the county was 
until 1885 divided into East and West Suffolk, but it now 
constitutes five divisions, each returning one member, viz., 
North or Lowestoft division, North-east or Eye, North- 
or Stowmarket, South or Sudbury, and South-east or ¥V 
bridge. Bury'St. Edmunds returns one member 
wich two; Eye, which formerly returned one memb: 
merged in the North-east division of the county 
The county contains 517 civil parishes with parts of 7 
It is mostly in the diocese of Norwich. From 
1801 the population had inereased by 1821 to 2 
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1841 to 315,073, by 1861 to 337,070, and by 1881 to 356,893, 
of whom 174,606 were males and 182,287 females. The num- 
ber of persons to an acre was 0.38 and of acres to a person 
2.65. 

History and Antiquities.—The district which now includes 
Norfolk, Suffolk, and a portion of Cambridge, and after- 
wards formed East Anglia, had in early times, on account 
of the marshes to the west, practically the character of a 
peninsula, It was inhabited by the Iceni, who had their 
«capital at Icklingham, in the northwest of Suffolk. Of the 
numerous barrows and tumuli belonging to this period 
mention may be made of those at Fornham St. Geneveve 
and those between Aldeburgh and Snape. Many of the 
medieval castles were built on ancient mounds. The dis- 
trict submitted to the Romans during the campaign of Au- 
lus Plautins, and, although the Iceni joined the Trinoban- 
tes under Boadicea, the resistance made was ultimately 
fruitless. A Roman road from London crossed the centre 
of Suffolk northwards by Stratford St. Mary, Needham 
Market, and Billingford (Norfolk) to Norwich, another 
passing in a more westerly direction to Thetford. Walton, 
where important Roman relics have been found, Dunwich 
(possibly Sitomagus), and Burgh Castle (probably Combreto- 
nium), One of the most perfect specimens of «» Roman fort in 
England, inclosing an area of five acres, are supposed to 
have been Roman fortified stations erected for the defence 
of the Saxon shore. Other Roman stations were at Strat- 
ford St. Mary, Thetford, and Icklingham. The capital of 
the kingdom: of East Anglia was at Dunwich in Suffolk. 
Afterwards East Anglia was divided into Norfolk and Suf- 
folk. Sigebert established an ecclesiastical diocese at Dun- 
wich in 630, and erected a palace and a church partly out 
of the Roman remains. The earldom of Norfolk and Suffolk 
was bestowed by the Conqueror on Ralph le Guader. 
Though Suffolk suffered from incursions of the Danes, they 
did not effect a complete subjugation of it. The prevailing 
terminations of the place names are Anglian. The remains 
of old castles are comparatively unimportant, the principal 
being the entrenchments and part of the walls of Bungay, 
the ancient stronghold of the Bigods; the picturesque ruins 
of Mettingham, built by John de Norwich in the reign of 
Edward III.; Wingfield, surrounded by a deep moat, with 
the turret walls and the drawbridge still existing; the 
splendid ruin of Framlingham, with high and massive walls, 
originally founded in the 6th century, but restored in the 
12th; the outlines of the extensive fortress of Clare Castle, 
anciently the baronial residence of the earls of Clare; and 
the fine Norman keep of Orford Castle, on an eminence 
overlooking the sea. Among the many fine residences 
within the county there are several interesting examples 
of domestic architecture of the reigns of Henry VIII. and 
Elizabeth. Throughout its whole history the annals of 
Suffolk have been comparatively uneventful. It adhered 
with Norfolk to the cause of the Parliament. James, duke 
of York, twice defeated the Dutch off the coast,—viz., Van 
Tromp off Lowestoft on 3d June, 1665, and De Ruyter in 
Southwold Bay on 28th May, 1672. Of monastic remains 
the most important are those of the great Benedictine abbey 
of Bury St. Edmunds, noticed under that town; the college 
of Clare, originally a cell to the abbey of Bec in Normandy 
and afterwards to St. Peter’s, Westminster, converted intoa 
college of secular canons in the reign of Henry VI., and 
still retaining much of its ancient architecture, and now 
used asa boarding-school; the decorated gateway of the 
Augustinian priory of Butley; and the remains of the Gray 
Friars monastery at Dunwich. A peculiarity of the church 
architecture is the use of flint for purposes of ornamenta- 
tion, often of a very elaborate kind, especially on the 
porches and parapets of the towers. Another characteristic 
is the round towers, which are confined to East Anglia, but 
are considerably more numerous in Norfolk than in Suffolk, 

the principal being those of Little Saxham and Herring- 
fleet, both good examples of Norman. It is questionable 
whether there are any remains of Saxon architecture in 
the county. The Decorated is well represented, but by far 
the greater proportion of the churches are Perpendicular, 
jal features being the open roofs and woodwork and the 

e fonts. 


See Blome’s Description of Suffolk, 1673 : Kirby’s Description, 1748, 
2d ed. 1829; Suckling’s History of Suffolk, 1846-48 ; Hervey’s Visi 
po) of Suffolk in 1561, ed., with additions, by Dr. J, J, Howard 
; and Browne's History of Congregationalism and Memorial o 
Churches in Suffolk, 1877. (T. F. H.) 
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SUFISM. See MonAMMEDANISM, vol. xvi. p. 616; 
Mysticism, vol. xvii. p. 137; and Sunnrres, infra. 
UGAR. Formerly chemists called everything a 
ar’’ which had a sweet taste, and acetate of lead 
s day is known as *‘ sugar of lead’’ in commerce 


‘3 


show Gay-Lussac (in 1811) came to mis-correct 


655 


and familiar chemical parlance; but the term in its 
scientific sense soon came to be restricted to the sweet 
principles in vegetable and animal juices. Only one 
of these—cane sugar—was known as a pure substance 
until 1619, when Fabrizio Bartoletti isolated the sugar 
of milk and proved its individuality. In regard to all 
other ‘‘sugars’’ besides these two the knowledge of 
chemists was in the highest degree indefinite, and re- 
mained so until about the middle of the 18th century, 
when Marggraf made the important discovery that the 
sugars of the juices of beets, carrots, and certain other 
fleshy roots are identical with one another and with the 
sugar of the cane. Lowitz subsequently showed that 
the granular part of honey is something different from 
cane sugar; this was confirmed by Proust, who found 
also that Lowitz’s honey sugar is identical with a crys- 
tallizable sugar present largely in the juice of the 
grape. Proust’s investigations extended to other 
sweet vegetable juices also. All those investigated by 
him owed their sweetness to one or more 
of only three species, —(1) cane sugar, (2) 
grape sugar, (3) (amorphous) fruit sugar. Proust’s 
results obtain substantially to this day ; a number of 
new sugars strictly similar to these three have been 
discovered since, but none are at all widely diffused 
throughout the organic kingdom. 

The quantitative elementary composition of cane 
sugar was determined early in the 19th cen- 


Species. 


tury by Gay-Lussac and Thénard, who may —_Quantita- 
f - . tive deter- 
be said to have virtually established our  jpination. 


present formula, C;,H..O,. Under FEr- 
MENTATION (vol. ix. pp. 81-82) it has been inl Aoi > 

is 
numbers so as to bring them into accordance with what 
we now express by ©,H,.0,=%3C,,H,Ov». Dumas 
and Boullay, some years later, found that cane sugar 
is what Gay-Lussac and Thénard’s analysis makes it 
out to be, while the ‘‘ corrected’’ numbers happen to 
be correct for grape sugar. Dumas and Boullay’s re- 
search completed the foundations of our present science 
of the subject. ‘‘Sugar’’ is now a collective term for 
two chemical genera named saccharoses (all Cy,H.,0,;) 
and glucoses (all CyHy2O).. All sugars are colorless 
non-volatile solids, soluble in water and also (though 
less largely) in aqueous alcohol ; from either solvent 
they can in general be obtained in the form of crystals. 
The aqueous solution exhibits a sweet taste, which, 
however, is only very feebly developed in certain 
species. 

All sugars and their solutions have the power of turning 
the plane of polarization of light. In a given 


solution of a given kind of sugar the angle a Action on 
through which the plane is turned is governed ater ata 


by the equation a= + [a] lp, where / stands for ; 
the length of solution traversed (the customary unit of 
length being the centimetre) and p for the number of grams 
of dry sugar present in a volume of solution equal to that 
of (say) 100 grams (3.52 oz.) of water, where, however, 
“oram” must be taken as merely a convenient word for 
“unit of weight”; + [a], ae, the special value of a for 
1=1 and p=1, is called the specific rotatory power of the 
sugar operated upon. The sign + indicates that the plane 
of polarization is turned either to the right or to the left 
according to the nature of the species. For a given species 
and a given temperature [a] has a constant value. Suppos- 
ing its value to have been determined by standard experi- 
ments and / to be known (or to be kept constant through- 
out and taken as unit of length), the determination of 
for a given solution suffices for the calculation of p. This 
method is largely used industrially for the assaying of cane 
sugar. 

Sugars, though neutral to litmus and inert towards such 
substances as carbonates on. the one hand and aqueous acids 
(qua acids) on the other, combine with strong bases, such as 
caustic potash, baryta, and lime, into saccharates, and, when 
brought into contact with the strongest nitric acid (or a 
mixture of the same with oil of vitriol) or (at the proper 
temperature) with acetic anhydride, unite with these into 
nitrates and acetates respectively, with elimination of 
water. These nitrates, etc., are related to the respective 
sugar exactly as (to take an analogous case) nitrate of 
methyl, CHs(NOs), is to methyl-alcohol, CH3(OH); only in 
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the case of a sugar a plural of NOs’s is capable of entering 
into every one molecule and turning out so many HO’s; 
hence sugars are said to be polyvalent alcohols. Of the 
several points of difference between saccharoses and glucoses 
the most important is that, while the latter remain un- 
changed when boiled with highly dilute sulphuric or hydro- 
chloric (or certain other kinds of) acid, the former take up 
water and every molecule breaks up into two molecules of 
glucose, which in general are of different kinds. 


SUGAR. 


, 
| in twenty-four hours. A numerous class of vegetable sub- 


Cane | 


sugar, for instance, yields dextrose and levulose (so called | 
from the direction in which they turn the plane of polarized | 


light), thus— 
CrH220n + H20 = CeHi20¢6 -++- Ce Hi206 


Cane Sugar Dextrose Lzvulose. 


Cane sugar turns the plane of polarized light to the right; 
the mixed glucose produced is levo-rotatory ; hence the pro- 
cess is spoken of technically as involving the inversion of 


cane sugar, and the mixed product is called invert sugar. | 


The term “inversion,” however, has come somehow to be 
used for all decompositions which fall under the above 
equation; occasionally it is used even in a wider sense, to 
include any decomposition of a carbo-hydrate (e.g., starch) 
into two less complex carbo-hydrates. 


All sugars are liable to fermentative changes; a_ 


special character of the three principal veg- 


ime etable sugars is that, when brought into 
changes, contact as solutions with yeast (living cells 


of saccharomyces), under suitable condi- 
tions, they suffer vinous fermentation, Ze, break up 
substantially into carbonic acid and alcohol. Dextrose 
and levulose break up directly,—C,gH1.0, = 2C,H,O 
+200, Cane sugar first, under.the influence of a 
soluble ferment in the yeast, gets inverted, and the 
invert sugar then ferments, the dextrose disappearing 
at a greater rate than the lzevulose. 

It is remarkable that no sugar has ever been pro- 
duced artificially even in the sense of being 
built up from other native organic sub- 
stances of less chemical complexity. It is 
easy to produce dextrose from starch, or leevulose from 
inulin, or both from cane sugar, by inversion ; but 
none of these processes is reversible by known methods. 
Yet the problem of producing cane sugar artificially 
may in a sense be oad. to have found a virtual solution 
at the hands of a German-American chemist, Fahlberg.? 
Fahlberg, by subjecting toluene, CsH;CH; (one of the 
- components of coal-tar naphtha), to a series of opera- 


Artificial 
production. 


tions has produced from it a body, CoH QNH, | It fuses at 95° C.; at 170° it passes into levulosan, CgH0;, 


which he ealled saccharine, because he found it to be 
about 230 times as sweet as cane sugar. This saccha- 
rine is a white crystallized solid, only slightly soluble 
in cold water, but sufficiently so to admit of its incor- 
poration with jellies, puddings, beverages, ete. A 
mixture of one part of it with 1000 parts of ordinary 
grape sugar (as produced industrially from_ starch) 
is as sweet as the best cane sugar. The substance, 
though an antiseptic, is said to be perfectly innocuous. 


Glucoses. 


Of these a pretty large number are now known, but only 
Giinaies: levulose and dextrose need be noticed here. 
fruit juices and in honey. In most of these materials they 
are accompanied by a small proportion of cane sugar, which 
forcibly suggests that the glucose in fruit juices is really 
inverted cane sugar. But, in opposition to this surmise, 
the proportion of cane sugar in oranges increases during 
the process of ripening, and the sourest of all fruits—the 
lemon—contains four parts of cane for every ten of invert 
sugar; besides, the juices of grapes and sweet cherries con- 
tain no cane sugar whatever. According to Stammer, the 
young leaves of the sugar cane contain abundance of invert 
sugar, which gradually disappears and gives way to cane 
sugar as the leaves develop and ultimately dry up. In the 
living body of man dextrose is constantly being produced 
from the glycogen of the liver, to be taken up by the blood 
and oxidized into carbonic acid and water. In certain dis- 
eases, however (see NUTRITION, vol. xvii. pp. 700-1), the 
sugar survives and passes into the urine; as much as one 
pound avoirdupois may be discharged by a diabetic patient 


1See Amer. Chem. Jour., i. p. 170, ii. p. 181, and i. p. 425; short 
notices in Jour. Soc. Chem. Ind., iv. p. 608, and February, 1886. 


Both are largely present in all kinds of sweet 


| alkali. 


stances, known as glucosides, contain glucose of some kiud 
in the sense that, when decomposed by boiling dilate sul- 
phuric acid or by the action of certain ferments, they split 
up into glucose and some product—not a sugar—which is 
characteristic of the respective species. For examples, see 
FERMENTATION, Vol. ix. pp. 84-5. 

Dextrose is being produced industrially from starch by 
inversion (see below), and sold as grape sugar. 
Such grape sugar, however, is very impure. 
For the preparation of pure dextrose rich diabetic urine, 
honey, and cane sugar are convenient materials. The 


Dextrose. 


|method recommended by Soxhlet is to dissolve 160 grams 
| (5.64 oz.) of powdered cane sugar in a mixture of 500 e.c. 


of alcohol of 85 per cent. by weight, and 20 e.c. of 
fuming hydrochloric acid at 45° C. and to allow the solu- 
tion to stand. After about a week dextrose begins to erys- 
tallize out, and, if the mixture is being frequently agitated, 
the deposit of crystals increases gradually. A small crop 


| of crystals thus obtained suffices for inducing erystalliza- 


tion in a large supply of fresh liquor. Dextrose crystallizes 
from its highly concentrated aqueous solution—somewhat 
tardily—in minute soft crystals, united into warts or cauli- 
flower-like masses, which contain 1H,O of crystal water 
beside CeHiO¢. .The crystals lose their water at 100° C. 
From absolute alcohol it crystallizes as CeHi2O¢6. Itdissolves 
in 1.2 parts of cold and far less of boiling water. 100 parts 
of alcohol of 0.837 specific gravity dissolve 1.94 parts at 
17.5° C. and 21.7 parts on boiling. In a given volume of 
aqueous solution 5 parts of dextrose produce the same 
degree of sweetness as 3 parts of cane sugar. Dextrose 
fuses at 146° C. and at 170° passes into glucosan, C,H10;, 
an almost tasteless solid, which when boiled with dilute 
sulphuric acid is reconverted into dextrose. If a solution 
of dextrose in absolute alcohol is saturated with hydro- 
chloric acid gas at 0° C., di-glucose, CizH22On, is produced, 


' which, however, is only isomeric with cane sugar (Gautier). 


Levulose-—The liquid part of erystalline honey consists 
chiefly of levulose; but its purification is diffi- 
cult. From invert sugar it can be extracted, Levulose. 
according to Dubrunfaut, by cautious addition 
of slaked lime at a low temperature. The levulose sepa- 
rates out as a difficultly soluble lime compound, which is 
separated from the mother-liquor containing the dextrose 
by pressure and by judicious washing with cold water. The 
leevulosate of lime is decomposed by the exact equivalent 
of oxalic acid solution ; then the oxalate of lime is filtered 
off, and the filtrate evaporated on a water-bath. The levu- 
lose ultimately remains as a thick syrup, which formerly 
was supposed not to be susceptible of crystallization ; but 
Jungfleisch and Lefrane have succeeded lately in obtaining 
erystals from it by means of alcohol. Leeyulose is very 
largely soluble in water, and fully as sweet as cane sugar. 


analogous to glucosan. 
The following reactions, though studied chiefly with 


| dextrose, apply also to levulose, and, substan- 


tially at least, to glucoses generally. Ifasolu- Reactions. 
tion of glucose is mixed with excess of caustic 

potash or soda, a solution of alkaline glucosate is formed, 
which, however, has little stability. If the solution is 
heated, the glucosate is decomposed with formation of dark- 
colored (soluble) alkali salts of acid products, which, what- 
ever they may be, are not reconvertible into glucose. Cane 


| sugar, in these circumstances, remains substantially un- 


changed, and can be regenerated by elimination of the 
If a solution of glucose is mixed with (not too 
much) sulphate of copper, and an excess of caustic potash 
or soda be then added, no precipitate of cupric hydrate is 
formed, but an intensely blue solution, which, on standing 
in the cold gradually, and on heating promptly, deposits a 
red precipitate of cuprous oxide, CuzO, the glucose being 
oxidized at the expense of the dissolved CuO into soluble 
alkali salts of little known acids. By means of this 
(Trommer’s) test the least trace of glucose in a solution 
can be discovered. Cane sugar, in the cr ields 
cuprous oxide only on long-continued boiling. gbling 
has brought this test into the following more convenient 
form, which, besides, admits of quantitative Han 
34.65 grams (1.22 0z.) of sulphate of copper, CuSO, + 5H20, 
and 173 grams (6 oz.) of Rochelle salt (double tartrate of 
potash and soda) are dissolved in a solution of 70 grams 
(2.46 oz.) of solid caustic soda, and the intensely blue solu- 
tion produced is diluted to 1000 c.c. Every c.c. of Fehling 
solution oxidizes about 5 milligrams (.077 grain) of dextrose 
(not of glucose generally). To determine an t 
weight of glucose, its solution is added to — 


suitably diluted Fehling solution at a boili 
completely as possible,—the requisite time de; 


is maintained for a sufficient time to oxidize 
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the nature of the glucose. 
is allowed to settle, is then collected on a filter, and weighed 
directly or indirectly. From its weight the weight of the 
glucose is caleulated,—a standard experiment with a known 
weight of the respective kind of pure glucose furnishing | 
the factor. A less exact but more expeditious method is | 
to dissolve the sugar to be analyzed in water, to dilute to a 
known volume (not less than 200 ¢.c. for every gram of 
glucose), and to drop this solution from a burette into a 
measured volume of dilute Fehling solution ata boiling | 
heat until the blue color is just destroyed, i.e, the copper 
just precipitated completely as CuO. This method is 
largely used in sugar-houses in the assaying of crude cane | 
or beetroot sugars.’ 

Saccharoses. 


Of these only cane sugar, milk sugar, and maltose can be 
noticed here. The highest qualities of com- 
Cane sugar, mercial cane sugar are chemically pure. Pure 
2 cane sugar crystallizes from its supersaturated | 
syrup in colorless, transparent monoclinic prisms (exem- 
plified in colorless candy sugar). The crystals are barely, 
if at all, hygroscopic; they are rather hard, and when 
broken up in the dark give off a peculiar kind of bluish 
light. Sp. gr. 1.593 at 4° C. The aqueous solution, saturated 
at ¢° C., contains p per cent. of dry sugar. For 
t= 0° 10° 20° 80° 40° 50° 
p=65.0 65.6 67.0 69.8 75.8 2.7. 
From 50° upwards the solubility increases at sucn a rate 
that a given quantum of water dissolves any quantity of | 
sugar if the mixture is constantly kept boiling. Accord- 
ingly a sugar syrup when boiled down deposits nothing, 
but passes gradually into the condition of fused sugar when 


The cuprous oxide precipitate | 


| of cheese, 


| with animal charcoal, and crystallization. 
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washed and decomposed by water and carbonic acid, with 
formation of insoluble carbongte of strontia (from which 
the hydrate can be reproduced) and a solution of cane sugar. 
The ultimate molasses produced in sugar making or refin- 
ing, though they refuse to deposit crystals under any con- 
ditions, contain some 30 to 40 per cent. of real cane sugar; 
Scheibler’s process applies to them,—to put the industrial 
bearings of the discovery in the proper light,—and it has 
led to quite a series of patents for the production of 
strontia; but, as far as we know, it has failed to take root 
in the sugar industry. 

Milk Sugar occurs in the milk of mammals, and it is 
doubtful whether it occurs anywhere else, al- 
though Bouchardat once proved its presence in 
a sample marked as sugar obtained from Sapota 
Achras (the sapodilla of the West Indies). It is made in- 
dustrially in Switzerland as a bye-product in the making 
It passes into the whey, from which it is ex- 
tracted by evaporation to a small volume, decolorization 
From the com- 
mercial product the pure substance can be obtained by re- 
peated recrystallization from water, and ultimately by pre- 
cipitation from the aqueous solution by alcohol. Milk sugar 
as it erystallizes from water under the ordinary conditions 
forms hydrated crystals of the composition Ciz2H20On + 
H20 ; under certain conditions anhydrous crystals separate 
out. The hydrated crystals have pretty much the aspect 
of candy sugar, but they are less transparent, far harder, 
quite free from every soupgon of hygroscopicity, and far 
less sweet. They dissolve in six parts of cold and in 2.5 
parts of boiling water; the solutions are notsyrupy. Milk 
| Sugar is hardly soluble in alcohol. The ordinary crystals, 
'as the formula shows, have the composition of a glucose ; 


Milk sugar. 


the boiling-point merges into the fusing-point of sugar, | indeed milk sugar solution behaves to caustic alkalies and 
which lies at 160-161° C. Even a cold-saturated solution to Fehling solution as if it were a glucose. But the hy- 
of sugar has the consistence of a syrup. Absolute alcohol drated crystals lose their water at 130°, with formation of 
hardly dissolves sugar at all; aqueous alcohol dissolves it | ® residue reconvertible into the original substance by the 


a © 


_ charcoal, plays a great part in the manufacture of sugar. 
_ The following strontium salt must be named, because it 


tion industrially. 


the more largely the greater its proportion of water. Fused 
sugar freezes into a transparent glass, which is colorless if 
pure, but in practice generally exhibits a yellowish hue, | 
and, if really anhydrous, remains glassy for an indefinite 
time. Barley-sugar and certain other confections are sub- 
stantially fused sugar; but from their mode of manufac- 
ture they retain a trace of inclosed water, which constantly 
dissolves particles of the surrounding sugar glass to rede- 
posit them in the less soluble form of crystals, so that | 
barley-sugar in the course of time loses its transparency 
through conversion into an aggregate of minute crystals. | 
If fused sugar is kept at a few degrees above its fusing- 
int for some time, it passes into an alloy, CsHi206—+ 
Celt Os, of dextrose and levulosan (see above). At higher 
temperatures it loses water and passes into anhydrides not 
reconvertible into cane sugar, which are known in tHe 
aggregate as “caramel,”—a most intensely brown viscous 
solid, easily soluble in water and in aqueous alcohol, with 
formation of intensely colored solutions. Caramel (often 
made of dextrose) is much used as an innocent coloring 
agent for sauces, liqueurs, ete. A pure solution of cane | 
sugar is said to remain unchanged on boiling (it being 
understood, of course, that local overheating be carefully 
avoided); but continued contact with even so feeble an | 
acid as carbonic induces at least partial inversion. The 
statement of the unchangeability of sugar solution on | 
boiling seems hardly credible, because a syrup boiling at | 
all considerably above 100° C. contains plenty of molecules 
at temperatures above 160° C., which are bound to suffer 
irreversible conversion into dextrose and levulosan (or 
lwvulose), and even, if hot enough, caramelization. In 
ordinary practice, at any rate, sugar solutions on boiling do | 
behave as indicated by this theory. Cane sugar, as already 
stated, unites with alkalies, alkaline earths, and other of 
the more strongly basic metallic oxides into saccharates. 
A soluble saccharate of lime, which is readily decomposa- 
ble by carbonic acid and even by filtration through bone 


at promised some years ago to occupy a similar posi- 
According to Scheibler, if strontia 
hyd SrOH20 + 8H:0, is added to a boiling 15 per cent. 
tion of cane sugar, then as soon as 2SrO is added for 
every CH201 the salt Ci2H2:0u +2Sr0 separates out as a 
ndy powder, and after addition of 2.5 times SrO almost 


e sugar is precipitated. The precigitate is easily 


ter, 
x heated a fine blue solution. If sugar now be added 


ue | return,—AM. Ep.] 
Vou, XXII.—1138. 


mere action of water; besides, milk sugar is susceptible of 
inversion into dextrose and a specific galactose. The optical 
behavior of a milk sugar solution varies according as it is 
derived from the ordinary crystals or the anhydride pro- 
duced at 130°, and according to the time which has elapsed 
since its preparation; but if it stands sufficiently long the 
specific rotatory power assumes ultimately the same (con- * 
stant) Value. Milk sugar solution when brought in contact 
with yeast does not suffer vinous fermentation; but cer- 
tain Spaltpilze induce a fermentation involving the forma- 
tion of aleohol and of lactic acid. This process is utilized 
by the Kirghiz in the production of their native drink, 
“coumiss,” made from mare’s milk (see MILK, vol. xvi. p. 
318). Milk sugar is used in medicine as adiluent for dry 
medicines. Homcopathists use it by preference. A solu- 
tion of milk sugar in certain proportions of water and cow’s 
milk is used occasionally as a substitute for mother’s milk. 
Maltose does not occur in nature; it is largely produced 
along with dextrin when starch paste is acted 
upon by dilute sulphuric acid or the ferment 
called “diastase,” which is supposed to be the 
active agent in malt. For its preparation 2 kilograms (4.40 
tb) of potato starch are made into a paste with 9 litres (15.84 
pints) of water over a water-bath ; after allowing it to cool 
down to 60° or 65° C., an infusion of from 120 to 140 grams 
(4.23 to 5 oz.) of malt made at 40° C.isadded. The mixture 
is kept at from 60° to 65° for an hour; it is then boiled and | 
filtered. The filtrate is evaporated to a syrup, which is 
exhausted twice with alcohol of 85 per cent. by weight and 
then once with absolute alcohol. The dextrin (mostly) re- 
mains; the maltose passes into solution. The alcoholic 
extracts are evaporated to a syrupy consistence and allowed 
to stand. The absolute alcohol extract soon yields a crop 
of impure crystals of maltose, which are used to induce 
crystallization in the other two syrups. In regard to the 
somewhat tedious methods of purification we refer to the — 
handbooks of chemistry. Maltose crystallizes (from alcohol 
on spontaneous evaporation) in fine needles of the composi- 
tion CHy20u-+ H2,0. The H:20 goes off: at 100°C. Mal- 
tose is less soluble in alcohol than dextrose, to which it is 
otherwise very similar. To caustic alkalies and Fehling 


Maltose, 


| solution it behaves exactly as dextrose does. Like it, it 


suffers vinous fermentation under the influence of yeast. 
When boiled with dilute sulphuric acid it breaks up into 
(so to say) dextrose and dextrose. Maltose plays an im- 
portant part in the brewing of alcoholic malt sia ' 
Ww. D. 
History. 
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has an inaccurate notice from Nearchus of the Indian 
honey-bearing reed, and various classical writers of the 
first century of our era notice the sweet sap of the Indian 
reed, or even the granulated salt-like product which was 
imported from India, or from Arabia and Opone (these 
being entrepdts of Indian trade),! under the name of sac- 
charum, or caxapc (from Sanskr., sarkara, * gravel,” “sugar ’”’) 
and used in medicine. The art of boiling sugar was known 
in Gangetic India, from which it was carried to China in 


SUGAR. 


| dustry of national importance, especially in Germany, con- 


trolling in the meantime the market against the cane- 
sugar trade. While cane sugar was practically without a 


rival, the cultivation was in general highly profitable, but 


the first half of the 7th century; but sugar-refining cannot | 
have then been known, for the Chinese learned the use of | 


ashes for this purpose only in the Mongol period, from 
Egyptian visitors.2 The cultivation of the cane in the 
West spread from Khizistén in Persia. At Gundé-Shdptr 
in this region “sugar was prepared with art” about the 
time of the Arab conquest,’ and manufacture on a large 
scale was carried on at Shuster, Sas, and Askar-Mokram 
throughout the Middle Ages. It has been plausibly con- 
jectured that the art of sugar-refining, which the farther 


East learned from the Arabs, was developed by the famous | 


physicians of this region, in whose pharmacopeia sugar 
had an important place. Under the Arabs the growth and 
manufacture of the cane spread far and wide, from India 
to Sas in Morocco (Edrisi, ed. Dozy, p«62), and were also 
introduced into Sicily and Andulasia. 

In the age of discovery the Spaniards became in their 
turn the great disseminators of the sugar cultivation: the 
cane was planted by them in Madeira in 1420; it was 
carried to San Domingo’ in 1494; and it spread over the 
occupied portions of the West Indies and South America 
early in the 16th century. Within the first twenty years 
of the 16th century the sugar trade of San Domingo ex- 
panded with great rapidity, and it was from the dues 
levied on the imports brought thence to Spain that Charles 
V. obtained funds for his palace-building at Madrid and 
Toledo. In the Middle Ages Venice was the great Euro- 
pean centre of the sugar trade, and towards the end of 
the 15th century a Venetian citizen received a reward of 
100,000 crowns [$111,940] for the invention of the art of 
making loaf-sugar. One of the earliest references to sugar 
in Great Britain is that of 100,000 tb of sugar being shipped 
to London in 1319 by Tomasso Loredano, merchant of 
Venice, to be exchanged for wool. In the same year there 
* appears in the accounts of the chamberlain of Scotland a 
payment at the rate of 1s. 94d. [43 cts.] per potind for 
sugar. Throughout Europe it continued to be a costly 
luxury and article of medicine only, till the increasing use 
of tea and coffee in the 18th century brought it into the 
list of principal food staples. The increase in the consump- 
tion is exemplified by the fact that, while in 1700 the 
amount used in Great Britain was 10,000 tons, in 1800 it 
had risen to 150,000 tons, and in 1885 the total quantity 
used was almost 1,100,000 tons. 

In 1747 Andveas Sigismund Marggraf, director of the 
physical classes in the Academy of Sciences, Berlin, dis- 
covered the existence of common sugar in beetroot and in 
numerous other fleshy roots which grow in temperate 
regions. But no practical use was made of the discovery 
during his lifetime. The first to establish a beet-sugar 
factory was his pupil and successor, Franz Carl Achard, at 
Cunern (near Breslau) in Silesia in 1801. The processes 
used were at first very imperfect, but the extraordinary 
increase in the price of sugar on the Continent caused by 
the Napoleonic policy gave an impetus to the industry, and 
beetroot factories were established at many centres both in 
Germany and in France. In Germany the enterprise came 
to an end almost entirely with the downfall of Napoleon I.; 
but in France, where at first more scientific and economical 
methods of working were introduced, the manufacturers 
were able to keep the industry alive, It was not, however, 
till after 1830 that it secured a firm footing; but from 1840 
onwards it advanced with giant strides. Now it is an in- 


1 Lucan, iii. 237; Seneca, Epist., 84; Pliny, H.N., xii. 8 (who 
supposes that ange was produced in Arabia as well as in India) ; 
Peripl. Mar. Eryth., 214; Dioscorides, ii. 104. The view, often re- 
peated, that the saccharum of the ancients is the hydrate of 
silica, sometimes found in bamboos and known in Arabian 
medicine as labdshir, is refuted by Yule, Anglo-Indian Glossary, 
p. 654; see also Not. et Extr, des MSS. de la Bibl. Nat., xxv. 267 sq. 

2 Marco Polo, ed. Yule, ii, 208, 212. In the Middle Ages the best 
sugar came from Egypt (Kazwini, i. 262), and in India coarse sugar 
is still called Chinese and fine sugar Cairene or Egyptian. 

3 So the Armenian Geography ascribed to MosEs OF CHORENE 
(gv. for the date of the work) ; St. Martin, Mém. sur U Arménie, ii. 

4 Istakhri, p. 91; YAkiit, ii. 497. Tha‘dlibi, a writer of the lth 
century, says that Askar-Mokram had no pane for the quality 
and quantity of its sugar, “ notwithstanding the great production 
of ‘Irak, Jorjin, and India.” It used to 4 50,000 pounds of sugar 
to the sultan in annual tribute (Latdz, p. 107). The names of 
sugar in modern European languages are derived through the 
Arabic from the Persian shakar. 


it was conducted under tropical skies, largely by slave 
labor and entirely removed from scientific supervision. 
The staple produced at the plantations was raw sugar, 
which was sent to Europe to be refined. It was not till the 


| pressure of the competition with beet sugar began to make 


itself felt that planters realized the necessity for improving 
their methods of working. It has now been found possible 


| to apply many of the processes and appliances devised in 


connection with the production of beet sugar to the ex- 
traction of its older rival. 


Manufacture. 


CANE SuGAR MANUFACTURE.—The sugar-cane (Saccha- 
rum officinarum) is a species of grass, the stalks 
or canes of which reach a height of from 8 to 
15 feet, and attain a diameter of 14 to 2 inches. 
The stalks are divided into prominent joints or 
internodes, the long sheathing alternate leaves springing 
from each joint. As the canes approach maturity they 
throw up a long smooth hollow joint termed the arrow, 
whence springs the flower head, consisting of beautiful 
feather-like loose panicles. The points are filled with a 
loose spongy fibrous mass, saturated with a juice which is 
at first watery but afterwards becomes sweet and glutinous. 
As the joints ripen, the leaves wither and fall away and the 
stem becomes externally smooth, shining, and hard, con- 
taining much silica. The varieties of sugar-cane in culti- 
vation are very numerous, and are distinguished from each 
other by external color, length of internodes (3) to 10 
inches), height to which they grow, richness in juice, and 
many other characters. The four principal classes culti- 
vated in the West Indies are the Creole or country cane, 
the Tahiti cane, the Batavian cane, and the Chinese cane. 
An average sample of Tahiti cane at maturity contains— 


Manu- 
facture. 


water, 71.04 per cent.; sugar, 18.00; ligneous tissue and ~ 


pectin, 9.56; albumen, coloring matter, and insoluble salts, 
1.20; silica, 0.20. The sugar-cane requires a rich, well- 
drained, but moist soil. It is propagated by slips taken 
from the upper part of the canes, which are planted at in- 
tervals about 5 feet apart or in close-set rows 6 feet apart. 
In the West Indies the planting takes place between June 
and October, and in the case of the Creole variety the canes 
are ready for cutting down by the beginning of January 
in the second following year. When mature the canes are 
cut down close to the ground, the remaining leaves and 
upper shoot removed, and the stalks immediately taken to 
the mill for crushing. The stocks left are liberally manured 
with crushed remains and ashes of former crops, combined 
with nitrogenous manures, and are covered over; they then 
send up a crop of new stems, termed ratioons. The system 
of rattooning can be continued for several years, but the 
canes so treated go on declining in size and in yield of 
sugar. The yield of canes, of course, varies within wide 
limits; but 20 tons per acre may be regarded as a good 
average crop. 

Cane-Crushing.—The juice is extracted by pressing the 
canes in a sugar-mill between three, or sometimes five, 
heavy close-set rollers of iron, placed horizontally in a 
powerful framework or cheeks. In a three-roller mill they 
consist of a cane, top, and megass roller respectively. The 
top roller is set above and between the other two, and under 
its periphery is a fixed metal plate called the trash turner, 
which guides the cane coming from between the cane and 
top rollers into the bite between top and megass rollers. 
Generally the cane roller is screwed up to within half an 
inch of the top roller, while the free space between top and 
megass rollers is considerably less. The mill is set in mo- 
tion by steam power, and the canes are fed by hand on a 
travelling band or carrier into the rollers. If a thick feed 
is placed at one side and little at the other, one portion 
passes through imperfectly crushed, while the otherseverely 
strains the mill and may either stop the machinery or cause 
a breakdown by some portion giving way. The d of 
juice obtained with an ordinary mill varies from 60 t 
per cent. One of the most useful devices for imp: 
machinery is the substitution of an hydraulie 
which can be applied to the headstocks of any o 
in place of the rigid and immovable serews and 
the ordinary mill. This secures a uniform pr 
the most irregular feed and much greater p 
possible with rigid rollers, resulting in a greatl, 
yield of juice (67 to 70 per cent.) and a mega: 
proportionately drier and therefore more a D 
for steam-raising. The juice from the mill is. 
trough, whence it is carried by pipes to the 
even the most perfect system of mec! B 
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a large percentage of sugar in the refuse cane, and to! 


remedy this the diffusion method (see below), which has 
been attended with remarkable success in the beet industry, 
has been ulso applied to the extraction of cane juice. At 
Aska (Madras) in India it has been found possible by that 
process to obtain as much as 87} of the 90 per cent. of juice 
present in canes. Considerable difficulty was at first found 
in slicing the silicious stalks for diffusion ; but this process 
seems to promise a much more exhaustive extraction of the 
juice than can be secured by mechanical means. The juice 


is a turbid frothy liquid of a yellowish green color, with a | 


specific gravity of from 1.070 to about 1.100. The variety 
of cane cultivated, its age, and especially the nature of the 
season in which it has grown as regards rain, all have an 
important influence on the yield of sugar. The expressed 
juice contains from 15 to 18 per cent. of solids, showing on 
a good average— sugar, 14.55 per cent.; glucose, 1.65; non- 
saccharine solids, .917; ash, .283. The juice got from sugar- 
cane is much richer in sugar and less contaminated with 
non-saccharine solids than that yielded by beet; and its 
pleasant taste and aromatic odor contrast markedly with 

the acrid taste and unpleasant smell of beet juice. 
Purification of the Juice.—In the hot climates where sugar- 
canes grow a process of fermentation is almost 


Purifica- immediately set up in the impure juices from 


tionofcane the canes, causing the formation of invert sugar | 


juice. and later products of fermentation, and thereby 
a serious loss of sugar. It is therefore essential 
that with the least possible delay the manufacturing pro- 
cesses should be proceeded with. The juice is first filtered 
through a set of sieves to remove the mechanical impurities 
it carries from the mill. Then it is run into the clarifiers, 
a series of iron vessels capable of holding six or eight hun- 
dred gallons of juice, and in these it is heated up to about 


1308 Fahr., and milk of lime is added in quantity sufficient | 


to neutralize the acid constituents it contains. ‘The heat is 

then raised to just under the boiling-point, when gradually 

a thick scum rises and forms on the surface, and when the 

defecation thereby effected is complete the clear liquid 

below is drawn off. Various other substances besides lime 
are employed for the defecation of juice, one of which, the 
bisul phide of lime in the so-ealled Icery process, has attained 
considerable favor. The bisulphide is added in excess; 
the acids of the juice decompose a certain proportion of it, 
liberating sulphurous acid, which by its influence promotes 
the coagulation of the albuminous principles and at the 
same time promotes the bleaching of the liquid. In an- 
other process the green juice is first treated with sulphu- 
rous acid, which (with the natural acid constituents) is 
subsequently neutralized. by lime. Recently also phos- 
phorie acid has come into favor as a defecating agent. 
Boiling Down.—From the clarifier the juice passes on to 
the battery, a range of three to five pans or 

“coppers,” heated by direct fire, in which it is 

concentrated down to the crystallizing point. 

The juice, gradually increasing in density, is 

passed from the one to the other till it reaches the last of 

the series, the striking teach, in which it is concentrated to 
the granulatitig point. The skimmings from these pans 
are collected and used for making rum. From thestriking 
teach the concentrated juice is removed to shallow coolers, 
in which the crystals form. A few days later it is trans- 
ferred to hogsheads in the curing-house, and the molasses 
is drained away from the crystallized raw sugar into tanks. 

The sugar so obtained is the muscovado of the sugar-refiners, 

and both that and the molasses form their principal raw 

materials. Clayed sugar consists of raw sugar from which 

a portion of the adherent molasses has been dissolved by the 

action of moisture percolating through it from moist clay 

laid over its surface. Labor difficulties and scarcity of 
water operate against the general introduction of improved 
systems of working cane-juice, but in many plantations cen- 
tral usines or sugar-factories have been established with 
great success. In these the canes of many growers are 
worked up with the aid of the triple effect apparatus, the 
vacuum pan, and the centrifugal separator employed by 
beet manufacturers. Wetzel’s pan, Fryer’s concreter, and 
similar devices for the efficient evaporation of juice by ex- 

‘posing it to the action of heat in thin films over an ex- 

tended surface are also in use. 

Beer SuGAR MANUFAcTURE.—The sugar beet is a culti- 
“esed vated variety of Beta maritima (natural order 
ugar beet. Chenopodiacex), other varieties of which, under 

the name of mangold or mangel wurzel, are 

yn as feeding-roots for cattle. The plants are cultivated 

‘turnips, and the roots attain their maturity in about 

months after sowing, being gathered during September 

ber. The efforts of growers have been largely 
to the development of roots yielding juice rich in 
and especially in Germany these efforts have been 


Boiling 
down. 
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stimulated by the cireumstance that excise duty on inland 
sugar is there calculated on the roots. The duty is based 
on the assumption that from 124 parts of beet 1 part of grain 
sugar is obtained ; but in actual practice 1 part of raw sugar 
is now yielded by 9.27 parts of root. Moreover, when the 
sugar is exported a drawback is paid for that on which no 
duty was actually levied, and hence indirectly comes the 
so-called bounty on German sugar. In 1836 for 1 part of 
sugar 18 parts of beet were used, in 1850 13.8 parts, in 1860 
12.7 parts, and now (1887) about 9.25 parts only are required. 
In France till recently the inland duty was calculated on the 
raw sugar; hence the French grower devoted himself to the 
production of roots of a large size yielding great weight per 
acre, and had no motive to aim at rich juice and economical 
production. Many processes, therefore, have come into use 
in German factories which are not available under the 
French methods of working. But since 1884 the French 
manufacturers have had the power to elect whether 
duty shall be levied on the roots they use or on the raw 
sugar they make, and a large proportion have already 
chosen the former. The nature of the seasons exercises 
' much influence on the composition of sugar beet, especially 
| on itsrichness in sugar, which may range from 10 to 20 per 
cent. The following represents the limits of average com- 
position : 

dupar and ethenponuwie lead 

Sugar and other soluble bodies ; 

Cellulose and other solids } solids 
| The non-saccharine solids in the juice are very complex, 
|embracing albumen, amido-acids, and other nitrogenous 
bodies, beetroot gum, soluble pectose compounds, fat, color- 
ing matter, with the phosphates, sulphates, oxalates, and 
citrates of potash, soda, lime, and iron, and silica. The 
relation and relative proportion of these to the sugar pre- 
sent are of the utmost importance. 

Two distinet ways of obtaining the juice from beet are 

now principally employed,—pressure and dif- 
fusion. The mechanical methods of pressure Extraction 
are principally used in France; the process of of juice. 
diffusion is all but universal in Germany. 
Formerly a modified diffusion process—maceration—was in 
use; but it has now been generally abandoned, as has also a 
means of separating the juice by centrifugal action, For 
the mechanical processes the roots have first to be reduced 
to a condition of fine pulp. For this purpose 
the roots, thoroughly trimmed and washed, are 
fed into a pulping machine, in which a large 
drum or cylinder, armed with close-set rows of 
saw-toothed blades, is revolved with great rapidity, so that 
the fleshy roots on coming against them are rasped down to 
a fine uniform pulp. The operation is assisted by pouring 
small quantities of water or of watery juice on the revoly- 
ing drum, which thins the pulp somewhat, and aids the 
free flow of the juice in the subsequent operation. The 
expression of the juice is effected either by the hydraulic 
press or by continuous roller presses. From the hydraulic 
press the juice flows freely at first; but in order to obtain 
the largest possible yield it is necessary to moisten the first 
press-cake and submit it to a second pressure, whereby a 
thin, watery juice isexpressed. After having been pressed 
twice, the cake that is left should amount to not more than 
17 per cent. of the original roots; hence, allowing 4 per cent. 
for ligneous tissue, ete., only about 13 per cent. of water, 
sugar, and soluble salts, ete., remain in the refuse. For the 
system of continuous pressure presses analogous to the mills 
employed for cane-crushing are used, Many modifications 
of the roller press have been introduced, and, although the 
best express from 3 to 5 per cent. less juice than the hydrauli¢ 
press, they have several advantages under the system form- 
erly common in France, which bound the maker to return 
press-cake containing a certain proportion of sugar for use 
as a feeding-stuff on the farm. In certain forms of press 
the lower rollers are perforated to allow the escape of the. 
expressed juice ; in some the rollers are covered with india- 
rubber, so that they give an elastic squeeze on an extended 
surface; and in others the pulp is carried in an endless 
cloth through a series of rollers, being all the while subjected 
to gradually increasing pressure. 

The diffusion process for obtaining beet juice depends on 
the action of dialysis, in which two liquids of 
different degrees of concentration separated by 
a membrane tend to transfuse through the 
membrane till equilibrium of solution is at- 
tained. Inthe beet the cell-walls are membranes inclosing a 
solution of sugar. Supposing these cells to be brought into. 
contact with pure water, then by theory, if the cells contain 
12 per cent. of juice, transfusion will go on tillan equal weight 
of water contains 6 per cent. of sugar, while by the passage 
of water into the cell the juice there is reduced to the same 
density. Taking the 6 per cent. watery solution and with 
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it treating fresh roots containing again 12 per cent., a 9 per 
cent. solution will be attained which on being broughtathird 
time in contact with fresh roots would be raised to a dens- 
ity of 10.5. Thus theoretically seven-eighths of the whole 
sugar would be obtained at the third operation, and it is on 
this theory that the diffusion process is based. In working 
the process a range of ten or twelve diffusers are employed, 
eight being in operation while the others are being emp- 
tied, cleaned, and refilled. These diffusers consist of large 
close upright cylinders capable of holding each two or three 
tons of sliced roots. They are provided with manholes 


above, perforated false bottoms, and pipes communicating | 


with each other, so that the fluid contents of any one can 
be forced by pressure into any other. In working, pure 
water from an elevated tank is run into No. 1 cylinder, 
which contains the slices almost exhausted of their soluble 
cohtents ; it percolates the mass, and by pressure passes into 
No. 2, where it acts on slices somewhat richer iu jnice. So 
it goes through the series, acquiring density in its progress 
and meeting in each successive cylinder slices increasingly 
rich in juice. Before entering the last cylinder the watery 
juice is heated, and under the combined influence of heat 
and pressure the juice within the cylinder becomes richly 
charged with sugar. No.1 cylinder When exhausted is 
disconnected; No, 2 then becomes No. 1, and a newly 
charged cylinder is joined on at the other extremity; and 
so the operation goes on continuously. The juice ulti- 
mately obtained is diluted with about 50 per cent. of water ; 


but it is of a comparatively pure saccharine quality, with | 
sugar crystals. Boiling down at low temperature is effected 


less gummy, nitrogenous, and fibrous impurities than ac- 

company the juice yielded by mechanical means. 
If the juice obtained by any process were a pure solution 
of sugar the manufacturing operations would 


Maps oe be few and simple. But beet juice is at best a 
Gabk very mixed solution, containing much gum, 
juice. acid bodies, nitrogenous matter, and various 


salts. These adhere to the saccharine solution 
with the utmost obstinacy ; they attack the sugar itself and 
change crystalline into invert sugar, communicating to it 
a dirty brown color and a disagreeable acrid taste and 
smell. To separate as far as possible the non-saccharine 
constituents and to remove the color from the juice are 
troublesome tasks. The preliminary purification embraces 
two sets of operations,—first the treatment of the juice with 
lime and carbonic acid ; secondly, filtration through animal 
charcoal. Under the old method of working the juice is 
first boiled in a copper pan with milk of lime to the extent 
of Ahi 4 to 1 per cent. of lime to the weight of juice oper- 
ated on. 


an insoluble precipitate, and in part combines with the 
sugar to form a soluble saccharate of lime. 
lime combination and the coagulum rise as a scum over the 
surface of the juice, and the latter, now comparatively clear, 


is drawn off by a siphon pipe, to be treated in another | 


vessel with carbonic acid. The acid breaks up the saccha- 
rate of lime and forms insoluble carbonate of lime, which 
in precipitating carries down further impurities with it. 
After settlement the clear juice is drawn off and the pre- 
cipitated slime pressed in a filter press, whereby it gives up 
the juice it contains. As now commonly conducted these 
operations—treating with lime and carbonic acid—are com- 
bined, according to the method devised by Jelinek. The 
juice to be purified is heated and treated with as much as 
5 per cent. of lime, while carbonic acid is simultaneously 
injected into the mass. The juice meantime is raised to a 
temperature just under boiling-point. The addition of 
such a large amount of lime affects the precipitation of a 
great proportion of the non-saecharine constituents of the 
juice. The whole mass of turbid liquid formed by this 
treatment is forced into a filter press, and there the lime 
compounds and impurities are separated with great rapidity 
from the saccharine juice. Numerous other methods of 
purification have been proposed, and to some extent have 
met with favorable reception; but of these we can only 
mention that of Dubrunfaut and De Massy, in which 
baryta is substituted for lime, thereby producing an in- 
soluble barium saccharate, and the analogous process of 
Scheibler, in which strontia is employed in the same sense, 
producing likewise insoluble strontia saccharate. The 
juice, which still contains much saline and other non- 
saccharine matter, is next filtered through animal charcoal ; 
this largely removes coloring matter and carries away a 
further proportion of the salts. Charcoal filtering is an 
expensive process; being, mcreover, a feature of the sub- 
sequent refining, many attempts have been made to dis- 

nse with it, and the success of the Jelinek method in pro- 

ucing a comparatively pure and colorless juice has given 
ponth to hopes that it may at this stage be yet dispensed 
with. 


The boiling serves to coagulate the albuminoids, | 
while the lime forms with certain of the other impurities | 


The insoluble | 
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The next operation consists in concentrating the com- 
paratively pure but thin and watery juice,—a 
work formerly dune in open pans by direct 
firing, but now carried out in closed vessels, in 
which the vacuum pan principle of boiling is 
brought into play. The apparatus consists of a series of 
three closed vessels, hence called a “ triple effect,” although 
in some cases a two-vessel apparatus or double effect is em- 
ployed. These pans are provided internally with a series 
of closed pipes for steam-heating, the steam from the boiler 
of the first passing by a pipe into the worm of the second, 
and similarly the steam from the second into the worm of 
the third when a third pan is employed. The steam which 
rises in the third pan is drawn off by a condenser and 
vacuum pump, and, as the vacuum so created acts through 
the whole series, the juice is evaporated and concentrated 
at a comparatively low temperature by the agency of the 
steam supplied to the first pan. The juice increases in 
gravity as it is drawn from the one pan to the other, till by 
the time it is run off from the third cylinder it has attained 
a concentration representing a gravity of about 25 Baumé. 
This concentrated juice is while in a heated condition 
filtered through fresh charcoal, from which it comes ready 
for boiling down to crystallization. To bring the dense 
juice to ‘the crystallizing point it is necessary to conduct 
the evaporation at the lowest possible temperature. High 
temperature increases the uncrystallizable at the expense 
of the erystallizable portion, and burris some proportion 
into caramel, which darkens the liquid and the resulting 


Crystal- 
lization. 


by the use of the vacuum pan, a closed globular vessel in 
which by the aid of a condenser and air-pump a vacuum is 
maintained over the boiling juice and the boiling-point is 
lowered in proportion to the decrease of air pressure. In 
vacuum pan boiling the thick juice may simply be concen- 
trated to that degree of density from which, on cooling, 
the crystals will form, or the crystals may be allowed to 
separate from the mother-liquor in the pan while the 
boiling proceeds; these crystals, forming nuclei, increase 
in size from the concentration of fresh charges of juice 
added from time to time. By this method the boiled-down 
juice as it leaves the pan consists of a grainy mass of erys- 
tals floating in a fluid syrup. After being 


allowed to cool, the mass is fed into the drum Separa- 
or basket of a centrifugal machine, which by pon 
its rapid rotation separates the fluid molasses sg poten 
from the crystals, driving the liquid portion molasses, 


through the meshed wall of the basket. For 

further cleaning of the crystals from adherent syrup a small 
quantity of either water or pure syrup is added to the drum, 
and is likewise forced through the sugar crystals by cen- 
trifugal action. Steam also is employed for cleaning the 
crystals whilst in the centrifugal machine. The syrup 
from the first supply of sugar is returned to the vacuum — 
pan, again boiled, and treated as above for a second supply 
of less pure sugar; similarly a third supply is yielded by 
the drainings of the second. The molasses from the third 
supply is a highly impure mixture of erystallizable and 
invert sugar, potash, and other salts, smelling and tasting 
powerfully of its beet origin. Many methods have been 
tried to recover the large amount of sugar contained in this 
molasses. That most extensively employed is the osmose 
process originated by Dubrunfaut, in which, by the appli- 
cation of a dialyser, it is found that the salts pass through 
the membrane more rapidly than does sugar. The elution — 
process of Scheibler, which.depends on the formation of a 
saccharate of lime, and the more recent strontia ss of 
the same chemist, in which a strontiate of lime is formed, 


are also much employed. Another means of utilizing the 
molasses consists in fermenting and distilling from it an 


impure spirit for industrial purposes. 5 > aetew 
Sugar-Refining—Sugar-refiners deal indifferently with raw 
cane and beetroot sugars which come into the ae 
market, and by precisely the same series of Refining. 
operations. The sugar is first melted incharges = 
of 5 or 6 tons in blow-nps,—cast-iron tanks fitted with me-— 
water, 
oe 


chanical stirrers and steam-pipes for heating the 
The solution called liquor is brought toa certain 
gravity, from 25 to 33 Baumé, and formerly it 
practice to treat it, especially when low qualities 
were operated on, with blood albumen. The 

next passed through twilled cotton bags encased in a 
ing of hemp, through which the solution is m 
strained. From 50 to 200 of these filters are 
close chambers, in which they are kept hot, 
tom of a perforated iron tank, each perfe 
under it a bag. These bags have from | 
taken off for cleaning out and washing. 
filter the liquor is passed for decolorizing t 
animal charcoal enclosed in cisterns to a 
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to 50 feet, the sugar being received into tanks for concen- 
tration in the vacuum pan. In that apparatus it is “ boiled 
to grain,” and the treatment is varied uccording to the 
nature of the finished sugar to be made. To make loaves 
small crystals only are formed in the pan, and the granular 
magma is run into steam-jacketed open pans and raised to 
a temperature of about 150° to 190° Fahr., which liquefies | 
the grains. The hot solution is then cast into conical | 
moulds, the form of the loaf, in which the sugar as it cools | 
crystallizes into a solid mass, still surrounded and mixed 
with a syrup containing colored aud other impurities. 
After thorough settling and crystallization, a plug at the 
bottom of the mould is opened and the syrup allowed to | 
drain away. To whiten the loaves they are treated with 
successive doses of saturated syrup, ending with a syrup | 
of pure colorless sugar. These doses are poured on the | 
upper side of the cone, and, percolating down through the 
porous mass, carry with them theimpure green syrup which 
still may adhere to the crystals. The liquor which ob- | 
stinately remains in the interstices is driven out by suction 
or centrifugal action ; the loaf is rounded off, papered, and 
placed in a stove for drying. The syrup which drains from 
the loaves is sold as golden syrup. When refined crystals 
are to be made the contents of the vacuum pan are passed 
into the centrifugal machine; the syrup is then driven off 
by rotation, and the crystals purified either by adding pure 
syrup to the revolving basket or by blowing steam through 
it. There are numerous modified and subsidiary processes 
connected with refining, as well as with all branches of the 
sugar industry, regarding which it is not possible here to 
enter into detail. The industry is essentially progressive 
and subject to many changes. 
SorGuumM SuGar.—The stem of the Guinea corn or | 
Sor sorghum (Sorghum saccharatum) has long been 
ghum k * ‘ 
sugar. nown in China as a source of sugar, and the 
possibility of cultivating it as a rival to the 
sugar-cane and beetroot has attracted much attention in 
America. The sorghum is hardier than the sugar-cane; it 
comes to maturity in a season; and it retains its maximum 
sugar content a considerable time, giving opportunity for 
leisurely harvesting. The sugar is obtained by the same 
method as cane sugar. The cultivation of sorghum sugar 
has not found much favor in the United States; the total 
yield from that source in 1885 did not exceed 600,000 tb. 
MAPLE SuGAR.—The sap of the rock or sugar maple, Acer 
Maple sugar saccharinum, a large tree growing in the United 
P * States and Canada, yields a local supply of sugar, 
which also occasionally finds its way into commerce. 'The 
sup is collected in spring, just before the foliage develops, and 
is procured by making a notch or boring a hole in the stem of 
the tree about 3 feet from the ground. A tree may yield 3 gal- 
lons of juice a day and continue flowing for six weeks ; but on 
an average only about 4 tb of sugar are obtained from each 
tree, 4 to 6 gallons of sap giving 1 tb of sugar. The sap is 
purified and concentrated in a simple manner, the whole 
work being carried on by farmers, who themselves use 
much of the product for domestic and culinary purposes. 
The total production of the United States ranges from 30,- 
000,000 to 50,000,000 tb, principally obtained in Vermont, New 
York, Ohio, and Pennsylvania. In Canada also a consider- 
able quantity of maple sugar is collected for domestic use. 
Patm SuGar.—That which — citer re 
market as jaggery or khaur is obtained from the 
Palm sugar. 5.5 of several palms, the wild date (Phenix 
sylvestris), the Palmyra (Borassus flabelliformis), the cocoa- 


nut (Cocos nucifera), the gomuti (Arenga saccharifera), and 
others. The principal source is Phenix sylvestris, which is 
cultivated in a portion of the Ganges valley to the 
north of Calcutta. The trees are ready to yield sap when 
five years old ; at eight years they are muture, and continue 
to give an annual supply till they reach thirty years. The 
ection of the sap (toddy) begins about the end of Octo- 
ber and continues, during the cool season, till the middle 
of February. The sap is drawn off from the upper growing 
of the stem, and altogether an average tree will run 
a season 350 tb of toddy, from tba 8 eee tb of raw 
 sugar—jaggery—is made by simple and rude processes. 
Jaggery production is entirely in native hands, and the 
= part of the amount made is consumed locally; it 
only occasionally reaches the European market. 
 Srarcu SuGAR.—This, known in commerce as glucose or 
oo: grape sugar, an abundant constituent of sweet 
. fruits, ete. (see p. 656 above), is artificially 
’ elaborated on an extensive scale from starch. 
; is most largely developed in Germany, where 
tato starch is the raw material, and in the United States, 
corn starch being there employed. The starch is 
on by a weak soluticn of sulphuric acid, whereby 
. starch is formed, which ultimately results in a mix- 
. of glucose and dextrose in varying proportions, con- 
> 
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stituting the starch sugar of commerce, The operations 
embrace the boiling of the starch with water containing 
the requisite proportion of acid, the neutralization of the 
acid with lime, and the formation of a precipitate of sulphate 
of lime, which is separated by filtration in a filter press. 
The filtered liquid is, when necessary, deprived of color by 
passing it through a bed of animal charcoal, and then it is 
concentrated to a density of from 40 to 45 Baumé in a 
vacuum pan. If the resulting syrup contains little dextrin 
it will on cooling slowly solidity into a granular concre- 
tionary mass; but if much dextrin is present it remains in 
the condition of asyrup. Starch sugar is very largely used 
by brewers and distillers, and by liqueur makers, confection- 
ers, and others for making fruit and other syrups. Burnt 
to caramel, it is alsoemployed to color beverages and food 
substances. As an adulterant it is largely employed in 
the honey trade and for mixing with the more valuable 
cane sugar. In 1885 there were about fifty factories in Ger- 
many engaged in starch sugar making, in which 10,000 tons 
of hard sugar, 20,000 tons of syrup, and 1250 tons of 
“color” were made. 
Commerce. 


At the present time, judging by the amount sent to the 
market cane and beet sugars are produced in 
about equal amount; but, since vast quantities of 
cane sugar are grown and consunied in India, China,and other 
Eastern countries of which we get no account, there cannot 
be a doubt that the annual production of cane far exceeds 
that of beet sugar. Still, as a growth of not more than forty 
years, the dimensions to which the beet sugar trade has at- 
tained are certainly remarkable. But these dimensions 
would not have been so suddenly attained had it not been 
for the system of protection established in the producing 
countries and of bounties paid to the beet manufacturers on 
exporting their produce. The United Kingdom is the only 
open market for sugar, which is consequently sold there at 
an unprecedentedly low price. The following table shows 
the relative proportions of the beet and the cane sugar trade 
and the principal sources of the supply for 1880-85: 
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| a 1881-82, | 1882-83. | 1883-84. | 1884-85. | 
1. BEET SuGAR. | Tons. | Tons. | Tons. '| Tons. | Tons. 
German empire...... 594,228) 644,775) $48,124) 986,000 1,155,000 
Austria-Hungary...| 498,082) 411,015} 478,002) 446,000) 558,000) 
IRATE 4, . cae tackesebee« 333,614) 398,269; 423,1%4| 474,000) 308,000 
Russia and Poland) 280, 808,779} 284,991] 308,000) 387,000 
PH GIGS ER Sct sceenar sh con 68,626, 73,1386 82,720} 107,000) 88,000 
Holland and other 
COUNETrIES........006 30,000) 30,000; 35,000) 40,000) 50,000 
Tota e..ctk 1,774,545) 1,860,974) 2,147,031) 2,361,000, 2,546,000 
2. CANE SUGAR. 
500,300! 485,000} 560.900! 627,800 
80,000} 70,000} 65,000) ~— 60,000 
53,400 000} 59,800) 6,700 
63,000 52,000) 66,000} 60,700 
27,000} 25,000) 20,000) = 18,000 
Antigua and 
BOE ash sect daa 16,800) 23,000] 16,000} 28, 20,000 
Martinique 42,000} 47,800] 46,800) 49,400} 88,800 
Guadeloupe. 3,000} 57,000] 52,000) 55,800} 41,200 
Demerara... 92,300] 124,200} 117,000) 126,000) 96,000 
Réunion .. 7.100) 25,000) 84,000) 37, 37,000 
Mauritius.. 119,000} 118,000} 116,700) 120,400) 128,000 
BV Giver siseccossccdscencees 210,500} 278,000} 283,600) 311,400 000 
British India.........) 45,000 000} 87,000 000) 45,000. 
RT ASIIN. tee cksceesen snes 844,600) 304,400) 218,000} 359,000) 269,000 
Manila,Cebu, Iloilo} 199,000) 151,500} 211,600) 123,000) 203,400 
Louisiana 1,900} 71,400} 185,300] 128,400) 94,500 
as Ee 40,000] 40,000) 31,000) ~— 25,000) 85,000 
HEY Disa vhavevesresstesees 82,000] 29,000} 21,000) + 80,000) 40,000 
TOO Lea desesis 1,979,900) 2,044,000) 2,056,000; 2.210,400) 2,260,100 
Beet and Cane...| 3,754,445, 8,904,974 | 4,203,031) 4,571,400) 4,806,100 


The relative values of beet and of a low quality of raw cane 
sugar for 1879-86 are shown in the following table: 


Average Price each Year. 


1879.| 1880. 1881.' 1882. 1883 | 1884. 1885.| 1886. 


— |$ —— | —— | ———— | —— | | 


)on Hacer 14 815 3/15 01811})12 9 10 0.10 04/9 10} 
88 per cent. f.o.b.|21 322 3)22 9/22 0.20 2/14 014 03/13 1 
sa Na a a id ed SR a aed fa 


- Ay. Price of the Fourteen Years 1872 to 1885. |Price, Aug. 1886. 


Unclayed Manila (taal).........14s. 113d. per ewt.| 8s. 3d. per ewt. 
Gaarm. host basis 88 per ct, f 0.b. ois sid, i lls. if 
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SUGAR-BIRD, the English name commonly given 
in the West India Islands to the various members of 
the genus Certhivla (generally regarded as belonging 
to the Family Cwrebide') from their habit of fre- 
quenting the curing-houses where sugar is kept, appa- 
rently attracted thither by the swarms of flies. These 
little birds on account of their pretty plumage and their 
familiarity are usually favorites. hey often come into 
dwelling-houses, where they preserve great coolness, 
hopping gravely from one piece of furniture to another 
and carefully exploring the surrounding objects with 
intent to find a spider or insect. In their figure and 
motions they remind a northern naturalist of a Nut- 
hateh, while their coloration—black, yellow, olive, 
gray and white—recalls to him a Titmouse. They 
generally keep in pairs and build a domed but untidy | 
nest, laying therein three eggs, white blotched with 
rusty-red. Apart from all this the genus presents some 
points of great interest. Mr. Sclater (Cat. B. Br. Mu- | 
seum, Xi. pp. 36-47) recognizes 18 ‘‘species,’’ therein | 
following Mr. Ridgway (Proce. U. S. Nat. Museum, 
1885, pp. 25-30), of which 3 are continental with a| 
joint range extending from southern Mexico to Peru, 
Bolivia, and southeastern Brazil, while the remaining 
15 are peculiar to certain of the Antilles, and several 
of them to one island only. Thus C. caboti is limited, 
so far as is known, to Cozumel (off Yucatan),? C. tri- 
color to Old Providence, C. flaveola (the type of the 
genus) to Jamaica, and so on, while islands that are in 
sight of one another are often inhabited by different 
‘species.’’ Further research is required; but even 
now the genus furnishes an excellent example of the 
effects of isolation in breaking up an original form, 
while there is comparatively little differentiation among 
the individuals which inhabit a large and continuous 


area, ‘lhe non-appearance of this genus in Cuba is 
‘ery remarkable. (A. oy 
UGDEN, Epwarp Burrensnaw. See Sr. 


Lronarps, Lorp. 

SUL, a manufacturing town in an isolated portion 
of Prussian Saxony, is picturesquely situated on the 
Lauter, on the southern slope of the Thuringian For- 
est, 6} miles to the northeast of Meiningen and 29 
miles to the southwest of Erfurt. The armorers of 
Suhl are mentioned as early as the 9th century, but 
they enjoyed their highest vogue from 1550 to 1634. : 
The knights of south Germany especially prized the 
swords and armor of this town, and many of the weap- 
ons used in the medieval campaigns against the 
Turks and in the Seven Years’ War are said to have. 
been manufactured at Suhl. Its old popular name of 
the ‘‘armory of Germany ”’ is more appropriate, how- | 
ever, to its past than to its present position, for, al- 
ready seriously crippled by the ravages of the Thirty | 
Years’ War and by frequent conflagrations, it has suf- 
fered considerably in more modern times from the | 
competition of other towns, especially since the intro- 
duction of the needle-gun. It still contains, however, 
large factories for firearms (military and sporting) and 
side arms, besides iron-works, Bie Me otteries, 
and tanneries. The once considerable manufacture of 
fustian has declined. A brine spring (Soolquelle) at. 
the foot of the neighboring Domberg is al to have 
given name to the town. The population in 1880 was 
9937 and 10,605 in 1885. Suhl, made a town in 1527. 
belonged to the early principality of Henneberg, and 


‘ 


SUGAR-BIRD—SUICIDE. 


| SUICIDE. The phenomenon of suicide has at all 
times attracted a large amount of attention from mor- 
_alists and social investigators. ‘Though of very small 
dimensions, even in the countries where it is most 
| prevalent, its existence is rightly looked upon asa sign 
of the presence of maladies in the body politic which, 
| whether remediable or not, deserve careful examina- 
ition. ‘To those who look at human affairs from a the- 
ological stand point, suicide necessarily assumes a graver 
aspect, being regarded, not as a minute and rather 
obscure disease of the social organism, but as an appal- 
‘ling sign of the tendency of man to resist the will of 
God. Compare FELO DE Ss. As a great number of 
persons are, either directly or indirectly, under the 
influence of the theological bias, and as the act of 
suicide is in itself of a striking character to the imagina- 
tion, the importance of the phenomenon from a socio- 
logical point of view has been to some extent exagger- 
ated, especially in those countries of the Continent 
where suicides are most numerous. Moreover, the 
matter has during the last twenty years become of 
direct interest to the Governments of those countries 
where the whole able-bodied male population are more 
or less under the control of a military organization ; 
for, rightly or wrongly, a portion of the recent consid- 
erable increase in the suicide rate of Prussia, Saxony, 
Austria, and France is attributed to dislike of the mili- 
'tary service. It may be observed in passing that the 
suicide rate among soldiers is high in‘ all countries, 
Great Britain not excepted, as was shown by Mr. W. 
H. Millar in the Jowmal of the Statistical Society, vol. 
/xxxvil., 1874, and more recently by Dr. Ogle in the 
‘same Journal, vol. xlix. (March), 1886. As enlist- 
ment is voluntary in the United Kingdom, the alleged 
dislike to conscription cannot be the sole cause of the 
hich rates Sata tind in some of the Continental states. 
Before referring to the more general characteristics of 
suicide, it will be well to furnish some idea of its mag- 
nitude in relation to the category of social phenomena 
to which it belongs, namely, Pr The following 
tables are constructed for this purpose. The first (I. ) 


I. Statement of the Number of Cases of Suicide in the Principal 
Countries of Europe during the undermentioned Periods and 
Years. 
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1866 |309 121| 443, 1329 /9485) 215 
1867 |871 131) 469| 1316 |3625| 365 
1868 |366 130 498, 1508 |3658, 37 
1869 [356 131) 462) 1588 B44! 257) 
1870 (369 148, 486, 1554 3270838, 


472, 1459 3316 310 
1495 [3135] 


nada 


| 99 439 1592 |3490 374 
1875 (876 144, 304) 1601 |3132 336, 
1871-75 347 126, 448. 1544 |3368 362 5256 231) 204 


‘ 1876 |409 142. 507) 1770 + 
formed part of the possessions of the a of || 1877 430 130, 530 199 su 654 
i i i 1878 |411|132) 544’ 1764 4 
Saxony assigned to Prussia by the congress of Vienna. Tee ebecLanli dee saiek sah Seca 
1850 |384,124) 496. 1979 871) 682\11 


1 Known in French as G@uwit-quits, a name used for them also by 
some — writers. The Gitguit of Hernandez (Rer. Medic. 
N. Hisp. saurus, p. 56), @ name said by him to be of native 
origin, can org A be determined, though thought by Montbeil- 
lard (Hist. Nat, Oiseaux, v.p. 529) to be what is now known as 
Cereba cerulea, but that of later writers is (. eyanea. The name 
is probably onomatopoetic, and very pene | analogous to the 
“Quit” applied in Jamaica to several small birds. 

* In the article Brrps (iii. p. 651) attention was drawn to 
was then believed to be a fact—namely, that the form found in 
this island was identical with that which inhabits the Bahamas; 
but now the two forms are regarded as distinct. 
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gives the absolute number of cases of suicide as officially 
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branch of vital statistics, to the effect that the number 


stated in a number of countries for a series of years. | of suicides which actually occur is rather greater than 


Table If. (A, B, C) refers to three separate years and 


shows the number of cases of suicide relatively to all on the known natural re 


the deaths and to the population for certain countries. | 


The totals fur the countries in question are also given. | 
Table L. is obtained from Morselli (Table L.) with the 
addition of figures that have been published since his 
work appeared.’ Table III. gives the figures relating 
to three States of the American Union which have 
published statistics on the subject. 


II. Statement of the Estimated Population of the undermen- 
tioned Countries in the Years 1868, 1876, and 1882; the 
Number of Deaths from Suicide and other Causes in the 
same Years in the same Countries; and the Proportions 
borne by the Deaths to the Population in each case,” ) 


A.—1868. | 


ee of | 
eaths per 
Estim’ted Deaths. 1,000,000 
Popula- Inhaditants. 
Countries. |tioninthe 
|Middle of aa . : 
the Year.| 3 53 3 | 53 , 
| 3 43 |Total.|s/33] 3 
a S & = 
arpre ai°s! & 
20,026,554 1986 | 569,566) 571,552 | 99 28,401) 28,500 
see] 1,453;9393) 212 39,677| 39,889 |146 27,284) 27,430) | 
«| 4,750,000#) 441 | 158,559] 159,0005 33, 
++| 4,961,644 76 | 107,180) 107,556 | 21, | 
...| 1,748,000 | 498 33,318} 33,816 |285 19,015} 19,300 
38,329,617 5547 | 916,491) 922,038 145) 28,955) 24,100) 
«+. 25,434,376 | 784 | 776,440) 777,224 | 31) 30,569) 30,600 
..|24,069,379 | 8658 | 655,070 658,728 |152, 27,248) 27,400 
2,453,555 | 800 71,918| 72,718 |325 29,315) 29,640 
| 4,178,080 | 366 87,441| 87,807 | 88 20,912) 21,000 
21,948,713 1508 | 479,114) 480,622 | 69) 21,731) 21,800 
5,465,914 87 86,098] 86,185 | 16) 15,784) 15,800 
Seotland ......| 3,275,350 | 123 69,293] 69,416 | 37| 21,163) 21,200 | 
—— | ———_ ——|— | 
158,090,121) 16,386) 4,050,165 4,066,551 104) 25,636 


Il. B.—1876. 


Number of 


Deaths per 

Estim’ted Deaths. 1,000,000 
Popula- Inhabitants. 

Countries. |tioninthe a 
Mi o 4 

a S$ |. 

S/33/ 3 

- °o 

mye. te 
34! 29,686) 29,800 
78) 26,582 26,760 
04| 30,596) 30,700 


660,386) 151) 25, 
78,121)350: 27,550 
86,334| 92, 19,508 


The first feature which appears prominently in con- 
nection with these tables is, as already observed, the 
small absolute amount of suicide officially reported. 

There is, however, a general consensus of opinion 
among those who have made a special study of this 


7 


1 The figures for Austria up to 1871, although collected by the 
rar, are far from trustworthy, Since 1873 more reli- 

i data have been obtained the sanitary service. The reg- 
; figures for 1871 and 1872 have been corrected by Dr. Neu- 
lart; those for the succeeding years are the figures of 

: ry service. A comparison of the returns from the two 
ficial sources shows that the figures of the latter authority are 
xcept in two cases) 30 per cent. greater than the corresponding 


ve 


ulation of 1867 (Kolb). 
869-70 from in 

eg 

2,760,586 in 1875, 


is shown by the official returns. ‘I'his opinion is based 
pusaecs on the part of those 


concerned to make a declaration that any person found 


dead committed suicide if his death can be accounted 


IT. C.—1882. 
eee of 
Jeaths per 
Estim’ted Deaths, 1-000,000 
Popula- Inhabitants. | 
Countries. Sor pape 
iddle of} 4g - . ; 
the Year.) 3 53 s | 53 : 
3 £2 | Total.|3|/23/ 3 
a | ce 8|°S| a 
‘Austria.......... 92,316,567| 3530 | 683,421) 686,951/158 30,642} 30,800 
Baden... 1,596,206} 283 38,654| 88,937|177) 24,223) 24,400 
| Bavaria... 5,389,732] 724 | 152,428 153,152 134) 28,276} 28,410 
Belgium.. 5,655,197| 595 | 118,703] 114,298 105) 20,095) 20,200 
Denmark. 2,008,100} 518 | 38,225] 38,738 255) 19,045) 19,¢ 
....| 87,769,000) 7213 | 831,326] 838,539/191) 22,009 22,200, 
.| 28,596,512] 1889 | 785,987| 787,326| 49 27,451) 27,500 
27,796.189| 5812 | 694,979} 700,291|191) 25,009 25,200 
8,040,000) 1128 85,106] 86,234'371) 27,999) 28,370 
4,579,115} 482 78,924| 79,406|105, 17,295) 17,400 
Un. King’'m-—- 
England and 
Wales........ 26,413,861} 1965 | 514,689] 516,654) 74/ 19,526) 19,600 
Treland ........ 5,097,853} 105 | $8,395) 88,500) 21) 17.879) 17,400 
Scotland...... 8,785,400} 167 72,822| 72,989) 44) 19,256) 19,300 
174,048,782 23,406 4,178,609 4,202,015 2 


IIL. Statement of the Number of Deaths by Suicidein the under- 
mentioned States of the American Union in the Years named, 
with their Proportion to the Population. 


Massachusetts. Rhode Island. Connecticut. 
* Per Per Per 
Years. 

1,000,000 1,000,000 1,000,000 

Total. | ;yhabit-| Tt#) | innabit-| TM! | mnabit- 

ants.8 ants.8 ants®, 
1870 91 62 
. 1871 122 82 
1872 117 7 
1873 lj 74 
1874 115 71 
1875 159 96 
1876 119 72 
1877 |, 163 98 
1878 126 76 
1879 161 94 
1880 133 75 
1881 165 88 
1882 162 88 
1883 167 89 
1884 184 96 


Continental statisticians think 
‘ give the benefit of the doubt”’ 
de in the manner least likely 
to give pain to the relatives and friends of the deceased 
is more strongly operative in England than in other 
countries,—an opinion which may be fairly considered 
doubtful when we bear in mind the remarkable differ- 
ence between the two sets of official figures for Austria. 
It is not, however, maintained that the number of 
suicides is much understated, even in England, at any 
rate of late years. It may be observed that the infor- 
mation on the subject in any country cannot be much 
relied upon for years previous to 1850, at the earliest, 
and previous to 1860 for the United Kingdom. Per- 
haps an exception may be made in favor of the i 
for Norway and Sweden. Differences in the mode of 
determining cases of supposed suicide in different 
countries make it necessary to be very careful in pre- 
paring ‘‘international ’’ statistics of suicide. The re- 
marks made by Dr. Ogle in the paper already referred 
to are worth careful attention. e says: ‘I have 
been tempted to compare the English figures with 


those of foreign countries. I have, however, rigidly 
Those who have read the 


abstained from doing.so. ( » | 
laborious treatise of Morselli on suicide, and have 


for in any other way. 
that this tendency to 7 
in cases of apparent suicl 


8 Population calculated from average annual increase since 
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noted how heterogeneous in form and how unequal in 
numerical efficiency were the materials from different 
countries with which he was forced to be content, will, 


I think, agree with me that it is at present more es- | 


sential that statisticians should look to the accuracy and 
sufficiency of the returns of their own several countries 
than that they should indulge in premature compari- 
son.’’ The tables given above are not conceived in a 
spirit contrary to these judicious ubservations, but are 
merely intended to supply indications of the general 
nature of the phenomenon as met with in different 
countries. ‘lhose who wish to inquire more fully into 
the matter will find all the available information in 
the works of Morselli and Legoyt. 

It is quite admissible, subject to the above reserva- 
tions, to point out briefly, and if possible to explain, 
the leading features brought into relief by the tables. 
It will be seen that from 1868 to 1876 suicide increased 
in all countries for which returns were available in both 

ears, not merely in number, but relatively (except 

enmark, Prussia, and Scotland) to the population, 
and the figures for the years subsequent to 1876 do not 
show any improvement in this respect. It will also 
be observed that the figures for the United Kingdom 
and Italy are low, those fur Austria, Bavaria, Bel- 
gium, and Sweden moderate, those for Prussia, Baden, 
and France high, and those for Saxony and Den- 
mark very high. Attempts have been made to ac- 


count for these differences by considerations derived | 


from (1) race, (2) climate, (3) density of population, 
and other circumstances; but it cannot be said that 
any satisfactory result has been obtained from these 
investigations, owing, no doubt, to the fact that the 
phenomenon is too minute to furnish numbers large 
enough for the proper application of the statistical 
method. Investigations into certain other points 
have been more successful, such as the relative pro- 
portions of the two sexes as regards number of suicides, 


the relation of the number of’ suicides to the age scale | 


(see PopuLation) of the population, and also the dis- 
tribution of the cases of suicide over the months of 
the year. Most valuable inquiries have also been 
made into the distribution of suicides with regard to 
occupation, with results which appear to show that 
suicide is more prevalent among the edueated than 
among the illiterate classes. For the suicidal tendency 
in insanity, see vol. xiii. p. 112. 


Sex.—It will have been observed that, apart from fluctua- 
tions in particular years, the various countries maintain 
fairly constant relations to one another as regards number 
of suicides. The series of numbers in Table I. is fairly 
regular, in each country usually increasing as the popula- 
tion increases, but in several cases faster. The proportion 
of female to male suicides is also fairly constant, so far as 
experience has hitherto gone. Broadly speaking, female 
suicides are never less than 15 per cent. and never more 
than 30 of the average aunual number of suicides in any 
country. In England the proportion is high, having dur- 
ing the period 1863-76 averaged 26 per cent. In France the 
rate is nearly as high, though it appears to have been de- 
creasing of late. In Prussia and most German states the rate 
is under 20 per cent. For further details reference may be 
made to Morselli, and for England and Wales to Dr. Ogle’s 
paper already mentioned. j 

Age.—The influence of age on suicide shows considerable 
regularity in each country from year to year, and a certain 
degree of similarity in its effects is perceptible in all coun- 
tries. Morselli gives a number of tables and diagrams, a 
study of which indicates a variety of interesting features. 
The observations already made as to the minuteness of the 
whole phenomenon in relation to the social organism must 
be particularly borne in mind in drawing conclusions from 
investigations which involve the breaking up of numbers 
already small into parts. It is true that, by adding together 
the corresponding figures for a series of years, fairly large 
numbers may be obtained, even for those parts of the age 
scale which, in any single year, yield only one or two cases 
of suicide, or even occasionally none. But this mode of ob- 
taining an enlarged image of the age scale of suicide must 
be employed with caution, since there may have been 
changes in the tendency to suicide, in the age seale, and in 
the occupations of the people during the period. Dr. Ogle 


SUICIDE. 


has prepared a table (IV.) which gives as correct a repre- 
sentation of the effect of age on suicide in England and 
Wales as it is possible to furnish. The age scale of suicide 
in question is also fairly representative of the correspond- 
ing age scales of otaer countries, though in each country 
slight variations from the typical scale are apparent at dif- 
ferent parts of it. 


IV. Average Annual Suicides in England and Wales at succes- 
sive Age Periods per million Lives, 1858-83 (Ogle), 


z ; 
| Rates per Million. / / Rates per Million. 
Age. | —— —. —+|| Age, |- —___ - 
Persons, Males. |Females' Persons) Males. Females 
10 4 4 3 
15 28 26 80 
20 47 62 34 
25 69 99 42 
385 116 179 62 
45 184 271 103 


It will be seen that, taking both sexes together, the sui- 
cide rate rises steadily and rapidly after the tenth year has 
been passed, attaining its maximum in the period fifty-five 
to sixty-five years, after which it remains almost stationary 
for another ten years, when it sinks rapidly. Although no 
figures are given for any period previous to the tenth year, 
Dr. Ogle mentions that there were actually four cases of 
suicide of children between the ages of five and ten during 
the twenty-six years observed. Child suicide is apparently 
of more frequent occurrence on the Continent than in the 
British Isles. It is important to notice that the age seale 
of suicide for women is materially different from that for 
men. If represented by a diagram its curve makes a 
smaller angle with the base line than the corresponding 
curve of male suicide. As might be expected from the fact 
that females become fully developed, both in mind and 
body, at an earlier period of life than males, the suicide 
rate for women is relatively very high during the years fif- 
teen to twenty, being in England and several other coun- 
tries actually higher than that for men. Comparison be- 
tween different countries in this respect is difficult, but the 
figures given by Morselli (Table xxvi. in his work) show 
that during the period in question the number of female 
suicides increases with great rapidity in all countries. Re- 
‘garding the suicide of young persons of both sexes, Dr. 
Ogle observes that it is higher than is generally supposed. 
“ Few,” he says, “ would imagine that one out of every 119 
young men who reach the age of 20 dies ultimately by his 
own hand; yet such is the case.” According to Dr. Ogle’s 
figures, 1 out of every 312 girls who reach the age of 15 
ultimately dies by her own hand. ; ‘ 

Influence of Occupation.—The difficulty of investigating 
the mode in which the suicide rate is affected by differences 
of occupation is considerable. Dr. Ogle has with great 
labor worked out the figures for males for the six years 
1878-83 in England and Wales. He obtained about 9000 
cases of the suicides of persons’with known occupations ; 
these he compared with the statement of occupations ob- 
tained from the census of 1881, taking account of the very 
considerable variety in the average age of the persons in each 
occupation. This precaution was necessary in an attempt 
to ascertain whether the persons engaged in any particular 
occupation were more liable to suicide than those in other 
occupations, for the effect due to the occupation would in 
some cases be entirely obliterated by the effect due to age. 
The general result of his labors' was that the rate for sol- 
diers is enormously in excess of that for any other occupa- 
tion. It is followed .at a considerable distance by inn- 
keepers and other persons having constant access to alcohol, 
—a fact which certainly suggests that an excessive use of 
spirits is one of the principal causes of suicide, But another 
reason for the high rate among soldiers is certainly the fact 
that they have a ready and effective means of destruction 
constantly at hand. In like manner the high rate of sui- 
cide among medical men, chemists, and druggists may be 
attributed in part to their familiarity with poisons. 
any other general inferences can be drawn without enter- 
ing on matters of conjecture, except that, Reape oy 
case of clergymen, the rate of those occupations which in- 
volve no serious bodily labor is higher than that observed 
in persons who work chiefly with their hands. It is im-— 
possible to make any satisfactory comparison in this 
spect between England and Wales and other countr 
the divisions of occupations in different countries 4 
on the same plan. It would be very advantageous 
approach to a common list of occupations could be 


> 
a, 
! 


1 See Stat. Jour., March, 1886, p, 112. 
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by all states; but there is little prospect of that being real- | 


ized for some time to come. It is, however, satisfactorily 
established that in all countries the suicide rate is higher 
for the educated than for the uneducated classes. 

Season.—May and June are in most countries the months 
in which most suicides occur; but in some countries, such 
as Bavaria and Saxony, the maximum is in July. The dif- 
ference between the warm and cold portions of the year is 
more marked in female suicides than in male suicides, espe- 
cially in Italy. This is probably due to the fact that women 
show a tendency to adopt drowning as a mode of killing | 
themselves, and that there is more shrinking from a plunge 
into water in cold than in warm weather. The fact that the | 
maximum number of saicides occurs in the hot season, 
during which, according to Morselli and other Continental | 
Statisticians, insanity is more frequent than in the cool 
portions of the year, has been alleged as a reason for the | 
high suicide rate in May, June and July. 

Modes of Suicide.—The favorite mode of suicide in Eng- 
land is among men hanging and among women drowning, | 
—about one-third of the suicides of each sex being effected | 
in these modes respectively (Morselli, Table xlv.). In Italy, | 
however, the most common mode is by gunshot, among men | 
and after that by drowning, hanging being less usual. A | 
very large number of Italian women drown themselves, the 
proportion being in some years over 50 per cent. of the total. | 
In Prussia considerably over one-half the male suicides | 
hang themselves, and women also make use of the rope 
more than in England. The use of poison is more common 
among English women than among those of Italy and Prus- 
sia. Dr. Ogle observes that women take less care than men 
to select painless poisons, nearly 50 per cent. of female sui- | 
cides by poison in England during the years 1863-82 being 
effected by means of strychnia, vermin killer, carbolic acid, 
and oxalic acid, while 60 per cent. of the men employed 
prussie acid, laudanum, and other comparatively painless 
poisons. Dr. Ogle, Morselli, and other writers have inves- 
tigated the connection between the choice of means and the 
age of suicide. Dr. Ogle has also compiled a valuable 
table relating to method of male suicide in relation to oc- 
cupation, 

The whole subject has been treated exhaustively by Morselli in 
his I/ Suicidio, Saggio di Statistica Morale Comparala, Milan, 1879 
(Eng. trans., Swicide: Essay on Comparative Morai Statistics, London, 
1881). Reference may also be snaiie to A. Legoyt’s Le Suicide An- 
cien et Moderne, Paris, 1881. This volume contains much inter- 
esting historical matter, but is inferior as a statistical work to that 
of Morselli. It contains, however, a useful bibliography of works 
on suicide. 

Official Information.—Accurate information regarding suicide 
has for many years been given for all the countries of which men- 
tion has been made above in the publications of their respective 
Governments. For other countries the available statistics are 
meagre, accurate figures having in many cases only recently been 
obtained from Finland, Switzerland, Holland, Hungary, Croatia, 
Spain, and three or four of the States of the American Union. 
There are no figures for the whole United States, and none of 
value for any other countries. Such statistics as are in existence 
for these countries will be found in Confronti Internationali per gli 
Anni 1865-83 (Rome, 1854), published by the Italian General Sta- 
tistical Department. (Ww. HO.) 


SUIDAS, the author of a Greek lexicon. His per- 
‘sonal life is totally unknown and even his date is un- 
certain. He must have lived before Hustathius (12th 
century), who quotes him repeatedly. Under the 
heading ‘‘ Adam”’ the author of the lexicon gives a 
brief chronology of the world, ending with the death | 
of the emperor John Zimisces. Under ‘* Constanti- | 
nople’’ are mentioned the emperors Basil and Con- 
stantine, who succeeded John Zimisces in 975. It 
would thus appear that Suidas lived in the latter part 
of the 10th century. ‘The passages in which Michael 
Psellus (who lived at the end of the 11th century) are 
referred to are thought by Kiister to be later interpo- 
lations; one of them is wanting in the Paris MSS. 
The lexicon of Suidas is arranged alphabetically, with 
some slight deviations from the strict alphabetical 
order. It partakes of the nature of a dictionary and 


eneyclopzedia, containing not only definitions of words 
but also short articles on historical, biographical, geo- 
graphical, and antiquarian subjects. It includes nu- 
merous quotations from ancient writers ; the scholiast 
on Aristophanes in particular is much used. Although 
the work is uncritical and the value of the articles very 
1 ual, it contains a great deal of paporian infor- 
apie on ancient history and life. It deals with 

riptural as well as pagan subjects, from which we 


infer that the writer was a Christian. Prefixed to the 
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work isa notice stating ‘‘ the present book is by Suidas, 
but its arrangement is the work of twelve learned 


| men,’’ and then follow their names. 


The first edition of Suidas was that by Demetrius Chal- 
condylas (Milan, 1499), the next by Aldus (Venice, 1514), 
The chief later editions are those by L. Kiister (Cambridge, 
1705), by T. Gaisford ‘Oxford, 1834), and by G. Bernhardy 
(Halle, 1834-1853), There is a cheap and convenient edi- 
tion by Im. Bekker (Berlin, 1854). 

SULLA (138-78 B.c.). The life of Lucius Corne- 
lius Sulla makes one of the most important chapters 
in Roman history. Both as a general and as a politi- 
cian he stands in the foremost rank of the remarkable 
figures of all time. It was by his ability and his force 
of character that Sulla, who had neither great wealth 
nor noble ancestry’ to back him up, pushed himself 
to the front in early manhood, distinguishing himself 
in the Jugurthine War in 107 and 106, and being able 
with a good show of reason to claim the credit of hay- 
ing terminated that troublesome war by capturing Ju- 
gurtha himself. In these African campaigns Sulla 
showed that he knew how to win the hearts and con- 
fidence of his soldiers, and through his whole subse- 
quent career the secret of his brilliant successes seems 
to have been the enthusiastic devotion of his troops, 
whom he continued to hold well in hand, while he let 
them indulge themselves in plundering and in all man- 
ner of license. ‘‘ Rome’s soldiers from Sulla’s time,”’ 
says Sallust (Cat., 11), ‘‘ began to drink, to make love, 
to have a taste for works of art, to rob temples, and to 
confound things sacred and profane.’’ From the year 
104 to 101 he served again under Marius in the war 
with the Cimbri and Teutones and fonght in the last 

reat battle near Verona, which annihilated the bar- 
arian host. Marius, it is said, was jealous of him, 


and any friendly feeling there may have hitherto been 


between the two now finally ceased. Sulla on his re- 
turn to Rome lived quietly for some years and took no 
part in politics. What with his genuine love of letters 
and his love of gay company he was never at a loss for 
amusement, and he must.always have been a particular 
favorite with fashionable society at Rome. In 93 he 
was elected preetor after a lavish squandering of money, 
and he delighted the populace with an exhibition of 
a hundred lions from Africa, from the realm of King 
Boechus. Next year (92) he went to the Kast with 
special authority from the senate to put pressure on 
the famous Mithradates of Pontus, and make him 
give back Cappadocia to its petty prince Ariobarzanes, 
one of Rome’s dependents in Asia, whom he had driven 
out. Sulla with a small army soon won a victory over 
the general of Mithradates, and Rome’s client-king 
was restored. An embassy from the Parthians now 
came to solicit the honor of alliance with Rome, and 
Sulla was the first Roman who held diplomatic inter- 
course with that remote people. In the year 91, which 
brought with it the imminent prospect of revolution 
and of sweeping political change, with the enfranchise- 
ment of the Italian peoples, Sulla returned to Rome, 
and it was generally felt that he was the man to head 
the conservative and aristocratic party. Who was to 
have the command in the Mithradatie War and be 
intrusted with the settlement of the East was the ques- 
tion of the day, and the choice lay plainly between 
Marius and Sulla. The rivalry between the two men 
and their partisans was as bitter as it could possibly be. 
Marius was old, but he had by no means lost his pres- 
tige with the popular party. 

Meanwhile Mithradabes and the East were forgotten 
in the crisis of the Social or Italic War, which broke 
out in 91 and threatened Rome’s very existence. The 
services of both Marius and Sulla were needed, and 
were given ; but Sulla was the more successful, or, at 
any rate, the more fortunate. Of the Italian peoples 
Rome’s old foes the Samnites were the most formida- 
ble; these Sulla thoroughly vanquished, and took 


1 He belonged to quite a minor branch of the Cornelian gens. 
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their chief town, Bovianum. But his victories were, 
after all, followed by the concession of the franchise to 
the Italian towns and communities generally, though 
an arrangement which made them vote in separate 
tribes greatly diminished their political power and be- 
came a further source of irritation. It was clear that 
Rome was on the eve of yet further troubles and revo- 
Jutionary changes. Her armies, now recruited from 
the very scum of the population, had not the loyal and 


honorable spirit of former days, and cared only for | 


license and plunder. On every side it seemed that 
public life was demoralized and politics degraded. In 
88 Sulla was consul ; the revolt of Italy was at an end; 
and again the question came to the front—who was to 
go to the Kast and encounter the warlike king of Pon- 
tus, against whom war had been declared. ‘The tri- 
bune Publius Sulpicius Rufus moved that Marius 
should have the command ; there was fearful rioting 
and bloodshed at Rome at the prompting of the popu- 
lar leaders, Sulla narrowly escaping to his legions in 
| ell whence he marched on Rome, being the 


first Roman who entered the city at the head of a Ro- | 


man army. Marius now had to fly; and he and his 
party were crushed for the time. 

Sulla, leaving things quiet at Rome, quitted Italy 
in 87 for the Kast, taking Greece on his way, and for 
the next four years he was winning victory after vic- 
tory against the armies of Mithradates and aceumu- 
lating boundless plunder. Athens, the headquarters 
of the Mithradatic cause, was taken and sacked in 86, 
and Sulla possessed himself ofa library which contained 
Aristotle’s works. In the same year at Cheeroneia, 
the scene of Philip of Macedon's memorable victory 
more than two and a half centuries before, and in the 
year following, at the neighboring Orchomenus, he 
scattered like chaff, with hardly any loss to himself, 
immense hosts of the enemy. Crossing the Hellespont 
in 84 into Asia, he was joined by the troops of Fimbria, 
who soon deserted their general, a man sent out by 
the Marian party, now again in the ascendant at Rome. 
The same year peace was concluded with Mithradates 
on condition that he should resign all his recent con- 
quests, give up all claim to meddle with Rome’s Asiatic 
dependencies, and pay a considerable indemnity. In 
fact the king was to be put back to the position he 
held before the war ; but, as he raised cavils and Sulla’s 
soldiers wanted better terms and more spoil, he had in 
the end to content himself with being on the same 
footing as the other princes of Asia,—simply.a vassal 
of Rome. 

Sulla returned to Italy in 83, landing at Brundusium, 
haying previously informed the Senate in an official 
despatch of the result of his campaigns in Greece and 
Asia, and announced his presence on Italian ground. 
He complained, too, of the ill-treatment to which his 
friends and partisans had been subjected during his 
absence. The revolutionary party, specially repre- 
sented by Cinna, Carbo, and the younger Marius, had 
massacred them wholesale, confiscated his property, 
and declared him a public enemy. They felt they must 
resist him to the death, and with numerous bodies of 
i scattered throughout Italy, and the support 
of the newly enfranchised Italians, to whom it was 
understood that Sulla was bitterly hostile, they counted 
confidently on success, but on Sulla’s advance at the 
head of his 40,000 veterans many of them lost heart 
and deserted their leaders, while for the most part the 
Italians themselves, whom he confirmed in the pos- 


session of their new privileges, were won over to his. 


side. Only the Samnites, who were as yet without 
the Roman franchise, remained his enemies, and it 
’ seemed as if the old war between Rome and Samnium 
had to be fought once again. Several Roman nobles, 
among them Oneius Pompeius (Pompey the Great), 
Metellus Pius, Mareus Crassus, Mareus Lucullus, 
Pe ich Sulla, and in the following year (82) he won a 

ecisive victory over the younger Marius near Preen- 
este (Palestrina) and then marched straight upon Rome, 


SULLY. 


| where again, just before his defeat of Marius. there 
had been a great massacre of his adherents, in which 
|the famous and learned jurist Mucius Sezvola per- 
ished. ome was at the same time in extreme peril 
from the advance of a Samnite army, and was barely 
saved by Sulla, who, after a bloody and very hard- 
‘fought battle routed the enemy before the walls of 
|Rome. With the death of the younger Marius, who 
killed himself after the surrender of Praeneste to one 
of Sulla’s officers, the civil war was at an end and 
| Sulla was master of Rome and of the Roman world. 
Then came, with the object of: breaking the neck of 
the Marian or popular party, the memorable ** proserip- 
tion,’’ when, for the first time in Roman history, a 
list of men declared to be outlaws and public enemies 
was exhibited in the forum, and a reign of terror—a 
succession of wholesale murders and confiscations 
throughout Rome and Italy—made the name of Sulla 
forever infamous. ‘The title of *‘ dictator’’ was revived 
after a long period and conferred upon him: Sulla was 
/in fact emperor of Rome, with absolute power over 
the life and fortunes of every Roman citizen. There 
were of course among them some really honest well- 
meaning men, who looked up to him as the ‘‘ saviour 
of society.’’ After celebrating a splendid triumph for 
the Mithradatic War, and assuming the surname of 
‘* Felix’’ (*‘ Kpaphroditus,’’ ‘* Venus’s favorite,’’ he 
styled himself in addressing Greeks), he carried in 
80 and 79 his great political reforms (see Romer, vol. 
xx. pp. 779-81). Of these, the main object was to 
invest the senate, the thinned ranks of which he had 
recruited with a numberof his own creatures, with 
full control. over the state, over every magistrate and 
every province, and the mainstay of his political sys- 
tem was to be the military colonies which he had es- 
tablished with grants of land throughout every part 
of Italy, to the injury and ruin of the old Italian free- 
holders and farmers, who from this time dwindled 
away, leaving whole districts waste and desolate. Sul- 
la’s work had none of the elements of permanence ; 
it was a mere stop-gap purchased at the cust of infinite 
misery and demoralization. 

In 79 Sulla resigned his dictatorship and retired to 
Puteoli, where he died in the following year, probably 
from the bursting of a bloodvessel, though there is a 
story that he fell a victim to a particularly loathsome 
disease similar to that which cut off one of the Herods 
(Acts xii, 23). The half lion, half fox, as his enemies 
called him, the ‘‘Don Juan of polities,” to quote 
Mommsen’s happy phrase, the man who earried out a 
policy of ‘blood and iron’’ with a grim humor, 
amused himself in his last days with actors and ac- 
tresses, with dabbling in poetry, and completing the 
Memoirs of his strange and eventful life. : 

For Sulla and his times, there is his Life, by Plutarch, 
who had his Memoirs for one of his authorities, and there 
are very numerous references to him in Cicero’s writings. 
The best and fullest modern account of him is that of 
Mommeen (vol. iii. bk. iv. ch. 8, 9). + OW Tew) 

SULLY, Maximinian pr Bétuune, Duke oF 
(1560-1641), French statesman, was born at the chateau 
of Rosny near Mantes on 13th December, 1560. He 
derived his early appellation and the title of baron 
from the place of his birth, and was known as Rosny 
during the greater part of his life. Some one of his 
numerous enemies pretended that he did not really 
belong to the illustrious family reo four cen- 
turies earlier by the trouvére and warrior Quenes de 
Béthune, but that his race was derived from Seottish 
Bethunes of no mark. There is, however, no reason 
for giving any credit to this story. Sully was a second 
son ; his elder brother died when but just of age, and 
even before this his father (if his own account 
trusted), treated Maximilian (so he himself 
name, and not Maximilien) as an eldest son. 
only eleven years old when his father, who wai 
estant, was presented to Henry of Na 
that time he was more or less inseparably att: 


o. Tin 


SULMONA—SULPHUR. 


the future king of France. He had a narrow escape on 
St. Bartholomew’s Day, but he did escape, and when 
little more than sixteen began to take an active part 
in the Civil Wars. He distinguished himself not a 
little, especially in the character of engineer. In 1583 
he married Anne de Courtenay, who, however, died 
in 1589, and in the intervals of war he lived the life 
of a country gentleman at Rosny. At the battle of 
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be found in the collection of Michaud and Poujoulat (vols. xvi. 
and xvii.). 

SULMONA, or Soumona, a city of Italy, in the 
rovinee of Aquila (Abruzzo Ulteriore), now reached 
y a branch line from the railway between Pescara and 

Aquila, lies, at a height of 1575 feet above the sea, at 
the junction of the Vella with the Gizio (a tributary 


of the Pescara), which supplies water-power to its 


Ivry, 1590, he had the good luck, though seriously | 


wounded, to capture Mayenne’s standard. As soon as 
Henry’s power was established, Sully, who, though 
by no means always a complaisant or obliging servant, 
had been uniformly faithful, received his reward in 
the shape of numerous places, estates, and dignities, 
Tn 1601 he was made grand-master of the ordnance, 
and in 1606 duke of Sully. He was also, practically, 
the king’s minister of finance during the greater part 
of his reign. After the assassination of his master he 
makes no further figure in history, though he survived 
for many years, saw the rise of a far greater minister 
than himself, and did not die till (less than a year be- 
fore Richelieu himself died) the 22d of December, 1641, 
at Villebon, near Chartres. 

He had married a second time, and anecdote is not com- 
plimentary to his second wife, while his daughter, who 
married the great duke of Rohan, also had a not unblem- 
ished reputation. Sully, however, who, though deprived 


of (and indeed resigning) all control of public affairs after | 


Henry’s death, retained great wealth, lived in what was 


almost a caricature of the stately fashions of the time, and | 


busied himself in the composition of memoirs which are 
among the most curious in form, and not the least interest- 
ing in contents, of the kind. He instructed his secretaries 
to draw the book up in the form of an elaborate address to 
himself: “ you then did this” ; “ you said as follows”; “as 
you have been good enough to inform us, the affair went 
on this wise”; and so forth. And he not only had the book 
executed in this extraordinary fashion, but had it read out 
to him. Its title is as odd as other things about it, and runs 
thus: Mémoires des Sages et Royales Economies a’ Estat, domes- 
tiques, politiques, et militaires de Henry le Grand, U Exemplaire 


des Roys, le Prince des Vertus, des Armes, et des Loiz, et le Pére | 
en effet de ses Peuples Francois. Et des servitudes utiles, obéis- | 


sances convenables, et administrations loyales de Maximilian de 
Béthune, Vun des plus confidans, familiers, et utiles soldats et 
serviteurs du grand Mars des Frangois. Dedieés a la France, a 

tous les bons soldats, et tous peuples Frangois. Two folio vol- 

umes were splendidly printed, nominally at Amsterdam, 
| bat really under Sully’s own eye at his chateau, in 1634; 
| the other two did not appear till twenty years after his 
. death. As his wealth, his imperious and grumbling tem- 
r, the favor which he had enjoyed and his subsequent 
oss of it, joined to attract odium, his character and his 

‘book were rather roughly handled in his lifetime. Mar- 
bault, secretary to Du Plessis-Mornay, Sully’s chief rival, 

wrote a very caustic criticism of the Memoirs, from which, 
though it remained in MS. till the 19th century, Tallemant 

des Réaux, the insatiable scandal-monger, compiled a not 

| unamusing but distinctly calumnious article on Sully. Most 
of thestories it contains may be unhesitatingly disbelieved. 
| At the same time, Sully was by no means the ideally wise 
and good minister that he has not unfrequently been rep- 
resented as being. He was as faithful as a dog, and as surly. 
He grasped wealth and place to an extent not quite com- 
patible with the idea of pure devotion to his king or his 
country, and his jealousy of all other ministers and all 
other favorites was extravagant and unceasing. Still, there 
is no doubt that he was an excellent man of business; that, 
if not exactly what would be now called an incorruptible 
minister, he made no gains not sanctioned by the customs 
of the time, that he was inexorable in interfering with 
peculation and malversation on the part of others, that he 
opposed the ruinous personal expenditure which was the 
pane of almost all European monarchies in his day, and that 
he did much, both as a man of war and as a man of peace, to 
make France strong, united, and happy. His literary power, 
moreover, was far from small. Although the fantastic form 
of his Memoirs, after being diverting for a time, grows pot 
a little wearisome, they have phrases and passages of great 
-yivacity, which it is reasonable to attribute to Sully him- 
self rather than to his spokesmen, and they show much 
» of administrative business. 


he ment of th 
fn 17. e Abbé de I'Ecluse re-edited or rather rewrote them 


. 


e Memoirs so shocked the 18th century 


| 


paper-mills, fulling-mills, copper-works, etc. Besides 
its cathedral (S. Panfilo), rebuilt by Bishop Walther 


‘of Ocre (Frederick's L[L.’s grand chancellor) in 1119, 


e ordinary form of narrative. This text has of course no in-— 


5 ; the proper version with the commentary of Marbault may Louisiana and in the Dutch Wes' 


/VII.), stands in front of the cancellaria. 


and several times remodelled in the 15th and 16th 
centuries, Sulmona has in Santa Maria della Tomba a 


good example of pure Gothic, and in Corpus Domini 


a striking instance of the vagaries of Gothic in its 
decay. ‘Che communal buildings are half Gothic, half 
Renaissance. A statue of Ovid, the most celebrated 
native of the city (which also gave birth to ies 
n the 
vicinity of the town is Monte Morrone, where Celestine 
V. lived as a hermit and founded a monastery of 
‘“*Celestines,’’ which remained till 1870, when it was 
transformed into a penitentiary. The population of 
Sulmona was 12,594 in 1861 and 14,171 in 1881 (com- 
mune, 17,601). 

Sulmo, a city of the Peligni, is first mentioned during the 
Second Punie War (211 B.c.). It became a Roman colony 
probably in the reign of Augustus, and as a municipium it 
continued to flourish throughout the empire. Charles V. 
erected it into a principality, which he bestowed on Charles 
Lannoy of “ Payia” celebrity. It ultimately passed to the 
Corno and Borghese families. The bishopric is known as 
that of Valva and Sulmona. 

SULPHUR. The sulphur minerals, which are 
very numerous and varied, arrange themselves under 
three heads,—(1) metallic sulphates, of which hydrated 
sulphate of lime, CaSO,. 2H,O, gypsum, is the most 
abundant ; (2) metallic sulphides, a numerous family, 
including the majority of metallic ores, of which, how- 
ever, only iron pyrites serves as a source for sulphur ; 
(3) elementary sulphur. In the organic world we meet 
with sulphur everywhere, this element forming an 
essential (though quantitatively subordinate) compo- 
nent of the albuminoids, a class of compounds con- 
tained in all vegetable and animal structures. Of 
organic materials rich in sulphur we may name animal 
hair (containing about 4 per cent.) and the essential 
oils of the onion, garlic, and mustard. 


Elementary Sulphur. 


This oceurs as a mineral chiefly in the Upper Mio- 
cene deposits and in the Flétz, associated in general 
with gypsum, massive limestone, and marl, Com- 
wicilly important deposits are found in Sicily (prov- 
inces of Caltanissetta, Girgenti, Catania), Italy (Latera 
and Scrofano, province of Rome), Spain (‘Teruel and 
Arcos), France (dept. Vaucluse), Transylvania, Poland 
(Swoszowice near Cracow), and Germany (Liineburg, . 
in Hanover).2. The exhalations of volcanoes include, 
as a rule, sulphurous acid, SO,, and sulphuretted 
hydrogen, H.S, which two gases, if moist, readily 
decompose each other into water and sulphur,—a cir- 
enmstance which accounts for the constant occurrence 
of sulphur in all volcanic districts. Mt. Purace in 
Celom tis wears a cap of sulphur (derived from its own 
crater) which accumulates at the rate of about 2 feet 
per annum,—its superficial area amounting to 1435 
square yards. The solfatara at Bahara Saphinque on 
the Red Sea is said to yield 600 tons of sulphur an- 
nually. The molten sulphur discharged from the 
crater of the Alaghez in the Armenian highlands forms 
solid excrescences, which the natives dislodge from 
their inaccessible positions by means of rifle-shots. A 

1 This chemical element has already been treated in its scientific 

ects under CHEMISTRY (vol. v. p. 431 sg.). The present article 
is intended to supplement what is there given, in the direction 
chiefly of practical applications. 

2 [For the sulphur mines of Iceland see vol. xii. p. 652, and of 


Popocatepetl see vol. xix. p. 527. La deposits exist in S. W. 
ae Pivest India island of Saba—Am. ED. 
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sulphur deposit near the Borax Lake in California 
is estimated to contain 20,000 tons. Most of the sul- 
phur or brimstone of commerce comes from 
the rich fields of Sicily, where in 1884 the 
annual production had almost reached 
400,000 tons. The mode of mining there adopted is 
by a network of horizontal galleries (tunnels) driven 
through the deposit ; the solid squares thus marked 
off are hewn out, a central pillar being left to support 
the roof. The total excavation is generally 10U feet 
high and from 25 to 50 wide; not unfrequently the 
whole collapses. Down to a comparatively recent date 
all the work used to be done by hand, boys of eight to 
ten years of age being employed to carry the ore to the 
shaft and thence to the surface; only where a mine 

as reached a depth of 325 feet or more is water- 
power, if available, resorted to. Since 1868, however, 
the ore at Grotta Calda at least has been raised by 
properly constructed shafts with the help of steam- 
power, and this system is spreading. 


Sicilian 
sulphur, 


The Sicilian ores are customarily classified as follows: 


Per 100 parts ofore Per 100 parts of ore 
Sulphur present. Sulphur recovered. 


Richest ores...... 30-40 20-25 
Rich ores........0 25-30 15-20 
MOVOINATY... cc-cc200 20-25 10-15 


The poor yield of actual sulphur is explained by the rather 

primitive method used for its extraction. A semicircular 
or semi-elliptical pit (calearone) about 33 feet in diameter 
and 8 deep is dug into the slope of a hill, and the sides are 
coated with a wall of stone. The sole consists of two halves 
slanting against each other, the line of intersection forming 
a descending gutter which runs to the outlet This outlet 
having been closed by small stones and sulphate of lime 
cement, the pit is filled with sulphur ore, which is heaped 
up considerably beyond the edge of the pit and covered 
with a layer of burnt-out ore. In building up the heap a 
number of narrow vertical passages are left to afford a 
draught for the fire. The ore is kindled from above and 
the fire is so regulated (by making or unmaking air-holes 
in the covering) that, by the heat produced by the combus- 
tion of the least sufficient quantity of sulphur, the rest is 
liquefied. The molten sulphur accumulates on the sole, 
whence it is from time to time run out into a square stone 
receptacle, from which it is ladled into damp poplar-wood 


moulds and so brought into the shape of truncated cones | 


weighing 110 to 130 th each. These cakes are sent out into 
commerce. A calcarone with a capacity of 28,256 eubic 
feet burns for about two months, and yields about 200 tons 
of sulphur. The immense volumes of sulphurous acid 
evolved give rise to many complaints; all the minor pits 
suspend work during the summer to avoid destruction of 
thecrops, A calearone that is to be used all the year round 
must be at least 220 yards from any inhabited place and 
110 from any field under cultivation. ; 
The yield of sulphur, as seen from the table given above, 
is miserably small, but the scarcity of fuel in Sicily almost 
prohibits the introduction of any more rational method. 
As sulphur fuses at 114° C., high-pressure steam at once 
suggests itself as a suitable medium of heating. In the 
sulphur-works of Latera, in the province of Rome, the fol- 
lowing apparatus (constructed by Gritti) is being used with 
success. A vertical truncated perforated cone of thick 
sheet-iron serves for the reception of the ore. This cone is 
inclosed in a similar cone of iron, which terminates in a 
detachable deep iron basin below, and is provided with a 
tightly fitting lid. All the joints in this outer shell are 
steam-tight. The inner cone having been charged and the 
lid secured, steam of sufficient pressure to insure a tem- 
perature of from 125° to 135° C. is blown iato the apparatus, 
which soon causes the sulphur to melt and collect in the 
basin below. After from 30 to 50 minutes, reckoning from 
the time when the above temperature is reached, the opera- 
tion is completed. The steam is then turned off and the 
sulphur made to run from the basin into a receptacle beside 
the apparatus, to be cast into sticks or cakes. The iron 
basin is then detached, and by turning aside an iron damper 
which held the ore in its place the exhausted ore is made 
to drop into a pit. Each charge of ore amounts to about 
from 25} to 26} ewts., containing about 385 tb of sulphur. 
Of this some 360 Ib are recovered as salable sulphur, at the 
expense of about 286 th of oak-wood as fuel. : 
R. E. Bollmann in 1867 proposed to extract the sulphur 
by means of bisulphide of carbon. The process, 
Extraction. after having been tried at Bagnoli near Naples 
and given up as hopeless, was introduced in 1873 
in Swoszowice near Cracow under the guidance of Winkler 


SULPHUR, 


| and has proved a success. The apparatus is constructed so 
| that the bisulphide used in the process of extraction is re- 
covered by distillation ; the loss of bisulphide amounts only 
| to one-half per cent., sometimes to less, and the sulphur pro- 
duced is very pure. But by far the greater part of the purer 
qualities of commercial sulphur is produced from Sicilian cal- 
| carone sulphur by distillation, which removes the 3 percent. 
| or so of earthy impurities contained in it. The following 
| apparatus (invented originally by Michel of Marseilles and 
improved subsequently by others) enables the manufacturer 
to produce either of two forms of “refined” sulphur which 
commerce demands. It consists of a stone-built chamber of 
about 2825 cubic feet capacity, which communicates directly 
| with two slightly slanting tubular retorts of iron, each of 
| which holds about 660 tb of sulphur. The retorts are charged 
/ with molten sulphur from an upper reservoir, which is kept 
at the requisite temperature by means of the lost heat of the 
| retort fires. The chamber has a safety valve at the top of 
| its vault, which is so balanced that the least surplus pres- 
sure from within sends it up. The first puff of sulphur 
vapor which enters the chamber takes fire and converts the 
air of the chamber into a mixture of nitrogen and sulphurous 
acid. The next following instalments of vapor, getting 
diffused throughout a large mass of relatively cold gas, con- 
dense into a kind of “snow,” known in commerce and 
valued as “ flowers of sulphur” (flores sulphuris). By con- 
ducting the distillation slowly, so that the temperature 
within the chamber remains at a sufficiently low degree, it 
is possible to obtain the whole of the product in the form 
of “flowers.” If compact (" roll”) sulphur is wanted the 
distillation is made to go on at the quickest admissible rate, 
The temperature of the interior of the chamber soon rises 
to more than the fusing-point of sulphur (114° C.), and the 
distillate accumulates at the bottom as a liquid, which is 
tapped off from time to time to be cast into the customary 
form of rods of about 14 inches diameter. 

In some places sulphur is extracted from iron pyrites by 
one of two methods. The pyrites is subjected to dry dis- 
tillation from out of iron or fire-clay tubular retorts at a 
bright red heat. One-third of the sulphur is volatilized— 
3FeS2 = FesS4-+- So—and obtained as a distillate. The second 
method is analogous to the calcarone method of liqaation ; 
the ore is placed in a limekiln-like furnace over a mass of 
kindled fuel to start a partial combustion of the mineral, 
and the process is so regulated that, by the heat generated, 
the unburnt part is decomposed with elimination of sulphur, 
which collects in the molten state on an inverted roof-shaped 
sole below the furnace and is thence conducted into a cistern. 
Such pyrites sulphur is usually contaminated with arsenic, 
and consequently is of less value than Sicilian sulphur, 
which is characteristically free from this impurity. 

The substance known as “ milk of sulphur” (lac sulphuris) 
is very finely divided sulphur produced by the 
following, or some analogous, chemical process. Milk of 
One part of quicklime is slaked by means of 6 sulphur. 
parts of water, and the paste produced diluted 
with 24 parts of water; 2.3 parts of flowers of sulphur are 
added ; and the whole is boiled for about an hour or longer 
when the sulphur dissolves, — 

3Ca0O ++ 12S = 2CaSs5 +- CaS203. 

The mixed solution of pentasulphide and thiosulphate of 
calcium thus produced is clarified, diluted more largely in 
a tub, and then mixed with enough of pure dilute hydro- 
chloric acid to produce a feebly alkaline mixture ; this shows 
that only the bulk of the pentasulphhide is decomposed, 
CaSs +-2HCl = CaCl2-+ H.S-++ (4S of precipitated sulphur’. 
The addition of more acid would produce an additional 
supply of sulphur (by the action of the H2S20z on the dis- 
solved H2S); but this thiosulphate sulphur is yellow and 
compact, while the CaSs part has the desired qualities, form- 
ing an extremely fine, almost white, powder. The precipi- 
tate is washed, collected, and dried at a very moderate heat. 
It is used as a medicine. If sulphuric acid is used instead 
_of hydrochloric acid the preparation is apt to be contam- 
inated with hydrated sulphate of lime. In the United 
Kingdom, indeed, precipitated sulphate of lime used to be 
added intentionally to produce what the public had got 
accustomed to; but this practice has been rightly s 

by the authorities, hiele. 

During the year 1875 the production of sul- 
phur in Europe is stated to have been as fol- 
lows: ; 
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1 See Sopium, “‘ Le Blane process for 
above. 
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By far the greater part of all the sulphur produced in) of carbon and the chlorine of the reagent, the latter as HCl, 
Sicily and elsewhere is used for the manufacture ofsulphuric | but retains its sulphur in a state of chemical combination. 


acid. Subjoiued is an enumeration of some other applica- 
tions. (1) The manufacture of gunpowder (see vol. xi. p. 
286). (2) The taking of casts. 
(a) a mixture of molten sulphur and ferric oxide is used to 
cement the isolating bells to telegraph posts; (b) a mixture 


ammoniac (3 to 5) made into paste with water is used to 
cement iron bars (fences, etc.) into stone sockets; (¢c) a mix- 


ture of molten sulphur with powdered quartz or glass has | 


been recommended as an acid-proof material for sulphuric 


acid chambers; (d@) a mixture produced by the incorporation | 


of powdered quartz and coloring matters, such as vermilion, 
ete., with molten sulphur is employed for ornamental 
articles. (4) The vulcanization of india-rubber (see vol. xii. 
p. 882 sq.). (5) Dusting vine-plants with flowers of sulphur 
is said to keep off the fungus Oidium Tuckeri, which has 
eaused such devastation in the vineyards in France and 
elsewhere. 


Sulphur Compounds. 


Sulphuretted hydrogen, H2S (see CurMistTRY, vol. v. p. 433 
sq.), is used largely as such, or as sulphide of 


Sulphur- ammonium, (NH,)xS =2NH3-+ H,S, for the de- 
etted tection, discrimination, and s-paration of metals. 
hydrogen. 


To give an example: the least quantity of lead 
dissolved in water as (say) nitrate can be de- 
tected by the addition of sulphuretted hydrogen, which 
brings down the lead as a black precipitate of sulphide of 
lead,—Pb(NOs3)2 + H2aS = PbS-+-2HNO3. The presence of 
a moderate quantity of mineral acid in the original solution 
does not interfere with the test. What we said of solution 
of salts of lead holds substantially of those of the following 
groups of metals. The formule and the colors of the sul- 
phides are given in brackets. A. Lead (black, PbS), silver 
(black, AgeS), mercury as mercurous or mercuric salt (black, 
HgS-+ Hg or HgS respectively), copper (greenish black, 
CaS), bismuth (brown, Bi2Ss), cadmium (yellow, CdS). B. 
Arsenic (yellow, AsoS3), antimony (orange-red, SbeSs), tin 
as stannic salt (yellow, SuSz). Thesulphides A are insoluble ; 
the sulphides B are soluble in sulphide of ammonium solu- 
tion, and the latter, from this solution, can be reprecipitated 
by acidification with dilute sulphuric or hydrochloric acid. 
The brown SnS precipitated from stannous salts is insoluble 
in the (colorless) solution of (NH, 2S, but soluble in the 
yellow solution of the polysulphide (NH,)eS2, as SnSz. C. 
The following metals are not precipitated from theif salt 
solutions if these are adidified sufficiently by added mineral 
acid ; but they are precipitated from their neutral or alka- 
line solutions by sulphide of ammonium: iron (black, FeS), 
nickel (black, NiS), cobalt (black, CoS), manganese (flesh- 
colored, MnS), zinc (white, ZnS). Aluminium and chromium, 
given as salts of their oxides, R2Os, are precipitated by sul- 
phide of ammonium as hydrated oxides (Al203 . H20, color- 
less; Cr2Os,.#H20, green or violet). The reagent acts on 
these as ammonia, NHs, the HS being liberated, and 
behaves in a similar way to acid solutions of certain 
salts, e.g., the phosphates, of the following group D, these 
salts, ¢ g., CagP20s, being precipitated assuch. The ordinary 
salts of group D (barium, strontium, calcium, magnesium), 
and the salts of the alkali metals E (potassium, sodium, etc.) 
generally, give no precipitate with either sulphuretted 
hydrogen or sulphide of ammonium. It is easy to translate 
what we have stated into a method for the separation of 
groups A, B, C (D and E), from one another. 
Of the three chlorides treated of in CHEMISTRY (vol. v. p. 
; 434) only the lowest, S»Clo, is of industrial im- 
Chlorides. rtance. It is prepared by passing perfectly 
ry chlorine gas over heated sulphur contained 
inaretort, the retort being connected with a condenser con- 
structed so that the uncondensed vapors are led away into 
the chimney. The two elements unite readily, and chloride 
of sulphur, S:Ch, distils over, contaminated, however, by 
more or less of surplus chlorine present as higher chlorides. 
To remove (or decompose) these the crude product is sub- 
jected to fractional distillation; the thermometer rises 
rapidly and soon hecomes constant (at about 136° under 758 
mm. pressure). What afterwards distils over, at the con- 
stant boiling-point, is collected as pure S:Clz,—a yellowish 
red liquid of 1.68 sp. gr. at 16.7° C. and 1.7055 at 0° (Kopp), 
which emits fumes of hydrochloric acid in moist air. Its 
smell is characteristic and unpleasant. Chloride of sulphur 
is decomposed by water, alcohol, ether (see CHEMISTRY) ; 


(3) The making of cements: | 


| 
| 


| the manufacture of ice. 


The gas SOz (see CHEMISTRY, vol. yv. p. 435), produced 
extempore by the combustion of sulphur, is . 
used for the bleaching of silk, wool, straw, and Sulphurous 
wickerwork, also for the disinfection of rooms aa 


} e ;}and of wine-casks (to prevent acetous fermentation). A 
of iron filings (100), flowers of sulphur (3 to 20), and sal- | 


solution of the gas in water is manufactured industrially, 
for use chiefly in the manufacture of sugar. It is added to 
the beetroot or cane juice to prevent its fermentation while 
awaiting concentration. A solution of “ bisulphite of lime” 
(produced by saturating milk of lime with sulphurous acid 
gas) is much used as an antiseptic generally. Liquefied 
sulphur dioxide has found an application as a frigorific for 
The apparatus used is so con- 
structed that the volatilized sulphur dioxide is all caught 
and recondensed. Sulphurous acid when required as such 


_or for the making of sulphites is always produced, even 


industrially, from oil of vitriol, by reduction with either 
sulphur or charcoal. In the heat the teactions are 2503 -+- 
S=3S0O, and 2803;--C=CO2+2S0O. respectively, and 
either can be (and is) executed practically in cast-iron ves- 
sels. The presence of carbonic acid in the gas produced by 
the charcoal process does not interfere with the preparation 
of sulphites. 

The soda salt Na2S.03-+5H20, known commercially as 
hyposulphite of soda, is used industrially for 
chiefly two purposes, namely, (1) as a solvent for 
chloride of silver in photography (see PHoTOG- 
RAPHY),—AgCl + NazS203 = NaCl -+ AgNaS203,—and (2) as 
an “antichlor” in paper-making, to destroy the remnants 
of chlorinein bleached paper pulp. To understand its action 
we need only know that chlorine and water in such cases 
act like oxygen,—Clz + H.O =2HCI-+- 0; every 4 x O thus 
produced converts one S202 of NaxOS2O2 into 280s of sul- 
phurie acid. Forthe preparation of this salt a great many 
methods have been invented. The simplest to explain is 
the treatment of a solution of normal sulphite of sodium 
with sulphur,—SO3Na2-+-S=S».03Naz. Instead of adding 
free sulphur, Liebig prepares a solution of polysulphide of 
sodium (by dissolving sulphur in caustic-soda ley) and adds 
it to the sulphite. The surplus sulphur combines with the 
sulphite ; besides, the polysulphide contains thiosulphate 
from the first. Another method is to pass sulphurous acid 
through a solution of sulphide of sodium. Here, by first 
intention, if we may say so, sulphite of sodium and H2S 
are produced; but the H2S and the excess of SO, give water 
and sulphur, and two-thirds of this sulphur unite with the 
sulphite first formed into thiosulphate. The crude sulphide 
of calcium, which is produced so largely in the Le Blane 
process (see SODIUM, supra, p. 256), when exposed to the air 
gets oxidized, with formation of calcium thiosulphate, 
which can be extracted by means of water and converted 
into sodium salt by double decomposition with carbonate or 
sulphate of soda. Pure thiosulphate of soda forms large 
transparent monoclinic prisms, which lose no water on ex- 
posure to ordinary air in the cold. At about 48° C. they 
fuse into a liquid, which may remain liquid on cooling, but 
solidifies suddenly when a fragment of the solid salt is 
dropped in. 100 parts of water dissolve 

at 16° 25° 35° 45° C. 
65 75 89 109 parts of the salt (Mulder). 
The solution is not subject to oxidation in the air. 


Thiosul- 
phates. 


The anhydride SOs is used largely in the manufacture of 


tar colors. Oil of vitriol is decomposed by 
dropping it on a mass of platinum scrap kept 
at a bright red heat within a fireclay retort,— 
SO.H2 = H20 + S80.-+ 402; and after removing the water 
—the bulk by partial condensation and the rest by means 
of vitriol—the sulphur dioxide and the oxygen are made to 
recombine by passing them over platinized asbestos at a dull 
red heat. The fumes of SOs formed are condensed in a dry 
receiver by application of cold from without (Winkler’s 


Sulphuric 
acid. 


rocess). 
: The eas that finely divided platinum, in virtue of its 
power of condensing oxygen, induces the union of SO. and 
402 into SOs has been known for a long time: but all at- 
tempts to utilize the reaction for the production of sulphu- 
ric acid from a mixture of sulphur dioxide, air, and nitro- 
gen produced by the combustion of sulphur or pyrites in 
air have failed. The platinum acts too feebly in the pres- 
ence of the unavoidably large mass of nitrogen, and soon 
loses its efficacy altogether owing to the accumulation on it 
of particles of incombustible matter from the kiln gases. 
Oxide of chromium, Cr2Os3, and oxide of iron, Fe2Os, act 
like platinum, through transitory be oho of the respec- 
tive sulphates—the gases produced in pyrites kilns inc ude 
a considerable quantity of ready-made SO;—but they also 


are not available practically for the making of sulphuric 


acid. In short, all attempts to produce this reagent other- 
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wise than by means of the old Nordhausen or the chamber | 
process have so far been unqualified failures industrially. | 
In regard to the chamber process we may add | 
a few notes to what has been said under CHEM- | 
IsTRY (vol. y. p. 436 sg.). As stated in that ar- . 

icle, nitrous acid, N»O3,, when brought into 
contact with sufliciently strong vitriol unites with it, giv- 
ing rise to bodies similar to chamber crystals,— 


N20s-}H20 +-280,= 280.05, 
or, what comes practically to the same, 
N.03 +-SOs‘out of the vitriol) = SOz 


Chamber 
process of 
production, 


NO2 
NO,’ 
In the presence of sufficient water this union does not take 
place, because the water causes the product to break up as 
shown by the equation if read from right to left. These 
facts explain why a stronger acid than one containing some 
60 per cent. or so of real H2SO, cannot be produced directly 
in the chamber. This inconvenience has led, in the hands 
of Gay-Lussac, to an important improvement on the origi- 
nal process. He inserts between the chamber outlet and 
the chimney a tower made of acid-proof stone and filled 
with pieces of coke, over which concentrated oil of vitriol 
is made to trickle down while the chamber gases ascend 
through the tower on their way to the chimney. The 
vitriol absorbs all or most of the N2Og, which would other- 
wise be lost. But the practical reliberation of the N2O, was | 
beset with very great difficulties, which have been fully 
overcome only by a more recent invention of Glover’s. He 
places between the kiln and the entrance side of the cham- 
ber a tower similar in construction to Gay-Lussac’s, which 
the kiln gases have to traverse before they get into the 
latter. Through the tower he runs at the same time a 
stream of nitrated (Gay-Lussac) acid and one of ordinary 
chamberacid, The latter acts on the nitrated acid as water ; 
at least it virtually sets free the combined nitrous acid, so 
that it is reduced by the sulphurous acid coming from the 
kiln to nitric oxide, which travels into the chamber with the 
rest of the gases to do duty there in the well-known man- 
ner. As the kiln gases are very hot, 1 considerable quan- 
tity of the water which goes through a Glover tower (as 
chamber acid) is volatilized and thus made to supply part 
of the steam necessary for the process. The Glover tower, 
besides fulfilling its primary object, serves to concentrate 
part of the chamber acid and to supply part of the neces- 
sary steam without expense for fuel. The expenditure of 
nitrate of soda, which before the introduction of the two 
towers used to amount to from 8 to 13 parts per 100 of sul- 
phur burned, has been reduced to from 3.5 to 6.5. The 
actual loss of nitrous acid of course is the less, ceteris pari- 
bus, the larger the chamber, and (for a given chamber) the 
greater the care with which the process is conducted. But 
even under the most skilful management more nitrous acid 
is lost than can be accounted for by the unavoidable imper- 
fections in the apparatus and in the mode of working them. 
From the investigations of Weber and of Frémy it appears 
that, in the presence of relatively much water more espe- 
cially, part of the nitrous acid suffers reduction, not to 
nitric, but to nitrous oxide, N20, which, being unsusceptible 
of direct oxidation, is lost for the process. 
For a great many purposes (e.g., the manufacture of 
“ superphosphate ” from bones or mineral phos- 
phate of lime) the 60 to 64 per cent. acid which 
comes out of the chamber can be used as it is; 
but it is not strong enough for all purposes. In 
the production of stronger (from chamber) acid the first 
step always is to run the acid into long, very shallow lead 
pans and to simply boil it down in these, either by the ap- 
plication of heat from below, in which case the bottoms of 
the pans must be protected by making them rest on plates 
of iron, or by inclosing the pans in a vault and causing the 
hot gases of a furnace fire to strike along the surface of the 
acid, * The result in either case is that, while more and more 
water goes away as steam, the residual acid of course gets 
stronger and stronger. But with the strength the boiling- 
point rises, and, as necessary consequences, the extent to 
which the acid attacks the lead (with formation of sulphate 
and sulphurous acid) and the danger of melting down the 
pans by local overheating become greater and greater, 
When the acid has come up to about from 78 to 80 per cent. 
(corresponding to a specific gravity of 1.7 after cooling), it is 
not safe to push the concentration any further, quite apart 
from the fact that an acid of 80 per cent. when boiled down 


Produetion 
of strong 
acid, 


| ingly gets less and less. 


emits a very appreciable proportion of acid along with the 
volatilized water. An acid of 1.7 indeed is amply strong 
enough for a variety of applications, such as, for instance, 
the conversion of salt into sulphate. If a stronger acid is 
wanted the concentration must be continued in glass or 
platinum retorts. : , < 


SULPHUR. 


The vitriol maker’s glass retort, as a rule, consists of two 
detachable parts, namely, a pear-shaped body 
about 34 feet high and nearly 2 feet in diam- 
eter and a glass alembic whose wider end fits 
the mouth of the pear, while its narrower out- 
let end points downwards and terminates within a slightly 
slanting lead-pipe, which conveys the distillate to a leaden 
tank. The retort rests on a layer of sand contained in a 


Vitriol ma- 
ker’s glass 
retort. 


| closely fitting iron basin, and the lateral space between the 


two is filled completely with sand. The iron basin is sus- 
pended within a furnace in such a way that only it, and 
not any part of the retort, is touched directly by the flame. 
As a rule, some twelve retorts stand side by side, each in 
its own sandbath, and are heated by the same fire. As the 
temperature of the boiling liquid and of the vapor rises at 


| the end to beyond 300° C., a sudden draught of cold air 


might cause a rupture of a retort; the apparatus is, there- 
fore, placed in a special room accessible only through double 
doors, and the inner door is not permitted to be opened 
before the outer has been shut. The acid, as it is boiling 
down, gets stronger and stronger, because, although the 
vapor is very strongly acid from the first, its percentage p' 
of real H2SO, at any given stage is less than the value p, 
which obtains in the boiling liquid as it is at the time. p’ 
at a given barometric pressure is a fixed function of ponly, 
and increases as p increases: the difference p—p‘ accord- 
It becomes nil, not when the acid 
has become pure H2SO,, but when it has come up to the 
composition 1280,-+-13H20 (Marignac). This particular 
hydrate only boils without change of composition; even 
pure HeSO,4 when distilled, by giving up more than 1SO, 
for 1H20, becomes reduced to that hydrate 1280, -+-13H20, 
which then boils without further change of composition. 
A stronger acid than “ Marignac,” as we may call it, cannot 
be produced by the concentration of weaker acid, and even 
its production (from 1.7 acid) involves a very considerable 
loss of acid as distillate. Hence practically the process is 
stopped when the acid in the retorts has come up to some 
96 per cent. of H2SO,, which is ascertained by the specific 
gravity of the last runnings being ata certain value. As 
soon as this point is reached the retorts are allowed to cool 
till the contents can be withdrawn with safety by means of 
lead siphons into glass carboys. This, however, means a. 
considerable loss of time and fuel; besides, the process of 
distilling from out of glass vessels is not free from damger, 
and for these reasons it is preferred in many establishments 
to concentrate the pan acid in large platinum stills, although 
theseare extremely expensive. The greatadvantage of the 
platinum still is that it admits of continuous working; 
while pan acid (containing say 1 tb of water per N tb o 
full strength—96 per cent. or so—acid) runs in, and a far 
weaker acid (containing for the same period of time 1 tb of 
water and » Ib of full strehgth acid) is distilling over, the 
balance N—n tb of finished acid is being withdrawn by 
means of a platinum siphon. The outerlimb of the siphon 
in its middle portion divides into a system of four narrower 
tubes and is cooled down by means of a cold-water jacket 
surrounding it, so that the acid can be run directly into 
earboys. 

The platinum retort in its latest form has a large undu- 
lating bottom made of strong metal, on which 
a rapidly converging low body joins, made of Platinum 
thinner metal because it is not so directly ex- rt. 
posed to the flame. Along with this still a flat 
platinum pan is used with an undulating bottom similar to 
that of the still for the preliminary concentration of the 
acid. As platinum is not liable to fuse or be attacked by 
any strength of boiling acid, a relatively small platinum 
pan does as much work as a far larger one made of lead. 


Sulphates. 


Several of these are treated of under the heads of the 
respective bases. Thus, for the sulphates of monia, see 
NITROGEN, vol. xvii. p.530sq.; for Porassrom and Soprum, 
see these articles; for calcium, see LIME (vol. xiv. p, 654) 
and Gypsum (vol. xi. p. 313); for barium, see B. ‘ES 
(vol. iii. p.350) ; for magnesium, see Epsom SATs ( Viii. 
p. 440) and MAGNEsIUM (vol. xv. p. 219); and for iron, see 
CopPERAS (vol. vi. p. 312). j 

Sulphate of aluminium, Ale(SOs)s +- 18H20, the active in- 
gredient of ALUM (vol. i. p. 566), is now being yt hee 
produced industrially in a state of perfect free- 
dom from iron, and is more and more taking alum 
the place of alum. Paper-makers, at least,no 
longer use anything else for the production of a 
which in machine-made paper serves as the 
gredient of the size. The crude salt is easily pre 
treatment of relatively pure bauxite (native h 
alumina) or china clay with chamber acid at 
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temperature. The resulting mass is dissolved in water, the |The Oudh and Rohilkhand Railway traverses the dis- 


undissolved matter (silica, etc.) allowed to settle, the clear | tyjct for a few miles in the extreme east. 


liquor drawn off, and from it an apology for what is wanted 
is obtained by evaporation to a small volume and allowing 
to crystallize. But the salt thus obtained is always con- 
taminated with a variety of foreign sulphates, including 
sulphate of iron, and this last-named impurity, for the ma- 
jority of applications, cannot be suffered to remain. One 
of the best methods for its removal, if not the best, is that 
discovered by Semper and Fahlberg: the solution, which 
must contain all its iron as ferric salt and contain somewhat 
less than the normal proportion of sulphuric acid, is digested 
with hydrated binoxide of lead. In the course of about a 
week all the iron is completely precipitated. The better 
qualities of sulphate of alumina nowadays have at most 
ouly a few thousandths per cent. of iron. 

Sulphate of copper (blue vitriol) is made technically in 
chiefly two ways. One method is to heat 
metallic copper to redness in air until it is 
almost completely oxidized, and to dissolve the 
oxide by means of dilute sulphuric acid. The 
Cu.O0 present behaves like a mixture of metal and CuO, 
Another process starts from the sub-sulphide CusS (pro- 
duced meétallurgically as ‘‘ mat,” or perhaps expressly from 
its elements), and converts this into sulphate and oxide by 
careful roasting. The product is dissolved in dilute sul- 
phurie acid. Large quantities of blue vitriol are produced 
incidentally in the “ parting ” of auriferous silver (see GOLD, 
vol. x. p.666) by means of oil of vitriol. Sulphate of copper 
crystallizes from its aqueous solution in large transparent 
blue erystals of the triclinic system; their composition is 
CuSOH20: The crystals are stable in the air. At 100° 
C. they lose 4H.O, the last HzO requiring a temperature of 
200° C. for its expulsion. The anhydrous salt is dirty white ; 
it readily reunites with water, and consequently is avail- 
able asa dehydrating agent, for instance, for the preparation 
of absolute alcohol from spirit of wine. 100 parts of water 


Sulphate 
of copper. 


dissolve 
mos wi10r "26° "60°. — 100% C. 
831.6 37.0 42.3 65.8 203.3 parts of crystallized salt 
(Poggiale). 


The salt is insoluble in alcoho]. Blue vitriol is used largely 
in electrotyping and for many other purposes. 
Subjoined are two general tests for sulphur. (1) All 
sulphur compounds when brought in contact at 
a red heat with a mixture of nitre and car- 
bonate of soda (or some other equivalent alka- 
line oxidizing mixture) are changed so that the sulphur 
assumes the form of alkaline sulphate, which can be ex- 
tracted by means of water. From the (filtered) solution the 
SOs is precipitated by addition of chloride of barium as 
BaSOi—a white powdery precipitate characteristically in- 
soluble in water and in dilute acids. (2) Any non-volatile 
sulphur compound, when heated on charcoal in a reducing 
flame with carbonate of soda, yields sulphide of sodium 
(“hepar”) which, when moistened with water on a silver 
coin, produces a black stain of metallicsulphide. (Compare 
SELENIUM, vol. xxi. pp. 663-4.) (W. D.) 


SULPICIUS SEVERUS. See’ Severus. 

SULTANPUR, or Sutranpoor, a district of British 
India, in the Rai Bareli (Roy Bareilly) division of 
Oudh, under the jurisdiction of the lieutenant-governor 
of the Northwestern Provinces, lying between 26° 397 
and 27° 58’ N, lat. and 81° 36’ and 82° 44’ EK. long. 
With an area of 1707 square miles, it is bounded on 
the N. by Faiz4bad, on the E. by Jaunpur, on the S. 
by Partabgarh, and on the W. by Rai Bareli. The 
surface of the district is generally level, being broken 
only by ravines in the neighborhood of the rivers by 
which its drainage is effected. The central portion 
of the district is highly cultivated, while in the south 
are widespread arid plains and swampy jhils and 
marshes. The principal river is the Gumti, which 
passes through the centre of Sult4npur and affords a 
valuable highway for commerce. Minor streams are 
the Kandu, Pili, Tengha, and Nandhia, the last. two 
being of some importance, as their channels are deep, 
though narrow, and form the outlet for the superfluous 
water of the extensive series of jhils. There are no 
forests in the district, the only tree-covered tracts being 
stunted dhd/ jungles used for fuel. Wild animals are 
very few, chiefly wolves, nylghau, and wild hog. 
‘There are some good roads in the district, chief of 
which is the imperial high road from Faiz4bid to 
A , which intersects it from north to south. 


Analysis. 


t } : The climate 
is considered mild, temperate, and healthy; the aver- 
age annual rainfall is about 46 inches. 


The population, according to the census of 1881, was 
957,912 (males 475,125, females 482,787), of whom 856,329 
were Hindus and 101,524 Mohammedans. The only town 
with a population exceeding 5000 is Sultaénpur, the admin- 
istrative headquarters of the district, which is situated on 
the right bank of the Gumti, and in 1881 contained 9374 
inhabitants. Of the tota] area 571,795 acres were returned 
as cultivated in [884-85 and 368,911 as cultivable; the total 
area under crops in the same year was 672,058 acres, wheat 
and rice being the principal products. The trade of the 
district deals principally with grain, cotton, molasses, and 
native cloth, and its manufactures—which, however, are 
unimportant—comprise coarse cotton cloth, brass vessels 
and other metal work, sugar, and indigo. The only incident 
worthy of note in the history of the district since the 
British annexation of Oudh is the revolt of the native troops 
stationed at Sulténpur during the mutiny. The troops rose 
in rebellion on 9th June, 1857, and, after firing on and mur- 
dering two of their officers, sacked the station. Upon the 
restoration of order Sulténpur cantonment was strengthened 
by a detachment of British troops; but in 1861 it was en- 
tirely abandoned as a military station. 


SULU ISLANDS. See Pururpprnes, vol. xviii. 
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SUMACH. See Leatuer, vol. xiv. p. 382. 

SUMATRA, in Malay called Pulu Purtcha or Inda- 
las, is one of the largest and most impor- orate Ee 
tant islands of the Hast Indian Archipel- a Gest 
ago. It stretches from northwest to southeast to a 
distance of 1047 miles,—T'andjong Batu, the north- 
most point, being situated in 5° 40’ N. lat. and the 
southmost in 5° 597 S. lat. The greatest breadth is 
about 230 miles. In area it is estimated that Sumatra, 
with its 170,744 square miles,’ is thirteen times the size 
of Holland, of which country the island is in large 
measure a dependency. The northern half runs ob- 
liquely sadeier: to the Malay Peninsula, from which it 
is separated by the Strait of Malacca, and the south- 
ern end is separated by the narrow Sunda Strait from 
Java. Unlike Java, Sumatra has aseries of consider- 
able islands (Nias Islands, Mentawei Islands, ete.) 
arranged like outworks in front of the coast that faces 
the open Indian Ocean. The general physical features 
of the island are simple and striking: a range of lofty 
mountains extends chicuahnet its whole length, their 
western slopes descending rapidly towards the ocean 
and their eastern looking out over a vast alluvial tract 
of unusual uniformity. ‘This mountain range is known 
as Bukit Barisan or Chain Mountain. It varies in 
average height from 1500 to 6000 feet, and consists of 
three or four ridges separated by plateau-like_ valleys. 
Among its more remarkable summits are Ya Mura or 
Gold Mountain, near the north end (6879 feet); Seret 
Berapi or Merapi (5857 feet), in 0° 44” N. lat. ; Pasa- 
man or Mount Ophir (10,866); Merapi (9563) ; In- 
drapura, in 1° 3678. lat. (11,800), which has the 
reputation of being the culminating point of the whole 
island ; Dempo (10,000) ; and Abong Abong (10,000). 
The summit of Indrapura was reached by the Central 
Sumatran Expedition of 1877-79. Towards the north 
end of the island the spurs of the main chain some- 
times extend towards the neighborhood of the east 
coast. Owing to this configuration of the island, the 
water-courses of the western side are comparatively 
short ; only very few of them are large enough to be 
navigable. Those of the eastern slope, on the other 
hand—such as the Tamiang, the Simpang, the Asahan, 
the Kubu, the Siak, the Indragiri, the Jambi, the 
Kampas, the Palembang—are longer, and can not un- 
frequently carry vessels of considerable burden. In 
their lower courses they form enormous inosculating 
deltas. The mountainous regions contain numerous 


‘|lakes, many of them evidently the craters of extinct 


1 The triangulation of Sumatra was commenced in June, 18 
by the measurement of a base line 4857 metres (nearly 3} miles) 
long in the neighborhood of Padang. 
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volcanoes. When, as sometimes happens, two or three | 


of these craters have merged into one, the lake attains 
a great size. Amongst the larger lakes may be men- 
tioned the ‘Tao Silalahi, with its offshovts ‘l'ao Muara 
and Tao Balige; Manindji, to the west of Fort de 
Kock ; Sinkarah, southeast of Fort de Kock ; Korintji, 
inland from Indrapura ; Ranau, inland from Tampah ; 
— lake of the X. Kotas, in the Padang High- 
ands, 

Voleanoes.—Sumatra still possesses several centres 
of voleanic eruption, and in 1883 its southern extremity 
shared with Java in the disasters of the Krakatoa 
outbreak, 
heavy columns of smoke. _Merapi,! the most active of 
the voleanoes in the island, was in full eruption in the 
years 1807, 1822, 1834, 1845, 1863-64, and 1872. Mt. 
Talang in the Padang Highlands, also has three craters 
one of which isfilled with molten sulphur. Junghuhn 
registered sixteen Sumatran voleanoes, and others 
have since been discovered. 

Geology.—A large part of The Sumatran highlands 
consists of very old (probably Silurian or Devonian) 
slates and clay schists, combined with hornblende tale 
and other schists, and traversed by veins of quartz. 
Granite also plays a considerable part, though it does 
not come somuch tothe surface. Carboniferous rocks 
(marls, sandstones, limestones, etc.) are in some places 
well developed. Between the Carboniferous period and 
the Tertiary there is a great blank all through the 
island.. Augite-andesite of late Kocene origin has 
greatly moditied the surface of the country, and con- 
stitutes, ¢nter alia, the main part of the Barisan range.” 
The Tertiary formation is strongly developed in four 
different divisions. They are usually considered to be 
Eocene; but this determination rests on badly pre- 
served fossils. 'The oldest or breccia division consists 
of débris of carboniferous limestone, syenites, and 
granites, sometimes in the form of breccia proper, 
sometimes in that of sandstones or marl clays. The 
fish remains found in the marls have led some palzeon- 
tologists to assign a greater antiquity than that of Ko- 
cene to these strata, while others, again, consider them 
to be Miocene. Above this division (apparently absent 
in south Sumatra) comes the second of sandstones, 
clay rocks, coal beds, and coal. The coal appears to 
be the result of a vegetation which grew in situ. Above 
the coal is sandstone, sometimes 1000 feet thick. The 
third division consists of marly sandstones of evidently 
marine origin ; it is well developed in west Sumatra, 
but is absent from the south of the island. The fourth 
division is a limestone, rich in remains of corals, mol- 
luses, echinids, and especially in Ovbitoides; it is well 
developed both in the west and in the south. Mio- 
cene deposits are more abundant in the south than in 
the west. At Lubu Lintang in the Benkulen resi- 
dency the Ebuma fossils are characteristic.* 

Minerals.—Sumatra possesses various kinds of min- 
eral wealth. Gold occurs in the central regions ; gold 
mines have long been worked in Menangkabau and the 
interior of Padang, and gold-washing is carried on in 
several of the streams. Tin, which forms the staple 
of the neighboring island of Bangka or BANA (q.v.), 
is found more especially in Siak and the ‘‘ division’”’ 
of the L. Kotas. Copper mines are worked in the 
Padang Highlands (most largely in the district of 
Lake Sinkarah) and at Muki in Achin. Iron is not 
unfrequent, and magnetic iron is obtained at the ‘‘ Iron 
Mountain ’’ near Fort van der Capellen (Tanah Datar). 
Coal seams exist in the Malabuh valley (Achin),* in 


1 For an account of changes in the 


rincipal crater see Ver- 
beek's paper in Natuurk. Tidschr. van 5 


ed. Indié, 1885, 

2 For the ‘geology see R. D. M. Verbeek, Die Tertitirformation von 
Sumatra und ihren Thierresten; “ Spee bee hische en Geologische 
Besehrijving van Zuid-Sumatra ” in Jaarboek van het Mijnwesen in 
Ned, Indié, 1881, pl. i.; and short papers in Geol. Mag., 1877, 1878, 
ete. See also the 2d part of Midden Sumatra, by D. D. Veth, 1882. 

3 Full details and a geological Mgt i will be found in H. 
van Cappelle, Het Karakter van de Nederlandsch-Indische Tertiaire 
Fauna, Sneek, 1835. ; 

4 See Indische Gids, 1880, paper and map. 


Indrapura sends up from time to time | 
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the Sinamu valley, and on both sides of the Ombilin 
(Umbilin) river; the Ombilin field was brought into 


‘notice more especially by Mr. D. D. Veth of the 1877 


-79 expedition. Lignite of good quality is found in 
several localities. Oil wells are worked at Langkat 
and other places; and arsenic, saltpetre, alum, naph- 
tha, and sulphur may be collected in the voleanie dis- 
tricts. 

Administrative Divisions.—The process by which 
the Dutch have advanced to their present position in 
Sumatra has been a very gradual one, and even yet, 
though their supremacy is effective all round the coast, 
much of the interior remains practically unpossessed. 
The following are the more important political subdi- 
visions of the country. 

A. The Dutch government of the West Coast (area 
46,212 square miles), extending along the shore of the 
Indian Ocean from Trumon, 2° 537 N. lat. to the Mand- 
juta, 2° 25’ 8. lat., comprises the residencies Padang, 
Tapanuli, and the Padang Highlands (Padangsche 
Bovenlanden). The governor of the whole government 
has his residence at Padang. The residency of Padang 
is bounded south by Benkulen and north by Tapanuli. 
It contains a large number of separate districts, mostly 
corresponding to natural divisions formed by mountain- 
spurs or river valleys. Among the rest are Indrapura, 
Tapan, Lunang, and Silaut, which form the regency 
of Indrapura, and are the remains of the ancient 
kingdom of that name. Administratively Padang is 
divided into Ayer Bangis and Rau, Priaman, Padang, 
Painan. The headquarters of Ayer Bangis and Rau 
is Talu, to the north of Mt. Ophir. Ayer Bangis itself 
is on the coast, and has a good roadstead on one of 
the islands that protect its bay. At Rauis the Dutch 
fort of Amerongen, and to the northwest the old fort 
of Balong or Sevenhoven. Padang is a town of some 
2000 houses and 15,000 inhabitants, with a Chinese 
settlement and a#uropean quarter. It is the chief 
market in Sumatra for gold. Indrapura lies about 8 | 
miles up the river of its own name, and is now only an 
unimportant village of bamboo huts. The residency 
of Tapanuli is divided into Siboga (which includes the 
Nias Islands), Natal, Mandeling and Angkola, Padang 
Lawas. The town of Siboga has considerable com- 
mercial importance, the bay on which it stands being 
one of the finest in all Sumatra. Tapanuli, the ancient 
capital, and Sinkil, a commercial town, also deserve to 
be mentioned. In Natal (properly Natar) the leading 

laces are Jambur, Sinkuang, and Natar. Padang 
Beazmtieabs the chief town of Mandeling and Angkola, 
lies to the south of Mt. Lubu Raya. Fort Elout was 
formerly the military centre in Great Mandeling. The 
residency of the Padang Highlands lies east of Padang 
proper. The whole surface is mountainous, and the 
natural districts are very numerous. Agam, Batipu 
and the X. Kotas,° the L. Kotas, Tanah Datar, and t 
XIIT. and IX. Kotas form the five administrative - 
divisions. Bukit Tinggi, or, as it is usually called 
Fort de Kock, is the capital of the residency; other 

laces of note are Bondjol, Padang Pandjang Paya- 
SESS, Fort van der Capellen, Pagar Ruj ung (the 
residence of the last prince of Monagekatenh ri 
gan (the remains of another capital of Menangkabau), 
Sinkarah, and Solok. To the government of the West 
Coast belong the following islands: Banyak Islands, 
a small limestone group, well wooded and sparsely 
peopled; Nias Islands, with an area of 2523 | 
miles ; Batu Islands (Pulu Pingi, Pulu Baai, Tanah 
Masa, Tanah Balla, ete. ; area 630 square miles) ; 
Mentawei and Pageh or Nassau Islands (area 4200 
square miles); Engano (area 360 square miles), an- 
nexed by Holland in 1863 and seldom visited, The 
Nias Islands are a very interesting group_ y 
Schreiber in Petermann’s Mittheil., 1881). " 
no voleanoes, but earthquakes are very fi equ 


5 Kota” means settlement or township, and a gre 
the districts are named from the number of kotas they co 
thus in Agam we have the VII. Kotas, the VIII. Kotas, et 
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the north the villages are merely perched on steep 
hills reached by ladders ; in the south they are larger 
and occupy low-lying sites. 

B. The residency of Benkulen or Bencoolen (7.e., | 
Bang Kulon, ‘‘ west coast’’) lies along the west coast 
from the Mandjuta to the south end of Sumatra. It 
is divided into eight districts: Mokko-Mokko, Lais 
or Sungei Lama ; the district (ommelanden) of Ben- 
kulen; the capital Benkulen; Seluma; Mana and 
Pasumah Ulu Mana; Kaner; and lastly Kru. Among 
the noteworthy places are Mokko-Mokko, with the old | 
English fort Anna ; Bantal ; Lais (Laye), the former | 
seat of the English resident; and Benkulen, the capi- 
tal, with 12,000 inhabitants, Fort Marlborough, and a 
Chinese kampong (see BENCOOLEN). 

C. The residency of the Lampong districts, separated 
from Palembang by the Masudji river, is partly moun- | 
tainous (Lampong Peak 6800 feet), partly so flat as 
to be under water in the rainy season. It is divided | 
into the districts of Telok Betong, Tulang Bawang, 
Seputih, Sekampong, Katimbang, and Semangka. The | 
more important places are Telok Betong, chief town 
of the residency, Menggala (with a good trade), 
Gunung Sugi, Sukadana, Tandjong Karang, Benia- 
wang. 

D. The residency of Palembang consists of the 
former kingdom of this name, various districts more 
or less dependent on that monarchy, and (since 1839) 
the kingdom of Jambi. With the exclusion of this 
last it is divided into the administrative districts of 
Palembang; Tebing Tinggi; Lematang Ulu, Lema- 
tang Llir, and the Pasumah country ; Komenig Ulu, 
Ogan Ulu, Inim, and the Ranau districts ; Musi Llir ; 
Ogan Ilir, Komering Ilir, and Blidah; and iran and 
Banyu Asin. In the kingdom of Jambi the govern- 
ment is left in the hands of the native chief. The 
town of Palembang is a large place of 50,000 inhabi- 
tants (2500 Chinese), with extensive barracks, hospi- 
tals, ete., a mosque (1740), considered the finest in 
the Dutch Indies, and a traditional tomb of Alexander 
the Great. A good description of the town and its 
river approaches is given by Mr. Forbes. 

E. The kingdom of: Indragiri (along with Kwanten 
and the distriets of Reteh and Mandah) is administra- 
tively subject to the residency of Riouw. 

F. The residency of the East Coast was formed in 
1873 of the territory of Siak and its dependencies and 
the state of Kampar.. It consists of five divisions,— 
the island Bengkalis, Siak proper, Labuan Batu, 
Asahan, Deli. The island has an area of 529 square 
miles and a population of 5000. Deliis the most im- 
portant part of the residency,—having been since 1870 
the seat of the Amsterdam Deli Company, engaged in 
growing tobacco, coffee, ete. . 

G. a 1878 the Achin (Atjeh) kingdom was turned 
into a Dutch government, but the greater part of the 
territory is still but little known. Compare ACHIN, 
vol. i. p. 90 sq. 

Flora.—Though Sumatra is separated from Java by so 
narrow a strait, the botanist at once finds that he has broken 
new ground when he crosses to the northern island, and the 
farther he advances inward the more striking becomes the 
originality of the flora. The alang fields, which play a great 


82 was £521,000 [$2,532,060]. 


| satyrus). 


part in Java, have even a wider range in Sumatra, descend- 
ing to within 700 or 800 feet of sea-level; wherever a space 
in the forest is cleared this aggressive grass begins to take 
possession of the soil, and if once it be fully rooted the 
woodland has great difficulty in re-establishing itself. 
Among the orders more strongly represented in Sumatra 
than in Java are the Dipterocarpacex, Chrysobalancex, sclero- 
carp Myrtacex, Melastomacee, Begonias, Nepenthes, Oxalidacee, 

isti , Ternstrémiacee, Connaracee, Amyridacee, Cyr- 
tandracee, Epacridacee, and Eriocaulacee. Many of the 
Sumatran forms which do not occur in Java are found in 
In the north the pine tree (Pinus 
and in the 


1 zones are clearly marked ; 
of all forms to grow at 
Vou. XXII.—1139 
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that island. A remarkable feature of the Sumatran flora is 
the great variety of trees that vie with each other in stature 
and beauty, and as a timber-producing country the island 
ranks high even among the richly wooded lands of the 
archipelago.! The process of reckless deforestation, is, how- 
ever, beginning to tell on certain districts,—the natives 
often destroying a whole tree for a plank or rafter. The 
principal cultivated plants, apart from sugar cane and coffee, 
are rice (in great variety of kinds), the cocoa-nut palm, the 
areng palm, the areca and the sago palms, maize (jagung), 
yams, and sweet potatoes; and among the fruit trees are 
the Indian tamarind, the blimbing, pomegranate, jambosa, 
guava, papaw, orange, and lemon. Even before the arrival 
of Europeans Sumatra was known for its pepper plantations ; 
and these still form the most conspicuous feature of the 
south of the island. Forthe foreign market coffee is the 


| most important of all the crops,—the Padang districts being 


the chief seat of its cultivation. The average value of the 
coffee brought to market in Padang in the three years 1880- 
Benzoin was formerly ob- 
tained almost exclusively from Sumatra from the Styrax 
Benzoin? 

Fauna.—Snellemann confirms the statement of Wallace 
that no trace has been found of the orang-outan (Simia 
The siamang (Hylobates syndactylus), an ape 
peculiar to the island, fills the woods with the ery “wa 
uwa.’ The ungko (Hylobates agilis) is not so common. A 
fairly familiar form is the simpei (Semnopithecus melalophus). 
No apes are found on the plateau of Alahan Pandjang and 
the slopes of'the mountains above 1500 metres. The tjigah 
(Cercocebus cynomolgus) is the only ape found in central 
Sumatra in a tame state. The pig-tail ape (Macacus 
nemestrinus)—as Raffles described it in his ‘ Descriptive 
Catalogue of a Zoological Collection made in Sumatra,” 
Trans. Linn. Soc., 1820, vol. xiii. p. 243—is employed by the 
natives of Benkulen to ascend the cocoa-nut trees for the 
purpose of gathering the nuts. The Galeopithecus volans 
(“kubin,” “ flying eat,” or “ flying lemur’’) is fairly common. 
Bats of from twenty to twenty-five species have been regis- 


| tered ; in central Sumatra they dwell in thousands in the 


limestone caves. The Pteropus edulis (“kalong,” “flying 
fox”) is to bemet with almost everywhere, especially in the 
durian trees. The tiger frequently makes his presence felt, 
but is seldom seen, and less frequently hunted; he prefers 
to prowl in what the Malays call tiger weather, that is, 
dark, starless misty nights. The “ clouded tiger” or rimau 
bulu (Felis macrocelis) is also known, as well as the Malay 
bear and wild dog. Paradoxurus musanga (“ coffee-rat” of 
the Europeans) is only too abundant; <Arctictis binturong 
appears to be rare. The Sumatran hare (Lepus netschert), 
discovered in 1880, adds a second species to the Lepus 
nigricollis, the only hare previously known in the East 
Indian Archipelago. The Manis javanicus is the only rep- 
resentative of the Edentata. The Pachydermata are strongly 
characteristic of the Sumatran fauna; not only are the 
rhinoceros (Rh. swnatranus), the Sus vittatus, and the Tapirus 
indicus common, but the elephant (altogether absent from 
Java) is represented by a peculiar variety. The Sumatran 
rhinoceros differs from the Javanese in having two horns, 
like the African species. Its range does not extend more 
than 8500 feet above sea-level, and that of the elephant not 
above 4900 feet. The wild Bos sundaicus does not appear to 
exist in the island. The Antilope sumatrensis (kambing-utan) 
has been driven to the loneliest parts of the uplands. Cervus 
equinus is widely distributed, Cervus muntjac less so.* 
Inhabitants —The bulk of the Sumatran population is 
Malayan; but to what extent the Malay has absorbed pre- 
Malayan blood is still open to investigation. The Kubus, a 


| race or tribe still found in an emphatically savage state in 


the interior, have been by some regarded as the remains of 
an aboriginal stock; but Mr. J. G. Garson, reporting on 
Kubu skulls and skeletons submitted to him by Mr. Forbes, 
comes to the conclusion that they are decidedly Malay, 
though the frizzle in the hair might indicate a certain 
mixture of Negrito blood (Journ. Anthrop. Inst., 1884). They 
speak the Malay dialect of the district to which they belong. 

One of the most interesting of all the savage or semi- 
savage peoples is the Battaks or Batahs. About these a 
great deal has been written since Junghuhn published his 
Die Battalaénder in 1847. It is not known whether they were 
settled in Sumatra before the Hindu period. Their lan- 
guage contains words of Sanskrit origin and others most 


1 The Central Sumatra Expedition alone collected specimens 
of about 400 kinds of timber. . 

2 See Miquel, Flora Ind. Batave; Suppl. 1,“ Prodr. Flore Su- 
matrane,”’ 1860. 

3 (reas also in Ceylon. See vol. v. p. 315.—AM. gee : 

4 For the birds see Forbes's Naturalist's Wanderings. On this, as 
_ peeved branches of natural history elaborate treatises appear 


umatra, 
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readily referred to Javanese, Malay, Menangkabau, Ma- | 
cassar, Sundanese, Niasese, and Tagal influence. At the | 
present time they occupy the country to the southeast of 
Achin, in the centre of which lies the great Toba Lake; 
but it isevident that they formerly possessed, or at least 
were present in, various other districts both north and 
south. The process of absorption into the Achin and Malay 
population which is now rapidly going on seems to have 
been long at work, In many points the Battaks are quite 
different from the Malay type. The average stature of the 
men is about 5 feet 4 inches, of the women 4 feet 8 inches. 
In general build they are rather thickset, with broad | 
shoulders and fairly muscular limbs. The color of the skin 
ranges from dark brown to a yellowish tint, the darkness 
apparently quite independent of climatic influences or dis- | 
tinction of race. The skull is rather oval than round. In 
marked contrast to the Malay type are the large black long- 
shaped eyes, beneath heavy black or dark brown eyebrows. 
The cheek bones are somewhat prominent, but less so than 
among the Malays. J.B. Neumann? reckons the inhabi- 
tants of the wholeriver basin of which he treats at 50,000. 
The Battak language,? especially the Toba dialect, has been 
studied by Van der Tuuk (Bataksch Woordenboek. On the 
borders of Palembang and Benkulen live the Redjangers, 
a peculiar tribe who still employ a distinctive written 
character, which they cut with a kris on bamboo or lontar. 
The same character is employed by the Pasumahs, who 
bear traces of Javanese elements or influence. Full details 
as to the various forms are given by Van Hasselt, Volks- 
beschr. en Taal van Mid.-Sumatra (1877-79 expedition). The 
original stock of the Achinese appears, according to K. H. F, 
yan Langen (Tijdschr. voor Ind. Taal-, Land-, en Volken- 
Kunde, Batavia, xxviii.), to have consisted of the Mantirs, 
who seem to have been driven inland by the Battaks and 
the Cheties (Tjeties) or Hindus. The Achinese language is | 
at present spoken in four main dialects, of which the purest 

or most cultured is that of the XXV. and XXVI. Mukims, 

It shows, besides the Mantir element, Malay, Battak, Hindu, | 
and Arabic influence. The inhabitants of the Nias Islands | 
have a special tongue, which has been studied by Herr Sun- | 
dermann. 

The physical conditions of large tracts render it certain 
that as a whole the island cannot be thickly peopled. In 
1881 the Government Almanac gave the population of the 
Dutch possessions as 2,142,873 (2894 Europeans, 2,098,984 
natives, 11,289 Chinese, 1929 ‘‘ Arabs,” and 27,777 Orientals | 
of other stock). To this considerable additions must be 
made, as the kingdom of Achin (356,000 at least), as well as 
Indragiri and Kwanten (about 30,000). Perhapsa fair esti- | 
mate for the whole is somewhat under 3,500,000. The Nias 
Islands would add 230,000 to the total. The most populous 
region is the government of the West Coast. 

History.-—As far as is known, Sumatran civilization and 
culture are of Hindu origin; and it is not improbable that 
the island was the first of all the archipelago to receive the 
Indian immigrants who played so important a part in the 
history of the region. Certain inscriptions discovered in 
the Padang Highlands seem to certify the existence in the 
7th century of a powerful Hindu kingdom in Tanah Datar, 
not far from the site of the later capital of Menangkabau. 
In these inscriptions Sumatra is called the “first Java.” 
The traces of Hindu influence still to be found in the island 
are extremely numerous, though far from being so im- 
portant as those of Java. Thereare ruins of Hindu temples 
at Butar in Deli, near Pertibi, on the Panbi river at Jambi, 
in the interior of Palembang above Lahat, and in numerous 
other localities. One of the principal Hindu ruins is at 
Muara Takus on the Kampar river. The buildings (in- | 
cluding a stupa 40 feet high) may possibly date from the 
lith century. At Pagar Rujung are several stones with 
inscriptions in Sanskritand Menangkabau Malay. Sanskrit 
words occur in the various languages spoken in the island; 
and the Ficus religiosa, the sacred tree of the Hindu, is also | 
the sacred tree of the Battaks. At a later period the Hindu 
influence in Sumatra was strengthened by an influx of 
Hindus from Java, who settled in Palembang, Jambi, and 
Indragiri, but their attachment to Sivaism prevented them 
from coalescing with their Buddhist brethren in the north. 
In the 13th century Mohammedanism began to make itself 
felt, and in course of time took a firm hold upon some of the 
most important states. In Menangkabau, for instance, the 


Ps ae Pane en Bila Stroomgebied,” in Tijdsch. Ned. Aardrijksk. 
en, % 2 
2 Mr. C. A. van Ophuijsen has published (in Bijd. tot Land-, 
Taal-, en Volken-Kunde, 1886) an interesting collection of Battak 
oetry. He describes a curious leaf language used by Battak | 
overs, in which the name of some leaf or plant is substituted for 
the word with which it has greatest phonetic similarity. 
2 See descriptions of it in Tijdschr. van Ind. Taal-, Land-, en 
Volken-Kunde, 1860 and 1879, and Verhandel.. Batav. Gen. ‘van | 


Kunst en Wetensch., 1881. 
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Arabic alphabet displaced the Kawi (ancient Javanese) 
character previously employed. Native chronicles derive 
the Menangkabau princes from Alexander the Great; and 
the Achinese dynasty boasts its origin from a missionary 
of Islam. The town of Samudera was at that period the 
seat of an important principality in the north of the island, 
whose current name is probably a corruption of this word.* 
Mr. Wenniker in 1881 found a village called Samudra near 
Pasei (Passir), which possibly indicates the site. 

Subjoined are a few leading events in the recent history 
of Sumatra. The island, or rather the portions possessed 
by the Dutch, were British from 1811 to 1816, 1821. Se- 
cond expedition against Palembang; Palembang ‘captured 
23d June. 1822, Menangkabau recognized Dutch authority. 
1825. Benkulen taken over from the English in May. 1837. 
Cultivation of coffee extended in West Coast region by 
Governor A.v. Michiels. 1840. Extension of the West Coast 
government to Sinkil. 1851. Revolt suppressed in Palem- 
bang; expedition to the Lampong districts. 1853, Cholera 
rages in the island; Raja Tiang Alam, ringleader of the 
revolt in Palembang, surrenders. 1858, Expedition against 
Jambi; sultan dethroned and treaty made with his suc- 
cessor. 1860. Redjang added to Palembang residency. 
1863. Expedition against Nias. 1865. Expedition against 
Asahan and Serdang (East Coast), 1872. Agreement with 
the British Government in regard to Sumatra. 1873. War 
in Achin commenced. 1874. Capture of the kraton of 
Achin. 1876. Capture of the VI., IV.,and IX, Mukims 
(Achin) ; expedition against Kota Jutan (East Coast) ; eman- 
cipation of slaves on West Coast. 1878. Benkulen made a 
residency; civil administration of Achin and dependencies 
intrusted to a governor. 

The literature dealing with Sumatra is very extensive. Of the 
older works the best known is Marsden’s History nee 1811. 
A full list of other authorities will be found in Veth’s Aardrijk- 
skundig Woordenbock van Nederl. Indié, 1869. Among recent works 
by far the most important is Midden-Sumatra ; Reizen en Z0€- 
kingen der Sumatra Expeditie, 1877-1879 (1882), edited by Prof. P. J. 
Veth. See also Brau de Saint-Poi Lias, e Sumatra, 1884 ; Bas- 
tian Indonesien; Buijs, Twee Jaren op Sumatra'’s Westkust; M. 
Fauque, “Rapport sur un Voyage a Sumatra,” in Archives des 
Missions Scient. 3d ser. vol. xii. ; Kielstra, Beschrijving van der Atjeh 
Oorlog, 1885-86, and “Sumatras West-Kust van 1819-1825,” in 
Bijd, tot Land-, ete., -Kunde, 1887. (H. A. W.) 

SUMBAL, or SumpBut, also called Musk Root, a 
drug recently introduced into European medical prac- 
tice. Itconsists of the root of Fouls Sumbul, Hook. , 
a tall Umbelliferous plant found in the north of Bok- 
hara, its range apparently extending beyond the Amur. 
It was first brought to Russia in 1835 as a substitute for 
musk ; it was subsequently recommended as a remed 
for cholera, and in 1867 was introduced into the Britis 
pharmacopeia. The root as found in commerce con- 
sists of transverse sections an inch or more in thickness 
and from 1 to 3 or more inches in diameter. It has a 
dark thin papery bark, a spongy texture, and the cut 
surface is marbled with white and blackish or pale 
brown; it has a musky odor and a bitter aromatic 
taste. ‘Sumbal is used in medicine as an antispas- 
modic and stimulating tonic, especially in neryous dis- 
eases. It owes its medicinal properties to a balsamic 
resin and an essential oil. Of the former it contains 
about ¥ per cent. and of the latter one-third per cent. 
The resin is soluble in ether and has a musky smell, 
which is not fully developed until after contact with 
water; by dry distillation it yields. umbelliferone, 
CyH,Os, a crystalline substance soluble in water, ether, 
and chloroform, and producing in an alkaline solution 
a brilliant blue fluorescence, which is destroyed by the 
addition of an acid in excess. 

Under the name of East Indian sumbal, the root of Do- 
rema ammoniacum, Don., has occasionally been offered in 
English commerce. It is of a browner hue, has the taste of 
ammoniacum, and gives a much darker tincture than the 
genuine drug; it is thus easily detected. The name “sum- 
bal” (a word of Arabic origin, signifying a spike or ear) is 
applied to several fragrant roots in the East, the Leer 
being Nardostachys Jatamansi, D.C. (see SPIKENARD). — ‘est 
African sumbal is the root of a species of Oyperus. 

SUMBAWA (properly SamBawa or SAMAWA), 
island of the East Indian Archipelago, one of the Su 
croup, lies between 8° 6’ and 9° 37 8. lat. J 
47’ and 119° 12’ E. long., to the east of L 


eeu 


4 All the facts relating to this derivation are 
Burnell, Glossary of Anglo-Indian Words, Be RS e 
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from which it is separated by the narrow Allas strait. 
Its area is estimated at 5186 square miles. The popu- 
lation was computed to number about 150,000 in 1887. 
The deep Bay of Salee or Sumbawa on the north 
divides the island into two peninsulas, and the isthmus 
is further reduced by the narrower Bay of Tjempi 
(Chempi) entering from the south. The eastern penin- 
sula is deeply indented by the Bay of Bima. The whole 
surface of Sumbawa is mountainous; G. Nyenges, in 
the western peninsula, is 5560 feet high, and G, ‘Tam- | 
bora, in the eastern, which is said to have lost a third 
of its elevation in the eruption of 1815, is still 8697 
feet high. There are no navigable streams. The 
climate and productions are not unlike those of Java, 
though the rains are heavier, the drought more severe, 
and the fertility less. Sulphur, arsenic, asphalt, and | 
petroleum are the mineral products. Mohammedanism 

prevails throughout the island, except among certain 

mountain tribes. 

Sumbawa is divided into four independent states,—Sum- | 
bawa proper, Dompo, Sangar, and Bima. Two other states | 
on the northern extremity of the island were so devastated | 
by the Tambora eruption of 1815 that their territory, after | 
lying for long uninhabited, was in 1866 divided between | 
Dompo and Sangar. Sumbawa proper occupies the western | 
peninsula. The residence of the sultan is Sumbawa, 2 | 
miles from the coast of the great bay, in 8° 32’ S. lat. and | 
117° 20’ 33” E. long. It is surrounded with palisade and | 
ditches. The inhabitants of this state employ sometimes | 
the Malay and sometimes the Macassar character in writ- 
ing. A considerable trade is carried on in the export of 
horses, buffaloes, goats, dinding (dried flesh), skins, birds’ 
nests, wax, rice, katjang, sappanwood, etc. Sumbawa 
entered into treaty relations with the Dutch East India 
Company in 1674. Dompo is the western half of the eastern 

ninsula. The capital of the state, Dompo, lies in the 

eart of the country, on astream that falls into Tjempi Bay. 
Bada, the sultan’s residence, is farther west. Sangar occu- 
pies the northwestern promontory of the island, and Bima 
the extreme east. Bima or Bodjo, the chief town of the 
latter state, lies on the east side of the Bay of Bima; it has 
a stone-walled palace and a mosque, as well asa Dutch fort. 
The population of Bima is curiously divided into twelve 
guilds or castes (dari).- In the town is a Government Chris- 
tian school dating from 1874. 


SUMMARY JURISDICTION. By a court of 
summary jurisdiction is meant a court in which cases 
are heard and determined by a justice or justices of the 

ace, without the intervention ofa jury. Such a court 

as duties to perform of two different kinds. It either 
hears and determines a case in a judicial capacity, or it 
acts rather in a ministerial capacity where a prima facie 
ease has been established, as by issuing a warrant of dis- 
tress for non-payment of poor rate, or by committing 
an accused person for the decision of a higher court, 
generally assizes or quarter sessions. It is to the court 


| Jurisdiction Act, 1879 (42 and 43 Vict. ¢. 49). 


acting in the former capacity that the term ‘‘ court of 
summary jurisdiction’’ more strictly applies. Ever 
since the first institution of justices of the peace (see 
JUSTICE OF THE PEACE), the tendency of English legis- 
lation has been to enlarge their jurisdiction and to enable 
offences of a less heinous nature to be tried in their 
courts without a jury. This inroad upon the functions 
of the jury can only be made by legislation. ‘‘ The 
common law is a stranger to it, unless in the case of 
contempts,”’ says Blackstone. At common law all 
offences must be proceeded against by indictment, and 
an indictment can only be tried before a jury. Even 
where an offence is created by statute and is unknown | 
to the common law the procedure must be by indict- 
ment, unless the statute creating the offence or some 
other statute ey makesitsummary. The history 
of the gradual growth of summary jurisdiction will be 
found in Stephen, History of the Criminal Law, vol. 
i. chap. iv. The summary jurisdiction exercised by 
pla is the only one of much practical importance. 
is unnecessary to do more than mention in passing 


the two other kinds named by Blackstone, that of the 
commissioners of taxes for revenue offences and that 


the superior courts for Conrempr or Court (¢.v.). 
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given to ajudge by 12 Geo. I. ¢. 29, s. 4, to summa- 
rily sentence to seven years’ penal servitude a solicitor 
practicing after conviction for perjury, forgery, or 
barratry. 


The principal Acts now dealing with summary jurisdiction 
are the Summary Jurisdiction Act, 1848! (11 and 12 Vict. ¢. 
43), one of what are called Jervis’s Acts, and the Summary 
The former 
consolidated the law up to that time of a large number of 
Acts, but only toa certain extent, fora considerable number 
of previous enactments dealing in a greater or less degree 
with this subject are still law, the earliest being 5 Hen. LV, 
ce. 10. It also amended the law in several important par- 
ticulars. The amendment was in the direction of greater 
simplicity of procedure, and related to both criminal and 
only quasi-criminal matters. The procedure under the Act 
is shortly this. In all cases where an information is laid or 
complaint made the justices are, on proof of a prima facie case, 
to issue a SUMMONS (q.v.). An information is laid in crimi- 
nal matters in which the decision of the justices, if adverse 
to the defendant, would be a conviction, A complaint is 
made where the decision of the justices in such an event 
would be an order for the payment of money or otherwise 
in what may be called only quasi-criminal matters, e.g., 
claims under the Employers and Workmen Act. If the 
summons is disobeyed, a warrant may (in criminal charges 
only) issue in the first instance at the discretion of a 
justice. The warrant is good only within the local juris- 
diction of the justice issuing it; and, if it is required to be 
executed in another jurisdiction, it must be backed, i.e., 
indorsed by a justice of that jurisdiction (unless in case of a 
fresh pursuit, when it is good for 7 miles beyond the bounds 


_of the jurisdiction in which it was issued). Complaints need 


not be in writing ; informations usually are, though the Act 
does not make writing necessary. Where a warrant issues 
in the first instance, the information must be upon oath. In 


_all cases not otherwise provided for, the information must 


be laid or complaint made within six calendar months from 
the time at which the matter of the information or com- 
plaint arose. The hearing is in open court, and parties 
may appear by counsel or solicitor. If both — parties 
appear, the justices must hear and determine the case. 
If the defendant does not appear, the justices may hear and 
determine in his absence, or may issue a warrant and ad- 
journ the hearing until his apprehension. If the com- 
plainant does not appear, the justices may dismiss the com- 
plaint or adjourn the hearing. The punishment inflicted 
may be fine or imprisonment, or both. Imprisonment as a 
rule cannot exceed six months. The regular mode of pro- 
ceeding where a conviction adjudges a pecuniary penalty, 
or an order requires payment of a sum of money, is by 
issue of a warrant of distress to be levied on the goods of 
the defendant. The court usually consists of two or more 
justices, but the lord mayor or an alderman of the City of 
London, a metropolitan police magistrate, and a stipendiary 
magistrate have each the authority of two justices. The 
Act further makes provision for curing defects in form in 
the proceedings for the payment of costs, for removing 
difficulties as to the boundaries of jurisdiction, and for 
various other matters. The schedule gives forms of pro- 
ceedings, which are as far as possible to be followed. The 
Act of 1879 amended the Act of 1848 in several important 
particulars, chiefly in the direction of greater leniency and 
enlarged jurisdiction and power of appeal. A greater dis- 
cretion in the infliction of punishment is conferred on the 
court. A scale of imprisonment in respect of non-payment 
of a fine or default of distress is fixed at periods varying 
according to the amount of the fine unpaid, but in no case 
exceeding three months (except in certain revenue offences, 
where the limit is six months), and without hard labor, 
unless hard labor is specially authorized by the Act on 
which the conviction is founded. Time may be given for 
payment of money, or it may be ordered to be paid by in- 
stalments, or security may be taken. Summary trial of 
children under twelve is allowed at the discretion of the 
court in ease of any indictable offence other than homicide, 
unless objection is made by the parent or guardian. A 
child cannot onsummary conviction be imprisoned for more 
than a month or fined more than 40s. [$9.72]. Summary 
trial of juvenile offenders between twelve and sixteen and 
of adults is allowed in certain crimes mentioned in the Act, 
if the atcused assents and foregoes his right to trial by jury. 
There are cases in which the court can deal summarily with 


* 1 This name of the Act of 1848 isan spesnple of a title of an Act 
conferred retrospectively (see STATUTE). e name was given to 
it by the Act of 1879. In the same way the name of the Seoteh 
Summary Procedure Act, 1864, was changed to that of the Sum- 
mary Jurisdiction Act, 1864, by the Summary Jurisdiction Act, 


very remarkable case of the latter is the power | 18st 
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an adult pleading guilty where it would have been neces- 
sary to commit him for trial had he pleaded not guilty. 
The court may in trivial cases discharge the accused with- 
out punishment or with only a nominal punishment. Im- 
provements are made in the practice as to sureties, recog- 
nizances (see SURETY, RECOGNIZANCE), and the issue and 
execution of warrants of commitment and distress. The 
issue of such a warrant may be postponed if the court 
thinks fit. The wearing apparel and bedding of a person 
and his family, and the tools and implements of his trade 
to the value of £5 [$24.30] are exempt from distress. Im- 
prisonment may in certain cases be ordered instead of dis- 
tress. The right of appeal is much extended. An appeal 
now lies from every conviction or order adjudging impris- 
onment without the option of a fine where the accused did 
not plead guilty. The appeal by the Act of 1884 must be 


in accordance with the procedure of the Act of 1879, or of | 


any subsequent Act giving a right of appeal in the partic- 
ular case. The appeal is to QUARTER SESSIONS (q.v.). A 
suinmons or warrant is not avoided by the death or cesser 
of office of the justice issuing it. Under the powers of the 


/written form. 


Act rules and forms were framed which came into effect on | entt ( 
The antiquity and importance of the summons as a 


Ist January, 1880. The Summary Jurisdiction (Process) 
Act, 1881 (44 and 45 Vict. c. 24, applying to Great Britain, 
but not to Ireland), gave additional facilities for serving 
and executing the process of an English court of summary 
jurisdiction in Scotland or of a Scotch court in England, 
on indorsement in the country where it is executed. The 
Summary Jurisdiction Act, 1884 (47 and 48 Vict. ce. 43), 
repealed a number of enactments rendered obsolete by the 
Acts of 1848 and 1879 and explained certain sections of 
those Acts as to which doubts had arisen. There are 
numerous other enactments dealing less directly with the 
powers of courts of summary jurisdiction. 
the Merchant Shipping Acts give justices large powers in 
ease of salvage claims and of offences by seamen. The 
Criminal Law Consolidation Acts of 1861 give them limited 
jurisdiction in larceny, coining, malicious injuries to prop- 
erty, and offences against the person. Among many other 
Acts conferring summary jurisdiction are the Army, Bas- 
tardy, Customs, Employers and Workmen, Game, Highway, 
Licensing, Post Office,and Vagrant Acts. Some of the latter 
Acts, such as the Customs and Army Acts, apply to the 
United Kingdom. The decision of a court of summary 
jurisdiction may be reviewed by, besides appeal, a writ of 
certiorari, mandamus, or habeas corpus, or by statement of 
a special case. 

Scotland. Summary jurisdiction in Scotland depends 
chiefly upon the Summary Jurisdiction Acts, 1864 and 1881. 
A court of summary jurisdiction includes the sheriff court. 
The Acts follow, mutatis mutandis, the lines of English legis- 
lation. All proceedings for summary conviction or for re- 
covery of a penalty must be by way of complaint according 
to one of the forms in the schedule to the Act of 1864. The 
English summons and warrant are represented in Scotland 
by the warrant of citation and the warrant of apprehension. 
Where no punishment is fixed for a statutory offence, the 
court cannot sentence to more than a fine of £5 or sixty 
days’ imprisonment, in addition to ordering caution to keep 
the peace. The Act of 1881 adopts many of the provisions 
of the English Act of 1879. In addition, it confers the dis- 
cretion as to punishment to asheriff trying by jury in cases 
where the prosecution might have been by complaint under 
the Acts. Appeals from courts of summary jurisdiction are 
now mainly regulated by 38 and 39 Vict. ¢. 62, and proceed 
on case stated by the inferior judge. 

Ireland.—The principal Acts dealing with the subject are 
the Summary Jurisdiction and Petty Sessions Acts, 1851 (14 
and 15 Vict, ce. 92,93). These Acts are more extensive in 
their purview than the English Acts, as they form in a great 
degree a code of substantive law as well as of procedure. 
The exceptional political circumstances of Ireland have led 
to the appointment of resident magistrates under 6 and 7 
Will. IV. c. 13, and to the conferring at different times on 
courts of summary jurisdiction of an authority generally 
temporary, greater than that which they can exercise in 
Great Britain. Recent instances are the Peace Preservation 
Act, 1881, and the Prevention of Crime Act, 1882. The 
provisions of the English Act of 1879 as to children were 
extended to Ireland by 47 and 48 Viet. ¢. 19. 

United States.—By Art. III. s. 2 of the constitution the 
trial of all crimes, except in cases of impeachment, is to be 
by jury. By Art. V. of the amendments no person can be 
held to answer for a capital or otherwise infamous crime 
unless on a presentment or indictment of a grand jury. 
Considerable changes have been made by State legislation 
in the direction of enlarging the powers of courts of sum- 
mary jurisdiction. (J. Wf.) 


SUMMONS (summonitio) is alegal form demanding | it 


‘commenced by writ of summons. 


Fo. i ‘the summons (in this case not in the form of a writ) 
or instance, * 


| Judicature Act, 1873, s. 100, includes summons. 


SUMMONS. 


'the attendance of a person in parliament (see PEER- 
AGE, vol. xvill. pp. 472-3) or before a court of justice. 
The term as it applies to courts of justice is used both 
in civil and in criminal procedure, but is not applied 
universally to all cases of demanding attendance. 
Thus, in the Probate, Divorce, and Admiralty Division 
the summons is usually, following the civil law, called 
a ‘‘citation,’’ while a summons to a witness (at least 
in the superior courts) bears the name of *‘ subpoena,”’ 
taken from the initial words of the penal clause in its 
Latin form. Whatever be the name, the principle of 

law is invariable, that a court before proceeding to 

adjudicate should bring before itself by some formal 
legal process all persons interested in the decision or 
able to influence the decision by giving evidence as 
material witnesses. ‘The oral summons, like the oral 
pleading, seems to have been earlier in time than the 

In Roman law the oral in jus vocatio- 

existed centuries before the written //bellus conventionis. 


legal form in England is shown by the presence of the 
‘*sompnour,’’ or summoner of the ecclesiastical court 
as one of the characters in the Canterbury Tales, and 
by the comparative frequency of ‘*Sumner”’ as a sur- 
name. In civil procedure a summons may be issued 
either in the High Court or in an inferior court, such 
as acounty court. In the High Court all actions are 


In the High Court 


is also a convenient mode of determining interlocutory 
matters by a judge or some other officer of the court— 
such as a master in the Queen’s Bench Division or a 
chief clerk in the Chancery Division—without the 
necessity of bringing the case into court. 


The tendency of recent legislation is towards the in- 
creased use of the summons as a mode of presenting a case 
for decision. For instance, under the Vendor and Pur- 
chaser Act, 1874, and the Conveyancing Act, 1881, many 
important questions, even of title to real property, may be 
raised on summons. It thus approaches very nearly to 
PLEADING (q.v.) ; in fact, the definition of pleading in the 
The Rules 
of the Supreme Court, 1883, introduced two new forms of 


| summons,—(1) the general summons for directions, by 


which several matters may be included in a single summons 
which before the rules must have been the subject of sepa- 
rate applications; (2) the originating summons in the 
Chancery Division, by which proceedings may be com- 
menced without writ for certain kinds of relief specified 
in the rules (see Ord. ly. r. 3). The originating summons. 
to a great extent supersedes the action for administration 
of a trust or of the estate of a deceased person.) An ordi- 
nary summons must be served two, an originating summons. 
seven, clear days before its return. A decision on a sum- 
mons is generally subject to appeal. In the Chancery Divi- 
sion it is customary to adjourn into court the consideration 
of a summons of more than ordinary importance. The 
appendix to the Rules of 1883 contains forms of every kind 
of summons in the High Court, In the county courts an 
action is commenced by plaint and summons. Two kinds. 
of summons are in use,—the ordinary and the default sum- 
mons. The latter is an optional remedy of the plaintiff in 
actions for debts or liquidated demands exceeding £5 


| [$24.30], and in all actions for the price or hire of goods 


sold or let to the defendant to be used in the way of his 
calling. It may also issue by leave of the judge or registrar 
in other cases, with the single exception that no leave can 
be given in claims under £5 [$24.30] where the claim is not. 
for the price or hire of goods sold or let as above, if the 
affidavit of debt discloses that the defendant is a servant 
or person engaged in manual labor, The advantage of a 
default summons is that judgment is entered for the plain- 
tiff without hearing unless the defendant gives of 
defence within a limited time. A default summons must. 
as a rule be served personally on the defendant; an nary 
summons need not be served personally, but may in most 
cases be delivered to a person at the defendant’s house 
place of business. A summons is also issued to it 
in the county court. Forms of summons are giv 
County Court Rules, 1886. These include cert 


1 A similar practice existed before 1883 under th 
y 15 and 16 Vict. c. 86, but was very limited in it 
applied simply to the personal of a dece 
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forms used in Admiralty and interpleader actions and in 
proceedings under the Charitable Trusts Acts, the Friendly 
Societies Act, 1875, and the Married Women’s Property Act, 
1882. In criminal law a summons is the mode of securing 
the attendance of the defendant before a court of summary | 
jurisdiction, whether it be sought to obtain a conviction or 

an order against him. Forms of summons to a defendant, 

a witness, or a surety will be found in the schedule to the 

Summary Jurisdiction Act, 1848, and in the rules issued in | 
accordance with the Summary Jurisdiction Act, 1879 (see 

the article SUMMARY JURISDICTION, supra). Forgery of a 

summons or use of any document falsely purporting to be a 

summons or professing to act under such a document is | 
punishable as felony under the County Courts Act, 1846, 
and the Forgery Act of 1861. 

Scotland.—_Summons is a term confined in strictness to the | 
commencement of an action in the Court of Session. Form- 
erly it was the mode of commencing an action in the sheriff | 
court, but such an action is now commenced by PETITION 
(q.v.). In some Acts of Parliament, however—e.q., the Cita- 
tion Amendment Acts—the term “summons” is certainly | 
used to denote part of the process of an inferior court. The 
Summons is a writ in the sovereign’s name, signed by a 
writer to the signet, citing the defender to appear and | 
answer the claim. The will of the summons calls upon the 
defender to appear on the proper inducie. A privileged 
summons is one where the induciz are shortened to six days | 
against defenders within Scotland (6 Geo. IV. ¢. 120, s. 53). 
Defeets in the summons are cured by amendment or by a 
supplementary summons, The summons goes more into | 
detail than the English writ of summons, though it no 
longer states, as it once did, the grounds of action, now 
stated in the condescendence and pursuer’s pleas in law 
annexed to the summons. The form of the summons is 
regulated by 13 and 14 Vict. ¢c. 36, s.1, and Schedule A. 
After the action has been set on foot by summons, the attend- 
ance of the parties and witnesses is obtained by citation. 
The Citation Amendment Acts, 1871 and 1882, give addi- | 
tional facilities for the execution of citations in civil cases 
by means of registered letters. In cases in a court of sum- 
mary jurisdiction the English summons is represented by 
the warrant of citation. 


SUMNER, Cuartes! (1811-1874), American states- 
man, was born at Boston, Mass., on 6th January, 
1811. He graduated at Harvard in 1830, and studied | 
law with Judge Story. His natural powers of mind | 
were great, his habits of study intense, and his success | 
immediate and conspicuous. Everything seems to. 
have been expected of him, and he disappointed 
nobody. In 1834 he had been admitted to the bar, | 
was editor of the American Jurist, and was reporting | 
the decisions of Judge Story. For the next three 
years he was a lecturer in the Harvard Jaw school. 

e then spent three years in Europe, always, however, 
studying with an intensity that never relaxed. Re- 
turning, he began the practice of law, but gradually 
dri into polities during the anti-slavery struggle. 
Tn 1851 the few ‘‘free-soilers’’ in the Massachusetts 
legislature offered to vote for Democrats for other 
oe in return for Democratic votes for Sumner as 

United States senator. Sumner was thus sent to the 
Senate, to which he was regularly re-elected for the 
rest of his life. ‘He at once became a man of mark, 
though not of popularity, in the Senate. His fine 
personal presence, his’ somewhat florid rhetoric, his 
wealth of citation from learned and foreign tongues, | 
his wide foreign acquaintance, high culture, and social 
standing seem to have staggered his Southern col- 
leagues. They could not look down upon him, and 
they hardly knew what else to do. A long series of 
speeches brought about an assault upon him, 22d May, 

1856, by Preston S. Brooks, a representative from 

South Carolina, in retaliation for Sumner’s criticism 
of Brooks’s uncle, a senator from his State. Brooks | 

found Sumner writing in the Senate chamber, and 
beat him so cruelly that he narrowly escaped death. 

He was absent from his place until 1859, and never 

fully recovered from the effects of the assault. When 
his party took control of the Senate in 1861 Sumner) 
became one of its foremost members. Like Stevens 
(see Srevens), he propounded a theory of the rela- 


. 
ae = ae Sumner’s career is described with reference to its literary 


in the APPENDIX to this yolume,—Am. Ep.) 
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tions of the seceding States to the Union which never 
was indorsed, but had its influence on the outcome of 
reconstruction. In the American Union States are 
autonomous, but Territories are theoretically under the 
absolute government of Congress, though in practice 
Congress gives them as much self-government as is 
possible or prudent. A Territory becomes a State by 
admission through an Act of Congress. Sumner held 
that the national boundaries of the Union were so fixed 
that no State could escape from them by secession, 
that a State’s secession was merely an abandonment 
of its Statehood, so that it fell back into the condition 
of a Territory and came under the absolute government 
of Congress. This ‘* State-suicide’’ theory was in due 
time condemned by the Supreme Court, which held 
that a State could not lose its Statehood; but Con- 
gress had really acted upon it already in several points 
of reconstruction. Sumner’s peculiar field was in the 
Senate committee on foreign relations, of which he was 
chairman from 1861 until 1871. It was during this 
period, in 1869, that he urged the ‘‘indirect’’ items 
of the Alabama claims, sacrificing without hesitation 
the English popularity which had always been dear to 
him. Within a year or two he felt compelled to oppose 
the new administration of President Grant in several 
particulars. In the expectation of gratifying the presi- 
dent, the Republican senators removed Sumner from 
his chairmanship; and, like Seward, he passed his 
later years in general opposition to the party which he 
had helped to organize. In December, 1872, he in- 
sraduinad a resolution that the names of victories over 
fellow-citizens should be removed from the regimental 
flags of the army. For this his State legislature cen- 
sured him, but the censure was rescinded just before 
his death. He had been from the beginning of the 
Civil War the advocate of emancipation and of the 
rant of full status to the Negroes; and for the last 
ew years of his life his energies were devoted to for- 
warding his Civil Rights Bill, intended to give the 
freedmen the same legal rights as the whites. He 
died at Washington on 11th March, 1874. 


Sumner’s speeches were collected in 1850 under the title 
of Orations and Speeches, to which was added, in 1856, Recent 
Speeches and Addresses. His Works, in twelve volumes, 
were issued in 1875. See also Lester’s Life of Sumner, 1874; 
Harsha’s Life of Sumner ; and Pierce’s Memorial and Letters 
of Sumner. 


SUMPTUARY LAWS are those intended to limit 
or regulate the private expenditure of the citizens of a 
community. hey may be dictated by political, or 
economic, or moral considerations. They have existed 
both in ancient and in modern states. In Greece, it 
was amongst the Dorian races, whose temper was 
austere and rigid, that they most prevailed. All the 
inhabitants of Laconia were forbidden to attend drink- 
ing entertainments, nor could a Lacedzemonian possess 
a house or furniture which was the work of more 
elaborate implements than the axe and saw. Amongst 
the Spartans proper, simple and frugal habits of life 
were secured rather by the institution of the pheiditia 
(public meals) than by special enactments. The pos- 
session of gold or silver was interdicted to the’ citizens 
of Sparta, and the use of iron money alone was per- 
mitted by the Lyeurgean legislation. ‘‘ Even in the 
cities which had early departed from the Dorie cus- 
toms,’’ says K. O. Miiller, ‘‘ there were frequent and 
strict prohibitions against expensiveness of female 
attire, prostitutes alone being wisely excepted.’’ In 
the Locrian code of Zaleucus citizens were forbidden 
to drink undiluted wine. The Solonian sumptuary 
enactments were directed principally against the ex- 
travagance of female apparel and dowries of excessive 
amount; costly banquets also were forbidden, and ex- 

ensive funeral solemnities. The Pythagoreans in 
Mares Greecia not only protested against the luxury 
of their time but encouraged legislation with a view to 
| restraining it. 
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At Rome the system of sumptuary edicts and enact- | 
ments was largely developed, whilst the objects of such 
legislation were concurrently sought to be attained 
through the exercise of the censorial power. The code 
of the Twelve Tables contained provisions limiting the 
expenditure on funerals. The most important sump- 
tuary laws of the Roman commonwealth were those 
which follow: (1) The Oppian law, 215 B.c., provided 
that no woman should possess more than half an ounce 
of gold, or wear a dress of different colors, or ride in a | 
carriage in the city or within a mile of it except on 
occasions of public religious ceremonies. This law, 
which had been partly dictated by the financial neces- 
sities of the conflict with Hannibal, was repealed | 
twenty years later, against the advice of Cato. Livy | 
(xxxiv. 1-8) gives an interesting account of the com- | 
motion excited by the proposal of the repeal, and of 
the exertions of the Roman women against the law, 
which almost amounted to a female émeute. (2) The 
Orchian law, 187 B.c., limited the number of guests 
at entertainments. An attempt being made to repeal | 
this law, Cato offered strong opposition and delivered 
a speech on the subject, of which some fragments have | 
been preserved. (3) The Fannian law, 161 B.c., 
limited the sums to be spent on entertainments ; it | 
provided amongst other things that no fowl should be 
served but a single hen, and that not fattened. (4) 
The Didian law, 143 B.c., extended to the whole of 
Italy the provisions of the Fannian law, and made the 
guests as well as the givers of entertainments at which 
the law was violated liable to the penalties. After a 
considerable interval, Sulla anew directed legislation 
against the luxury of the table and also limited the 
cost of funerals and of sepulchral monuments. We 
are told that he violated his own lawas to funerals when | 
burying his wife Metella,,and also his law on enter- | 
tainments when seeking to forget his grief for her loss | 
in extravagant drinking and feasting (Plut., Sull., 
35). Julius Cesar, in the capacity of preefectus mori- 
bus, after the African war re-enacted some of the 
sumptuary laws which had fallen into neglect; Cicero 
implies (Hp. ad Att., xiii. 7) that in Ceesar’s absence 
his legislation of this kind was not attended to. Sue- 
tonius tells us that Ceesar had officers stationed in the 
market-places to seize such provisions as were for- 
bidden by law, and sent lictors and soldiers to feasts 
to remove all illegal eatables (Ju/., 43). Augustus 
fixed anew the expenses to be incurred in entertain- 
ments on ordinary and festal days. ‘Tiberius also 
sought to check inordinate expenses on banquets, and 
a decree of the senate was passed in his reign for- 
bidding the usé of gold vases except in sacred rites, 
and prohibiting the wearing of silk garments by men. 
But it appears from Tacitus (Aun., iii. 53-55, where 
a speech is put into his mouth very much in the spirit 
of Horace’s ‘‘Quid leges sine moribus Vane profi- 
ciunt?’’), that he looked more to the improvement 
of manners than to direct legislative action for the 
restriction of luxury. Suetonius mentions some regula- 
tions made by Nero, and we hear of further legislation 
of this kind by Hadrian and later emperors. In the 
time of Tertullian the sumptuary laws appear to have 
been things of the past (Apol., ¢. vi.). 

In modern times the first important sumptuary | 
legislation was—in Italy that of Frederick If. ; in| 
Aragon that of James I., in 1234; in France that of 
Philip IV.; in England that of Edward II. and 
Edward IIL. In 1294 Philip IV. made provisions as 
to the dress and the table expenditure of the several. 
orders of men in his kingdom, the most remarkable 
of which may be seen in Gnizot’s Civilisation en 
France, leg. 15. Charles V. of France forbade the 
use of long-pointed shoes, a fashion against which 

opes and councils had protested in vain. Under 
ater kings the use of gold and silver embroidery, silk 
stuffs, and fine linen wares was restricted,—at first | 
moral and afterwards economic motives being put for- 
ward, the latter especially from the rise of the mercan- , 


'an allowance of’ 5s. 


Scotland was prescribed, and in 


penditure and frequent and wanton changes of 
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tile theory. In England we hear much from the 


writers of the 14th century of the extravagance of 


dress at that period. They remark both on the great 
splendor and expensiveness of ‘the apparel of the 
higher orders and on the fantastie and Sclamtan fash- 
ions adopted by persons of all ranks. The parliament 
held at Westminster in 1363 made laws (37 Edw. IIT. 
c. 8-14) to restrain this undue expenditure and to 
regulate the dress of the several classes of the people. 
These statutes were repealed in the following year, 
but similar ones were passed again in the same reign. 


They seem, however, to have had little effect, for in 


the reign of Richard IT. the same excesses prevailed, 
apparently in a still greater degree. Another statute 
was passed in the year 1463 (3 Edw. IV. e. 5) for the 
regulation of the dress of persons of all ranks. In this 
it was stated that ‘“‘the commons of the realm, as well 
men as women, wear excessive and inordinate apparel 
to the great displeasure of God, the enriching of 
strange realms, and the destruction of this realm.” 
An Act of 1444 had previously regulated the clothing, 
when it formed a part of the wages, of servants em- 
ployed in husbandry ; a bailiff or overseer was to have 
{$1.21} a year for his clothing, a 
hind or principal servant 4s. [97 cts.], and an ordinary 
servant 3s. 4d. [81 cts. ],—sums equivalent respectively 
to 50s. [$12.15], 40s. [$9.72], and 33s. 4d. [$8.10] of 
our money (Henry). Already in the reign of Edward 
II. a proclamation had been issued against the ‘‘ out- 
rageous and excessive multitude of meats and dishes 
which the great men of the kingdom had used, and 
still used, in their castles,’ as well as ‘‘ persons of in- 


ferior rank imitating their example, beyond what their 


stations required and their circumstances could afford’’; 
and the rule was laid down that the great men should 
have but two courses of flesh meat served up to their 
tables, and on fish days two courses of fish, each 
course consisting of but two kinds. In 1363, at the 
same time when costumes were regulated, it was en- 
acted that the servants of gentlemen, merchants, and 
artificers should have only one meal of flesh or fish in 
the day, and that their other food should consist of 
milk, butter, and cheese. Similar Acts to those above 
mentioned were passed in Scotland also. In 1433 
(temp. James I.), by an Act of a parliament which 
sat at Perth, the manner of living of all orders in 

articular the use of 
pies and baked meats, which ha been only lately in- 
troduced into the country, was forbidden to all under 
the rank of baron. In 1457 (temp. James IT.) an 
Act was passed against ‘‘sumptuous cleithing.”” A 
Scottish sumptuary law of 1621 was the last of the 
kind in Great Britain. 


Ferguson and others have pointed out that “luxury” is a 
term of relative import and that all luxuries do not deserve 
to be discouraged. Roscher has called attention to the fact 
that the nature of the prevalent luxury changes with the 
stage of social development. He endeavors to show that there 
are three periods in the history of luxury,—one in which it 
is coarse and profuse; a second in which it aims mainly at 
comfort and elegance; and a third, proper to periods of 
decadence, in which it is perverted to vicious and unnatural 
ends. Thesecond of these began, in modern times, with 
the emergence of the Western nations from the medieval 
period, and in the ancient communities at epochs of similar 
transition. Roscher holds that the sumptuary legislation 
which regularly appears at the opening of this stage was 
then useful as promoting the reformation of habits. He 
remarks that the contemporary formation of strong Gov- 
érnments, disposed from the consciousness of their 
to interfere with the lives of their subjects, tended to en- 
courage such legislation, as did also the jealousy felt by the 
hitherto dominant ranks of the rising wealth of the citizen 
classes, who are apt to imitate the conduct of their supe- 
riors. It is certainly desirable that habits of 


should be discouraged. But such action belongs mor 
erly to the spiritual than to the temporal power. In. e, 
especially Roman, life, when there was a confusion of the 
two powers in the state system, sumptuary legislation was 
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more natural than in the modern world, in which those | 


powers have been in general really, though imperfectly, 
separated. How far regulation of this kind could, and 
might usefully, be carried out by a spiritual power under 
purely moral sanctions, and whether and to what extent 
social offices, private as well as public, should be discrim- 
inated by costume, are questions which need not be dis- 
cussed at present. Political economists are practically 
unanimous in their reprobation of the policy of legislative 
compulsion in these matters. In a well-known passage Adam 
Smith protests against the * impertinence and presumption 
of kings and ministers in pretending to watch over the 
economy of private people and to restrain their expense, 
being themselves always and without any exception the 
greatest spendthrifts in the society.” Yet he does not seem 
to have been averse to all attempts to influence through 
taxation the expenditure of the humbler classes. The 
modern taxes on carriages, coats of arms, hair-powder, 


playing-cards, ete., ought perhaps not to be regarded as} 


resting on the principle of sumptuary laws, but only as 


means of proportioning taxation to the capacity of bearing | 


the burden. 


The loci _classici on Roman sumptuary laws are Gellius, Noctes 
Altice, ii. 24, and Macrobius, Saturn., iii. 17. On the similar Eng- 
lish legislation Henry’s History of Great Britain may usefully be 
consulted. One of the best extant treatments of the whole sub- 

ect is that by Roscher, in his essay Ueber den Luxus, republished 
in his Ansichten der Volkswirthschajt aus dem geschichilichen Stand- 
punkte (3d ed., 1878). (J. K. L) 
SUMY, a district town of Little Russia, in the gov- 
ernment of Kharkoff, situated 125 miles to the north- 
west of the chief town of the government, was founded 
in 1652 by Little Russian Cossacks. It is poorly built, 
chiefly of wood. but is an important centre for the 
trade of Great Russia with Little Russia,—cattle and 
corn being sent to the north in exchange for various 
kinds of manufactured and grocery wares. It has a 
classical pro-gymnasium and a technical school. 


agriculture. 

SUN. In the article Astronomy (vol. ii. p. 685 
sq.) the sun has been considered as a member of the 
solar system, and references are given to various dis- 
coveries Which have been made from time to time relat- 
ing to its physical and chemical constitution. In the 
present article we propose to consider the sun as a 
star, and to state as briefly as may be the views at 
present held regarding its structure, and subsequently 
to refer to the most recent observations dealing with 
the physics and chemistry of the various phenomena 
which are open to our study. 

The sun as ordinarily visible to us, bounded by the 
photosphere, is only a small part of the 
real sun; from observations made during 
eclipses it is now known that outside the photosphere 
are: first, an envelope, namely the chromosphere, 
which is mainly composed of hydrogen, and outside 
this another envelope, called the corona, while there 
is evidence that outside these, and especially along the 
plane of the sun’s equator, there is a considerable ex- 
tension of matter which may or may not be of the 
same nature as that of which the corona is composed. 

These various parts of the solar economy have been 
examined by the spectroscope, and from this examina- 
tion two widely divergent views have arisen. 

According to the first view, the true atmosphere 

of the sun is limited by the chromosphere, 
Extent —_ and the constituents of that atmosphere 
atmosphere. consist essentially of the vapors of the 
chemical elements recognized on the earth. 
Tt will be seen that on this view the corona and the 
uatorial extension observed occasionally are merely 
solar appendages. In the other view the atmosphere 
of the sun is extended to the confines of the corona, 
the temperature naturally increasing as we descend ; 
and it is held that towards the photosphere the tem- 
perature is so high that the chemical elements are dis- 
sociated into finer forms of matter, so that descending 
vapors get more simple, ascending vapors get more 
complex, and it is only in the cooler regions of the 
atmosph 


Envelopes. 


Extent 


ere that vapors resembling those of our ter- 


Its. 
inhabitants, who numbered 16,030 in 1884, are engaged | 
in commerce, in various kinds of petty trades, and in) 
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restial elements can exist, while near the confines of 
the corona these vapors give place to solid particles 
and masses. Broadly stated, these divergent views 


/have arisen from the application of two distinct 


methods of inquiry. In one method, light coming 
from every portion of the sun, and reflected, let us 
say, by a cloud into the spectroscope, gives us a spec- 
trum full of absorption lines, and Sa lines are prac- 
tically constant from year to year. Inthe other method, 
each minute portion ofthe solar economy has been ex- 


/ amined bit by bit, and thus we have the spectrum of the 


spots, the spectrum of the prominences, the spectrum 
of the chromosphere, the spectrum of the corona. All 


| these spectra vary enormously, not only among them- 


selves, but from year to year; and, when we consider 
merely the spots and prominences, we may say that 
they vary from spot to spot and from prominence to 
prominence. 

It will be obvious that the true mean density of the 
sun cannot be the same on the two hypo- 
theses to which we have referred. If the 
atmosphere is practically limited by the 
photosphere, it fas been found that the density of the 
sun is 1.444, water being taken as unity. If we in- 
clude the corona in the sun’s atmosphere, and assume 
that its height is half a million of miles above the 
photosphere, then the volume of the sun is ten times 
that bounded by the photosphere, and the density is 
reduced to a tenth of the value given above. 

We next proceed to discuss the chemical results ob- 
tained by the first method of inquiry to which refer- 
ence has been made. For these results we are of course 
dependent upon comparisons of the lines given by 
various incandescent vapors with the Fraunhofer 
lines seen in the ordinary spectrum of the sun. If by 
such means complete evidence is afforded of the exis- 
tence of one of our chemical elements in the sun, it is 
obvious that no information is given as to its precise 
locality ; further, if the high temperatures used in our 
laboratories to produce a spectrum should break up the 
molecules of the vapors as known to the chemist into 
finer ones, and if the temperature of the sun were to 
do the same, there would still be a considerable sim- 
ilarity between the solar and the terrestrial spectrum 
of any one substance. 


Mean 
density. 


The first (A) of the following tables | Chemical 
gives the substances present in the sun’s or atmos 
phere. 


atmosphere according to (1) Kirchhoff and 
(2) Tieakin and Thalén. 


TABLE A. 


Kirchoff. | Sodium, Iron, Calcium, Magnesium, Nickel, 
Barium, Copper, Zinc. 


Angstrém ‘Sodium, Iron, Calcium, Magnesium, Nickel, 
Chromium, Cobalt, Hydrogen, Manganese, 
Titanium, 


and Thalén 


a 


A subsequent method of inquiry, which was capable 
of tracing merely a small quantity, gave the additional 
substances shown in Table B. 


TABLE B. 
Elements whose Longest Lines coincide with Fraunhofer Lines. 


Certainly |Aluminium, Strontium, Lead, Cadmium, Ce- 
coincident] rium, Uranium, Potassium, Vanadium, Palla- 
dium, Molybdenum. 


Probably |Indium, Lithium, Rubidium, Cesium, Bismuth, 
coincident! Tin, Silver, Glucinum, Lanthanum, Yttrium 
or Erbium. : 


When we come to bring the chemical evidence 
together which has been acquired by the examination 
of separate parts of the solar economy, we find, as has 
been already hinted, that the apparent similarity in 
chemical structure suggested by the foregoing tables 
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entirely breaks down. Not only is the chemical na- 
ture of each separate solar phenomenon different from 
that of any other, but the facts of observation are in 
all cases entirely new and strange, so that very little | 
light is obtained towards the understanding of them | 
from ordinary laboratory work. 

We will consider the chemistry of the chief solar 
features in order. 


Chemistry of the Constituent Parts. 


| 
The spectrum of the spot differs from that of the. 
ordinary surface of the sun chiefly by the | 
widening of certain of the Fraunhofer lines | 
in the spot spectrum,—some being ex- | 
cessively widened. ‘The lines which are most widened | 
change from spot to spot and from year to year. 
The most extensive sun-spot observations, of this | 
nature have been carried on in Kensington, and the 
conclusion derived from 700 observations on spots 
between 1879 and 1885 are as follows: 


Spectra of 
spots. 


(1) The spot spectra are very unlike the ordinary spec- 
trum of the sun; some Fraunhofer lines are omitted ; new 
lines appear; and the intensities of the old lines are 
changed. 

(2) Only very few lines, comparatively speaking, of each | 
chemical element, even of those which have many among | 
the Fraunhofer lines, were seen to be most widened. It 
was as if on a piano only a few notes were played over and 
over again, always producing a different tune. 

(3) An immense variation from spot to spot was observed | 
between the most widened lines seen in the first hundred 
observations. Change of quality or density will not ac- 
count for this variation. To investigate this point the in- 
dividual observations of lines seen in the spectrum of iron 
were plotted out on strips of paper, and an attempt made to 
arrange them in order, but without success, for, even when 
the observations were divided into six groups, about half 
of them were left outstanding. 

(4) If we consider the lines of any one substance, there is 
as much inversion between them as between the lines of 
any two metals. By the term “inversion” is meant that 
of any three lines, A, B, C, we may get A and B without 
C, A and C without B, B and C without A. 

(5) Very few lines are strongly affected at the same time 
in the same spot, although a great many lines of the same 
substance may be affected, besides the twelve recorded as 
most widened on each day. 

(6) Many of the lines seen in the spots are visible at low 
temperatures (some in the oxy-hydrogen flame), and none 
are brightened or intensified when we pass from the tem- 
perature of the electric arc to that of the electric spark. 

(7) Certain lines of a substance have indicated rest, while 
other adjacent lines seen in the spectrum of the same sub- 
- stance in the same field of view have shown change of 
wave-length. 

(8) A large number of the lines seen in spots are common 
to two or more substances with the dispersion employed. 

(9) The lines of iron, cobalt, chromium, manganese, ti- 
tanium, calcium, and nickel seen in the spectra of spots are 
usually coincident with lines in the spectra of other metals 
with the dispersion employed, whilst the lines of tungsten, 
copper, and zinc seen in spots are not coincident with lines 
in other spectra. 

(10) The lines of iron, manganese, zinc, and titanium 
most frequently seen in spots are different from those most 
frequently seen in flames, whilst in cobalt, chromium, and 
calcium the lines seen in spots are the same as those seen in 
flames. 

(11) Towards the end of the first series of investigations 
there appeared among the most widened lines a few which 
are not represented, so far as is known, among the lines seen 
in the spectra of terrestrial elements. This change took place 
when there was a marked increase in the solar activity. 

(12) The most widened lines in sun spots change with the 
sun-spot period, 

(13) At and slightly after the minimum the lines are 
chiefly known lines of the various metals. 

(14) At and slightly after the maximum the lines are 
chiefly of unknown origin. ., 

(15) On the hypothesis under discussion the change indi- 
cates an increased temperature in the spots at the sun-spot 
maximum. 


The general result is that in passing from minimum 
to maximum the lines most affected change from 
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those of the ordinary chemical elements to lines whose 
significance are not known. The accom- 


panying diagram represents graphically the nag 
disappearance of the lines of iron, nickel, spectra. 


and titanium and the simultaneous appear- 

ance of unknown lines in the spot spectra in passing 
from minimum to maximum. In the region of the 
spectrum for which the curves are drawn six lines were 
recorded in each observation, and therefore 600 in 
each series of 100 observations. In the curves the 
vertical ordinates represent not merely the number of 
individual lines recorded but the number of oceur- 
rences of lines of each substance. The dotted curve 


YEARS 1879-80 1850-1 1881-2 1882-3 


tmundreg 2”tHundred 3°¢ Hundred 4” 


1883-4 1864-5 1885S 
s™ a rd : 


Unkinown 
Substances 


shows the variation in the frequency of the iron lines ; 
at the minimum in 1879 practically all the 600 lines 
observed were iron lines: towards the end of 1881 
they had dwindled down to 30; and during the three 
following years they fell to 10. The dot and dash 
curve shows a similar variation in the nickel lines, and 
the double line curve that of the titanium lines during 
the same periods. The continuous curve shows the 
gradual increase in the number of occurrences of un- 
known lines in passing from the minimum in 1879 to 
the maximum in 1884. 

The chromosphere when quite quiescent merely 
gives us a spectrum of hydrogen together 
with a line in the yellow, which, from its 
proximity to D, and D,, is calied Ds. The 
chromosphere is disturbed in two ways,—first, by prom- 
inences, of which more hereafter, and second, by the — 
formation gradually and peacefully of domes, which 
are of no great height but sometimes extend over 
large areas and last for weeks. These last-named phe- 
nomena have been termed ‘‘wellings up,” the id 
being that they were produced by the gradual uprise- 
of vapors from below; but it is clear that the same 
phenomena might be produced by the very 7 a 


Chromo- 
sphere. 


scent of matter from above. The spectrum 
higher portions of the chromosphere, whet 
duced from below or above, is more complicated — 
the ordinary one. The following table (C) gives t 
principal lines which have been recorded up to 1887 
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1869. Hydrogen Ds All lines. 
1474 (5315.9) Unknown. 


b! b? bt Magnesium, 3 out of 7 (Thalén). 
ad Nickel, loutof 34. 
D, D Sodium, 2 ig 8. 
92° ) 
neas f Barium, 2 ¥ 26. 
/ I» 
pe Iron, 2 460 (Angstrom). 
5275 
5233.6 
5179.9 > Unknown. 
4921.3 
5014.8 bright 
After 1869. {4471 ) 
4924.5 | “Fh nb eS 
B_—C > Unknown. 
B—a J 
5019 Titanium, 1 out of 201 (Thalén). 
- }caleium, 20“ 74, 


The first new line in this table is called in spectro- | 


scopic language 1474, because when this work was 
begun the only maps available were those made by 
Professor Kirchoff, and this particular line fell at 1474 
on his scale. Since then these artificial scales have 
been discarded in favor of the natural one, which is 
eee by the wave-lengths of light of different colors. 
n this the reference number of the same line is 
5315.9, which represents the wave-length in_ ten- 
millionths of a millimétre of that particular quality of 
light. After this we observe three lines of magnesium, 
only 3 out of 7; next a line of nickel, one only, how- 
ever, out of 34; then two lines of sodium, although 
we might naturally expect to get all the 8 lines; then 
two lines of barium out of 26; and soon. Almost all 
the other lines have origins which are absolutely un- 
known: that is to say, we never get them in our 
terrestrial laboratories, and never, therefore, are able 
to match the bright lines in the chromosphere of the 
sun with any chemical substance. In 1871 the sun 
was more active, and this activity resulted in the ad- 
dition of new lines, all, however, absolutely unknown 
to us, except one, which represents a line in the 
spectrum of titanium; but in that case we get one 
line out of 201 in exactly the same way as we get two 
only of iron out of 460. It is most important to note 
that practically none of the lines shown in table C are 
among those which are widened in spots. 
The prominences are of two kinds—those which are 
relatively quiet and give almost exclusivel 
the lines of hydrogen and those in Ne 8 
the motions are as a rule very violent. The 
spectrum of the latter class generally includes a large 
number of metallic lines; hence they are generally 
called metallic prominences. The first stage of metallic 
prominence is usually the appearance of three lines of 
the following wave-lengths—4943, 5031, 5315.9. As 
the prominence increases in magnitude and violence 
other lines are added, until at times the spectrum 
seems full of lines. The rate of uprush of these 
prominences sometimes reaches 250 miles per second, 
or nearly a million miles an hour.—figures which con- 
vey an idea of the enormous energies involved. The 
lines seen in these prominences, although many are 
present in the spectra of the metallic elements, appear 
with greatly changed intensities: the lines seen 
brightest in the prominences are frequently dim lines 
in the terrestrial spectrum. Again it may be remarked 
that these are not the lines which are most widened in 
spots. In the case of the spectrum of any one sub- 
stance the number of lines seen usually in the promi- 
neneces is very small. . ‘ 
. The general conclusions which have been derived 
from a discussion of the prominence observations 
made by Profs. Tacchini and Rieed, in connection with 
the sun-spot observations already mentioned, are as 


Promi- 
nences. 


(1) The chromospheric and prominence spectrum of any 
one substance, except in the case of hydrogen, is unlike the 
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ordinary spectrum of the substance. 
two lines of iron out of 460, 

(2) There are inversions of lines in the same elements in 
the prominences as there are inversions in the spots: in 
certain prominences we see certain lines of a substance 
without others; in certain other prominences we see the 
other lines without the first. 

(3) Very few lines are strongly affected at once, as a rule, 
and a very small proportion altogether,—smaller than in 
the case of spots. 

(4) The prominences are less subject to sudden changes 
than spots, so far as lines of the same element are con- 
cerned. 

(5) There is a change in the lines affected according to 
the sun’s spot period. 

(6) The lines of a substance seen in the prominences are 
those which in our laboratories become considerably 
brightened when we change the are spectrum for the 
spark spectrum. 

(7) None of the iron lines ordinarily visible in promi- 
nences are seen at the temperature of the oxy-hydrogen 
flame. Some of the oxy-hydrogen flame lines are seen in 
the spots, but none have ever been seen in the prominences, 

(8) A relatively large number of the lines ordinarily seen 
are of unknown origin. 

(9) Many of the lines seen are not ordinarily seen 
amongst the Fraunhofer lines. Some are bright lines. 

(10) As in the spots the H and K lines of calcium in the 
ultra-violet are always bright in the spot spectrum, the 
other lines of calcium and the other substances being 
darkened and widened, so it would appear that the lines H 
and K of calcium are always bright in the prominences in 
which the other lines are generally unaffected. 

(11) Many of the lines are common to two or more ele- 
ments with the dispersion which has been employed. 


For instance, we get 


The spectrum of the inner corona indicates that it 
is chiefly composed of hydrogen. All the 
hydrogen lines are seen in it, and up to a 
certain height the H and K lines of calcium, proving 
the presence either of calcium or of something that 
exists in calcium which we cannot get at in our tem- 
perature. 

In the outer corona most of the hydrogen lines dis- 
appear ; but one, the green line F, remains for a 
considerable height side by side with the 1474 line, 
indicating, as far as we can see where everything is so 
doubtful that the constituents of the outer corona 
consist most probably of hydrogen in a cool form and 
the unknown stuff which gives the 1474 line. We also 
know that the outer corona contains particles which 
reflect the ordinary sunlight to us, because in 1871 Dr. 
Janssen, and in 1878 Professor Barker and others saw 
the dark Fraunhofer lines in the spectrum of the 
corona. We must imagine, therefore, that some part 
of that spectrum depends for its existence on solid 
particles which not only give a spectrum like that of 
the lime-light but have the faculty of reflecting to us 
the light of the underlying photosphere. It was also 
put beyond all question in the eclipse of 1882 in Egypt 
that this corona has another spectrum of its own. 
There are bright bands in the spectrum, showing that 
with these additions it is not a truly continuous spec- 
trum like that of the lime-light, and that its origin is 
therefore in all probability very complex. 


Corona. 


Association and Distribution of Phenomena. 


Observations of prominences, spots, and other 
phenomena which require continuous in- ¢onnection 
vestigation have been carefully made from of phe- 
day to day for several years, and one con-  — Pomena. 
clusion arrived at is that when and where the (dis- 
turbed) spots are at the maximum the facule and 
metallic prominences are also at the maximum. 
When the maximum changes from north to south 
latitude in the spots it also changes from north to 
south in the metallic prominences and the faculz. 
These observations, therefore, establish not only an 
important connection between spots, metallic promi- 
nences and faculse, but also the fact of the wonderful 
localization of these a upon the sun. The 
spots are never seen higher in latitude than 40° north 
or south, and they are invariably seen in smaller 


9 


— 


68 


quantity at the equator. Similarly, the faculz and 
metallic prominences do not go much beyond 40° north 
or south, and their minima are also at the equator. 
But this does not hold good for prominences of the 
quiet sort and the veiled spots,—that is, spots without 
umbre or very highly developed penumbra. They 
extend from one pole of the sun to the other; hence 
there must exist a great difference between metallic 
and quiet prominences and between disturbed and 
veiled spots. 

Although the more important of these solar phe- 

nomena are limited to certain zones of the 
Association syn’s surface, and although they vary very 
of localized —. 2 5 ag 
phenomena, Violently, they have a cycle or regular suc- 

cession of changes, during which the par- 
ticular zone of the sun on which they appear alters. 
When there is the smallest number of spots on the 
sun—that is to say, when there is a sun-spot minimum 
—the spots that appear are seen in a high latitude, 
and the latitude decreases gradually until we arrive at 
the next minimum. ‘Thus there are two perfectly 
distinct spotted areas, one corresponding to the end 
of the old period, the other to the beginning of the 
new period. At the maximum period of sun spots 
the latitude of the spot zone is about 15°. Activity in 
the solar atmosphere, therefore, appears to begin in a 
high latitude—say about 30° or 35°—and 
reaches the maximum in about latitude 15°; then it 
gradually dies away until spots, metallic prominences, 
and faculee—all of reduced intensity—cling pretty 
near to the solar equator, and at the same time we get 
anew wave of activity, beginning again in a high 
latitude. This association of what may be called 
localized phenomena is quite in harmony with a similar 
association of phenomena which are more or less gen- 
erally distributed over the whole surface of the sun. 

Pores, which are in reality nothing but small sun 
spots, may occur in any part of the sun, and are 
always accompanied by a slight waviness in the 
chromosphere. Veiled spots—spots which never 
attain full development—are also universally dis- 
tributed over the sun’s surface and are accompanied 
by small prominences (see below). 

The main periodicity on the sun is that of about 
eleven years which elapses between two 
successive maxima or minima. When the 
sun is quietest there are very few of the 
ordinary tree-like prominences visible, and there is an 
especial dearth of them near the poles and the equa- 
tor. There are facule, but they do not present their 
usual bright appearance, and are confined to the re- 
gions between latitudes 20° N. and 20° 8. On exam- 
ining the chemical nature of the materials in the 
chromosphere at such a period by means of a spectro- 
scope, we see only the four lines of hydrogen and the 
line Ds, whose chemical significance we do not know. 
Practically speaking, there are no spots visible and 
the disk appears to be perfectly pure, except the 
darkening towards the limb produced by absorption in 
the sun’s atmosphere. As dere are no spots, or only 
very small ones in high latitudes, it follows that there 
are no metallic prominences. The spectroscope search- 
ing right round the limb of the sun gathers no indi- 
cations of violent action—no region giving many lines 
—nothing but the simple spectrum of hydrogen. 
Observations and photographs of the corona taken at 
solar eclipses occurring at minimum spot periods in- 
dicate that at two different sun-spot minima the 
po Sagar presented by the corona are very much 
alike. A drawing made during the eclipse of 1867, 
before the application of photography to solar inves- 
tigations, po its a similar appearance to an absolutely 
trustworthy photograph obtained at the eclipse of 
1878. At the minimum period the chief feature is a 
very great extension of the corona in the direction of 
the solar equator, and a wonderfully exquisite out- 
curving right and left at both poles. It is probable 
that the equatorial extension pictured in the above- 
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lar quietude, 
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mentioned photograph is, after all, only a part of a 
much more extended phenomenon, one going to 
almost incredible distances from the sun itself. At the 
eclipse of 1878 precaution was taken to shield the eye 
of the observer from the intense light of the inner 
corona, which is sometimes so bright as to be mistaken 
for the sun’s limb, by erecting a screen which covered 
the moon anda space 12’ high around it. The ob- 
server, Professor Newcomb, saw on both sides of the 
dark moon a tremendous extension of the sun's equa- 
tor, far greater than that recorded in the photographs 
taken at the same time.’ But the exieiaad portions 
‘may have been so delicately illuminated that they 
could not impress their image on the photographic 
| plate during the time it was exposed, or that the light 
itself is poor in chemically active rays. The extension, 
/as observed by the shielded eye, amounted to six or 
seven times the diameter of the dark moon. In a 
/more favorable situation the same extension, but to a 
less extent, was observed without the aid of a screen. 
At a sun-spot minimum, therefore, there exists a great 
equatorial extension of the corona east and west. 

The time between the minimum and the maximum 
sun-spot periods is three or four years, and 


that from maximum to minimum seven or ar ee 
eight years, so that the sun increases in frat 
activity much more rapidly than it after- period. 


wards decreases in passing to the next mini- 
‘mum. Starting, then, about half way between mini- 
‘mum and maximum, we find an increased activity in 
every direction. The quiet prominences, consisting 
of hydrogen, are more numerous, and the faculee are 
brighter. If at this time we examine the spectrum 
of the chromosphere, we find hydrogen and D, are not 
the only constituents: we get other short lines, the 
chief being the three lines of magnesium, };,.,,. 
'The spots are more numerous and are in a lower lati- 
tude, having moved from near 35° to about 25°. Me- 
tallic prominences now constantly accompany the 
spots ; and the number of bright lines visible in their 
eet gradually increases from month to month. 
hese changes are accompanied by changes in the 
corona, which affect not only its form but also its 
spectrum. ‘At the minimum spot period the corona 
gives an almost continuous spectrum, differing only in 
the presence of a few dark lines, and occasionally a few 
not very obvious bright lines, whence we conclude 
that at the minimum the corona is not entirely gase- 
ous. “In passing from the minimum to the maximum 
the spectrum is no longer continuous: bright lines 
begin to appear, emanating from the incandescent 
gaseous portions of the corona, and at the same time 
there is an increase in brilliancy. At this period there 
is no longer any remarkable equatorial extension, 
although here and there streamers of strange outlines 
occur. A drawing of the eclipse of 1858, a period be- 
tween minimum and maximum, shows in middle lati- 
tudes, both north and south, four remarkable luminous 
cones standing with their bases on the chromosphere. 
The amount of light and structure in the corona has 
increased to such an extent that the beautiful double 
curves seen at the poles at the minimum are now 
hidden in a strong radiance. 

During the maximum period all the solar forces are 
doing their utmost, and we see in promi- ’ 
nences and spots, and indeed in every M@xtmam 
outcome of action that we can refer to, 
indications of the most gigantic energies being at work. 
The ordinary prominences, instead of clinging to the 
equator, now occur most frequently at the pec The 
faculee are brighter and are more widely distributed, 
and the chromosphere is richer in lines. The spots a& 
this period occupy broad zones with mean latitudes of 
about 18° N. and 18° S. There are no spots’ 
poles and noné near the equator; but large 
dicating a state of violent agitation, s I 
gigantic facule, follow each other in these 1 
Each of these indicators of solar activity is aecompa- 
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nied by a prominence. At this time also we note the 

reatest velocities of down-rush in the vapors which 
form the spots and of up-rush in those which form 
the prominences, These changes are accompanied by 
corresponding changes in the corona; and, fortunately, 
we have photographic records for two periods of maxi- 
mum—1871 and 1882. In these the streamers, instead 
of being limited to the equator or to mid-latitudes, 
exist in all latitudes, so that they practically extend 
to every part of the sun. ‘Their directions, which may 
be called lines of force, are very varied, some being 
straight and some curved ; but it is difficult to unravel 
the appearances, because what we see are only pro- 
jections of the actual things, and this is pad ch HE the 
case when the sun’s pole is tipped towards or away 
from the earth to the greatest extent. In the eclipse 
of 1882 the corona indicated a more equal distribution 
of action than that of 1871, but the general result was 
the same. 

After the maximum period there is a gradual falling 
off of all the various energies, the mean latitudes of 
the spots decreasing until they reach 8° N. and 8° §.; 
then another series of spots breaks out about 35° N. 
and 35° S. lat., and the eycle begins anew. 


General Theory. 


It has been very generally accepted for some time 
that sun-spots are depressions in the photo- 
sphere, produced by downfalls of cool ma- 
terial. ‘The following sketch-shows how, if 
we accept this view and also the hypothesis that the 
chemical elements are dissociated in the lower parts 
of the solar atmosphere, many of the more important 
solar phenomena may be explained and correlated. 
We know that small meteorites in our own cold 
atmosphere are heated to incandescence by friction, 
that is, by the conversion of their kinetic energy into 
heat, and it is therefore not difficult to imagine that 
enormous masses, falling with great velocities through 
the sun’s highly heated atmosphere, would be com- 
petent to give rise to such disturbances as those with 
which we are familiar on the sun’s surface. This cool 
material is produced by the condensation, in the upper 
cool regions of the sun’s atmosphere, of the hot 
ascending vapors produced at the lower levels, and 
this is probably the main source of supply of spot- 
producing material. The facule and athe disturb- 
ances of the general surface do not precede but follow 
the formation of a spot, so that a spot may be con- 
sidered as the initial disturbance of the photosphere 
in the region where it is observed. Large spots almost 
invariably appear first as little dots, frequently in 
ups, and then suddenly grow large. The little 
ots, according to the view of spot formation now 
under discussion, are formed by small masses which 
recede the main fall. The heat produced by friction 
with the atmosphere and the arrested motion causes 
uprushes of heated vapors, which eventually cool and 
condense, and afterwards fall to the photosphere and 
produce fresh disturbances. Down-rushes of cool 
material must take place all over the sun’s surface, 
and, although the most violent results of such falls 
are restricted to certain regions, minor disturbances 
are distributed over the whole surface. These gener- 
ally distributed phenomena are well known to be merely 
different degrees of the same kind of energies that 
operate in producing the more restricted ones. 
We will now review the several phenomena in turn, 
beginning with the most widely distributed. 


Besides the general darkening near the edge of the sun’s 
disk, the surface is seen to be strangely mottled 


General 
theory. 


Effectsof near the poles, near the equator, and in fact 
pot universally. Moreover, small black specks, 


called granulations or pores, are everywhere 
visible, and spectroscopic examination shows that every one 
of these is a true spot. The fine mottlings frequently in- 
dicate the existence of powerful currents in that they take 
definite directions, sometimes in straight lines, sometimes 
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in lines suggesting cyclonic swirls. In addition to the 
pores spots of a smudgy kind, called veiled spots, are 
sometimes seen, and it is probable that in such cases the 
force of the down-rush is insufficient to depress the photo- 
sphere to an extent competent to give rise to the ordinary 
dark spots. Some spots appear as large pores, that is, they 
consist of nothing but umbra; others appear as well- 
developed veiled spots, consisting almost entirely of pe- 
numbra. The obvious large spots consisting of umbra and 
penumbra follow next in order of intensity, and, as has 
been previously pointed out, their appearance is confined to 
definite spot zones. Minute observation, therefore, shows 
that the whole of the sun’s surface is traversed by down- 
rushes of varying intensities, from almost infinitesimal 
dimensions to the most powerful that we can conceive, 
Some of the ordinary spots do not appear to be in any 
violent state of agitation: the penumbra and umbra are 
well defined, and the ridge of facule round such a spot does 
not indicate any disturbance by either lateral or convection . 
currents. Other spots, however, indicate very violent 
commotion, the penumbra and umbra being tremendously 
contorted and mixed up. In this kind of spot the dis- 
turbance often affects enormous areas of the sun’s surface; 
one spot in 1851 was 140,000 miles across, and the commo- 
tions were so great that they could be detected by eye ob- 
servation with the telescope. It appears as if the material 
carried in the first instance below the level of the photo- 
sphere produces a disturbance in the interior regions, which 
exhibits itself at the surface by an increase in the quantity 
and brilliancy of the surrounding facule. As a spot dies 
away it is replaced by facule, and these remain long after 
the spot has closed up. It often happens that new spots 
break out in the places occupied by previous spots. The 
spot-producing material in its descent is dissociated either 
before or when it reaches the photosphere, and the rapidity 
and energy of the dissociation depend upon the velocity 
with which it travels. Gravitation is of course the main 
factor operating in the producticn of a down-rush. The 
velocity produced by gravitation in matter falling from 
great heights above the photosphere must be very great, 
and in consequence the kinetic energy of the moving mass 
must also be great. The motion is impeded by friction with 
the gases in the sun’s atmosphere, and some or perhaps all 
the kinetic energy becomes heat. The heat thus developed 
must produce sudden expansions, and the initial down-rush 
is surrounded by up-rushes along the lines of least resist- 
ance. The effects of such down-rushes vary in degree 
according to the quantity of matter falling and the height 
from which it falls. 
Equally too there are observed different degrees of the 
effects of up-rushes. All over the sun’s surface Effects of 
are seen domes of facule, either separate or in up-rush. 
groups, and there is indication that they are 
hotter than the rest of the surface, for the bright lines of 
hydrogen are seen tosurmount them. Itis probably owing 
to this that the chromosphere exhibits a billowy outline 
when under conditions of little disturbance. The next 
condition of increased action exhibits itself in the growing 
complexity of the chemical nature and of the form of 
the chromosphere. Occasionally the whole level of the 
chromosphere over a large region seems to be quietly raised, 
and observation proves this to be due to the intrusion of 
other vapors. There is either a gradual evaporation from 
the photosphere or a gradual vaporization or expansion of 
slowly falling material over large regions, raising the level 
of the sea of hydrogen. The chromosphere then appears 
to contain different layers, and the lower we descend 
towards the photosphere the less we know about the sub- 
stances that exist there. The next degree of disturbance 
is seen in what are called the quiet prominences, which very 
frequently occur in regions where the beginning of a dis- 
turbance has been previously indicated by the appearance 
of domes and metallic strata. As a rule the quiet promi- 
nences are not very high—not higher than 40,000 miles— 
and many of them resemble trees. They are almost entirely 
composed of hydrogen, or at least of a substance which 
gives some of the lines observed in the spectrum of hydro- 
gen. Such a prominence grows upwards from the photo- 
sphere, being first of a small height, then getting higher 
and often broader, and finally a kind of condensation cloud 
may form at the top. The upward velocity of the gases 
forming these prominences is seldom very great. When a 
prominence disappears it does not follow that the substances 
of which it was composed have also disappeared, and there 
is evidence to show that the apparent disappearance is due 
to a reduction of temperature. The most intense degree 
of action of an up-rush is exhibited by the metallic promi- 
nences, which contain other substances in addition to 
hydrogen. They are seen mounting upwards to enormous 
heights with almost incredible velocities, and their ascent 
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is accompanied by violent lateral motions. Such promi- | 
nences have been seen with an upward velocity of 250) 
miles a second, and of a height as great as 400,000 miles. | 
There is also evidence that some prominences consist of 
mixed up-rushes and down-rushes, and it may turn out 
eventually that this is the case in all the metallic promi- 
nences, | 

According to the gravitation-dissociation theory of 
the formation of spots, we ought to find 
that the effects, in various degrees, pro- 
duced by down-rushes of associated matter 
are related to the effects, in like degrees, 
produced by the corresponding up-rushes of dissociated 
materials. Comparing, then, the facts already stated, 
we have: 


Inter- 
relations of 
phenomena, 


| Effects of Down-rush. . Effects of Up-rush. 


1. Domes. 

2. Metallic strata and small 
prominences. | 

8. Quiet prominences. / 

4. Metallic prominences, 


1. Pores. 
2. Veiled spots. 


8. Quiet spots. 
4, Disturbed spots. 


It is a fact that the pores and domes are very closely 
associated over all parts of the sun, and that the domes are 
most prominent in places previously occupied by spots. All 
large spots are seen to be accompanied by metallic promi- 
nences, when observed at ‘the edge of the sun. There is also 
a strict relationship between the intensity of action going 
on in a spot and the associated prominence, so much so that 
a very violent change in a spot on the disk sometimes causes 
the bright prominence lines to become visible in its spec- 
trum. The ordinary metallic prominences, as already stated, 
may consist of both ascending and descending material; 
this will be best understood by likening the whole pheno- 
menon to a splash. 

We have previously seen that spots and metallic promi- 

nences are very intimately connected as regards 


Physics of their occurrence in zones, and this intimacy is 
asun-spot easy to explain by supposing things to happen 
cycle. in the way here set forth. The height of the 


solar atmosphere is greater over the equator 
than at the poles; particles condensed on the outside at the 
poles have therefore a relatively small velocity when they 
fall into the photosphere, and are able to produce only pores 
or veiled spots. Over the equator the particles attain a 
higher velocity in their fall, but they also have to pass 
through a much greater thickness of atmosphere and un- 
dergo so much dissociation that on reaching the photosphere 
they are incompetent to produce spots. In mid-latitudes, 
therefore, the falls of condensed particles should be most 
effective in producing spots. In this way the absence of 
spots at the poles and equator is explained,—one of the best- 
known facts of solar physics. The falls of the condensed 
particles, or meteoric matter, into the sun increase the tem- 
perature of the atmosphere over the spots and prominences 
which they produce, so that other falls in the same region 
are not effective in producing spots on account of the in- 
creased dissociation which they must undergo before reach- 
ing the photosphere. If the material condensed in those 
regions is to produce a spot, it must be removed to some 
place where it can reach the photosphere without being dis- 
sociated. Hence from the first appearance of spots after a 
sun-spot minimum there is a continual change of latitude. 
From minimum to minimum there is a regular decrease 
in the latitude of spots; hence it is clear that there must 
be currents from the poles towards the equator in the upper 
atmosphere of the sun, causing the removal of condensed 
materials to lower and relatively cooler latitudes. Assuming 
the existence of such currents, we ought to find that suc- 
cessive spots have a tendency to form along the same merid- 
ians, for the polar currents would carry the condensed 
materials to lower latitudes in a nearly meridional diree- 
tion. Examination of sun-spot records for 1878-79 shows 
that there is a marked tendency for spots to follow each 
other in meridians. The existence of such currents is fur- 
ther supported by the outeurving of the corona at the solar 
poles as observed in several eclipses. If these currents exist, 
there must also be compensating currents towards the poles 
in the lower parts of the sun’s atmosphere, carrying incan- 
descent vapors along with them. Small prominences often 
give indication of motion towards the poles which such cur- 
rents would produce, and examination of sun-spot records 
also shows that the tendency of the proper motion of the 
spots is polewards. Hence, although the existence of these 
currents has not been definitely proved, there is strong evi- 
dence that there exists some circulation of this nature in 
the solar atmosphere, ; 


_they finally disappear and end the spot cycle. 


N. 


When once the falls have commenced, if this hypothesis 
is true, they should rapidly increase in intensity, for, as it 
is the falls which increase the temperature of the lower 
atmosphere by the conversion of their kinetic energy into 
heat, the more falls there are the more material will be taken 
first to the poles and then towards the equator, and there- 


| fore there will be more available spot-forming material. 


But we know that this increase in intensity does not go on 
forever, and there must therefore be some regulating influ- 
ence. The increase of temperature and possibly of the 
height of the solar atmosphere, due to the increased falls, 
will eventually become such that the descending materials 
are dissociated before they reach the photosphere. The pro- 
duction of spots must therefore gradually diminish until 
At the 
minimum period, therefore, pores and veiled spots, due to 
less powerful energies, are at a maximum, 

Records of eclipses, occurring when the sun was quietest, 
show that the condensing and condensed mate- 


rials brought to the equator by the polar cur- Eclipse 
rents probably extend far beyond the true observa- 
atmosphere of the sun and are there collected, tions. 


possibly in the form of a more or less regular 

ring the section of which widens towards the sun, the 
widest part being within the boundary of the sun’s atmo- 
sphere. If we assume such a ring under absolutely stable 
conditions, there will be no fall of material, and therefore 
no prominences or spots. But suppose a disturbance caused, 
as before, by collisions, which most likely occur where the 
particles brought by the polar currents meet the surface of 
the ring. These particles then fall from where the ring 
first meets the atmosphere on to the photosphere, and form 
the first spots. Eclipse records show that this action takes 
place about 30° lat. According to this view, there are usu- 
ally no spots above 30° lat., because there is no ring, and 
because the atmosphere is too low to give the height of fall 
necessary to produce spots. There are no spots at the equator 
for the reason that the condensed matter has to pass for 
perhaps millions of miles through strata of increasing tem- 
perature, and do not therefore reach the photosphere before 
being dissociated. Accordingly, we ought to find that at 
and after the maximum the corona is brighter and more 
truly a gaseous body on account of the increased tempera- 
ture. This is in strict accordance with eclipse observations 
extending over twenty years. According to this view of 
the solar economy, the sun ought to give out more heat at 
a maximum than ata minimum period, when the number 
of falls is greatest; on this point see the article METEOR- 
OLOGY (vol. xvi. pp. 187-8 sq.). 


The Sun’s Place among the Stars. 


The relative nearness of the sun makes it convenient 
as a type of those stars which on account of their great 
distance are less accessible to minute observation. If 
the stm were at a greater distance, its spectrum would 
become much fainter and would not show so much 
detail, but its general character would not be altered : 
its dark lines would not become bright ones. In the 
atmospheres of the various members of the solar sys- 
tem, including the earth, there is a very considerable 
absorption of blue light. We know also 
that this condition applies to the sun. The 
light we receive under present conditions 
we call white; but, if its own atmosphere and ours 
were removed or became so changed as to no longer 
absorb blue light, the sun would appear blue. If, on 
the other hand, the blue absorption were enormously 
increased, so that it extended into the green, the sun 
would appear red, because every other kind of light 
would be absorbed. If two kinds of absorption—one 
in the red, the other in the blue—were going on 
together, as they sometimes do in our laboratories, the 
sun would then appear green. Although these changes 
are not of actual occurrence in the sun, we find each of 
these conditions represented among the stars. In the 
colored stars, which may be red, green, or blue, we 
are simply dealing with this kind of absorption pheno- 
mena. ‘This difference in the conditions of absorption 
in the stars, however, is by no means the most impor- 
tant one: the difference of temperature as indicated 
the spectrum is of primary importance. As in « 
laboratories the spectrum of a sala is changed 
a variation of temperature, and always in a re 
way, so the nature of a star's spectrum furnis 


* SUN. 


clue to its probable state as regards heat. For ex- 
ample, we may submit carbon vapor to a low tempera- 
ture, and we shall then obtaiu what is called a spectrum 
of flutings ; on increasing the temperature, the flutings 
are replaced wholly or partially by lines, according to 
the amount of increase. From hundreds of observa- 
tions of this kind, both on carbon and other substances, 


it may be safely inferred that a fluted spectrum indi- | 
cates a lower temperature than a line spectrum. There | L 
temperature competent to separate H and K, just as H and 


are doubtless substances in the sun’s atmosphere which, 
although represented by lines in its spectrum, can be 
submitted to low conditions of temperature so as to 

ive fluted spectra. There can be little doubt, there- 
fore, that a cooling of the sun would be followed by a 
change in its spectrum, which would cease to be one of 
lines and become one of flutings. While the sun was 
acquiring its present intensely heated state, it must at 
some period of its history have been in a condition of 
temperature in which its spectrum would consist of 
flutings, and similarly it must give a fluted spectrum 
at some future period when it has further cooled. 


The ordinary Fraunhofer spectrum gives the sum total 
of the line absorptions of all the various layers 


gar radia: in the sun’s atmosphere, but by examining in- 
spectra. dividual layers just off the edge of the disk we 


can single out the absorption lines produced by 
the lower layer. Thus the absorption produced by the 
hottest layer, the chromosphere—hottest because nearest 
the photosphere—is indicated by its usually simple radia- 
tion spectrum when examined in this way. If the sun 
were made hotter, therefore, the gases which give the sim- 
ple chromosphere spectrum would have a larger share in 
the absorption, and the main features of the Fraunhofer 
spectrum would be the few dark lines corresponding to 
these bright ones. This being so, a star which gives prac- 
tically the same absorption spectrum as the chromosphere 
of the sun must be hotter than the average temperature of 
the sun’s atmosphere,—as hot as the hottest part of it. The 
bright central part of the sun is not very much less than 
the whole volume, but it is so much hotter that it gives out 
thousands of times more light than the atmosphere. The 
cool vapors in the atmosphere give the dark Fraunhofer 
lines by their absorption, and even if they are hot enough 
to give bright lines when seen on the sun’s edge they can 
only reduce the intensity of the dark lines. Here the dif- 
ference of area between the disk representing the central 
mass and that representing the sun’s atmosphere is very 
small, and, the light from the central mass being so much 
more intense, we do not ordinarily see the evidences of ra- 
diation, but, in place of it, the absorption of the atmosphere. 
If, however, we suppose the central mass to be very small 
compared with its atmosphere, the total radiation of the 
atmosphere may be sufficiently powerful to overcome the 
intensity of the light from the smaller central part, so that 
the spectrum of such a star would contain bright lines from 
the exterior mixed up with the dark lines from the inte- 
rior. The spectrum of a star, therefore, does not always 
depend upon its total diameter, but upon the relative diam- 
eters of the central mass and the outer atmosphere. It is a 
question of sectional areas. 

Observations of the spectra of a large number of stars 
Stellar show that, although there is a great difference 
spectra. between individual spectra, they still admit of 
arrangement in family groups. While some 
stars give line absorption spectra, others give fluted spectra, 
and uthers again give bright lines. They may be conve- 
niently arranged as follows: 


Example. 
Stars whose spectra consist of a ted ots e 
thick absorption lines. ye. 
Stars whose spectra consist of a large } Sun, Capella, 
number of fine absorption lines. ete. | 
Stars with fluted spectra, the maxima) 455 cop j 
. of han vy es ae ng be aed sepsis 
tars with fluted spectra, the maxima 
being towards the blue. a Orionis. 
Stars whose spectra contain bright 
lines,—(a) of hydrogen, (b) of un- 
known substances, 


Class I... 
Class IL. 
Class III 


Class IV 


Class v.4 }s Lyre. 


iq 
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violet, both of equal thickness; on passing to some of the 
stars, however, we find H broad with K thin, and in others 
H without K. This is similar to what occurs in our labor- 
atories when we study the spectrum of calcium, the sub- 
stance which gives the lines H and K; at the temperature 


| of the electric are the blue line of calcium is very intense, 


while H and K are scarcely visible; but on passing to a 
higher temperature, that of the induction spark, H and K 
appear. In those stars which give H without K, namely, 
those in class I., it is probable that there is a very high 


K were conjointly separated from the blue line. A further 
indication of high temperature in the stars belonging to 
class I. is that the few bnes which do occur in their spectra 
are almost the exact counterparts of those which occur in 
the hottest layer of the sun, hydrogen lines being especially 
prominent. The passage from class I. to class II. is by no 
means sudden: there are stars with every gradation of broad 
and fine lines. It will readily be understood that the stars 
of class II. are probably not so hot as those belonging to 
class I., and the change in the spectrum is supposed to be 
due to new combinations of the original substances, ren- 
dered possible by a reduction of temperature; that is, new 
lines are formed at the expense of the old ones. The hy- 
drogen lines are very prominent in class II. though not so 
intense as in class I. The stars of these two classes may be 
grouped together and called hydrogen stars. Stars belong- 
ing to class III. exhibit unmistakable evidence of carbon 
vapor. Sodium and iron are also often present. All the 
stars in this class, of which fifty-five are known, agree in 
having a reddish tint. They are usually faint, and seldom 
exceed the fourth magnitude. There is evidence of the 
existence of carbon vapor in the sun’s atmosphere, depend- 
ing upon one solitary fluting, and hence stars of this class 
probably represent what the sun would become if it were 
cooled. Class III. therefore represents a lower temperature 
than classes II. and I. Class IV., containing 475 known 
members, includes the stars giving fluted spectra with the 
darkest edges of the flutings towards the violet. The origin 
of the substances of which they are mainly composed is not 
at present known. All the principal bands are absolutely 
unchanging in position, although there is considerable vari- 
tion in the intensities. The bands in the spectrum appear 
to result from the rhythmical vibrations of the same sub- 
stance, probably a complex one. Besides this unknown 
substance, there are also metallic lines in many of the stars, 
the complete Spectrum consisting of the banded spectrum 
superposed upon the line spectrum. The metallic lines are 
generally séen in the spectra of sodium, iron, magnesium, 
or calcium ; the hydrogen lines are very inconspicuous, 

These considerations suggest the question of stellar evo- 
lution. Comets and nebule are now supposed 
to consist of clouds of stones or small meteorites, 
and the difference between their spectra may be 
due toa difference of temperature, that of the nebule being 
highest. Comets ordinarily give the spectrum of carbon, and,, 
if we imagine such cometary matter to surround a central 
bright nucleus, we have the spectrum of a star of the third 
class. On the nebular hypothesis, starting with ordinary 
cometary materials, the small masses resulting from the 
first condensations gravitate towards each other, and their 
energy becomes heat by the retardation of their motion on 
coming in contact. As soon as the condensed mass is hot. 
enough, it gives a fluted spectrum, like stars of the third 
class. As the energy of condensation increases, the tem- 
perature is raised and the spectrum passes from that of a 
third-class star to that of a second-class star, and then to 
that of a first-class star, On the subsequent cooling of what. 
is then a star the successive stages will be again passed 
through in inverse order. According to this view, we ought 
to find fewer hydrogen stars than carbon stars, because 
every star is a carbon star at two periods of its existence, 
but a hydrogen star only once. On this point, however, 
nothing definite can be stated, as the stars of classes I. and 
II. have, in consequence of their greater brightness, received 
more attention than carbon stars. 

Tn 1866 a star of the tenth magnitude in the constellation 
Corona suddenly flashed up into a star of nearly 
the first magnitude; its spectrum as a tenth 
magnitude star differed from its spectrum as a 
first or second,—the latter containing bright 
lines of hydrogen. In about a month it again became a 
tenth magnitude star and appeared as if nothing had hap- 
pened to it. There can be little doubt that here there was 
a sudden increase of temperature, as evidenced by the spec- 
trum becoming like that of the chromosphere of the sun. 
Ten years afterwards a new star appeared in Cygnus; it 
had never been seen before, but appeared suddenly as a third 
or fourth magnitude star. In about a year it gradually 
dwindled down to the tenth magnitude, and its spectrum 


Stellar 
evolution. 


New and 
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became that of a nebula. 
tance, but it cannot be considered to have been a large mass 
of incandescent material, for in that case it would have 
taken millions of years, instead of only one, to cool down 
to the tenth magnitude. A possible explanation of most of 
the new and variable stars is to be found in the meteorite 
theory; the innumerable components of one group of me- 
teorites colliding with those of another group would be 
competent to give out light sufficient to make the whole 
appear asa star. Each meteorite gives only a little light, 
but the total must be very considerable. The new star in 
Cygnus, and similarly all new stars, may have been the re- 
sult of a collision of two groups of meteorites. They die 
out quickly because the components are small and far apart. 
The sudden increase in the brilliancy of the star in Corona 
would be produced by a collision of a meteor swarm with the 
star already existing. (J. N. L.) 


SUN-BIRD, a name more or less in use for many 
years,’ and now generally accepted as that of a group 
of over 100 species of small birds, but when or by 
whom it was first applied is uncertain. Most of them 
are remarkable for their gaudy plumage, and, though 
those known to the older naturalists were for a long 
while referred to the genus Certhia (TREE-CREEPER, 
q.v.), or some other group, they are now fully recog- 
nized as forming a valid Family Nectariniide, from 
the name Nectarinia invented in 1811 by Illiger. 
They inhabit the Ethiopian, Indian, and Australian 
Regions,’ and, with some notable exceptions, the 
species mostly have but a limited range. They are 
considered to have their nearest allies in the Melipha- 
gide. (cf. HONEY-EATER, vol. xii. p. 142) and the 
members of the genus Zosterops; but their relations 
to the last require further investigation. Some of 
them are called ‘‘ Humming-birds’’ by Anglo-Indians 
and colonists, but with that group, which, as before 
indicated (HUMMING-BIRD, vol. xil. p. 371),? belongs 
to the Picarice, the Sun-birds, being true Passeres, have 
nothing todo. Though part of the plumage in many 
Sun-birds gleams with metallic lustre, they owe much 
of their beauty to feathers which are not lustrous, 
though yet almost as vivid,* and the most wonderful 
combination of the brightest colors—scarlet, purple, 
blue, green, and yellow—is often seen in one and the 
same bird: One group, however, is dull in hue, and but 
for the presence in some of its members of yellow or 
flame-colored precostal tufts, which are very character- 
istic of the Family, might at first sight be thought not 
to belong here. Graceful in form and active in motion, 
Sun-birds flit from flower to flower, feeding chiefly on 
small insects which are attracted by the nectar ; but 
this is always done while perched, and never on the 
wing as is the habit of Humming-birds. The extensible 
tongue, though practically serving the same end in 
both groups, is essentially different in its quasi-tubular 
structure, and there is also considerable difference be- 
tween this organ in the Necturiniide and the Meli- 
phagide.’ The nests of the Sun-birds, domed with 
a penthouse porch, and pensile from the end of a bough 
or leaf, are very neatly built. The eggs are generally 
three in number, of a dull white covered with confluent 
specks of greenish gray. 

The Nectariniide form the subject of a sumptuous 
Monograph by Capt. Shelley (4to, London, 1876-1880), 


1 Certainly since 1826 (¢f. Stephens, Gen. Zoology, xiv. pt. 1, p. 
229), Swainson (Nat. Hist. and Classif. Birds, i. p. 145) says they 
are “‘so called by the natives of Asia in allusion to their splendid 
and shining plumage,” but gives no hint as to the nation or lan- 
guage wherein the name originated. By the French they have 

een much longer known as ‘“‘Souimangas,” from the Madagas- 
car ga of one of the species given in 1658 by Flacourt as Sou- 
man. 

2 One species occurs in Baluchistan, which is perhaps outside 
of the Indian Region, but the fact of its being found there may 
be a reason for including that country within the bo ala just as 
the presence of another species in the Jordan valley induces 
a to regard the Ghor as an outlier of the Ethiopian 

egion. 

$[Mr. Newton has not indicated in vol. xii. p.371 that he places 
the Humming-bird among the Picariz, but he does in ORNI- 
THOLOGY, vol. xviii. p. 51.—AM. Ep.] 

4 ve Gadow, Proc. Zool. Society, 1882, pp. 409-421, pls. xxvii. 
v 


xxviii. 
5 Cf. Gadow, Proc. Zool. Society, 1883, pp. 62-69, pl. xvi. 


This mass was ata stellar dis- | 


SUN-BIRD—SUN-BITTERN. 


in the colored plates of which full justice is done to 
the varied beauties which these gloriously arrayed 
little beings display, while, almost every available 
source of information having been consulted and the 
results embodied, the text leaves little to be desired, 
and of course supersedes all that had before been pub- 
lished about them, ‘This author divides the Family 
into three subfamilies: Neodrepaninc, consisting of 
a single genus and species peculiar to Madagascar; 
Nectariniine, containing 9 genera, one of which, Ctn- 
nyris, has more than half the number of species in the 
whole group; and Arachnotherine (sometimes known 
as ‘‘Spider-hunters’’), with 2 genera including 11 
species—all large in size and plain in hue. To these 
he also adds the genus Promerops,® composed of 2 
species of South-African birds, of very different ap- 
pearance, and the affinity of which to the rest ean as 
yet hardly be taken as proved. According to Mr. 

ayard, the habits of the Cape Promerops, its mode 
of nidification, and the character of its eggs are very 
unlike those of the ordinary JVectariniide. In the 
British Museum Catalogue of Birds (vol. ix. pp. 
1-126, and 291) Dr. Gadow has more recently treated 
of this Family, reducing the number of both genera 
and species, though adding a new genus discovered 
since the publication of Capt. Shelley’s work. 


(A. N.) 
SUN-BITTERN, otherwise the CaurALxE,’ the 
Eurypyge helias of ornithology, a bird that has long 
exercised systematists and one whose proper place can 
scarcely yet be said to have been determined to every- 
body’s satisfaction. 


According to Pallas, who in 1781 gave (N. nérdl. Beytrige, 
ii. pp. 48-54, pl. 3) a good description and fair figure of it, 
calling it the “Surinamische Sonnenreyger,” Ardea helias, 
the first author to notice this form was Fermin, whose 
account of it, under the name of “ Sonnenvogel,” was pub- 
lished at Amsterdam in 1759 (Deser., etc., de Surinam, ii. p. 
192), but was vague and meagre. In 1772, however, it was 
satisfactorily figured and described in Rozier’s Observations 
sur la Physique, ete. (v. pt. 1, p. 212, pl. 1), as the Petit Paon 
des roseaux—by which name it was known in Cayenne’ A 
few years later D’Aubenton figured it in his well-known 
series (Pl. Enl., 782), and then in 1781 came Buffon (H, N., 
Oiseaux, viii. pp. 169, 170, pl. xiv.), who, calling it “Le 
Caurale ou petit Paon des roses,” announced it as hitherto 
undescribed, and placed it anrong the Rails. In the same 
year appeared the above-cited paper by Pallas, who, not-— 
withstanding his remote abode, was better informed as to its 
history than his great contemporary, whose ignorance, real 
or affected, of his fellow-countryman’s priority in the field 
is inexplicable; and it must have been by inadvertence 
that, writing ‘“réses” for “roseaux,”’ Buffon turned the 
colonial name from one that had a good meaning into non- 
sense. In 1783 Boddaert, equally ignorant of what Pallas 
had done, called it Scolopax solaris,® and in referring it to 
that genus he was followed by Latham (Synopsis, iii. p. 156}, 
by whom it was introduced to English readers as the “ Cau- 
rale Snipe.” Thus within a dozen years this bird was re- 
ferred to three perfectly distinct genera, and in those days 
genera meant much more than they do now. Not until 
1811 was it recagnized as forming a genus of itsown. This 
was done.by Illiger, whose appellation Eurypyga has been 
generally accepted. , fax: 

The Sun-Bittern is about as big as a small Curlew, but 
with much shorter legs and a rather slender, slightly 
decurved bill, blunt at the tip. The wings are moderate, 
broad, and rounded, the tail rather long and broad. The 
head is black with a white stripe over and another under 
each eye, the chin and throat being also white. The rest 
of the plumage is not to be described in a limited 
otherwise than generally, being variegated with black, 
brown, chestnut, bay, buff, gray, and white—so mottled, 
speckled, and belted either in wave-like or zigzag forms as 


* According to Brisson (Ornithologie, ii. p. 460), this name was 
the invention of Réaumur. It seems to have become Angee 
7A name, says Buffon, intended to mean Rédle d queue, that is,8 

tailed Rail. ae 
§ This figure and description were repeated in the later ee 
this work in 1777 (i. pp. 679-681, pl. 1, P 
® Possibly he saw in the bird’s variegated pine a - 
blance to the Painted Snipes, Riynchea. His a 
pet poe he must haye known how the Dutch in A 
e wit 
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somewhat to resemble certain moths. 
two conspicuous patches on each wing, and also an ante- 
penultimate bar on the tail, behind which is a subterminal 
band of black. The irides are red; the bill is greenish 
olive; and the legs are pale yellow. As in the case of most 
South-American birds, very little is recorded of its habits 
in freedom, except that it frequents the muddy and wooded 
banks of rivers, feeding on small fishes and insects. In 
captivity it soon becomes tame, and has several times made 


its nest and reared its young (which, when hatched, are! 


Fig. 1.—Sun-Bittern (Zurypyga helias). 


clothed with mottled down; Proc. Zool. Society, 1866, p. 76, 
pl. ix. Fig. 1) in the Zoological Gardens (London), where 
examples are generally to be seen and their plaintive piping 
heard. It ordinarily walks with slow and precise steps, 


keeping its body ina horizontal position, but at times, | 
when excited, it will go through a series of fantastic per- 
formances, spreading its broad wings and tail so as to dis- 
play their beautiful markings. This species inhabits Guiana 


a ~ 


Fic. 2.—Kagu (Rhinochetus jubatus). 


and the interior of Brazil; but in Colombia and Central 
America occurs a larger and somewhat differently colored 
form which is known as E£, major. ‘ 

For a long while it seemed as if Hurypyga had no near 
ally, but, on the colonization of New Caledonia by the 
French, an extremely curious bird was found inhabiting 


The bay color forms | 


t 


| voleano on the west side of the strait. 
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most parts of that island, to which it is peculiar. This the 
natives called the Kagu, and it is the Rhinochetus jubatus 
of ornithology. Its original describers, MM. Jules Verreaux 
and Des Murs, regarded it first as a Heron and then as a 
Crane ( Rev. et Mag. de Zoologie, 1860, pp. 439-441, pl. 21; 1862, 
pp. 142-144) ; but, on Mr. George Bennett sending two live 
examples to the Zoological Gardens, Mr. Bartlett quickly 
detected in them an affinity to Eurypyga (Proce. Zool. Society, 
1862, pp. 218, 219, pl. xxx.), and in due time anatomical in- 
vestigation showed him to be right. The Kagu, however, 
would not strike the ordinary observer as having much 
outward resemblance to the Sun-Bittern, of which it 
has neither the figure nor posture. It is rather a 
long-legged bird, about as large as an ordinary Fowl, 
walking quickly and then standing almost motion- 
less, with bright red bill and legs, large eyes, a full 
pendent crest, and is generally of a light slate-color, 
paler beneath, and obscurely barred on its longer wing- 
coverts and tail with a darker shade. It is only when 
it spreads its wings that these are seen to be marked 
and spotted with white, rust-color, and black, some- 
what after the pattern of those of the Sun-Bittern. 
Like that bird too, the Kagu will, in moments of 
excitement, give up its ordinary placid behavior and 
execute a variety of violent gesticulations, some of 
them even of a more extraordinary kind, for it will 
dance round, holding the tip of its tail or of one of its 
wings in a way that no other bird is known to do. Its 
habits in its own country were described at some 
length in 1863 by M. Jouan (Mém. Soc. Se. Nat. Cher- 
bowrg, ix. pp. 97 and 235), and in 1870 by M. Marie 
(Actes Soc. Linn. Bordeaux, xxvii. pp. 323-326), the last 
of whom predicts the speedy extinction of this inter- 
esting form, a fate foreboded also by the statement of 
Messrs. Layard (Ibis, 1882, pp. 534, 535) that it has 
nearly disappeared from the neighborhood of the 
more settled and inhabited parts. 


The internal and external structure of both 
these remarkable forms has been treated in much 
detail by Prof. Parker in the Zoological Proceed- 
ings (1864, pp.70-72) and 7’ransactions (vi. pp. 
501-521, pls. 91, 92; x. pp. 307-310, pl. 54, Figs. 
7-9), as also by Dr. Murie in the latter work 
(vii. pp. 465-492, pls. 56, 57), and the result of their 
researches shows that they, though separable as 
distinct Families, Hurypygide and Ihinochetide 
belong to Prof. Huxley's Geranomorphe, of which 
they must be deemed the relics of very ancient and 

eneralized types. Their inter-relations to the Ral- 
idee (RalL, vol. xx. pp. 229-30), Psophiide (TRump- 
ETER, g.v.) and other groups there is not space 
here to consider, any more than there is to speculate 
on the bearings of their geographical position. It is 


only to be remarked that the eggs of both Kurypyga 
‘and Rhinochetus have a very strong ‘Ralline appear- 


ance—stronger even than the figures published (Proc. 
| Zool. Society, 1868, pl. xii.) would indicate. ( ’ 
A. N. 


SUNDA ISLANDS, the collective name of the 
whole series of islands in the East Indian Archipelago 
which extend from the peninsula of Malacca to New 
Guinea. They are divided into the Great Sunda 
Islands—z.e., Sumatra, Java, Borneo, Celebes, Banca, 
and Billiton, with their adjacencies—and the Little 
Sunda Islands, of which the more important are Bali, 
Lombok, Sumbawa, Flores, Sandalwood Island, Ada- 
nara, Solor, Savu, Pantar, ete. ; 

SunpA Srrair is the channel separating Sumatra 
from Java,and uniting the Indian Ocean with the 
Java Sea. It is 15 miles broad between the southmost 

oint of Sumatra and the town of Anjer in Java. 
Richt in the middle is the low-lying, well-wooded 


‘island of Dwars in den Weg, otherwise Middle Island 


or Sungian. In 1883 Sunda Strait was the scene of 
the most terrific results of the eruption of Krakatoa, a 
The greater 
part of the island of Krakatoa was destroyed and 
two new islands, Steers Island and Calmeyer Island, 
were thrown up. 

SUNDARBANS. See Ganaes, vol. x. p. 62. 

SUNDAY, or Tue Lorp’s Day (# tov #Alov_juépa, 
dies Solis ; % xvpcaxi ijuépa, dies dominica, dies domint- 
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cus‘), According to all the four evangelists, the resur- 
rection of our Lord took place on the first day of the 
week after His crucifixion (7 uia [rév| caBBdrov: Matt. 
xxvill. 1, Mark xvi. 2, Luke xxiv. 1, John xx. 1; 
mpatn caBBarov ; Mark xvi. 9), and the Fourth Gospel 
describes a second appearance to His disciples as having 
occurred eight days afterwards (John xx. 26). Apart 
from this central fact of the Christian faith, the Pen- 
tecostal outpouring of the Spirit, seven weeks later, 
described in Acts ii., cannot have failed to give an 
additional sacredness to the day in the eyes of the 
earliest converts.2, Whether the primitive church in 
Jerusalem had any special mode of observing it in its 
daily meetings held in the temple (Acts ii. 46) we can- 
not tell; but as there is no doubt that in these 
gatherings the recurrence of the Sabbath was marked 
by appropriate Jewish observances, so it is not improb- 
aie that the worship on the first day of the week 
had also some distinguishing feature. Afterwards, at 
all events, when Christianity had been carried to other 
places where from the nature of the case daily meet- 
ings for worship were impossible, the first day of the 
week was everywhere set apart for this purpose. Thus 
Acts xx. 7 shows that the disciples in Troas met weekly 
on the first day of the week for exhortation and the 
breaking of bread; 1 Cor. xvi. 2 implies at least some 
observance of the day; and the solemn commemo- 
rative character it had very early acquired is strik- 
ingly indicated by an incidental expression of the 
writer of the Apocalypse (i. 10), who for the first time 
gives it that name (‘‘the Lord’s day’’) by which 
it is almost invariably referred to by all writers of 
the century immediately succeeding apostolic times.* 
Among the indications of the nature and universality 
of its observance during this period may be mentioned 
the precept in the (recently discovered) Teaching of 
the Apostles (c. 14): ‘‘ And on the Lord’s day of the 
Lord (kara kvpcaxjy xvpiov) come together and break 
bread and give thanks after confessing your trans- 
gressions, that your sacrifice may be pure.’’ Ignatius 
(Ad magn., ¢. 9) speaks of those whom he addresses 
as ‘‘ no longer Sabbatizing, but living in the observance 
of the Lord’s day (xara xupiaxyv Covtec), on which also 


our life sprang up again.’’* Eusebius (JZ. E,, iv. 23)! 


has preserved a letter of Dionysius of Corinth (175 
A.D.) to Soter, bishop of Rome, in which he says: 
‘To-day we have passed the Lord’s holy day, in 
which we have read your epistle”’ ; 


historian (7. #., iv. 26) mentions that Melito of Sar- 
dis (170 A.D.) had written a treatise on the Lord’s 


day. Pliny’s letter to Trajan in which he speaks) 


of the meetings of the Christians ‘ona stated day”’ 
need only be alluded to. The first writer who men- 
tions the name of Sunday as applicable to the Lord’s 
day is Justin Martyr; this designation of the first 
day of the week, which is of heathen origin (see 
SapBatTu, vol. xxi. p. 134), had come into general 
use in the Roman world shortly before Justin wrote. 
The passage is too well known to need quotation (Apol. 
i., 67) in which he describes how ‘‘ on the day called 
Sunday ” town and country Christians alike gathered 
together in one place for instruction and prayer and 
charitable offerings and the distribution of bread and 
wine; they thus meet together on that day, he says, 
because it is the first day in which God made the 


1 The Teutonic and Scandinavian nations adopt the former 
designation (Sunday, Sonntag, Séndag, ete.), the Latin nations the 
latter (Dimanche, Domenica, Domingo, etc.). 

2 From an expression in the Epistle of Barnabas (ec, 15), it 
would almost seem as if the ascension also was believed by 
some to have taken place on a Sunday. 

3 In the Epistle of Barnabas already referred to (c. 15) it is 
called ‘the eighth day”: ‘ We keep the eighth day with joyful- 
ness, the day also in which Jesus rose again from the dead.” 
Oat Justin Martyr, Dial. ¢. Tryph., c. 138. 

4 The longer recension runs: ‘‘ But let every one of you keep 
the Sabbath after a spiritual manner. . . . Andafter the ob- 
servance of the Sabbath let every friend of Christ keep the Lord's 
day as a festival, the resurrection day, 
all the days.” The writer finds a reference to the Lord’s day in 
the titles to Pss. vi. and xii., which are “set to the eighth,” 


and the same. 
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world, and because Jesus Christ on the same day rose 
from the dead. 

As long as the Jewish Christian element continued 
|to have any prominence or influence in the church, a 
'tendency more or less strong to observe Sabbath as 
well as Sunday would of course persist. Eusebius ( 17. 
F., iii. 27) mentions that the Ebionites continued to 
‘keep both days, and there is abundant evidence from 
| Tertullian onwards that so far as publie worship and 
abstention from fasting are concerned the practice was 
| widely spread among the Gentile churches. Thus we 
learn from Socrates (H. /., vi. c. 8) that in his time 
_publie worship was held in the churches of Constanti- 
nople on both days; the Apostolic Canons (ean. 66 
| [65]) sternly prohibit fasting on Sunday or Saturday 
(except Holy Saturday); and the injunction of the 
Apostolic Constitutions (v. 20; ep. ii. 59, vii. 23) is to 
‘‘ hold your solemn assemblies and rejoice every Sab- 
bath day (excepting one), and every Lord’s day.’ In 
the primitive pte the social conditions were such as 
hardly to admit of the question being raised, in Gentile 
circles at any rate, as to the manner in which either 
the Lord’s day or the Sabbath ought further to be kept 
after the duty of congregational worship (usually aly 
in the morning or late in the evening) had been dis- 
charged ; but the whole matter was placed on an entirely 
new footing when the civil power, by the constitution of 
Constantine mentioned below, began to legislate as to 
the Sunday rest. The fourth commandment, holding 
as it does a conspicuous place in the decalogue, the 
precepts of which could not for the most part be re- 
garded as of merely transitory obligation, had never 
of course escaped the attention of the fathers of the 
church ; but, remembering the liberty giyen in the 
Pauline writings ‘‘in respect of a feast day or a new 
moon or a Sabbath’’ (Col. ii. 16; ef. Rom. xiv. 5, 
Gal. iv. 10, 11), they usually explained the ‘‘ Sabbath 
day’’ of the commandment as meaning the new era 
that had been introduced by the advent of Christ, and 
interpreted the rest enjoined as meaning cessation from 
sin.® But, when a series of imperial decrees had en- 
joined with increasing stringency an abstinence from 
abor on Sunday, it was inevitable that the Christian 
conscience should be roused on the subject of the Sab- 
bath rest also, and in many minds the tendeney would 
be such as finds expression in the Apostolic Constitu- 
tions (vill. 33): Pet the slaves work five days; but 
on the Sabbath day and the Lord’s day let them have 
leisuré to go to church for instruction in piety.’’ There 
is evidence of the same tendency in the opposite canon 
(29) of the council of Laodicea (363), which forbids 
Christians from Judaizing and resting on the Sabbath 
day, and actually enjoins them to work on that day, 
preferring the Lord’s day and so far as possible restin 
as Christians. About this time accordingly we fin 
traces of a disposition in Christian thinkers to try to 
distinguish between a temporary and a permanent ele- 
ment in the Sabbath day precept; thus Chrysostom 
(10th homily on Genesis) discerns the fundamental 
principle of that precept to be that we should dedicate 
one whole day in the circle of the week and set it 
apart for exercise in spiritual things. The view that 
the Christian Lord’s day or Sunday is but the Christian 
Sabbath deliberately transferred from the seventh to 


the queen and chief of | (Resp, ad Jud., ¢. 4) and Clement of Alexandria. 


the first day of the week does not indeed find r- 
ical expression till a much later period, Aleuin be ng 
apparently the first to allege of the Jewish Sabbat 

that ‘‘ejus observationem mos Christianus ad diem 
dominicam competentius transtulit’’ (compare Deca- 
LOGUE, vol. vii. p. 17). But the subjoined sketch will 
incidentally show how soon and to how large an extent 


5 See Ignat., Ad Magn., ut supra, and Ep. of Barnabas (e 
“ Your ery Sabbaths are not acceptable unto me, but t 
which I have made when, giving rest to all thing 
make a beginning of the eight day.” So practi ' 


Augustine also (De Sp. et Lit., 14), the observance of he 
is to be taken in a spiritual sense. 


| 
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this idea has influenced the course of civil legislation |Sunday. Thechurch itself by provincial constitutions and 


on the subject. 
Law relating to Sunday. 


other means declared the sanctity of the day, and was 
| strong enough to visit with its own censures those who 
| failed to observe Sunday. With the Reformation, however, 


The earliest recognition of the observance of Sunday as | it became necessary to enforce the observance of Sunday 
a legal duty is a constitution of Constantine in 321 A.D., by the state in face of the question mooted at the time as 
enacting that all courts of justice, inhabitants of towns, and to the divine or merely human institution of the day as a 
workshops were to be at rest on Sunday (renerabili die Solis), holy day. Sunday observance was directed by injunetions 
with an exception in favor of those engaged in agricultural of both Edward VI. and Elizabeth, as well as by Acts of 
labor. This was the first of a long series of imperial con-| Parliament in their reigns. 5 and 6 Edw. VI. ¢. 1 (the 


stitutions, most of which are incorporated in the Code of 
Justinian, bk. iii. tit. 12 (De Feriis), 


second Act of Uniformity) enacted that all inhabitants of 


The constitutions | the realm were to endeavor themselves to resort to their 


comprised in this title of the code begin with that of Con- | parish church or chapel accustomed, or upon reasonable let 
stantine, and further provide that emancipation and manu- | thereof to some usual place where common prayer is used 
mission were the only legal proceedings permissible on the | every Sunday, upon pain of punishment by the censures of 


Lord’s day (die dominico), though contracts and compromises | the ¢hureh. 


This is still law except as to Dissenters (see 


might be made between the parties where no intervention | 9 and 10 Vict. e. 59). The same principle was re-enacted in 
of the court was necessary. Pleasure was forbidden as well | the Act of Uniformity of Elizabeth (1 Eliz. c. 2), with the 
as business. No spectacle was to be exhibited in a theatre | addition of a temporal punishment, viz., a fine of twelve 


or circus. 
celebration was to be postponed. The seven days before and 
after Easter were to be kept as Sundays. In Cod. i. 4, 9, 


} 


appears the humane regulation that prisoners were to be | 


brought up for examination and interrogation on Sunday. 


On the other hand, Cod. iii. 12, 10, distinctly directs the | 


torture of robbers and pirates, even on Easter Sunday, the 
divine pardon (says the law) being hoped for where the 
safety of society was thus assured. After the time of Jus- 
tinian the observance of Sunday appears to have become 
stricter. In the West Charlemagne forbade labor of any 
kind. A century later in the Eastern empire No. liv. of the 
Leonine constitutions abolished the exemption of agri- 
cultural labor contained in the constitution of Constantine. 
It is worthy of notice that this exemption was specially 
preserved in England by a constitution of Archbishop Meo- 
pham. The canon law followed the lines of Roman law. 
The decrees of ecclesiastical councils on the subject have 
been very numerous. Much of the law is contained in the 
Decretals of Gregory, bk. ii. tit. 9 (De Feriis), ¢. 1 of which 
(translated) runs thus: “We decree that all Sundays be 
observed from vespers to vespers (a vespera ad vesperam), and 
that all unlawful work be abstained from, so that in them 


condemned to death or punishment, or any oaths be admin- 
istered, except for peace or other necessary reason.” Works 
of necessity (especially in the case of perishable materials 
or where time was important, as in fishing) were allowed, on 
condition that a due proportion of the gain made by work 
so done was given to the church and the poor. The consent 
of parties was insufficient to give jurisdiction to a court of 
law to proceed on Sunday, though it was sufficient in the 
case of a day sanctified by the ecclesiastical authority for 
a temporary purpose, e.g., a thanksgiving for vintage or 
harvest. 

In England legislation on the subject began early and 
continues down to the most modern times. As early as the 
7th century the laws of Ina, king of the West Saxons, pro- 
vided that, if a“ theowman” worked on Sunday by his 
lord’s command, he was to be free and the lord to be fined 
30s. [$7.29]; if a freeman worked without his lord’s com- 
mand, the penalty was forfeiture of freedom or a fine of 60s. 
[$14.58], and twice as much in the case of a priest. The 
laws of A&thelstan forbade marketing, of Athelred folk- 
moots and hunting, on the Sunday. In almost all the pre- 
Conquest compilations there are admonitions to keep the 
day holy. The first allusion to Sunday in statute law 
proper is the Act of 28 Edw. III. e. 14 (now repealed), for- 
bidding the sale of wool at the staple on Sunday. The 
mass of legislation from that date downwards may be di- 
vided, if not with strict accuracy, at least for purposes of 
convenience, into five classes,—ecclesiastical, constitutional, 
judicial, social, and commercial. The following sketch of 
the legislation can scarcely presume to be exhaustive, but 
it will probably be found not to omit any statute of impor- 
tance. It should be noticed that the terms * Sunday ” and 
“ Lord’s day” are used in statutes. The term “ Sabbath ” 
occurs only in ordinances of the Long Parliament. ‘“ Sab- 
bath-breaking ” is sometimes used as a popular expression 
for a violation of the Acts for Sunday observance, but it is 
objected to by Blackstone as being legally incorrect. Good 
Friday and Christmas Day are as a rule in the same legal 
position as Sunday. In English law Sunday is reckoned 
from midnight to midnight, not as in canon law a vespera 


If the emperor’s birthday fell on a Sunday, its pence for each offence. This section of the Act is, however, 


no longer law, and it appears that the only penalty now in- 
curred by non-attendance at church is the shadowy one of 
ecclesiastical censure. 5 and 6 Edw. VI. ¢. 3 directed the 
keeping of all Sundays as holy days, with an exception in 
favor of husbandmen, laborers, fishermen, and other persons 
in harvest or other time of necessity. At the end of the 
reign of Elizabeth canon 13 of the canons of 1603 (which 
are certainly binding upon the clergy, and probably upon 
the laity as far as they are not contrary to the law, statutes, 
and customs of the realm, or the royal prerogative) provided 
that “all manner of persons within the Church of England 
shall celebrate and keep the Lord’s day, commonly called 
Sunday, according to God’s holy will and pleasure and the 
orders of the Church of England prescribed in that behalf, 
that is, in hearing the word of God read and taught, in pri- 
vate and public prayers, in acknowledging their offences to 
God and amendment of the same, in reconciling themselves 
charitably to their neighbors where displeasure hath been, 
in oftentimes receiving the communion of the body and 
blood of Christ, in visiting the poor and sick, using all. 
godly and sober conversation.’ The Long Parliament, as 


; | might be expected, occupied itself with the Sunday ques- 
trading or legal proceedings be not carried on, or any one | 


tion. An ordinance of 1644, ¢. 51, directed the Lord’s day 
to be celebrated as holy, as being the Christian Sabbath. 
Ordinances of 1650, c. 9, and 1656, c. 15, contained various 
minute descriptions of crimes against the sanctity of the 
Lord’s day, including travelling and “ vainly and profanely 
walking.” The Act of Uniformity of Charles II. (13 and 
14 Car. IT. c. 4) enforced the reading on every Lord’s day of 
the morning and evening prayer according to the form in 
the book of Common Prayer,—a duty which had been pre- 
viously enjoined by canon 14. By the first of the Church 
Building Acts (58 Geo. III. ¢. 45, s. 65) the bishop may di- 
rect a third service, morning or evening, where necessary, 
in any church built under the Act. By 1 and 2 Vict. c. 106, 
s. 80, he may order the performance of two full services, 
each if he so direct to include a sermon. The Burial Laws 
Amendment Act, 1880, forbids any burial under the Act 
taking place on Sunday. 

Constitutional.—Parliament has occasionally sat on Sunday 
in cases of great emergency, as on the demise of the crown. 
In one or two cases in recent years divisions in the House 
of Commons have taken place early on Sunday morning. 
The Ballot Act, 1872, enacts that in reckoning time for elec- 
tion proceedings Sundays are to be excluded. A similar 
provision is contained in the Municipal Corporations Act, . 
1882, as to proceedings under that Act. 

Judicial.—As a general rule Sunday for the purpose of 
judicial proceedings is a dies non. Legal process cannot be 


ad vesperam. The Acts mentioned below are still law unless 
re of any of them is specially mentioned. 
ieal.—Before the Reformation there appears to 
be little or no statutory recognition of Sunday, except as a’ 
day on which trade was interdicted or national sports di- 
rected to be held. Thus the repealed Acts 12 Ric. II. ¢. 6 
and 11 Hen. IV. ec. 4 enjoined the practice of archery on 
: VoL. XXII.—1140 
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served or executed on Sunday, except in cases of treason, 
felony, or breach of the peace (29 Car. II. ¢. 7, s. 6). Pro- 
ceedings which do not need the intervention of the court 
are good, e.g., service of a citation or notice to quit or claim 
to vote. By 11 and 12 Vict. ¢. 42, s. 4, a justice may issue a 
warrant of apprehension or a search warrant on Sunday. 
The Rules of the Supreme Court, 1883, provide that the of- - 
fices of the Supreme Court shall be closed on Sundays, that 
Sunday is not to be reckoned in the computation of any 
limited time less than six days allowed for doing any act or 
taking any proceeding, and that, where the time for doing 
any act or taking any proceeding expires on Sunday, such 
act or proceeding is good if done or taken on the next day. 
By the County Court Rules, 1886, the only county court 
process which can be exeented on Sunday is a warrant of 
arrest in an Admiralty action. ‘ 
Social.—Under this head may be grouped the enactments 
having for their object the regulation of Sunday travelling 
and amusements. The earliest example of non-ecclesiasti- 
cal interference with recreation appears to be the Book of 
Sports issued by James I. in 1618. Royal authority was 
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given to all but.recusants to exercise themselyes after eve- | or work of their ordinary callings upon the Lord’s day or 
ning service in dancing, archery, leaping, vaulting, May- | any part thereof (works of necessity and charity only ex- 
games, Whitsun-ales, morris-dances, and setting up of May- | cepted); and every person being of the age of fourteen 
poles; but bear and bull baiting, interludes, and bowling | years or upwards offending in the premises shall for every 
by the meaner sort were prohibited. In 1625 the first Act such offence forfeit the sum of 5s. [$1.21]; and no pesson 
of the reign of Charles I. (1 Car. I. c. 1), following the lines or persons whatsoever shall publicly ery, show forth, or 
of the Book of Sports, inhibited meetings, assemblies, or expose to sale any wares, merchandises, fruit, herbs, goods, 
concourse of people out of their own parishes on the Lord’s or chattels whatsoever upon the Lord’s day or any part 
day for any sports and pastimes whatsoever, and any bear- thereof upon pain that every person so offending shall for- 
baiting, bull-baiting, interludes, common plays, or other feit the same goods so cried, or showed forth, or exposed 
unlawful exercises and pastimes used by any person or per- | to sale (s. 1), No drover, horse-courser, wagoner, butcher, 
sons within their own parishes, under a penalty of 3s. 4d. | higgler, their or any of their servants, shall travel or come 
for every offence. The Act, it will be noticed, impliedly | into his or their lodging upon the Lord’s day or any part 
allows sports other than the excepted ones as long as only | thereof, upon pain that each and every suclr offender shall 
parishioners take part in them. An Act which has had | forfeit 20s. [$4.86] for every such offence; and no person 
more important consequences in recent years is 21 Geo, III. | or persons shall use, employ, or travel upon the Lord’s day 
ce. 49 (drawn by Dr. Porteus, bishop of London). It enacts | with any boat, wherry, lighter, or barge, except it be upon 
that any place opened or used for public entertainment and | extraordinary occasion to be allowed by some justice of 
amusement or for public debate upon any part of the Lord’s | the peace, etc., upon pain that every person so offending 
day called Sunday, to which persons are admitted by pay- | shall forfeit and lose the sum of 5s. [$1.21] for every such 
ment of money or by tickets sold for money, is to be | offence. In default of distress or non-payment of forfeit- 
deemed a disorderly house. The keeper is to forfeit £200| ure or penalty the offender may be set publicly in the 
[$972] for every day on which it is opened or used as afore- | stocks for two hours (s. 2). Nothing in the Act is to ex- 
said on the Lord’s day, the manager or master of the cere- | tend to the prohibiting of dressing of meat in families, or 
monies £100 [$486], and every doorkeeper or servant £50 | dressing or selling of meat in inns, cooks’ shops, or victual- 
[$243]. The advertising or publishing any advertisement ling houses for such as cannot be otherwise provided, nor 
of such an entertainment is made subject to a penalty of | to the crying or selling of milk before nine in the morning 
£50 [$243]. It has been held that a meeting the object of | or after four in the afternoon (s.3). Prosecutions must be 
which was not pecuniary gain (though there was a charge for | within ten days after the offence (s.4). The hundred is 
admission), but an honest'intention to introduce religious | not responsible for robbery of persons travelling upon the 
worship, though not according to any established or usual | Lord’s day (s.5). Service of process on the Lord’s day is 
form, was not within the Act. On this principle forms of | void; see above (s.6). This Act has frequently received 
worship most directly opposed to the prevailing feeling of | judicial construction. The use of the word “ordinary ” 
the country, such as Mormonism or Mohammedanism, are | in section 1 has led to the establishment by a series of de- 
protected. In 1875 actions were brought in the Courts of | cisions of the principle that work done out of the course of 
Queen’s Bench and Exchequer against the Brighton Aqua- | the ordinary calling of the person doing it is not within 
rium Company, and penalties recovered under the Act. | the Act. Thus the sale of a horse on Sunday by a horse- 
The penalties were remitted by the crown; but, as doubts | dealer would not be enforcible by him and he would be 
were felt as to the power of the crown to remit in such a) liable tothe penalty, but these results would not follow in 
case, 38 and 39 Vict. c. 80 was passed to remove such doubts | the case of a sale by a person not a horse-dealer. Certain 
and to enable the sovereign to remit in whole or in part) acts were held to fall within the exception as to works of 
penalties recovered for offences against the Act of Geo. III. | necessity and charity, e.g., baking provisions for customers, 
The rules made by justices and the by-laws made by local | running stage-coaches, hiring farm-laborers. The legisla- 
authorities for the government of theatres and places of | ture also intervened to obviate some of the inconveniences 
public entertainment usually provide for closing on Sunday. | caused by the Act. By 10 and 11 Will. IIT. ¢, 24 mackerel 
The Sunday opening of museums and art galleries is gov- | was allowed to be sold before and after service. By 11 and 
erned by local regulations; there is no general law on the | 12 Will. Ill. c, 21 forty watermen were allowed to ply on 
subject, though attempts have been made in that direction. | the Thames on Sunday. By 9 Anne ¢. 23 licensed coachmen _ 
The House of Lords recently passed a resolution in favor or chairmen might be hired on Sunday. By 34 Geo. III. 
of the principle. A public billiard table must not be used bakers were allowed to bake and sell bread at certain hours. 
on Sunday (8 and 9 Vict. c. 109). The Game Act (1 and 2) These Acts are all repealed. Still law are 2 Geo. III. ¢. 15 
Will. LV. ¢. 32, s.3) makes it punishable with a fine of £5 | s. 7, allowing fish carriages to travel on Sunday in London 
[$24.30] to kill game or use a dog or net for sporting pur- and Westminster; 7 and 8 Geo. IV. c. 75, repealing section 
poses on Sunday. Provisions for the regulation of street 2 of the Act of Charles II. as far as regards Thames boat- 
traffic on Sundays during divine service in the metropolis men; and 6 and 7 Will. IV. ¢. 37, permitting bakers out of 
and provincial towns may be made by the local authorities London to carry on their trade upto 1.30 P.M. The penalty 
under the powers of the Metropolis Management Acts, the of the stocks denounced by sect. 2 is practically obsolete 
Town Police Clauses Act, and the Public Health Act. (see Srocks). The prosecution of offences under the Act 
Hackney carriages may ply for hire in London (1 and 2. of Charles II. is now subject to 34 and 35 Vict. ¢. 87 (an Act 
Will. IV. c. 22). Where a railway company runs trains on | which was passed for a year, but has since been annually 
Sunday one cheap train each way is to be provided (7 and 8 | continued by the Expiring Laws Continuance Act of each 
Vict. ¢. 85,s.10). Most of the railway companies’ own Acts | session), by which no prosecution or proceeding for penalties 
also provide for the running of Sunday trains. é/ under that Act can be instituted except with the consent 
Commercial.—At common law a contract made on Sunday | in writing of the chief officer of a police district or the con- 
is not void, nor is Sunday trading or labor unlawful. At) sent of two justices or a stipendiary magistrate. This is 
‘an early period, however, the legislature began to impose | surely a more reasonable means of providing against any 
restrictions, at first by making Sunday trade impossible by | hardship caused by the Act than the ex post facto power of 
closing the places of ordinary business, later by declaring remission of penalties incurred under 21 Geo. III. e. 49. 
certain kinds of trade and labor illegal, still later by attempt- | Besides the general Act of Charles II., there are various 
ing to prohibit ali trade and labor. 28 Edw. III. ec. 14 (re- Acts dealing with ‘special trades; of these the Licensing 
ferred to above) closed the wool market on Sunday. 27 Acts and the Factory and Workshop Act are the most im- 
Hen. VI. c. 5 (the earliest Sunday Act still in force) pro- portant. By the Licensing Act, 1874, premises licensed for 
hibited fairs and markets on Sunday (necessary victual | the sale of intoxicating liquors by retail are to be open on 


only excepted), unless on the four Sundays in haryest,—an Sunday only at certain hours, varying according as the 
exemption since repealed by 13 and 14 Vict. ¢. 23. 4 Edw. | premises are situate in the metropolitan district, a town or 
. IV. ¢. 7 (now repealed) restrained the shoemakers of London | populous place, or elsewhere. An exception is made in 
from carrying on their business on Sunday. 3 Car. I. ¢. 1) favor of a person lodging in the house or a bona fide travel- 
inflicted a penalty of 20s. [$4.86] on any carrier or drover | ler, who may be served with refreshment during prohibited 
travelling on the Lord’s day, and a penalty of 6s. 8d. [$1.62] | hours, unless in a house with a six-day license. 7 ye 
on any butcher killing or selling on that day. Both this | have often been made, but hitherto without success, to in- 
and the previous Act of 1625 were originally passed only | duce the legislature to adopt the principle of complete Sun- 
for a limited period, but by subsequent legislation they | day closing in England as a whole, or in particular counties. 
have become perpetual. Next in order is the most compre- | In the session of 1886 a Bill for Sunday closing in Durham 
hensive Act on the subject, 29 Car. II. ¢. 7, “An Act for the was passed by the Commons, but rejected by the Lords. 
better observance of the Lord’s day, commonly called Sun- The advocates of Sunday closing in Ireland aa Wa 
day.” After an exhortation to the observation of the Lord’s | been more successful. The Sale of Liquors on Sunc 
day by exercises in the — of oti and ae peaate + 
publicly and privately, the Act provides as follows: No| 1 od ae 
tradesman, artificer, workman, laborer, or other person | have aio Eat pagel te pow repeat ae 
whatsoever shall do or exercise any worldly labor, business, | usual working days. 
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land) Act, 1878, prohibits the opening of licensed premises 
on Sunday, except in Dublin, Cork, Limerick, Waterford, 
and Belfast. In these towns such premises may be opened 
from 2 P.M. to 7 P.M. 
lodgers and travellers, of packet-boats and railway stations, 
The Sunday Closing (Wales) Act, 1881, contains no excep- 
tions of towns, like the Irish Act, and the only exemption 
is the sale of intoxicating liquors at railway stations. The 
Factory and Workshop Act, 1878, forbids the employment 
of a child, young person, or woman on Sunday in a factory 
or workshop. But a young person or woman of the Jewish 
religion may be employed on Sunday by a Jewish manu- 
facturer, provided that the factory or workshop be not open 
for traflic on Sunday. There are a few other legislative 
provisions of less importance which may be noticed. Fish- 
ing for salmon on Sunday by any means other than a rod 
and line is an offence under the Salmon Fishery Act, 1861. 
By the same Act a free passage for the salmon through all 
cribs, etc., used for fishery is to be left during the whole 
of Sunday. Carrying on the business of a pawnbroker on 
Sunday is an offence within the Pawnbrokers Act, 1872. 
Distilling and rectifying spirits on Sunday is forbidden 
by the Spirits Act, 1880. The effect of Sunday upon 
bills of exchange is declared by the Bills of Ex- 
change Act, 1882. A bill is not invalid by reason 
only of its bearing date on a Sunday (s. 13). Where 
the last day of grace falls on a Sunday, the Dill 
is payable on the preceding business day (s. 14). 
Sunday is a “non-business day” for the purposes 
of the Act (s. 92). This review of Sunday legisla- 
tion pretty clearly shows that its tendency at present 
is opposed to extending facilities to trade on Sun- 
day, but that as to recreation the tendency is rather 
in the other direction. 

Scotland.—The two earliest Acts dealing with Sun- 
day are somewhat out of harmony with the general 
legislation on the subject. 1457, ¢. 6, ordered the 
practice of archery on Sunday; 1526, c. 3, allowed 
markets for the sale of flesh to be held on Sunday 
at Edinburgh. Then came a long series of Acts 
forbidding the profanation of the day, especially by 
salmon fishing, holding fairs and markets, and work- 
ing in mills and salt-pans. 1579, c. 70, and 1661, c. 
15, prohibited all work and trading on the Sab- 
bath. The later legislation introduced an excep- 
tion in favor of duties of necessity and mercy, in 
accordance with ch. 21 of the Confession of Faith. 
In more modern times the exigencies of travelling 


have led to a still further extension of the exception. | 


The Sabbath Observance’ Acts were frequently confirmed, 
the last time in 1696. These Acts were held by the High 
Court of Justiciary in 1870 to be still. subsisting as far 
as they declare the keeping open shop on Sunday to be 
an offence by the law of Scotland (Bute’s Case, 1 Couper’s 
Reports, 495). The forms of certificate in the schedule to 
the Public Houses Acts Amendment Act, 1862 (superseding 
those in the Forbes Mackenzie Act of 1853), provide for the 
closing on Sunday of public-houses and of premises licensed 


for the sale of excisable liquors, and of inns and hotels, | 


except for the accommodation of lodgers and travellers. 
Scots law is stricter than English in the matter of Sunday 
fishing. By 55 Geo. Lil. c. 94 the setting or hauling of a 
herring-net on Sunday renders the net liable to forfeiture. 
By the Salmon Fisheries (Scotland) Act, 1862, fishing for 
salmon on Sunday, even with a rod and line, is an offence. 
As to contracts and legal process, the law is in general ac- 
cordance with that of England. Contracts are not void, 
apart from statute, simply because they are made on Sun- 
day. Diligence cannot be executed, but a warrant of im- 
prisonment or meditatio fuge is exercisable. It should be 
noticed that, contrary to the English custom, the term 
“Sabbath” was generally used in the legislation of the 
Scottish parliament. 

United States—Some of the early colonial ordinances en- 
forced the obligation of attendance at church, as in England. 
In most States there is legislation on the subject of Sunday, 
following, as a general rule, the lines of the English Act 
of Charles II. In Massachusetts travelling, except from 
necessity or charity, is punishable with a fine of ten dollars. 
Provision is sometimes made, as in the Massachusetts laws, 
for the benefit of persons observing Saturday as the Sab- 
bath, on condition that they disturb no other person. The 
number of Sunday trains is often limited by State legisla- 


tion, In some of the New England States Sunday is from 


vs 1 See, in addition to the authorities cited, Lyndewode, Provin- 
cial Constitutions, bk. ii. ehiap. iii.; Ayliffe, Parergon, p. 470 ; Gibson, 
a ee iahan Ba int Di: Sonera of hte 

's " (by op Barry) in the Dicti ri 
” q ta Pane Sunday mpton Lectures, 1860) ; 
Robert Cox's works on the Sabbath. ; 
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Exemptions are also made in favor of | 
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| Sunset to sunset. In most States, however, it is reckoned, 
}as in England, from midnight to midnight. By the con- 
stitution of the United States, art. I. s. 7, Sundays are to be 
excluded from the ten days allowed the president to return 
a Bill. A similar provision is often contained m State 
constitutions as to the return of a Bill by the governor. 
The United States legislation on the subject of Sunday is 
not important. It directs that naval and military studies 
are not to be pursued, and that the day is not to be reck- 
oned in bankruptey proceedings. (J. WT.) 
SUNDERLAND, a municipal and parliamentary 
borough, market town, aud large seaport of Durham, 
| England, is situated at the mouth of the river Wear 
| and on the North-Eastern Railway, 12 miles southeast 
of Newcastle-on-Tyne and 77 north-northwest of York. 
The municipal borough includes, besides the township 
of Sunderland proper on the south bank of the river, 
the adjoining township of Bishopwearmouth, which 
embraces about three-fifths of the total inhabitants, 
and the township of Monkwearmouth, on the north 
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bank of the river. Sunderland proper consists chiefly 
of the High Street and other streets near the docks. 
It is connected with Monkwearmouth by a cast-iron 
bridge, designed by Rowland Burdon, and consisting 
of one arch with a span of 236 feet and a height above 
low water of 100 feet. It was opened in 1796 and 
widened in 1858. The only ecclesiastical building of 
antiquarian interest is St. Peter’s church, Monkwear- 
mouth, which still retains the tower with other por- 
tions of the ancient Saxon building attached to the 
monastery founded by Benedict Biscop in 674. The 
modern public buildings embrace the custom-house 
(1837), the Sunderland and North Durham Liberal 
club in the Tonie style (1839), the corporation offices, 
the workmen’s hall, the new general market, the Vic- 


toria hall (1871), the assembly hall, and two theatres. 
The charitable and benevolent institutions are numer- 
ous, including Gibson’s almshouses (1725) for twelve 
poor persons, Bowe almshouses (1725), Trinity Church 
almshouses (1719, rebuilt in 1876) for eight aged 
poor, the marine almshouses (1820), the eye infirmary 
1836), the sailors’ home (1856), the orphan asylum 
(1853), the infirmary and dispensary (erected in 1868 | 
and extended in 1882), and the blind institute, for 
which a new building has recently been erected. For 
the literary society and subseription library, originally 
founded in 1793, a new building was erected in 1877. 
The people’s park at Bishopwearmouth, 17 acres in 
extent, contains a bronze statue of Sir Henry Have- 
lock, who was born at Ford Hall in the neighborhood. 
The park was lately increased by an addition of 10 
acres, called the Extension Park, in which there is a 
statue of Alderman Candlish, and a free library, 
museum, art gallery, and winter garden. Roker, on 
the north side of Sunderland, is a favorite bathing- 
lace. The population of the municipal borough 
area, 3306 acres) in 1871 was 98,242, and in 1881 it 
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was 116,542 (males 57,131, females 59,411). The popu- | 
lation of the parliamentary borough (area, 5130 acres) 
in the same years was 104,409 and 124,841 respectively. | 


Much of the prosperity of Sunderland is due to the coal | 
and limestone in the neighborhood of the river Wear, of | 
which it is the port. Its export of coal began in the reign | 
of Henry VII., the trade being principally with London 
aud the western coasts of England, although large quanti- 
ties were also shipped to Holland, France, and other parts of 
the Continent. The coal trade is still of great importance, 
and the Monkwearmouth colliery is one of the deepest coal- | 
pits in the world,—381 fathoms. Sunderland vies with the 
Clyde for its iron shipbuilding. The number of iron ships 
built in 1885 was 31 with a tonnage of 30,520 for home and | 
2with a tonnage of 1255 for foreigners; of steel ships, 9 
with a tonnage of 8099 for home and 3 with a tonnage of 
3635 for foreigners. Along both banks of the Wear numerous 
extensive works of various kinds are situated, including 
anchor and chain cable works, glass and bottle works, 
roperies, forges, iron-works, chemical works, paper-mills, 
breweries, and lime-kilns. The modern prosperity of the 
town has been largely promoted by the enterprise of George 
Hudson, the “ railway king.” The conservation of the port | 
is vested in the Wear commissioners, to whose care, the 
South Dock was transferred by the Wear Navigation and 
Sunderland Dock Act of 1859. Under their auspices great 
extensions and improvements have been made, and there 
are now three large deep-water docks, embracing a total 
area of 43 acres, viz., Hudson dock north (18), Hudson dock 
south (14), and Hendon dock (11). Monkwearmouth dock, 
6 acres in extent and the property of the railway company, 
is chiefly used for the export of coal. New piers over half 
a mile in length are now (1887) being erected. The aver- 
age annual value of the imports of foreign and colonial 
merchandise for the five years ending 1886 was a little over 
£700,000 [$3,402,000], and of the exports of produce of the 
United Kingdom a little over £600,000 [$2,916,000]. The 
coasting trade, in regard to which specific details are want- 
ing, is, however, more important. The total number of 
British and foreign vessels, sailing and steam, that entered 
the port of Sunderland with cargoes or in ballast from for- 
eign countries, British possessions, and coastwise in 1876 
was 9708 of 2,329,576 tons and in 1885 9451 of 2,764,174 
tons. The numbers that cleared in the same years were 
respectively 9430 of 2,357,430 tons and 9419 of 2,824,218 
tons. . 

The early history of the borough is associated with Monk- 
wearmouth, which existed long before the town on the 
other side of the river, and had its origin in a convent 
which was founded by St. Bega in the 7th century and con- 
verted into a monastery for Benedictines by Biseop in 674. 
Bede was born at Wearmouth in 673, and in his seventh 
year was placed under the charge of Biscop. The monas- 
tery was reconstituted as a cell of Durham in 1084. About’ 
the close of the 12th century the inhabitants of Sunderland | 
received from Bishop Pudsey a charter of free customs and 
privileges similar to those of Newcastle-on-Tyne. In 1634 
the town was incorporated under the title of ‘‘ mayor, alder- | 
men, and commonalty,” with the privilege of holding a 
market and annual fairs. In the preamble of the charter 
it is stated to have been a borough from time immemorial 
under the name of New Monkwearmouth, and to have been 
in the enjoyment of various liberties and free customs con- 
ferred by the bishops of Durham. Under a special Act in 
1851 the town council was constituted the urban sanitary 
authority. Extensive drainage works have been carried 
out, as well as important street improvements. Sunderland 
has returned two members to the House of Commons since 
1832. <A large number of Scotch families settled in the 
town in 1640 and gave a considerable impulse to its trade. 
During the Civil War the inhabitants embraced the cause 
of the Parliament, while the neighboring Newcastle held 
out for the king for two years. The Scottish army under 
Leslie, earl of Leven, entered Sunderland on 4th March, 
1644, and the king’s forces followed them; but no engage- 
ment took place beyond desultory firing. 

SUNDERLAND, Roserr Spencer, SECOND 
Earu oF (1640-1702), was the eldest son of Henry, 
the first earl. and Lady Dorothy Sidney, eldest daughter 
of Robert, second earl of Leicester. He was born in 
1640 and succeeded his father (who was killed at New- 
bury) in the title on 20th September, 1643. During 
the years 1671-73 he acted as ambassador at Madrid, 
Paris, and Cologne consecutively, and in 1678 went 
to Paris as ambassador extraordinary.. It was during 
this period of his life that he acquired that supple- 
ness of feeling and love of finesse which may 


be | with signal ability. Although Sunderland was tit 
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traced throughout his subsequent career. From Feb- 
ruary, 1679, to January, 1681, a period when the 
country was rent in twain by real or fancied dangers 
to the Protestant faith he held the post of secretary 
of state for the northern department ; but his conduct 
in office was not marked by discretion. He voted for 
the exclusion of the duke of York from the succes- 
sion to the throne, and the ill-feeling which this 
action created in the mind of Charles II. was aug- 
mented by the overtures which Sunderland made to 
the prince of Orange, whilst differences of opinion on. 
the subject of the Exclusion Bill brought about a 
fierce quarrel between Sunderland and Halifax, the 
head of the ‘‘ trimmers.’’ Early in 1683, having been 
reconciled to the duke of York and having secured a 
warm friend in the duchess of Portsmouth, Sunder- 
land regained his place as secretary for the northern 
department. When James II. succeeded to the 
throne, Sunderland became secretary for the southern 
department, from March, 1685, to 27th October, 
1688, for most of which period he held the additional 
post of president of the council, and was a member 
of the high commission for ecclesiastical causes. He 
afterwards claimed that he had used his influence to 
mitigate the proceedings of this obnoxious body, but 
he went sufficiently far with his royal master to sign 
the warrant for the committal of the bishops and to 
appear as a witness against them. Though Lord 
Sunderland was in sympathy, if not in actual com- 
munion, with Roman Gathalicians he hesitated to 
commit himself entirely to the acts of the fierce de- 
votees who surrounded James II., and through their 
opposition he was dismissed in disgrace and sought 
security in Holland. He had been too much engaged 
in the acts of James II. to find a place among the 
advisers of William and Mary. 

The visit which William paid to Althorp in North- 
amptonshire, the country seat of Sunderland, in 1695 
was the prelude of a reconciliation between the king 
and his ambitious subject and of Sunderland's recall 
into public affairs. From April to December, 1697, 
he discharged the duties of lord chamberlain of the 
household and for the greater part of that time he 
was also lord justice of England ; but he finally re- 
tired from active life in the close of 1697 through dis- 
gust at the check which William received in the 
retention of a standing army. ‘The rest of his life was 
passed in strict seclusion at Althorp, and there he 
died on 28th September, 1702. 

Lord Sunderland possessed a keen intellect and was 
consumed by intense restlessness; but his character 
was wanting in steadfastness, and he yielded too easily 
to opposition. His adroitness in intrigue and his. 
fascinating manners were exceptional even in an age 
when such qualities formed part of every statesman’s 
education ; but the characteristics which insured him 
success in the House of Lords and in the royal closet- 
led to failure in his attempts to understand the feel- 
ings of the mass of his countrymen. Consistency of. 
conduct was not among the objects which he aimed at, 
nor did he shrink from thwarting in secret a policy 
which he supported in public. large share of the 
discredit foe ok to the measures of James LI. must. 
be assigned to the earl of Sunderland. 

SUNDERLAND, Cuarves SPENcER, Tutrp Bart. 
oF (1675-1722), was the second son of the second earl, 
but on the death of his elder brother at Paris, on 5th 
September, 1688, he became the heir to the peerage. 
He was born in 1675, and when twenty years old was. 
sent to the House of Commons by the two constituencies. 
of Hedon in Yorkshire and Tiverton in Devonshire. 
He chose the latter, and represented it until his 
succession to the earldom of Sunderland in 1702. 
Throughout this period of his life his career was 
distinguished ; his first start in the world of pol 
occurred in 1705, when he was sent to Vi 
envoy extraordinary, a mission which he 
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with republican feeling and had rendered himself per- | equally of fishermen as of naturalists, Only two 
sonally obnoxious to Anne, he was foisted by the all-| species are known,—the rough or short sun-fish (0. 
owerful influence of his father-in-law, the duke of | mola), which is found in all seas of the temperate and 
Marlborough, into the ministry as secretary of state | tropical zones ; and the much smaller and scarcer 
for the southern department. This office he held from | smooth or oblong sun-fish (0. truncatus), of which 
3d December, 1706, to 14th June, 1710, when he fell, | only a small number of specimens have been obtained 
as he rose, through his connection with the duke and/| from the Atlantic and Indian Oceans. That this 
duchess of Marlborough. The queen offered him a/ genus belongs to the order Plectognath’ and is allied 
pension of £3000 a year [$14,580], but he proudly | more especially to the globe-fishes (Diodon and Te- 
refused the temptation saying that, if he could not | trodon) has been indicated in the article lowruyoLoay 
serve, he would not plunder, his country. After the | (vol. xii. pp. 701, 733), where also the principal ana- 
accession of George 3 he was lord lieutenant of Ire-| tomical peculiarities have been noticed, and where 
land (1714-15), lord keeper of the privy seal (1715-17), | illustrations of the young have been given (see Figs. 
and secretary of state for the northern department | 64, 65). 
(April, 1717, to March, 1718). At the latter date he! Sun-fishes have the appearance of tailless fish. This 
was raised to the post of prime minister, holding with | is due to the extreme shortening of the tail, which is 
the office of first lord of the treasury the position of lord | supported by only a few short vertebrae and reduced 
resident of the council. Sir Robert Walpole had/ to a broad fringe of the trunk. Directly in front of 
een shelved, and he revenged himself on the new | it rise dorsal and anal fins, high and broad, similar to 
administration by resisting and defeating the Bill| each other in size and triangular in form. The head 
which was designed to limit the numbers of the House | is completely merged in the trunk, the boundary be- 
of Lords,—a victory over Sunderland which led to a| tween them being indicated only by a very small and 
artial reconciliation between him and Townshend and | narrow gill opening and a comparatively small pectoral 
Valpole, his rivals. Lord Sunderland was at the| fin. This fin can be of but little use in locomotion, 
head of affairs during the South Sea mania, and the | and the horizontal and vertical movements of the fish 
bursting of the financial bubble led to his political | as well as the maintenance of its body in a vertical 
ruin. Through Walpole’s influence he was acquitted | position, are evidently executed by the powerful dorsal 
of personal corruption, but he was forced to resign | and anal fins. The small mouth, situated in front of 
his place as first lord of the treasury on Ist April, |the head, is armed with an undivided dental plate 
1721. The passion for intrigue when characterized | above and below, similar to but weaker than the teeth 
the father had descended to the son: he was ever| of the globe-fish (Diodon). 
plotting, and within a few months after Walpole had| Sun-fishes are truly pelagic, propagating their spe- 
saved him from disgrace, if not from a worse fate, he| cies in the open sea, and only aeapavalle approach 
was engaged in scheming against the friend who had | the coast. During the stormy season they live proba- 
saved him. But his plots were interrupted by his | bly at some depth, but in calm bright weather they 
death, which ecient on 19th April, 1722. Lord | rise and rest or play on the surface with their dorsal 
Sunderland’s manners were repelling and his disposi- | fin high above the water. This habit has given rise 
tion was harsh, but he stands high among his com-|to the popular name ‘‘sun-fish,’’ a term also some- 
peers for disinterestedness. The love of books ranked | times applied to the basking-shark (vol. xxi. p. 814), 
among the ruling passions of his life, and he spent| which in like manner enjoys the warmth of a sunny 
his leisure hours cd his weaith in forming the great|day. In some years the rough sun-fish is by no means 
collection at Althorp. scarce on the south coast of England and on the Irish 

SUN-PISH. This name is chiefly and properly ap- | coasts, where it appears principally in the summer 
plied to a marine fish (Orthagoriseus) which by its} months. The usual size is from 3 to 4 feet in length, 
but this species attains to 7 feet and more. One of 
the largest specimens (see the accompanying ne 
was caught near Portland (Dorsetshire) in 1846, an 
is now in the British Museum; its length is 7 feet 6 
inches. The sun-fish has no economic value, and is 
rarely, if ever, eaten. 

Whilst the rough sun-fish has a granulated, rough, 
shagreen-like skin, the second species ( O. truncatus) 
has the surface of the body smooth and polished, with 
its small dermal scutes arranged in a tesselated fashion. 
It is oblong in shape, the body being much longer than 
it is deep. The sides are finely ornamented with 
transverse silvery, black-edged stripes running down- 
3 wards to the lower part of the abdomen. It has not 
been found to exceed 2 feet in length, but is very 
scarce, only a few specimens having been captured on 
the coasts of Europe, at the Cape of Good Hope, and 
off Mauritius. ' 

SUNFLOWER. In the modern vernacular this 
name is most commonly applied to various species of 
Helianthus, especially to TP annuus ; but, as this isa 
tropical American herb, and the word “sunflower ”’ or 
something corresponding to it existed in English liter- 
ature prior to its introduction, or at any rate prior to 
its general diffusion in gardens, it is obvious that some 
other flower than the //elianthus must have been in- 
tended. The marigold (Calendula officinalis) is con- 
sidered by Dr. Prior to have been the plant intended 
by Ovid (Met., iv. 269-70) : 


“ ; : 
’ ola). t .... Illa suum, quamvis radice tenetur, 
sees) penta ataearg Vertitur ad solem ; mutataque servat amorem ”— 


large size, grotesque appearance, and numerous pecu- han oh 
liarities iP ocpaniantion has attracted the attention | and likewise the solscece of the Anglo-Saxon, a word 


- 
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equivalent to solsequium (sun-following). But this 
movement with the sun is more imaginary than real, 
the better explanation being afforded by the resem- 
blance to ‘‘ the radiant beams of the sun,’’ as Gerard 
expresses it. ‘The central disk of tubular hermaphro- | 
dite flowers, encompassed by the spreading neuter 
florets of the ray, has, indeed, a marked resemblance 
to the sun as conventionally depicted. The florets are 
provided with two or three dry, sharply pointed scales, 
which serve as pappus, and the whole mass of florets 
is encircled by a close involucre of leafy bracts. ‘There 
are numerous varieties of the common sunflower in | 
cultivation, the so-called double form being one in 
which the ordinarily tubular florets in the centre be- 
come spreading and ‘‘ligulate’’ like those at the cir- 
cumference. ‘The seeds, or more strictly speaking the 
fruits, contain much oil, for which the plant is culti- 
vated in southern Russia. The oil is used in the man- 
ufacture of soap. The seeds are also valued for their 
agreeable flavor, and are much used as food for poul- 
try, ete. ‘The so-called ‘‘ Jerusalem artichoke ”’ (He- 
lianthus tuberosus) belongs to the same genus. It is 
believed to be a native of Canada, or perhaps a modi- 
fied form of ZZ. doronicoides. The tubers are rich in 
inulin and sugar, and the plant deserves more atten- 
tion at the hands of cultivators than it has yet re- 
ceived. The word ‘‘Jerusalem’’ is evidently a cor- 
ruption, while ‘‘artichoke’’ appliesto the flavor of the 
tuber, which is not unlike that of the artichoke. 
SUNNITES anp SHIITES. The religion of 
Mohammed is at present ncieabed by 150 


ee Pipa. to.200 million souls, spread over great parts 
tion. of Asia (including the Indian Archipelago), 


Africa, and southern Europe,'—over Asia 

Minor, Armenia, Syria, Palestine, Arabia, Mesopo- 
tamia, the Caucasus, Persia, all upper Asia (including 
Siberia), the steppes of southern Frusi Afghanistan, 
Beluchistan, Tibet, China, Japan, India, Egypt, the 
Soudan as far as the equatorial lakes, the whole north 
coast of Africa and thence deep into the interior, Huro- 
pean Turkey, Bulgaria, Bosnia, and Herzegovina. In| 
most of these regions Moslems live side by side with | 
men of other confessions, even where Islam is the | 
ruling creed ; it is found unmixed.in Central Asia and | 
some parts of Arabia. 
Mohammedans fall into the two great divisions of | 
Sunnites and Shi'ites (Shi‘a), separated by such bit-_ 
ter hatred as belongs to two hostile religions, or such | 
as some Catholic populations feel towards a Protes- | 
tant.? The Sunnites, who accept the orthodox tradi- | 
tion (Sunna) as well as the Koran as a source of theo- 
logico-juristie doctrines, predominate in Arabia, the 
Turkish empire, the north of Africa, Turkestan, Af- 
ghanistan, and the Mohammedan parts of India and 
the east of Asia; the Shf‘ites, whose origin has been 
explained in MOHAMMEDANISM (vol. xvi. pp. 591, 592, 
615), have their main seat in Persia, where their con- 
fession is the state religion, but are also scattered over 
the whole sphere of Islam, especially in India and the 
regions bordering on Persia, except among the nomad 
Tatars, who are allnominally Sunnite. Even in Turkey 
there are many native Shi‘ites, generally men of the 
Eppes classes, and often men in high office. The 
Shi‘ites are less numerous and less important than the 
Sunnites, but on the whole may amount to 20 millions. 


~ 


’ SUNNITEs. 
Orthodox Islam preserves unchanged the form of 
doctrine established in the 10th century by 
Abu ’l-Hasan al-Ash‘ari (see vol. xvi. p. 
615, and also pp. 577 sq., 606, 615). The 
attacks of rationalism, aided by Greek philosophy, 


Sunnites. 


1 Exact statistics are unattainable because we lack details as to 
the great advances which Islam has recently made and is still 
making in Central Africa. 

2 Generally speaking the Sunnites are the more bitter party. | 
The relation is least strained in India, where the Sunnites ap- | 
proach the Shi'ites in reverence for ‘Ali, Hasan, and Hosain, and | 
share the feasts of these saints. \ 
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were repelled and vanquished by the weapons of scho- 
lastic dialectic borrowed from the enemy; on most 


points of dispute discussion was forbidden altogether, 


and faith in what is written in Koran and tradition 
was enjoined without question as to how these things 
were true (bilé kaifa). Freer allegorical views, how- 
ever, were admitted on some specially perplexing 
points, such as the doctrine of the eternity of the Ko- 
ran, the crude anthropomorphisms of the sacred text, 
ete. ; and, since Mo‘tazilite views had never taken deep 
root among the masses, while the caliphs required the 
help of the clergy, and from the time of Motawakkil 
(847 A.D.) became even more closely bound to ortho- 
dox views, the freethinking tendency was thoroughly 
put down, and tothe present day no rationalizing 
movement has failed to be crushed in the bud. Phi- 
losophy still means no more than scholastie dialectic, 
and is the humble servant of orthodoxy, no man ventur- 
ing on devious paths except in secret. In the years 
1872-78 the Afghan Jamal al-Din, a professor in the 
Azhar mosque at Cairo, attempted to read Avicenna 
with his scholars, and to exercise them in things that 
went beyond theology, bringing, for example, a globe 
into the mosque to explain the form of the earth. But 
the other professors rose in arms, forbade him to enter 
the mosque, and in 1879 procured his exile on the pre- 
text that he entertained democratic and revolutionary 
ideas. Thus the later movements of thought in Islam 
never touch on the great questions that exercised 
Mohammedanism in its first centuries, e.g., the being 
and attributes of God, the freedom of the will, sin, 
heaven and hell, ete. Religious earnestness, ceas- 
ing to touch the higher problems of speculative 
thought, has expressed itself in later times exclusively 
in protest against the extravagances of the dervishes, 
of the worship of saints, and so forth, and has thus 
given rise to movements analogous to Puritanism. 
That even in early times the masses were never 
shaken in their attachment to the tradi- 
tional faith, with all its crude and gro- 
tesque conceptions, is due to the zeal of the ulema, or 
clergy, for the protection of Islam from every alien 
influence. Mohammedanism has no priesthood stand- 
ing between God and the congregation, but Koran and 
Sunna are full of minute rules for the details of 
private and civil life, the knowledge of which is 
necessarily in the hands of a class of professed theo- 
logians. These are the ‘wlemd (‘* knowers,”’ singular 
‘ilim), theology being briefly named “the knowledge” 
(‘itm). Their influence is still enormous and hardly 
has a parallel in the history of religions. For it is not 
supported by temporal agencies like the spiritual 
authority of the Christian priesthood in the Middle 
Ages, but is a pure power of knowledge over the 
ignorant masses, who do nothing without oe 
1 
a 


Ulema. 


their spiritual advisers. , When the vigorous Spanis 
sultan Manstr b. Abi ‘Amir proposed to confiscate a. 
religious foundation and the assembled ulema refused 
to approve the act, and were threatened by his vizier, 
one of them replied, ‘‘All the evil you say of us 


applies to yourself; you seek unjust gains and support 


your injustice by threats; you take bribes and practice 
But we are guides on the 


ungodliness in the world. 

th of righteousness, lights in the darkness, and 

ulwarks of Islam; we decide what is just or unjust 
and declare the right; through us the precepts of 
religion are maintained. We know that the sultan 
will soon think better of the matter; but, if he per- 
sists, every act of his government will be null, for 
every treaty of peace and war, every act of sale and 
purchase, is valid only through our testimony.’’ With 
this answer they left the assembly, and the sultan’s 
apology overtook them before they had p the 
palace gate.*. The same consciousness of inde 
authority and strength still survives among the 
Thus the sheikhu ’l-Islim ‘Abbasi (who was ¢ 


3 Von Kremer, Gesch. d, herrschenden Ideen d. 
1868, p. 464. 
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by the professors of the Azhar in 1882) had in the | 


first. period of his presidency a sharp conflict with 
‘Abbas Pasha, viceroy of Egypt, who asked of him 
an unjust legal opinion in matters of inheritance. 
When bribes and threats failed, the sheikh was thrown 
into chains und treated with great severity, but it was 
the pasha who finally yielded, and ‘Abbasi was recalled 
to honors and rich rewards. 

The way in which the ulema are recruited and formed 


into a hierarchy with a vigorous esprit de corps throws | 


an instructive light on the whole subject before us. 
The brilliant days are past when the universities of 
Damascus,! Baghdad, Nish4pur, Cairo, Kairow4n 
(Kairwan), Seville, Cordova, were thronged by thou- 
sands of students of theology, when a professor had 
often hundreds or even, like Bokhari, thousands of 
hearers, and when vast estates in the hands of the 
clergy fed both masters and scholars. 
universities but one survives—the Azhar mosque at 
Cairo—where thousands of students still gather to fol- 


low a course of study which gives an accurate picture | 


of the Mohammedan ideal of theological education." 
The students of theology generally begin their course 
in early youth, but not seldom in riper 


‘otpal years. Almost all come from the lowest | 
students. orders, a few from the middle classes, and 


none from the highest ranks of society,— 


a fact which in itself excludes all elements of freer and | 


more refined education. These sons of poor peasants, 
artisans, or tradesmen are already disposed to narrow 
fanaticism, and generally take up study as a means of 
livelihood rather than from genuine religious interest. 
The scholar appears before the president’s secretary 
with his poor besides tied up in a red handkerchief, 
and after a brief interrogatory is entered on the list 
of one of the four orthodox rites,—Shafi‘ite, Hanafite, 
Malikite, and Hanbalite. If he is lucky he gets a 
sleeping-place within the mosque, a chest to hold his 
things, and a daily ration of bread. The less fortunate 
make shift to live outside as best they can, but are all 
day in the mosque, and are seldom deserted by Moslem 
charity. Having kissed the hands of the sheikh and 
teachers of his school, the pupil awaits the beginning 
of the lectures. For books a few compendiums suffice 
him. Professors and students gather every morning 
for the daily prayer; then the professors take their 
seats at the foot of the pillars of the great court and 
the students crouch on mats at their feet. The be- 
ginner takes first a course in the grammar of classical 
Arabic, for he has hitherto arsed only to read, write, 
and count. The rules of grammar are read out in the 
memorial verses of the Ajrtimfya, and the teacher 
adds an exposition, generally read from a printed com- 
mentary. The student’s chief task is to know the 
rules by heart; this accomplished, he is dismissed at 
the end of the year with a certificate (7jdza), entered 
in his text-book, which permits him to teach it to 
others. The second 
(kalém and tawhtd ), taught in the same mechanical 
way. The dogmas of Islam are not copious, and the 
attributes of God are the chief subject taken up. 
They are demonstrated by scholastic dialectic, and at 
the end of his second year the student, receiving his 
certificate, deems himself a pillar of the faith. The 
study of law (fikh), which rests on Koran and tradi- 
tion, is more ifficult and complex, and begins, but is 
often not completed, in the third year. e student 
had learned he Koran by heart at school and has 
often repeated it since, but only now is the sense of its 
words explained to him. Of the traditions of the 
Prophet he has learned something incidentally in 
other lectures; he is now regularly introduced to their 
vast and artificial system. From these two sources 
are derived all religious and civil laws, for Islam is a 
political as well as a religious institution. The five 
main points of religious law, ‘‘the pillars of Islam,” 


1 Of the 126 madrasa of colleges which once belonged to the 
university of Damascus but five remained in 1880. 


- 


Of the great | 


year is devoted to dogmatic’ 


‘forbidden to add anything of their own. 
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have been enumerated in vol. xvi. p. 577 sq. ; the civil 
law, on the development of which Roman law had 
some influence, is treated under heads similar to those 
of Western jurisprudence. It is here that the differ- 
ences between the four schools (vol. xvi. p. 616 sq.) 
come most into notice: the Hanafite praxis Is the least 
rigorous, then the Shiafi‘ite; the Hanbalites, whose 
system is the strictest, have practically disappeared in 
the Malikites. The Hanafite rite is official in the 
Turkish empire, and is followed in all Government 
offices whenever a decision still depends on the sacred 
law, as well as by all Mohammedans of Turkish race. 
In Egypt and North Africa ShAfi‘ites are more numer- 
ous than Maélikites, while the opposite is the case in 
Arabia. In 1878 the Azhar had 7691 students, —3723 
ShAfitites with 106 sheikhs, 2855 Malikites with 75 
sheikhs, 1090 Hanafites with 49 sheikhs, 23 Hanbalites 
with 1 sheikh. In this as in the previous studies a 
compendium is learned by heart, and explanations are 
given from commentaries and noted down by the 
students word for word. The professors are expressly 
The ree- 
ognized books of jurisprudence, some of which run 
to over twenty folio indices are vastly learned, and 
occasionally show sound sense, but excel mainly in 
useless hair-splitting and feats of scholastic gymnastics, 
for which the Arabian race has a natural gift. 

Besides the three main disciplines the student takes 
up according to his tastes other subjects, such as 
rhetoric (ma‘dnt wabaydn), logic (mantik), prosody 
(‘aréd), and the doctrine of the correct pronunciation 
of the Koran (/ird’a watajwtd). After three or four 
years, fortified with the certificates of his various 
professors, he seeks a place in a law-court or as a 
teacher, preacher, cadi, or mufti of a village or minor 
town, or else one of the innumerable posts of confi- 
dence for which the complicated ceremonial of Moham- 
medanism demands a theologian, and which are gen- 
erally paid out of pious foundations. A place is not 
hard to find, for the powerful corporation of the wlema 
seeks to put its own members into all posts, and, 
though the remuneration is at first small, the young 
‘Alim gradually accumulates the revenues of several 
offices. Gifts, too, fall in, and with his native avarice 
and economy he rises in wealth, position, and reputa- 
tion for piety. The commonalty revere him and kiss his 
hand ; the rich show him at least outward respect ; and 
even the Government treats him as a person to whom 
consideration is due for his influence with the masses. 

This sketch of his education is enough to explain 
the narrow-mindedness of the ‘alim. He deems all 
non-theological science to be vain or hurtful, has no 
notion of progress, and regards true science—.e., the- 
ology—as having reached finality, so that a new super- 
commentary or a newstudents’ manual is the only thing 
that is perhaps still worth writing. How the mental 


faculties are blunted by scholasticism and mere memory . 


work must be seen to be believed ; such an education 
is enough to spoil the best head. All originality is 
crushed out and a blind and ludicrous dependence on 
written tradition—even in things profane—takes its 
place. Acuteness degenerates into hair-splitting and 
clever plays on words after the manner of the rabbins. 
The Azhar students not seldom enter Government 
offices and even hold important administrative posts, 
but they never lose the stamp of their education—the 
narrow unteachable spirit, incapable of progress, 
always lost in external details, and never able to grasp 
principles and get behind forms to the substance of a 
matter. (W. 8.-B.) 
Yet it is but a small fraction of the ulema of the 
Moslem world that enjoy even such an edu- 
cation as the Azhar affords. It draws few 
students from foreign parts,? where the 
2 In 1878 seventeen lecture-rooms of the Azhar had 3707 stu- 
dents, of whom only 64 came from Constantinople and_ the 
northern parts of the Ottoman Empire, 8 from north Arabia, 1 


from the sorenmens of Baghdad, 12 from Kurdistan, and 7 from 
India with its thirty million Sunnites, 
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local schools are of the poorest kind, except in India 


(thanks to the British Government) and perhaps in | 
Bokhara was once a chief seat of | 


Constantinople. + 
learning, but is now so sunk in narrow fanaticism that 
its eighty madrasas with their 5000 students only 
turn out a bigoted and foolish clergy (Vambéry).? 
But for this very reason Bokhara is famed as a lumi- 
nary of pure theology and spreads its influence over 
Turkestan, Siberia, China, Kashmir, Afghanistan, and 
even over India. Minor schools attached to mosques 
are found in other places, but teach still less than the 

great schools already mentioned. 
Except in India, where it is controlled by the Gov- 
ernment, the organization of the priestly 


Caliphate and judicial persons trained in the schools 


and tem- . > 7 
poral sove- 18 Compromise between what theological 
reignty. principles dictate and what the state de- 


; mands. Neither Koran nor Sunna distin- 
guishes between temporal and spiritual powers, and 
no such distinction was known as long as the caliphs 
acted in all things as successors of the prophets and 
heads of the community of the faithful. But, as the 
power of the ‘Abbasids declined (see vol. xvi. p. 607 
sq.) and external authority fell in the provinces into 
the hands of the governors and in the capital into 
those of the amtr al-omard, the distinction became 
more and more palpable, especially when the Buyids 
(Buwaihids), who were disposed to Shi‘ite views, pro- 
claimed themselves sultans, 7.e., possessors of all real 
authority. The theologians ried to uphold the ortho- 
dox theory by declaring the sultanate to be subordi- 
nate to the imamate or sovereignty of the caliphs, and 
dependent on the latter especially in all religious 
matters; but their artificial theories have never modi- 
fied facts. The various dynasties of sultans (Biiyids, 
Ghaznevids, Seljiks, and finally the Mongols) never 

aid heed to the caliphs and at length abolished them ; 

ut the fall of the theocracy only increased the influ- 
ence of the clergy, the expounders and practical ad- 
ministrators of that legislation of Koran and Sunna 
which had become part of the life of the Mohamme- 
dan world. ‘The Mamelukes in Egypt tried to make 
their own government appear more legitimate by 
nominally recognizing a continuation of the spiritual 
dignity of the caliphate in a surviving branch of the 
‘Abbasid line which they protected, and in 923 A.H. 
(1517) the Ottoman Selim, who destroyed the Mame- 
luke power, constrained the ‘Abbésid Mutawakkil ITL., 
who lived in Cairo, to make over to him his nominal 
caliphate. The Ottoman sultans still bear the title of 
““suecessors of the Prophet,”’ and still find it useful 
in foreign relations, since there is or may be some ad- 
vantage in the right of the caliph to nominate the 
chief cadi (kédt) of Egypt and in the fact that the 
spiritual head of Khiva ealls himself only the nakth 
(vicegerent) of the sultan.* In India too the sultan 
owes something perhaps to his spiritual title. But 
among his own subjects he is compelled to defer to 
the ulema and has no considerable influence on the 
composition of that body. He nominates the sheikhu 
1-Islim (senior, ¢.e., president of Islam) or mufti of 
Constantinople (grand mufti), who is his representa- 
tive in the im&mate and issues judgments in points of 
faith and law from which there is no appeal; but the 
nomination must fall on one of the mollahs,4 who 
form the upper stratum of the hierarchy of ulema. 
And, though the various places of religious dignity 
are conferred by the sultan, no one can hold office who 
has not been examined and certified by older ulema, 
so that the corporation is self-propagating, and palace 


1 In Kazan also the standard of learning seems to have been 
raised by Russian and Western scholars. 

2 The madrasais here a college, generally attached to a mosque, 
with lands whose revenues provide the means of instruction and 
in part also food and residence for scholars and teachers. 

* Till the Russians gained preponderating influence the khan 
of Khiva also acknowledged the sultan as his suzerain. 

* Mollah is the Perso-Turkish pronunciation of the Arabic 
mawd, literally “patron,” aterm applied to heads of orders and 
other religious dignitaries of various grades. ; 
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intrigues, though not without influence, can never 
break through its iron bonds. The deposition of 
‘Abd al-Azfz is an example of the tremendous power 
that can be wielded by the ulema at the head of their 
thousands of pupils when they choose to stir up the 
masses; nor would Mahmud LI. in 1826 have ventured 
to enter on his struggle with the Janissaries unless he 
had had the hierarchy with him. 

The student who has passed his examinations at 
Constantinople or Cairo may take up the purely re- 
ligious office of dmdm (president in worship) or khatth 
(preacher) at a mosque. These offices, however, are 
purely ministerial, are not necessarily limited to 
students, and give no place in the hierarchy and no 
particular consideration or social status, On the other 
hand, he may become a judge or cadi. Judicial 
Every place of any importance has at least ay 
one ae who is nominated by the Govern- 
ment,® but has no further dependence on it, and is 
answerable only to a member of the third class of the 
ulema, viz., the mufti or pronouncer of fefwas. A 
fetwa is a decision according to Koran and Sunna, but 
without reasons, on an abstract case of law which is 
brought before the mufti by appeal from the cadi’s 
judgment or by reference from the cadi himself. For 
example, a dispute between master and slave may be 
found by the cadi to turn on the general question, 
‘Has Zaid, the master of ‘Amr,’ the absolute right 
to dispose of his slave's earnings?’’ When this is 
put to the mufti, the answer will be simply ‘‘ Yes,’’ 
and from this decision there is no appeal, so that the 
mufti is supreme judge in his own district. The grand 
mufti of Constantinople is, as we have seen, nominate: 
by the sultan, but his hold on the people makes him 
quite an independent power in the state ; in Cairo he 
is not even nominated by the Government, but each 
school of law chooses its own sheikh, who is also 
mufti, and the Hanafite is head mufti because his 
school is official in the Turkish empire. - 

All this gives the judges great private and political 
influence. But the former is tainted by ia 

: ern 
venality, the plague-spot of the East, changes. 
which, aggravated by the scantiness of ’ 
judicial salaries or in some cases by the judge having 
no salary at all, is almost universal among the admin- 
istrators of justice. Their political influence, again, 
which arises from the fusion of private and political 
law in Koran and Sunna, is highly inconvenient to the 
state, and often becomes intolerable now that relations 
with Western states are multiplied. And even in such 
distant parts as Central Asia the law founded on the 
conditions of the Prophet’s lifetime proves so unsuited 
to modern life that cases are often referred to civil 
authorities rather than to canonical jurists. Thus a 
customary law (‘or/) has there sprung up side by side 
with the official sacred law (shart‘a), much to the dis- 
pleasure of the mollahs. In Turkey, and lately above 
all in Egypt, it has been found necessary greatly to 
limit the sphere and influence of the canonical jurists 
and introduce institutions nearer’ to Western legal 
usage. We do not here speak of the paper constitu- 
tions (khatt-i-shertf) and the like, created to dupe 
Western diplomatists and amuse their authors, but of 
such things as consular and commercial courts, criminal 
codes, and so forth. The present sultan seems also to 
aim at diminishing the power of the ulema by such 
measures as frequent changes of the aheik buries 
though this policy is perhaps less likely to confirm his 
power than to rob it of its last supports, if 

The official hierarchy, strong as it is, divides its 
power with the dervishes. A religion which subdues 
to itself a race with strongly marked individuality is 


5 Called in Constantinople softa, Persian, s6khta, “burned up,” 
scil., with zeal or love to God. .* 
®In Egypt before the time of Sa‘id Pasha (1854-63 ! 
judges were appointed by the chief cadi of Cairo. 
from pea a nas a then they have been nomina 
the Egyptian Governmen + 
7 Zaid and ‘Amr are the Caius and Sempronius of Arabian | 
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always influenced in cultus and dogma by the previous 
views aud tendencies of that race, to which it must in 
some measure accommodate itself. Mohammed him- 
self made a concession to heathen traditions when he 
recognized the Kaaba and the black stone; and the 
worship of saints, which is now spread throughout 
Islam and supported by obviously forged traditions, is 
an example of the same thing. So too are the relig- 
ious orders now found everywhere except in some parts 
of Arabia. Mystical tendencies in Mohammedanism 
arose mainly on Persian soil (see vol. xvi. p. 616) and 
Von Kremer has shown'that these Hastern tendencies 
fell in with a disposition to asceticism and flight from the 
world which had arisen among the Arabs before Islam 
vider Christian influence.’ Intercourse with India 
had given Persian mysticism the form of 
Buddhistic monkery, while the Arabs imi- 
tated the Christian anchorites; thus the 
two movements had an inner kinship and an outer 
form so nearly identical that they naturally coalesced, 
and that even the earliest organizations of orders of 
dervishes, whether in the East or the West, appeared 
to Mohammedan judgment to be of one type. Thus, 
though the name of Sift (see vol. xvi. p. 616) is first 
applied to Abii Hashim, who died in Syria in 150 A. H. 
(767), we find it transferred without question to the 
mystical brotherhood which appears in Khordsdn 
under Abii Sa‘id about 200 A.H. (815/6). Yet these 
two schools of Stifis were never quite similar; on 
Sunnite soil Stifism could not openly impugn orthodox 
views, while in Persia it was saturated with Shi‘ite 
heresy and the pantheism of the extreme devotees of 
‘Alf (see vol. xvi. p. 616). Thus there have always 
been two kinds of Stiffs, and, though the course of 
history and the wandering habits which various orders 
borrowed from Buddhism have tended to bring them 
closer to one another, we still find that of the thirty- 
six chief orders three claim an origin from the caliph 
Abtibekr, whom the Sunnites honor, and the rest from 
“Ali, the idol of the Shi‘ites.2 Mystic absorption in 
the being of God, with an increasing tendency to 
Pantheism and ascetie practices, are the main scope of 
all Stifism, which is not necessarily confined to mem- 
bers of orders; indeed the secret practice of con- 
templation of the love of God and contempt of the 
world is sometimes viewed as specially meritorious. 
And so ultimately the word sft has come to denote 
all who have this religious direction, while those who 
follow the special rules of an order are known as 
dervishes (** beggars,”’ in Arabie fukard, sing. fuktr— 
names originally designating only the mendicant orders). 
In Persia at the present day a Sufi is much the same 
asa freethinker. Several of the chief dervish orders 
arose in the evil times before and after the invasion of 
the Mongols: thus ‘Abd al Kédir al-Jilinf (d. 561 
A.H.; 1165/66) founded the Kadiriya order, Ahmad 
al-Rifa’{ (d. 578 A.w.; 1182/3) the Rifa‘iya, Jaldlu 
‘l-din Riimi (see Rémf) the Mawlawiya, Abu ’]-Hasan 
al-Shadhilf tt 656 A.H. ; 1258) the Shadhilfya, Ahmad 
al-Badawi (d. 675 A.H.; 1276) the Ahmadfya or 
Badawiya, an order still very widely spread in Egypt. 
While civil distress drove men to flee from the world, 
the stupid fanaticism of Turkish rule has helped on 


Sifis and 
dervishes. 


the belief in miracles so often associated with mysti- 


cism and all those deceits that go with the spread of 
enthusiastic notions. Of later orders we may name 
the Nakshbendiya, now the most important in the 
khanates of Turkestan, whose founder died 719 A.H. 
(1319), the Sa‘dfya (736 A.H.; 1335), the Bekta- 
eon (758 A.H.; 1357), the Khalwatiya (800 A.H. ; 
1397). ; 
The modern dervishes have sunk as low as the 
modern ulema. The idea of absorbed contemplation 


1 oe. cit., tha sq. 

2 These claims to early origin are mere fables, like the claim of 
the Oweisi order to spring from Oweis, one of the oldest tradi- 
tionalists, and so forth. 

3 The best account of the dervishes is still that in D’Ohsson, 
Tableau Général del Emp, Ottoman, vol. ii., Paris, 1790, 
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of the divine being, freed from all earthly conceptions, 
and of mortification of the flesh in order to become 
one with God, is grossly caricatured in the insane how- 
lings hu hu (he, he’’) and self-torture with red-hot 
knives, ete., practiced by the ‘‘ howling’’ Rifa’fya and 
in the dizzy whirling of the ‘‘dancing’’ Mawlawfya. 
Very pestilent too is their traditional reputation for 
holiness with the common people, while ecstatic piety 
easily passes into deceit where it is still generally be- 
lieved that a saint (wa/f) can work miracles. The 
wandering dervishes especially, who move con- 
stantly from place to place, are noted for all sorts of 
juggling impostures, > the aid of which, like the 
Yogis of India, they live at the cost of the people.* 
But they are no longer trusted or held in much esteem 
even by the populace, whereas the conventual orders 
are usually regarded as pious and inspired men. 
Sheikh Ahmad, the founder of the Badawiya, is the 
national saint of Egypt, and his tomb at Tanta is a 
great place of pilgrimage. The ulema dislike these 
rivals, but can do little against their influence. 

The bright side in the modern world of Islam is 
found among the lower classes. The ruling classes of 
Turkey are utterly corrupt, and for centuries their one 
art of administration has been to suck the provinces 
dry. Taxes are exorbitant and bad laws check the 
production of wealth, while what remains of the useful 
institutions and public works of old time daily decays. 
To this is added the recklessness born of a more or less 
clear consciousness that things cannot last as they are. 
The effendi of Constantinople has lost faith in his 
religion and the future of his race; as for a sense of 
honor, as we understand it, that does not exist in the 
Fast. In Egypt things have not been quite so bad 
since Mohammed ‘Ali destroyed the Mamelukes and 
founded a state with some pretensions to order and 
solidity ; selfish as he was, he saw that to maintain the 
revenue it was necessary to stimulate production, and 
to this end, amid many mistakes, he took not a few 
useful steps. His successors were less wise and skil- 
ful, yet prosperity increased, and for the first time for 
centuries national feeling began to assert itself. But 
this movement fell into the hands of the ignorant and 
fanatical’ Ora&bi Pasha (1882) and led to the English 
occupation and the entire disorganization of the 
country, so that Cairo is now little better than Con- 
stantinople. 

Yet with all this the poorer classes have not lost 
their vigor, and among them Islam has 
still a deep-rooted strength. ‘The common 
Turk of Roumelia or Asia Minor is still a 
solid sober honest fellow and a brave soldier, always 
ready to make every sacrifice for his religion, In 
Egypt the morality of the people has suffered from 
the great foreign immigration, which has introduced 
many evil elements as well as some good; yet even 
here the great mass of both townsmen and peasants 
are loyal to the old faith and to the traditional sobriety 
and parsimony which the nature of the country itself 
prescribes. These qualities taken with the undoubted 
intelligence of the Arabian population give hope of a 
revival of prosperity on the Nile under more favorable 
political conditions. The people have a persuasion of 
the superiority of their religion, which, while it often 
makes necessary reforms difficult, prevents them from 
losing national individuality and self-reliance, and the 
belief in predestination gives a certain dignity and 
self-possession under calamities, without excluding 
foresight and activity in daily duty. But whether all 
this isenough to secure the political revival of the 
Sunnite commonwealths is doubtful in face of the pre- 
ponderating influence on all the coasts of the Levant of 
Western civilization, which as yet is almost entirely a 
disintegrating force and seems certain to prevent a 


4 These mendicants belong in part to orders like the Bektashiya 
and Rifi’iya, whose other members live in convents (Khangah, 
Takiya); in part they are Kalanderfya (Calanders), é.¢., boum by 
the rule of Kalander, a disciple of Bektash, which enjoins con- 
stant wandering. 
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redintegration of Islam in Turkey, and probably also 
in Egypt. The khanates, again, are sunk in incredible 
moral corruption cloaked by blind fanaticism, while 
most of the RE tribes of Arabia have known little 


about Koran and religion for the last eight centuries. | 


Islam has certainly still a great future in Central 
Africa, but this can hardly lead to veritable reforma- 
tion of its system. 
that the faith is not yet dead even in its old realms. 
We lay no stress on the existence of various sects op- 
posed to the current Sunnite orthodoxy, such as the 


uritanical Wahhabites of Arabia and India, or the | 


RUSES (q.v.), Nogairfya, Isma‘iliva, and MetwaAliya 
of Syria, who are tinged with Shf‘ite views and belong 
only politically to the Sunnite section of Islam. But 
in India there are still living seeds of further devel- 
opment within Islam proper. Under English control 


the ulema are unable to maintain the same spiritual | 


tyranny over men’s minds as elsewhere, and we find 
more mutual toleration between Sunna and Shf‘a, an 
easy accommodation to local tradition,? and even an 
ability to leave the grooves of Al-Ash‘arf{’s scholasti- 


cism and approach the ideas of the old rationalistic | 
Movements in this direction have come | 


Mo ‘tazilites. 
to light quite recently; but their further growth need 
not here be speculated on.? 


Suf‘rres. 


The extreme Shf‘ite view that ‘Alf is to be regarded 
as an incarnation of the Godhead (see vol. xvi. pp. 
586, 615) maintained its predominance only in times 
when and places where the opposition to the sover- 
eignty of the Omayyads and CA bbasids was intense, or 
where pantheistic influences from India were at work. 
From the first there existed also a milder form of 
Shi‘ite faith, which soon was at open war with the 
fanatical IsmA‘flfya and their disciples, the FAatimites 
and Assassins (vol. xvi. p. 616 sq.).* 

‘It was through the moderate Shf‘ites that the 


caliph Ma’mtin thought to reconcile his 
Shitite 


Sonties dynasty with the house of ‘Alf (vol. xvi. p. 
in Persian. 606), and it was this party that became 


dominant in Persia in the 10th Christian 
century under the Biyids. When they conquered 
Baghdad the Buyids abstained from interfering with 
the Sunnite orthodoxy of the populations of the capi- 


tal and Arabian ‘Trak, but the Shi‘ite faith was openly | 


rofessed in their courts at Rai, Shir&4z, and Kirman. 
But in the next century the power of the Shi‘ite 
dynasty crumbled and fell before the Ghaznevids and 
Seljtiks, who as Turks were Sunnites, and repressed 
the opposing views. In the 13th century the Moham- 
medan Kast was overrun by the Mongols, who at first 
were indifferent to all religion, and gave the Persian 
Shi‘ites perfect liberty; later on the great-grandson 
of Jenghis Khan, Mohammed Khodahbende Oeljitu 
(1303-16), himself became a Shf‘ite ; nor was the prog- 
‘ress of the sect checked by the fall of the dynasty and 
the conquests of Timtir (1387), who veiled his religious 
indifference by proclaiming himself an admirer of ‘Alf. 
Thus the mass of the Persian population remained 
Shf‘ites, and the Timtirides accommodated themselves 
to the religious feelings of their subjects. Timtir’s 
son, Shih Rokh, even built and furnished forth the 
tomb of the imam Riz4 in Meshhed (Meshed). The 
troublous times that followed and the intervention in 
Persian affairs of the Sunnite Ak-Koyunlu (see vol. 
XViii. p. 632 sq.) must have been unfavorable to Shi‘ite 
principles ; but they gained a final victory through the 


1 Sefer Nameh, ed. Schefer, Paris, 1881, pp. 30 sq., 233. 

2 See Garcin de Hao A “Sur les particularités de la rel. mus. 
dans I'Inde,” reprinted in L’ Islamisme, 3d ed., Paris, 1874, pp. 290 
8q., 296 sq. The Wahhabites protest against this laxity. 

3 See ee Ameer ‘Ali, Personal Law of Mohammedans, London, 


1880, preface. 

4 When the FAtimite lords of Egypt tried to enter into relations 
with the moderate Shi‘ite Buyids in Baghdad they were met with 
polite reserve, and subsequently public protests against them em- 
anated from the ‘Alide cireles of that city (Wiistenfeld, Geschichte 
der Fatimiden-Chalifen, Gottingen, 1881, pp. 197, 237). 
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Still there are many evidences | 


[su{‘iTEs. 


Safawi dynasty, whose founder, Shah Isma‘il (1499- 
1523), gave the Shf‘ite doctrine, in the form in which 
it is held by the Ithna-‘Ashariya, the position it still 
has as the state religion of Persia. 

The Ithna-‘Ashariya, or ‘‘ Twelvers,’’ a sect of the 

moderate Shi'ites, have their name from 
the respect they pay to ‘Alf and his eleven 
immediate heirs through Fatima, daughter 
of the Prophet. Like all Shft‘ites, they hold that ‘Alf 
was designated as his successor by Mohammed,® and 
unjustly thrust aside by the three actual ealiphs, 
Abubekr, ‘Omar, and ‘Othman. — Still more do they 
hate the Omayyad enemies of ‘Alf and his house (see 
vol. xvi. p. 587). They and the ‘Abbasids were 
usurpers, the true caliphs de jure being the im&ams— 
(1) ‘Alf; (2) Hasan; (3) Hosain, then his heirs in 
‘the direct line—(4) ‘Alf IL; (5) Mohammed al- 
Bakir; (6) Ja‘far al-Sadik ; (7) Miis& al-K4zim ; (8) 
‘Ali ILL al-Ridé (in modern pronunciation Riza) ; (9) 
Mohammed IT. al-Jawdd; (10) ‘Alf TV. al-‘Askarf; 
mt Hasan I. al-Khamt; (12) Mohammed IIT. al- 
| Mahdi, who lived in the second half of the 3d century 
of the Flight (9th century A.D.), and to whom his 
Shft‘ite partisans looked to free them from the ‘Abbasid 
yoke. ‘These hopes failed and he himself disappeared, 
‘whence the belief grew that he was concealed in a cave 
at Samarra and would return at the end of days. 
Meantime the sovereignty belongs to the other descend- 
ants of ‘Alf, the Sayyids (lords). In fact the Safawis 
claimed descent from the seventh imim, and neither 
| the Afghan Nadir Shah, who overthrew their power, 
nor the Kajars, who now reign, are regarded as legiti- 
mate. The false position which the royal house stands 
in with the clergy is an important element in the 
weakness of the crumbling state of Persia. 

All other points in which Shf‘ites differ from Sun- 
nites depend on their legitimistie opinions, ‘ 
or are accommodations of the rites of Islam —_« $h¥ ite 
to the Persian nationality, or else are petty 
matters affecting ceremonial. The rejection of the 
whole Sunnite traditions goes with the repudiation of 
the caliphs under whose protection these were handed 
down.® Anallegorical and mystical interpretation rec- 
onciles the words of the Koran with. the inordinate 
respect paid to ‘Alf; the Sunnite doctrine of the un- 
created Koran is denied. To the Mohammedan con- 
fession “‘ There is no god but God and Mohammed is 
His ambassador’’ they add ‘‘and ‘Alf is the vice- 
gerent of God’’ (walt, properly ‘‘ confidant ’’). There 
are some modifications in detail as to the four main 
religious duties of Islam,—the prescriptions of ritual 
purity, in particular, being absurdly exaggerated and 
made the main duty of the faithful. The prayers are 
almost exactly the same, but to take part in public 
worship is not obligatory, as there is at present no 
legitimate im&m whose authority can direct the prayer 
of the congregation. Pilgrimage to Mecea, to which 
the Sunnite indwellers of ‘Irak and Arabia o per 
difficulties, though-since the reign of ‘Abd al-Mejid it 
is officially thrown open to all, may be performed by a 
hired substitute,’ or its place can be taken by a visit to 
the tombs of Shi‘ite saints, e.g., that of ‘Alf at Nejef, 
of Hosain at Kerbela, of Riz& at Meshhed, or of the 
‘“unstained Fitima’’ at Kum (Hépiend seine 
daughter of Miis4, the 7th ima4m). The Shi'ites are 
much the most zealous of Moslems in the worship 
of saints (real or supposed descendants of ‘Alf) and in 
pilgrimages to their graves, and they have a 
istie eagerness to be buried in those holy places. The 
Persians have an hereditary love for pomps and festiy- 
ities, and so the Shi‘ites have devised many r us 
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* To make this credible divers passages of the Koran ha 
changed from the received readings, and ultimately 
stira was forged out of Koran phrases. See Néldeke, 
Qorans, p. 220 sq. ‘ 

®* But the comparison of Shi‘ites with Protestan 
Shi'ites have their own tradition (hadfs) referred to 
is prossly distorted,—indeed a tissue of lies. il he 

This the Sunnites also allow under certain conditions. 
me 


SHT'‘ITES. | 


feasts. Of these the great sacrificial feast (‘¢d-i-Kur- | 
bdén; Turkish Kurban Buirdém) is also Sunnite; the 
first ten days of the month Moharram are dedicated 
to the mourning for the death of Hosain at Kerbela 


(vol. xvi. p. 591), which is celebrated by passion-plays | 
(ta‘ztya ; see vol. xviii. p. 672), while the universal | 


joy of the Nauroz, or the New Year of the Old Per- 
sian calendar, receives a Mohammedan sanction by the 
tradition that on this day the Prophet conferred the 
caliphate on ‘Ali.' 

While they naturally reject the four Sunnite schools 
of jurisprudence, the Shi'ites also derive 
all law from the Koran, and their trained 
j clergy (mollahs) are the only class that can 
sive legitimate legal responses. The training of the 
mollah resembles that of the Sunnite ‘alim. The 
course at the madrasa embraces grammar, with some 
rhetori¢ and prosody, logic, dogmatic, Koran exegesis, 
tradition, and jurisprudence, and finally some arith- 
meti¢ and algebra. The best madrasa is at Kerbeli.? 
But the best students of Kerbelé are no match even 
for the Sunnite disciples of Bokhdré.* The scholar 
discharged from his studies becomes first a simple 
mollah, ¢.e., local judge and notary.* A small place 
has one such judge, larger towns a college of judges 
under a head called the shet/hu ’l-Islam. 
The place of the Sunnite muftis is filled by 
_ certain of the imdm-jum‘a, i.e., presidents 
of the chief mosques in the leading towns, who in re- 
mane this function bear the title of ¢mdm mujtehid. 
This is a dignity conferred by the tacit consent of peo- 
ple and clergy, and is held at one time only by a very 
few distinguished men. At the beginning of the 19th 
century there were but five mujtehids in Persia; now 
(1887) they seem to be more numerous. In Persia the 
cadi (4@z2) is an inferior judge who acts for the 
sheikhu ’l-Islam in special cases, and a mufti is a 
solicitor acting under the judge to prepare cases for 
court. 

Under the Safawis, when the clergy had great in- 
fluence, they had at their head the sadru ’ssodiéir, who 
administered all pious foundations and was the highest 
judicial authority. But so great a power was found 

angerous; ‘Abbas the Great (1586-1628) abstained 
from filling wp a vacancy which occurred in it, and, 
though Shah Sefi (1628-1641) restored the office, he 
oi it in commission. Nadir Shah abolished it in 

is attempt to get rid of the Shf‘ite hierarchy (1736), 
and since then it has not been restored. Yet the 
imim-jum‘a of Isp&han, the old Safawi capital, is 
tacitly regarded as representative of the invisible 
imdim of the house of ‘Alf, who is the true head of the 
church. Various vain attempts have been made in the 
19th century to subordinate the authority of the clergy 
to the Government. These attempts had the sympa- 
thy of the better classes, for the venality and moral 
corruption of the mollahs and their disposition to the 
most vulgar fraud are proverbial. But, on the other 
hand, the clerical power and the right of asylum at 
Meshhed, Kum, and some other sanctuaries are the 
only protection of the masses against the arbitrary 
tyranny of the court and the officials. There is now a 
sort of truce between the Government and the clergy, 
though the former is always suspicious of the latter. 
Only the venality of the spiritual courts has led, as 
in Turkestan, to a limitation of their jurisdiction, and 
judicial decisions are given also by civil magistrates 
according to ‘orf or customary law and, although their 
decisions are often arbitrary, they are commonly re- 
sorted to in cases affecting property, in which the 
spiritual judge would think it his duty to ‘‘ eat up” 

1 Without this sanction the Nauroz was celebrated even at 
court under the ‘Abbasids. It is the only feast still celebrated by 


the ras well as the rich. 
2 Turkish soil; but the Shi‘ite foundations there are toler- 


ated, 

3 Polak, Persien, Leipsic, 1865, i. 290. 

4 No contract, especially no contract of marriage, is valid un- 
less eae before a mollah. An ordinary inferior judge is called 


Ecclesiasti- 
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Judicial 
officers. 
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the sum in dispute. The main prop of the mollahs 
against the Government are the scum of the popula- 
tion, the hitfs or foul rowdies. In 1862, according to 
Vambéry, the imim-jum‘a of Ispéhan had at his 
orders a thousand of these scoundrels. 

The rivals of the clergy in popular influence are the 
dervishes, whose show of holiness cloaks 
an immorality and propensity to crime far 
exceeding what is found among their 
brethren in Keypt and Turkey. So it has been for 
centuries, as appears in Olearius’s account of the Cal- 
anders of his time (1637). Supported by popular 
superstition, the Persian dervishes are much more 
pretentious than those of the West. At the great 
feasts especially they quarter themselves impudently 
in wealthy houses and deafen the indwellers with their 
unceasing ery of Yd hakk (‘‘O Truth!’’ the mystical 
equivalent of ‘‘O God!’’). The wise and modest 
dervish who in Sa‘di’s poems tells the greatest sultan 
the truth as to the hollowness of his royal state has 
degenerated into the half-mad and insolent hanger-on 
who thrusts himself into audience-chambers and claims 
the seat of honor beside the grandees. The multitude 
of these motley vagabonds, some harmless, others dan- 
gerous, is ex lained by the love for idleness, buffoonery, 
and necry elie, which is even more marked in Persia 
than in other parts of the East. 

The great practical difference between the Sunnite 
and Sh{‘ite communities is that among the 


Dervishes, 


former it is only with the ter classes, Religious 
who are few in number, and with the worse QDECE- 
: p vance b 
sort of dervishes that obedience to the pre- bot 
cepts of religion isa mere formal profession. sects. 


Most of the ulema and the middle and 

lower classes are sincere Moslems. In Persia it is the 
other way; the praise of religion is always on men’s 
lips, but the inner conviction is that it is alla mockery. 
The clergy laugh inwardly at their own functions ; the 
educated classes either believe nothing at all or hold 
secretly to a Stiff pantheism. Sa‘df and Hafiz are 
much more to them than the Koran; and, while the 
the Sunnite take his sortes biblice: from the Koran, the 
Shitite uses a copy of the songs of Hafiz. With the 
common people it is not the proper re of Islam, 
but the Shi‘ite tenets directed against Sunnites and 
Jews, that find hearty adherence. The death-feast 
of Hasan and Hosain excites them far more than the 
great sacrificial feast; and ‘Alf, the national saint is 
much more popular than Mohammed. Islam, as it 
was forced on Persia by ‘Omar, was the faith of for- 
eign conquerors and oppressors ; and the people have 
revenged themselves by travestying it and veiling their 
old convictions under its outward forms. And so 
Tslam has never had any considerable influence on con- 
duct save that it has confirmed the natural turn of the 
Persians for lying and hypocrisy. As it was long 
necessary to profess orthodoxy for fear of the Arabs, 
it came to be an established Shf‘ite doctrine that it is 
lawful to deny one’s faith in case of danger. This 
‘Seaution”’ (taktya) or ‘‘ concealment’? (etmdn) has 
become a second nature with the Persians: And with 
this it goes that no one shrinks from secret sins, 
though outwardly professing the utmost devotion. 
The preparation of wine and spirits, for example, is 
confined to Jews and Armenian Christians, but private 
drunkenness is most common. Very conscientious or 
pious people, however—e. g., the dervishes—use 
rather opium or hashtsh and confound the narcotic 
intoxication with mystic ecstasy. Another mischiey- 
ous thing is the permission of temporary marriages,— 
marriages for a few hours on a money payment. This 
legitimized harlotry (mot‘a) is forbidden by the Sunna, 
but the Shi‘ites allow it, and the mollahs adjust the 
contract and share the women’s profits. 

With all this, modern observers are agreed that the 
middle and lower classes of Persia are not hopeless, 
and that their natural intelligence, though combined 
with lack of perseverance, would make it much easier 
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for them than for the Turks to take a new start if they 
were freed from the wretched civil and ecclesiastical 
administration. There is still mental life 
Shi'itesects. and vigor among them, as appears— 
though in an unfavorable aspect—among 
the sects, which, allowance being made for *‘ takfya,”’ 
play no ineonsiderable part. The Akhbarfs (tradi- 
tionalists), who adopt a semi-philosophical way of 
explaining away the plainest doctrines (such as the 
resurrection of the flesh) on the authority of false 
traditions of ‘Alf, are not so much a sect as a school 
of theology within the same pale as the orthodox 
Shi‘a or mujtehidts.! A real dissenting sect, however, 
is the Sheikhfs, of whose doctrines we have but im- 
perfect and discrepant accounts.?. Representatives of 
the old extreme Shf‘ites, who held ‘Ali for a divine 
incarnation, are found all over Persia in the ‘Alf-Ilahf 
or ‘Ali-Allfhi séet (* ‘Alf deifiers’’).? 
Finally, in the year 1848 there broke out a violent 


reaction against the wretched condition of 


Babi state and church at a moment when a new 
movement. succession to the throne had (as is wont) 

involved great part of the land in anarchy 
(comp. vol. xviii. p. 662-3). As early as 1837 a young 
enthusiast, ‘Alf (son of) Mohammed, imbued with 
pantheistic and communistic ideas, had begun a 
peaceable but zealous propaganda. Consistently 
enough with ultra-Shf‘ite principles, he deemed him- 


self inspired by the spirit of God, and claimed to be | 


the Mahdi, the twelfth imam, issued from his obscur- 
ity to lead the world to salvation. He took the title 
of Bab al-din (‘‘ portal of the faith’’), and his followers 
are know as Babjis. Bab was a man of profound 
sincerity and averse to violent measures; he avoided 
all open polemic against the Government, which in 
turn at first tolerated him in its jealousy of the clergy. 
In 1844 the too great zeal.of his follower Mollah 
Hosain occasioned Bab’s imprisonment; but Hosain 
and his emissaries continued the propaganda and made 
many converts in all provinces. When the troubles of 
1848 broke out Hogain raised open rebellion in Mazen- 
derin. ‘Terrible conflicts ensued, made only more bitter 
by the execution of Bab (18th July, 1849). Apparently 
suppressed, the movement proved that it was not ex- 
tinct in an attempt to assassinate the shah in 1852. 
A new proscription followed; but there is no doubt 
the Babism still lives in secrecy, and the universal 
sympathy felt for the martyr Bab among generously 
minded Persians may still give it a future.® 

Less dangerous than these bold communists are the 
Ishmaelites, direct descendants of the old IsmAa‘flfya, 
whose nihilist doctrines are now diluted into a harmless 
doctrine of incarnation. They are pretty numerous 
in India, at Bombay, Surat, and Burhampur, but 
hardly are found in Persia.® 


Despite their mutual feuds, Sunnites and Shi‘ites are at 
one in their hatred and contempt for the professors of other 
religions. Holding that faith and unbelief are matter of 
predestination, Islam is not given to forcible proselytizing, 
and on certain conditions Christians and Jews (and later on 
Zoroastrians also) have always been tolerated in the Mo- 
hammedan empire, except that ‘Omar, mainly on political 


1 The orthodox are so called because they allow the authority 
of the mujtehid (supra, p. 699). See Gobineau, Les Religions, ete., 
dans!’ Asie Centrale, Paris, 1866, p. 28 sq. 

* Gobineau (vp. cit., p. 30) reckons them as orthodox ; but see 
Polak, Persien, Leipsic, 1865, i. 348 ; comp. also Von Kremer, Gesch. 
d. herrschenden Ideen des Islams, p. 206 sq. (after Kazen Beg). 

8 See Polak, op. cit., p. 349; Malcolm, Hist. of Persia, ii. 382; Re- 
hatsek, in Journ, R.S.A. (Bombay branch), 1880, P 424. Langleés, 
in Chardin, Voyages, 1811, x. 241, says that at the beginning of the 
19th century their chief seats were north of Kandahar and 
Kabul (Cabul), and at Kashan. 

1 The fusion of these two tendencies is in Persia as old as Maz- 
dak (vol, xviii. p. 622). Communistic risings constantly took place 
in various B ri of Persia under the caliphs, and that of BAbek 
endangered the empire for twenty years (till 837 a.p.). The eom- 
munists were afterwards absorbed in the Ishmaelites (see vol. xvi. 
p- 615 sq.), whose cai was extinguished by the Mongols (1256). 

6 See on Baband Babism, Mirza Kazem Beg, in Journ. Asiatique, 
ser, 6, vols, vii. viii.: Gobinean. op. cit., where there is a transla- 
tion of Bab’s new Koran; Von Kremer, op. cit., p. 202 sq. 

* See Garcin de Tassy, L’ Isiamisme, ed. (1874), p. 298 and 
Rehatsek, ut sup. ’ 
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grounds, expelled all non-Moslems from Arabia. But none 
the less the adherents of other faiths are hated and despised 
as children of hell and enemies of true religion. To recon- 
cile the present decay of Islam and prosperity of the un- 
believer with their feelings and convictions, Sunnites and 
Shi‘ites alike take refuge in the doctrine of a restoration 
of Islam before the end of the world through the “ divinely 
guided” Mahdi. In view of the interest in the 


subject excited by recent events, some addition oe grind 
may here be made to the brief statement in the Mahdi. 


article MAHDI.? Originally, as has been shown 

in that article, the idea of a god-sent deliverer from the ille- 
gitimate caliphs was attached by the Shi‘ites to actual 
| pretenders of the house of ‘Ali; but later on, and espe- 
cially since the days of the Mongols, the figure of the 
| Mahdi was projected into the far future, and ultimately his 
arrival was made a sign of the end of the world, Among 
the Sunnites, on the other hand, who could not accept the 
Shi‘ite pretenders, some of those who felt that the Omayyad 
sovereignty was not truly spiritual and worthy of Islam 
borrowed the Christian hope of the second coming of Christ, 
whom Islam acknowledges as a prophet and precursor of 
Mohammed, and whose return at the end of the world 
seemed to accord with some vague passages of the Koran; 
others looked, like the Shi‘ites, for a deliverer from earthly 
tyranny, but did not tie themselves to the belief that he 
must spring from the house of ‘Ali. When the theologians 
of ‘Abbasid times began to systematize the religious tradi- 
tions they found some that spoke of a return of Jesus and 
others referring to a Mahdi. These they combined to- 
gether, so that Sunnites now believe that,when unrighteous- 
ness is at its height upon earth and the victory of the ene- 
mies of Islam seemssure, the Mahdi will appear to destroy 
the unbelievers and establish God's kingdom on earth. 
Then the Antichrist (dajjdl) will work new mischief, but be 
destroyed by Jesus, who appears as precursor of the last 
judgment. Sunnite theologians have not all been at one in 
expecting a Mahdi as well as Jesus, but this is the view 
generally current in recent times; and Sunnites and Shi‘- 
ites are agreed that the Mahdi will destroy the external _ 
foes of Islam, #.e, all non-Mohammedan powers. Theologians 
have tried by artificial interpretation of Koran and Sunna 
to fix when and how the Mahdi is to appear, and have con- 
cluded that he must be looked for at the close of a century. 
Of this widespread belief Mohammed Ahmed, the Sudanese 
Mahdi, availed himself in coming forward in the year 1300 
of the Flight (1882-83), Theological opinion is so unsettled 
as to all the details of the Mahdi’s work that, according to 
trustworthy information, his death has not seriously im- 
paired the impression produced by his victories. In Mecca, 
for example, in 1885 it was commonly held to be conceivable 
that the Sudanese fighting in his name might destroy 
England and the Western powers; and it is possible 
that the belief in this latest Mahdi has still an important 
part to play in the Eastern question. (A. MU.) 


SUNSTROKE ( Heatstroke ; Insolation ; Coup de 
Soleil; Thermic Fever), a term applied to the effects 
produced upon the central nervous system, and through 
it upon other organs of the body, by exposure to the 
sun or to overheated air. Although most frequently 
observed in tropical regions, this disease occurs also in 
temperate climates during hot weather. A moist eon- 
dition of the atmosphere, which interferes with cooling 
of the overheated body, greatly increases the liability 
to suffer from this ailment. 

Sunstroke has been chiefly observed and investigated 
as occurring among soldiers in India, where formerly, 
both in active service and in the routine of ordinary 
duty, cases of this disease constituted a considerable 
‘item of sickness and mortality. The increased attention 
now paid by military authorities to the personal health 
and comfort of the soldier, particularly as Sees 
barrack accommodation and dress, together with the 
care taken in adjusting the time and mode of move- 
ment of troops, has done much to lessen the mortality 
from this cause. It would appear that, while any one 
exposed to the influence of strong solar heat may suffer 
from the symptoms of sunstroke, there are certain 
conditions which greatly predispose to it in the case 
of individuals. ~ Causes calculated to depress | 
health, such as previous disease, particularly 
of the nervous system,—anxiety, worry, or ov: 
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Compare especially Snouck Hue pe. 
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irregularities in food, and in a marked degree intem- 
perance—have a powerful predisposing influence, while 
personal uncleanliness, which prevents among other | 
things the healthy action of the skin, the wearing of | 
tight garments, which impede the functions alike of | 
heart and lungs, and living in overcrowded and insan- 
itary dwellings have an equally hurtful tendency. 

While attacks of sunstroke are frequently precip- 
itated by exposure, especially during fatigue, to the 
direct rays of the sun, in a large number of instances 
they come on under other circumstances. Cases are of 
not unfrequent occurrence among soldiers in hot cli- 
mates when there is overcrowding or bad ventilation in | 
their barracks, and sometimes several will be attacked 
in the course of a single night. The same remark 
applies to similar conditions existing on shipboard. 
Farther, persons whose occupation exposes them to 
excessive heat, such as stokers, laundry workers, ete., 
are apt to suffer, particularly in hot seasons. In the 
tropics Europeans, especially those who have recently 
arrived, are more readily affected than natives. But | 
natives are not exempt. 

The symptoms of heatstroke, which obviously de- 
pend upon the disorganization of the normal heat- 
regulating mechanism, as well as of the functions of 
circulation and respiration (see PATHOLOGY, vol. xviii. 
p. 403), vary in their intensity and likewise to some 
extent in their form. Three chief types of the disease 
are usually described. 

(1) Heat Syncope.—In this form the symptoms are 
those of exhaustion, with a tendency towards fainting 
or its actual occurrence. A fully developed attack of 
this description is usually preceded by sickness, gid- 
diness, some amount of mental excitement followed by 
drowsiness, and then the passage into the syncopal 
condition, in which there are pallor and coldness of 
the skin, a weak, quick, and intermittent pulse, and 
gasping or sighing respiration. The pupils are often 
contracted. Death may quickly occur ; but if timely 
treatment is available recovery may take place. 

(2) Heat Apoplexy or Asphyxia.—In this variety 
the attack, whether preceded or not by the premon- 
itory symptoms already mentioned, is usually sudden, 
and oceurs in the form of an apoplectic seizure, with 
great vascular engorgement, as Seen in the flushed 
face, congested eyes, quick full pulse, and stertorous 
breathing. Thére is usually insensibility, and con- 
vulsions are not unfrequent. Death is often very 
sudden. This form, however, is also amenable to 
treatment. 

(3) Ardent Thermic Fever.—This variety is char- 
acterized chiefly by the excessive development of 
fever (hyperpyrexia), the temperature of the body 
rising at such times to 108° to 110° Fahr. or more. 
Accompanying this are the other symptoms of high 
febrile disturbance, such as great thirst, quick full 
pulse, pains throughout the body, headache, nausea, 
and vomiting, together with respiratory embarrass- 
ment. After the attack has lasted for a variable 
period, often one or two days, death may ensue from 
collapse or from the case assuming the apoplectic form 
already described. But here too treatment may be 
successful if it is promptly applied. 

Besides these, other varieties depending on the prom- 
inence of certain symptoms are occasionally met with. 
The chief changes in the body after death from heat- | 
stroke are those of anzemia of the brain and congestion | 
of the lungs, together with softness of the heart an 
of the muscular tissues generally. The blood is dark 
and fluid and the blood corpuscles are somewhat altered 
in shape. Attacks of sunstroke are apt to leave traces 
of their effects upon the constitution, espécially upon 
the nervous system. A liability to severe headache, 


| small quantities at frequent intervals. 


| with ice, enemata of ice-cold water). 


which in many cases would seem to depend upon a 
condition of chronic meningitis, epileptic fits, mental 
irritability, and alterations in the disposition are among 
the more important. It is often observed that heat in 


any form is ever afterwards ill borne, while there also | 550,233 acres, 
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appears to be an abnormal susceptibility to the action 
of stimulants. The mortality from sunstroke is esti- 
mated at from 40 to 50 per cent. 

Treatment.—In respect of this disease means should be 
adopted to’ prevent attacks in the case of those who must 
necessarily be exposed to the sun. These consist in the 
wearing of loose clothing, with the exception of the head- 
dress, which ought to be worn close to the head, in due atten- 
tion to the function of the skin, and in the avoidance of 
alcoholic and other excesses. Cold water may be drunk in 
Sleeping in the open 
air in very hot seasons is recommended. The theatment of 
a patient suffering from an attack necessarily depends upon 
the form it has assumed. In all cases he should if possible 
be at once removed into a shaded or cool place. Where the 
symptoms are mostly those of syncope and there is a ten- 
dency to death from heart failure, rest in the recumbent 
position, the use of diffusible stimulants. such as ammonia 
or ether, ete., together with friction or warmth applied to 
the extremities, are the means to be adopted. Where, on 
the other hand, the symptoms are those of apoplexy or of 
hyperpyrexia, by far the most successful results are obtained 
by the use of cold (the cold affusion, rubbing the surface 
The effect is a marked 
lowering of the temperature, while at the same time a stim- 
ulus is given to the respiratory function. Mustard or tur- 
pentine applied to the nape of the neck or chest is a useful 
adjuvant. Should the temperature be lowered in this way 
but unconsciousness still persist, removal of the hair and 
blistering the scalp are recommended. The subsequent 
treatment will depend upon the nature of the resulting 
symptoms, but change to a cool climate is often followed by 
marked benefit. (dO. a) 


SUPERIOR, Lake. See LAKE and Sr. Law- 
RENCE. 

SURABAYA. See JAVA, vol. xiii. p. 617 sg. The 
population in 1880 was 122,234. 
. SURAKARTA, or Soto, See JAVA, vol. xiii. pp. 
611, 617 sq. Its population was 124,041 in 1880. 

SURAT, a district of British India, in the Guzerat. 
division of Bombay presidency, lying between 20° 157 
and 21° 28’ N. lat. and 72° 38’ and 73° 30’ KE. long. 
It has an area of 1662 square miles, and is bounded on 
the N. by Broach district and the native state of Ba- 
roda ; onthe E. by the states of Rajpipla, the Gaéikwar 
Bansda, and Dharampur; on the 8. by Thana district. 
and the Portuguese territory of Daman; and on the 
W. by the Arabian Sea. It has a coast-line of 80 miles, 
consisting of a barren stretch of sand drift and salt 
marsh ; bobind that isa rich highly cultivated plain, 
nearly 60 miles in breadth at the embouchure of the 
Tapti, but narrowing to only 15 miles in the southern 
part; and on the northeast are the wild hills and jun- 
gle of the Dangs. The only important rivers are the 
‘Tapti and the Kim, the former of which is ordinarily 
navigable for native craft of from 18 to 36 tons. The 
district contains a large number of tanks for irrigation ; 
and a canal is projected from the Tapti with head 
works at KamlApur, 35 miles from Surat. The fauna. 
of the district consists of a few tigers, stragglers from 
the jungles of Bansda and Dharampur, besides leopards. 
bears, wild boars, wolves, hyenas, spotted deer, and. 
antelopes. The climate of Surat varies with the dis- 
tance from the sea. Near the coast, under the influence 
of the sea-breeze, an equable temperature prevails, but 
8 to 11 miles inland the breeze ceases to blow. The: 
coast also possesses a much lighter rainfall than the in- 
terior, the annual average ranging from 30 inches in 
Olpad to 72 in Chikhli, while at Surat city the average 
is 46 inches. The Bombay, Baroda, and Central India. 


d. Railway runs through the district from north to south. 


A magnificent iron-girder bridge crosses the Tipti at 
Surat city. . 

The census of 1881 returned the population of Surat at. 
614,198 (306,015 males, 308,183 females), of whom Hindus 
numbered 415,031 Mohammedans 55,547, Parsis 12,593, and 
aboriginals 118,664. There are only two towns in the dis- 
trict with a population exceeding 5000,—namely, SURAT 
(q.v.) and Bulsar (13,229). The cultivated area in 1884-85 
was returned at 726,583 acres, and the area available for 
cultivation at 81,663. The total area of crops in 1884-85 was. 
including 66,096 twice cropped. Rice occu~ 
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pied 103,972 acres, wheat 38,617 and jodr 108,644; cotton is 
also largely cultivated, and its culture is greatly increasing. 
Grain, cotton, timber, oil, sugar and molasses, and piece 
goods are the chief articles of export. Almost the whole 
female population is engaged in spinning cotton thread, and 
the weaving of cotton cloth in hand looms is carried on in 
the chief towns; silk is also manufactured in considerable 
quantities, as well as brocades and embroidery. In 1884-85 
the revenue of the district amounted to £378,061 [$1,837,376.- 
46], of which the land-tax contributed £268,644 [$1,305,609.- 
84]. Surat was one of the earliest parts of India brought 
into close relations with European countries, and its his- 
tory merge almost entirely into that of its capital, long the 
greatest maritime city of the peninsula. By an arrange- 


of Surat city and the town of Rander; subsequent cessions 


under the treaties of Bassien (1802) and Poona (1817), to- | 
gether with the lapse of the Mandvi state in 1839, brought | 
the district into its present shape. Since the introduction | 
of British rule the district has remained comparatively tran-" 
quil; and even during the period of the mutiny peace was 

not disturbed, owing ina great measure to the steadfast 

loyalty of its leading Mohammedan families. 

SURAT, capital and administrative headquarters 
of the above district, is situated in 21° 9’ 30’ N. lat. 
and 72°54’ 15’” E. long., on the southern bank of the | 
‘Tapti, distant from the, sea 14 miles by water and 10 | 
by land. Its origin appears to be comparatively | 
modern, tradition assigning the foundation of the town | 
to the beginning of the 16th century. As earlyas 1514 
it was described by the Portuguese traveller Barbosa 
as a ‘‘ very important seaport.’ During the reigns of 
Akbar, Jahangir, and Shih Jahan it rose to be the 
chief commercial city of India. From 1573 to 1612 the 
Portuguese were undisputed masters of the Surat seas 
and part of. the seaboard. But shortly after 1612 the 
city of Surat became the seat of a presidency under | 
the English Hast India Company, ae the Dutch also. 
had made it their principal factory in India. During 
the 18th century it probably ranked as the most popu- 
lous city of India, its population being at one time esti- 
mated as high as 800,000; but with the transfer of its 
trade to Bombay the numbers rapidly fell off, until in 
1847 its inhabitants numbered only 80,000, Thence- 
forward the city began to retrieve its position, and in 
1881 its population numbered 107,154 (54,524 males 
and 52,630 females). 

SURBITON, a suburb of Kingston in Surrey, Eng- 
land, is finely situated on the river Thames, 12 miles 
southwest of London by the London and South-Wes- 
tern Railway. It consists chiefly: of villa residences 
embosomed in woods and gardens. Along the river an 
esplanade has been constructed, forming a pleasant 
promenade. Surbiton isthe headquarters of the King- 
ston Rowing Club and the Thames Sailing Club. The 
recreation ground, in connection with which there is a 
reading-room and library, is much frequented for 
athletic meetings and bicycle races. In the town there 

ais a cottage hospital. The population of the urban 
sanitary district (area, 1000 acres) in 1871 was 7642, 
and in 1881 it was 9406. 

SURETY, in law, is the party liable under a con- 
tract of GUARANTEE (q.v.). In criminal practice sure- 
ties bound by RecoGNIZANCE (q.v.) are a means of 
obtaining compliance with the order of a court of jus- 
tice, whether to keep the peace or otherwise. 

SURFACE, CON GRUEN CE, COMPLEX. In 
the article Curve the subject was treated from an 
historical point of view, for the purpose of showing 
how the leading ideas of the theory were successively 
arrived at. These leading ideas apply to surfaces, but 
the ideas peculiar to surfaces are scarcely of the like 
fundamental nature, being-rather developments of the 
former set in their application to a more advanced por- 
tion of geometry ; there is consequently less occasion 
for the historical mode of treatment. Curves in space 
were briefly considered in the same article, and they 
will not be discussed here; but it is proper to refer to 
them in connection with the other notions of solid 
geometry. In plane geometry the elementary figures 
are the point and the line; and we then have the 
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eurve, which may be regarded as a singly infinite sys- 
tem of points, and also as a singly infinite system of 
lines. In solid geometry the elementary figures are 
the point, the line, and the plane; we have, more- 
over, first, that which under one aspect is the curve, 
and under another aspect the developable (or torse), 
and which may be regarded as a singly infinite sys- 
tem of points, of lines, or of planes; and secondly, 
the surface, which may be regarded as a doubly in- 
finite system of points or of planes, and also as a 
special triply infinite system of lines. (The tangent 
lines of a surface are a special complex.) As distinct 
particular cases of the first figure, we have the plane 
curve and the cone, and as a particular case of the 
second figure the ruled surface, regulus, or singly in- 
finite system of lines; we have, besides, the congruence 
or doubly infinite system of lines and the complex or 
triply infinite system of lines. And thus crowds of 
theories arise which have hardly any analogues in plane 
geometry ; the relation of a curve to the various sur- 
faces which can be drawn through it, and that of a 
surface to the various curves which can be drawn 
upon it, are different in kind from those which in plane 
geometry most nearly correspond to them,—the rela- 
tion of a system of points to the different curves 
through them and that of a curve to the systems of 
points upon it. In particular, there is nothing in plane 
geometry to correspond to the theory of the curves 
of curvature of a surface. Again, to the single the- 
orem of plane geometry, that a line is the shortest 
distance between two points, there correspond in solid 
geometry two extensive and difficult theories —that 
of the geodesic lines on a surface and that of the 
minimal surface, or surface of minimum area, for a 

iven boundary. And it would be easy to say more 
in illustration of the great extent and complexity of 
the subject. 


Surfaces in General; Torses, ete. 


1. A surface may be regarded as the locus of a 
doubly infinite system of points,—that is, the locus of 
thesystem of points determined by a single equation 
U= (*Xa, y, z, 1)", = 0, between the Cartesian coor- 
dinates (to fix the ideas, say rectangular coordinates) 
x, y, %; or, if we please, by a single homogeneous re- 
lation U = (*Xx,y,z,w)", = 0, between the quadri- 
|planar coordinates a, 7, z, w. The degree n of the 


tion of the order agrees with the geometrical one, that 
the order of the surface is equal to the number of the 
intersections of the surface by an arbitrary line. Start- 
‘ing from the foregoing point definition of the surface, 
we might develop the notions of the tangent line and 
the tangent plane ; but it will be more convenient tu 
consider the surface ab initio from the more general 
point of view in its relation to the 
the plane. ‘ 
2. Mention has been made of the plane eurve and 
the cone; it is proper to recall that the order of a 
lane curve is equal to the number of its intersections 
te an arbitrary line (in the plane of the curve), and 


curve which pass through an arbitrary point (in the 
plane of the curve). The cone is a figure correlative 
to the plane curve ; corresponding to the plane of the 
curve we have the vertex of the cone, to its tangents 
the generating lines of the cone, and to its points the 
tangent planes of the cone. But from a different 
point of view we may consider the generating lines of 
the cone as corresponding to the points of the curve 
and its tangent planes as corresponding to the tangents 
of the curve. Jl*rom this point of view we 
order of the cone as equal to the number of i 
sections (generating lines) by an ee 
through the vertex, and its class as equal to the 1 
ber of the tangent planes which 
trary line through the vertex. 

that a plane curve has singularities (singular 


as 


er through an : 


equation is the order of the surface ; and this defini- 


point, the line, and 


that its class is equal to the number of tangents to the 


nd in the same way 
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and singular tangents) so a cone has singularities (sin- 
gular generating lines and singulay tangent planes). 

3. Consider now a surface in connection with an 
arbitrary line. The line meets the surface in a certain 


number of points, and, as already mentioned, the) 
order of the surface is equal to the number of these | 


intersections. We have through the line a certain 


number of tangent planes of the surface, and the | 


class of the surface is equal to the number of these 
tangent planes. 

But, further, through the line imagine a plane; this 
meets the surface in a curve the order of which is 
equal (as is at once seen) to the order of the surface. 
Again, on the line imagine a point; this is the vertex 
of a cone circumscribing the surface, and the class of 
this cone is equal (as is at once seen) to the class of 
the surface. The tangent lines of the surface which 
lie in the plane are nothing else than the tangents of 
the plane section, and thus form a singly infinite series 
of lines; similarly, the tangent lines of the surface 
which pass through the point are nothing else than 
the generating lines of the circumscribed cone, ‘and 
thus form a singly infinite series of lines. But, if we 
consider those tangent lines of the surface which are 
at once in the plane and through the point, we see 
that they are finite in number; and we define the 
rank of a surface as equal to the number of tangent 
lines which lie in a given plane and pass through a 
given point in that plane. It at once follows that 
the class of the plane section and the order of the 
circumscribed cone are each equal to the rank of the 
surface, and are thus equal to each other. It may be 
noticed that for a general surface (*{a,y,z,w)", = 0, 
of order » without point singularities the rank is 
a, =n(n—1), and the class is n’,=n(n—1)?; this 
implies (what is in fact the case) that the circum- 
seribed cone has line singularities, for otherwise its 
class, that is the class of the surface, would be a(a—1), 
which is not = x(n —1)?. 

4. In the last preceding number the notions of the 
tangent line and the tangent plane have been assumed 
as known, but they require to be further explained 
in reference to the original point definition of the sur- 
face. Speaking generally, we may say that the points 
of the surface consecutive to a given point on it lie 
in a plane which is the tangent plane at the given 
point, and conversely the given point is the point of 
contact of this tangent plane, and that any line 
through the point of contact and in the tangent plane 
is a tangent line touching the surface at the point of 
contact. Hence we see at once that the tangent line 
is any line meeting the surface in two consecutive 
points, or—what is the same thing—a line meeting 
the surface in the point of contact counting as two 


intersections and in» —2 other points. But from 
the foregoing notion of the tangent plane as a plane 
containing the point of contact and the consecutive 
points of the surface, the passage to the true defini- 
tion of the tangent plane is not equally obvious. A 
plane in general meets the surface of the order ” in a 
curve of that order without double points; but the 
plane may be such that the curve has a double point, 
- and when this is so the plane is a tangent plane having 
the double point for its point of contact. The double 
point is either an acnode (isolated point), then the 
surface at the point in question is convex towards 
(that is, concave away from) the tangent plane; or 
else it is a crunode, and the surface at the point in 
question is then concavo-convex, that is, it has its two 
curvatures in opposite senses (see infra, No. 16). Ob- 
serve that in either case any line whatever in the plane 
and through the point meets the surface in the points 
jn which it meets the plane curve, namely, in the 
point of contact, which gua double point counts as 
two intersections, and in n—2 other points ; that is, 
we have the preceding definition of the tangent line. 
5. The complete enumeration and discussion of the 
singularities of a surface is a question of ‘extreme 


lard 
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difficulty which has not yet been solved.' A plane 


| curve has point singularities and line singularities ; cor- 


responding to these we have for the surface isolated 
point singularities and isolated plane singularities, but 
there are besides continuous singularities applying to 
curves ov or torses circumscribed to the surface, and it 
is among these that we have the non-special singulari- 
ties which play the most important part in the theory. 
Thus the plane curve represented by the general equa- 
tion (*Xa, y, z)"=0, of any given order n, has the 
non-special line singularities of inflections and double 
tangents; corresponding to this the surface represented 
by the general equation (*Ya, y, z, w)" = 0, of any 
given order 7, has, not the isolated plane singularities, 
but the continuous singularities of the spinode curve 
or torse and the node-couple curve or torse. A plane 
may meet the surface in a curve having (1) a cusp 
(spinode) or (2) a pair of double points; in each case 
there isa singly infinite system of such singular tangent 
planes, and the locus of the points of contact is the 
curve, the envelope of the tangent planes the torse. 
The reciprocal singularities to these are the nodal curve 
and the cuspidal curve; the surface may intersect or 
touch itself along a curve in such wise that, cutting the 
surface by an arbitrary plane, the curve of intersection 
has at each intersection of the plane with the curve 
on the surface (1) a double point (node) or (2) a cusp. 
Observe that these are singularities not occurring in the 
surface represented by the geveral equation (*{x, y, 
z,w)" =0 of any order; observe further that in the 
case of both or either of these singularities the defini- 
tion of the tangent plane must be modified. A tangent 
plane is a plane such that there is in the plane 
section a double point in addition to the nodes or 
cusps at the intersections with the singular lines on 
the surface. 

6. As regards isolated singularities, it will be suf- 
ficent to mention the point singularity of the conical 
point (or cnicnode) and the corresponding plane 
singularity of the conic of contact (or cnictrope). In 
the former case we have a point such that the consecu- 
tive points, instead of lying in a tangent plane, lie on 
a quadric cone, having the point for its vertex ; in the 
latter case we have a plane touching the surface along 
a conic; that is, the complete intersection of the sur- 
face by the plane is made up of the conic taken twice 
and ofa residual curve of the order n—4. 

7. We may, in the general theory of surfaces, con- 
sider either a surface and its reciprocal surface, the 
reciprocal surface being taken to be the surface en- 
veloped by the polar planes (in regard to a given 
quadric surface) of the points of the original surface ; 
or—what is better—we may consider a given surface in 
reference to the reciprocal relations of its order, rank, 
class, and singularities. In either case we have a series 
of unaccented letters and a corresponding series of ac- 
cented letters, and the relations between them are such 
that we may in any equation interchange the accented 
and the unaccented letters; in some cases an unac- 
cented letter may be equal to the corresponding ac- 
cented letter. Thus, let x, x’ be as before the order 
and the class of the surface, but, instead of immedi- 
ately defining the rank, let @ be used to denote the 
class of the plane section and a’ the order of the cir- 
cumscribed cone ; also let S, S’ be numbers referring 
to the singularities. The form of the relations is 
a=a’(=rank of surface); a’ =n(n—1)—S; 
n’ =nln—1P?2?—S; a=n(n’—1)—S’; n=n’ 
(n’—1)? — S’._ In these last equations S, S’ are. 
merely written down to denote proper corresponding 
combinations of the several numbers referring to the 
singularities collectively denoted by S, S’ respectively. 
The theory, as already mentioned, is a complex and 


1 Ina plane curve the only singularities which need to be con- 
sidered are those that oe themselves in Pliicker's equations, 
for every higher singularity whatever is equivalent to a certain 
number of nodes, cusps, inflections, and double tangents. As re- 
gards a surface. no such reduction of the higher singularities has 
as yet been made. J 
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difficult one, a 
velop it here. 

8. A developable or torse corresponds to a curve in 
space in the same manner as a cone corresponds to a 
plane curve ; although capable of representation by an 


5 Y . . | 
equation U=(*Xa, y, z, w,)", =0, and so of coming 


under the foregoing point definition of a surface, it is 
an entirely distinct geometrical conception. We may 
indeed, qua surface, regard it as a surface character- 
ized by the property that each of its tangent planes 
touches it, not at a single point, but along a line ; this 
is equivalent to saying that it is the envelope, not of a 
doubly infinite series of planes, as is a proper surface, 
but of a single infinite system of planes. But it is 
sha ae easier to regard it as the locus of a singly in- 


tive line, or, what is the same thing, the lines being 


tangent lines of a curve in space. ‘The tangent plane | 


is then the plane through two consecutive lines, or 


what is the same thing, an osculating plane of the_ 
curve, whence also the tangent plane intersects the sur- | 


face in the generating line counting twice, and in a 
residual curve of the order x —2. The curve is said 
to be the edge of regression of the developable, and it 
is a cuspidal curve thereof; that is to say, any plane 
section of the developable has at each point of  inter- 
section with the edge of regression a cusp. A sheet 
of paper bent in any manner without crumpling gives 
a developable; but we cannot with a single sheet of 
paper properly exhibit the form in the neighborhood 
of the edge of regression: we need two sheets con- 
nected along a plane curve, which when the paper is 
bent, becomes the edge of regression and appears as a 
cuspidal curve on the surface. 

It may be mentioned that the condition which must 
be satistied in order that the equation U/= 0 shall rep- 
resent a developable is //( V) =0; that is, the Hessian 
or functional determinant formed with the second dif- 
ferential coefficients of must vanish in virtue of the 
equation =0, or—what is the same thing—H(U) 
must contain (7 asa factor. If in Cartesian coordi- 
nates the equation is taken in the form z —/ (a, 7) =0, 
then the condition is 7¢—s*= 0 identically, where 7, s, 
¢ denote as usual the second differential coefficients of 
zin regard to x, y respectively. 

9. A ruled surface or regulus is the locus of a singly 
infinite system of lines, where the consecutive lines do 


not intersect; this is a true surface, for there is a! 


doubly infinite series of tangent planes,—in fact any 
plane through any one of the lines is a tangent plane 
of the surface, touching it at a point on the line, and 
in such wise that, as the tangent plane turns about the 
line, the point of contact moves along the line. The 
complete intersection of the surface by the tangent 
plane is made up of the line counting once and of a 
residual curve of the order xn —1. A quadric surface is 
aregulus in a twofold manner, for there are on the sur- 
face two systems of lines each of which is a regulus. 
A cubic surface may be a regulus (see No. 11 infra). 


Surfaces of the Orders 2, 3, and 4. 


10. A surface of the second order or a quadrie sur- 
face is a surface such that every line meets it in two 
points, or—what comes to the same thing—such that 
every plane section thereof is a conic or quadric curve. 
Such surfaces have been studied from every point of 
view. The only singular forms are when there is (1) 
a conical point (enicnode), when the surface is a cone 
of the second order or quadricone ; (2) a conic of con- 
tact (enictrope), when the surface is this conic; from 
a different point of view it is a surface aplatie or flat- 
tened surface. Hxcluding these degenerate forms, the 
surface is of the order, rank, and class each = 2, and 
it has no singularities, Distinguishing the forms ac- 
cording to reality, we have the ellipsoid, the hyperbo-. 
loid of two sheets, the hepethottid 
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nite system of lines, each line meeting the consecu- | 
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nd it is not the intention to further de- / ellipsoid is the sphere; in abstract geometry this is a 


quadric surface passing through a given quadrie curye, 
the circle at infinity. The tangent plane of a quadrie 
surface meets it in a quadric curve having a node, that 
is, in a pair of lines; hence there are on the surface 
two singly infinite sets of lines. Two lines of the 
same set do not meet, but each line of the one set 
meets each line of the other set ; the surface is thus 
a regulus in a twofold manner. The lines are real for 
the hyperboloid of one sheet and for the hyperbolic 
paraboloid; for the other forms of surface they are 
imaginary. 

11. We have next the surface of the third order or 
cubic surface, which has also been very completely 
studied. -Such a surface may have isolated point sin- 
gularities (cnicnodes or points of higher singularity), 


'or it may have a nodal line; we have thus 21 + 2, = 


dol : of one sheet, the form a congruence. It is hardly necessary to remark 
elliptic paraboloid, and the hyperbolic paraboloid (see that, imposing on the line one more conditior 
A particular case of the | have a ruled surface or regulus; thus we can in a 


23 cases. In the general case of a surface without 
any singularities, the order, rank, and class are = 3, 
6, 12, respectively. The surface has upon it 27 lines, 
lying by threes in 45 planes, which are triple tangent 
planes. Observe that the tangent plane is a plane 
meeting the surface in a curve having a node. For a 
surface of any given order n there will be a certain 
number of planes each meeting the surface in a curve 
with 3 nodes, that is, triple tangent planes; and, in 
the particular case where n= 3, the cubic eurve with 
3 nodes is of course a set of 3 lines; it is found that 
the number of triple tangent planes is, as just men- 
tioned, = 45. This would give 136 lines, but through 
each line we have 5 such Senet and the number of 
lines is thus =27. ‘The theory of the 27 lines is an 
extensive and interesting one; in particular, it may be 
noticed that we can, in thirty-six ways, select a system 
of 6 <6 lines, or ‘‘ double sixer,’’ such that no 2 lines 
of the same set intersect each other, but that each 
line of the one set intersects each line of the other set. 

A eubie surface having a nodal line is a ruled sur- 
face or regulus; in fact any plane through the nodal 
line meets the surface in this line counting twice and 
in a residual line, and there is thus on the surface a 
singly infinite set of lines. There are two forms; but. 
ie distinction between them need not be referred to 

ere. : 

12. As regards quartic surfaces, only particular forms. 
have been much studied. A quartic surface can have 
at most 16 conical points (cnienodes) ; an instance of 
such a surface is Fresnel’s wave surface, which has 4 
real cnicnodes in one of the principal planes, 4 x 2 
imaginary ones in the other two principal paMee and 
4 imaginary ones at infinity,—in all 16 enienodes; the 
same surface has also 4 real-+12 imaginary planes 
each touching the surface along a circle (cnictropes),— 
in all 16 enictropes. It was easy by a mere homo- 
graphic transformation to pass to the more general 
surface called the tetrahedroid ; but this was iteclf only 
a particular form of the general surface with 16 enic- 
nodes and 16 ecnictropes first studied by Kummer. 
Quartie surfaces with a smaller number of enicnodes. 
have also been considered. 

Another very important form is the quartic surface 
having a nodal conic; the nodal conie may be the 
circle at infinity, and we have then the so-called anal- 
lagmatic surface, otherwise the cyclide (which includes. 
the particular form called Dupin’s eyelide). These 
correspond to the bicireular quartic curve of plane 
geometry. Other forms of quartic surface might be- 
referred to. 

Congruences and Complexes. 


13. A congruence is a doubly infinite system of lines. 
A line depends on four parameters and can therefore 
be determined so as to satisfy four conditions ; i 
two conditions are imposed on the line we | 
doubly infinite system of lines or a congruence. 
instance, the lines meeting each of two given— 


we 
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finity of ways separate the congruence into a singly 
a system of reguli or of torses (see in/ra, 
16). 


Considering in connection with the congruence two | 


arbitrary lines, there will be in the congruence a de- 
terminate number of lines which meet each of these 
two linés ; and the number of lines thus meeting the 
two lines is said to be the order-class of the congru- 
ence. If the two arbitrary lines are taken to intersect 
each other, the congruence lines which meet each of 
the two lines separate themselves into two sets,—those 
which lie in the plane of the two lines and those which 
pass through their intersection. There will be in the 
former set a determinate number of congruence lines 
which is the order of the congruence, and in the latter 
set a determinate number of congruence lines which is 
the class of the congruence. In other words, the 
order of the congruence is equal to the number of 
congruence lines lying in an arbitrary plane, and its 
class tothe number of congruence lines passing through 
an arbitrary point. 


The following systems of lines form each of them a| 


congruence: (A) lines meeting each of two given 
curves; (B) lines meeting a given curve twice; (C) 
lines meeting a given curve and touching a given sur- 
face; (D) lines touching each of two given surfaces ; 
(E) lines touching a given surface twice, or, say, the 
bitangents of a given surface. 

The last case isthe most general one ; and conversely 
for a given congruence there will be in general a sur- 
face having the congruence lines for bitangents. This 
surface is said to be the focal surface of the congru- 
ence; the general surface with 16 enicnodes first pre- 
sented itself in this manner as the focal surface of a 
congruence. But the focal surface may degenerate 
into the forms belonging to the other cases A, B, 


we 
14, A complex is a triply infinite system of lines,— 
for instance, the tangent lines of a surface. Consid- 
ering an arbitrary point in connection with the com- 
pee, the complex lines which pass through the point 
orm a cone; considering a ee in connection with 
it, the complex lines which lie in the plane envelope 
acurye. It is easy to see that the class of the curve 
is equal to the order of the cone ; in fact each of these 
numbers is equal to the number of complex lines which 
lie in an arbitrary plane and pass through an arbitrary 
point of that plane; and we then say order of com- 
plex =order of curve; rank of complex =class of 
curve=order of cone; class of complex=class of 
cone. Itisto be observed that, while for a congruence 
there is in general a surface having the congruence 
lines for bitangents, for a complex there is not in gen- 
eral any surface having the complex lines for tangents ; 
the tangent lines of a surface are thus only a special 
form of the complex. The theory of complexes first 
presented itself in the researches of Malus on systems 
of rays of light in connection with double refraction. 
15. The analytical theory as well of congruences as 
of complexes is most easily carried out by means of 
the six coordinates of a line; viz., there are coordi- 
nates (a, b, c, f, g, h) connected by the equation 
af +bg + ch=0, and therefore such that the ratios 
a:b:e:f:g:h constitute a system of four arbitrary 
parameters. We have thus a congruence of the order 
n represented by a single homogeneous equation of 
that order (*Sa, 5, ¢, f, g, hk)" =0 between the six co- 
ordinates ; two such relations determine a congruence. 
But we have in regard to congruences the same diffi- 
culty as that which presents itself in regard to curves 
in space; it is not every congruence which can be 
represented completely and precisely by two such 


=e : 

e linear equation (*da, 5, ¢, 4, g, h)=0 repre- 
sents a congruence of the first order or linear congru- 
ence ; such congruences are interesting both in geom- 
etry and in connection with the theory of forces acting 
on a rigid body. 
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Curves of Curvature ; Asymptotic Lines. 


16. The normals of a surface form a congruence, 
In any congruence the lines consecutive to a given 
congruence line do not in general meet this line ; but 
there is a determinate number of consecutive lines 
which do meet it; or, attending for the moment to 
only one of these, say the congruence line is met by a 
consecutive congruence line. In particular, each nor- 
mal is met by a consecutive normal ; this again is met 
by a consecutive normal, and soon. ‘That is, we have 
a singly infinite system of normals each meeting the 
consecutive normal, and so forming a torse ; starting 
from different normals successively, we obtain a singly 
infinite system of such torses. But each normal is in 


| fact met by two consecutive normals, and, using in the 
construction first the one and then the other of these, 


we obtain two singly infinite systems of torses each 
intersecting the given surface at right angles. In 
other words, if in place of the normal we consider the 
point on the surface, we obtain on the surface two 
singly infinite systems of curves such that for any 
curve of either system the normals at consecutive 
points intersect each other; moreover, for each normal 
the torses of the two systems intersect each other at 
right angles; and therefore for each point of the sur- 
face the curves of the two systems intersect each other 
at right angles. The two systems of curves are said 
to be the curves of curvature of the surface. 

The normal is met by the two consecutive normals 
in two points which are the centres of curvature for the 
point on the surface ; these lie either on the same side 
of the point or on opposite sides, and the surface has 
at the point in question like curvatures or opposite cur- 
vatures in the two cases respectively (see supra, No. 4). 

17. In immediate connection with the curves of 
curvature we have the so-called asymptotic curves 
(Haupt-tangentenlinien). The tangent plane at a 
point of the surface cuts the surface in a curve havin 
at that point a node. Thus we have at the point o 
the surface two directions of passage to a consecutive 
point, or, say, two elements of are ; and, passing along 
one of these to the consecutive point, and thence to a 
consecutive point, and so on, we obtain on the surface 
Starting successively from different points 
of the surface we thus obtain a singly infinite system 
of curves; or, using first one and then the other of 
the two directions, we obtain two singly infinite sys- 
tems of curves, which are the curves above referred 
to. The two curves at any point are equally inclined 
to the two curves of curvature at that point, or—what 
is the same thing—the supplementary angles formed 
by the two asymptotic lines are bisected by the two 
curves of curvature. In the case of a quadric surface 
the asymptotic curves are the two systems of lines on 
the surface. : 

Geodesic Lines. 


18. A geodesic line (or curve) is a shortest curve on 
a surface; more accurately, the element of arc_be- 
tween two consecutive points of a geodesic line is a 
shortest are on the surface. We are thus led to the 
fundamental property that at each point of the curve 
the osculating plane of the curve passes through the 
normal of the surface; in other words, any two con- 
secutive ares PP’, PP” are in plano with the normal 
at P’, Starting from a given point Pon the surface, 
we have a singly infinite system of geodesics proceed- 
ing along the surface in the direction of the several 
tangent ae at the point P; and, if the direction PP” 
is given, the property gives a construction by succes- 
sive elements of are for the required end line. 

Considering the pies lines which"proceed from a 

iven point Pof the surface, any particular geodesic 
fine is or is not again intersected by the consecutive 
generating line; if it is thus intersected, the generat- 
ing line is a shortest line on the surface up to, but not 
beyond, the point at which it is first intersected by the 
consecutive generating line; if it is not intersected, it 
continues a shortest line for the whole course. 
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In the analytical theory both of geodesie lines and 
of the curves of curvature, and in other parts of the 
theory of surfaces, it is very convenient to consider 
the rectangular coordinates a, y, z of a point of the 
surface as given functions of two independent para- 
meters p,q; the form of these functions of course 
determines the surface, since by the elimination of 
p, 7 from the three equations we obtain the equation 
in the coordinates a, y, z We have for the geodesic 
lines a differential equation of the second order between 
pand q; the general solution contains two arbitrary 
constants, and is thus capable of representing the 
geodesic line which can be drawn from a given point 
in a given direction on the surface. In the case of a 
quadrie surface the solution involves Regen 
integrals of the first kind, depending on the square 
root of a sextic function. 


Curvilinear Coordinates. 
19. The expressions of the coordinates z, 7, z in terms 


of p, g may contain a parameter r, and, if this is re- 
tes as a given constant, these expressions will as 
efore refer to a point on a given surface. But, if 


P, q, 7 are regarded as three independent parameters, 
x, y, z will be the coordinates of a point in space, de- 
termined by means of the three parameters p, q, 7; 
these parameters are said to be the curvilinear coor- 
dinates, or (in a generalized sense of the term) simply 
the coordinates of the point. We arrive otherwise at 
the notion by taking p, g, reach as a given function 
of x, y, 2; say we have p=/f(a,y,2), g=a(x.y,2), 
r = f;(x,y,z), which equations of course lead to expres- 
sions for p, g, r each as a function of a, y,z. The 
first equation determines a singly infinite set of sur- 
faces: for any given value of p we have a surface ; 
and similarly the second and third equations determine 
each a singly infinite set of surfaces. If, to fix the 
ideas, fi, /o,fs are taken to denote each a rational and 
integral function of a, y, z, then two surfaces of the 
same set will not intersect each other, and through a 
given point of space there will pass one surface of each 
set; that is, the point will be determined as a point 
of intersection of three surfaces belonging to the three 
sets respectively; moreover, the whole of space will 
be divided by the three sets of surfaces into a triply 
infinite system of elements, each of them being a 
parallelopiped. 


Orthotomic Surfaces; Parallel Surfaces. 


20. The three sets of surfaces may be such that the 
three surfaces through any point of space whatever 
intersect each other at right angles; and they are in 
this case said to be orthotomic. ‘The term curvilinear 
coordinates was almost appropriated by Lamé, to 
whom this theory is chiefly due, to the case in ques- 
tion; assuming that the equations p =/{(a,y,z), ¢g= 
Silay,z), r=f(x,y,2) refer to a system of orthotomic 
surfaces, we have in the restricted sense p, g, ras the 
curvilinear coordinates of the point. 

An interesting special case is that of confocal quadric 
surfaces. 
with the ellipsoid 

a oy 2, gt y wisely) 
@ ete lbaretete tape i 
and, if in this equation we consider a, 7, z as given, we 
have for 6 a cubic equation with three real roots 
Pp; 4, r, and thus we have through the point three 
real surfaces, one an ellipsoid, one a hyperboloid of 

one sheet, and one a hyperboloid of two sheets. 

21. The theory is connected with that of curves of 
curvature by Dupin’s theorem. Thus in any system 
of orthotomie surfaces each surface of any one of the 
three sets is intersected by the surfaces of the other 
two sets in its curves of curvature. 

22. No one of the three sets of surfaces is altogether 
arbitrary: in the equation p = f(a,y,z), p is not an 


The general equation of a surface confocal | f; 
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arbitrary function of x, y, z, but it must satisfy a cer- 
tain partial differential equation of the third order. 
Assuming that p has this value, we have g = /{(a,y,2) 
and r= /,(x,y,z) determinate functions of a,y,z2 such 
that the three sets of surfaces form an orthotomic 
system. 

23. Starting from a given surface, it has been seen 
(No. 16) that the normals along the curves of curvature 
form two systems of torses intersecting each other, and 
also the given surface at right angles. But there are, 
intersecting the two systems of torses at right angles, 
not only the given surface, but a singly infinite system 
of surfaces. If at each point of the given surface we 
measure off along the normal one and the same dis- 
tance at pleasure, then the locus of the points thus 
obtained is a surface cutting all the normals of the 
given surface at right angles, or, in other words, 
having the same normals as the given surface; and it 
is therefore a parallel surface to the given surface. 
Hence the singly infinite system of parallel surfaces 
and the two singly infinite systems of torses form to- 
gether a set of orthotomic surfaces. 


The Minimal Surface. 


24. This is the surface of minimum area—more ac- 
curately, a surface such that, for any indefinitely small 
closed curve which can be drawn on it round any 
point, the area of the surface is less than it is for any 
other surface whatever through the closed eurve. It at 
once follows that the surface at every point is concavo- 
convex; for, if at any point this was not the case, we 
could, by cutting the surface by a plane, describe round 
the point an indefinitely small closed plane curve, and 
the plane area within the closed curve would thenbe 
less than the area of the element of surface within the 
same curve. The condition leads to a partial differen- 
tial equation of the second order for the determination 
of the minimal surface : considering z as a funetion of 
x, y, and writing as usual p, q, 7, s, ¢ for the first and 
second differential coefficients of z in regard to x, y 
respectively, the equation (as first shown by Lagrange) 
is (1+ q*)r — 2pqs + (1+ p?)t = 0, or as this may a 

: oY lg eee 

be written, dy V1 +p se, @ +a Vitp+¢ 0. 
The general integral contains of course arbit fune- 
tions, and if we imagine these so determined that the 
surface may pass through a given closed curve, and if, 
moreover, there is but one minimal surface passing 
through that curve, we have the solution of the 
problem of finding the surface of minimum area within 
the same curve. The surface continued beyond the 
closed curve is a minimal surface, but it is not of ne- 
cessity or in general a surface of minimum area for an 
arbitrary bounding curve not wholly ineluded within 
the given closed curve. It is hardly nece to 
remark that the plane is a minimal surface, and that 
if the given closed curve is a plane curve, the plane is 
the proper solution; that is, the plane area within the 
given closed curve is less than the area for any other 
surface through the same curve. The given closed 
curve ts not of necessity a single curve: it may be, 
or instance, a skew polygon of four or more sides. 

The partial differential equation was dealt with 
in a very remarkable manner by Riemann. m 
the second form given above it appears that we have 
hae’ oa lete differential, Gaepittin 
Vitrore =a complete differential, or, putting 
this = df, we introduce into the solution a variable ¢, 
which combines with z in the formsz+%% (i =V—1 
as usual. The boundary conditions have to be satis- 
fied by the determination of the conjugate variables 
n, 7 as functions of z-+ it, z—7%, or, say, of Z 
respectively, and by writing S, S’ to denote a + iy 
—7y respectively. Riemann obtains finally two 07 
differential equations of the first order in S, S 
Z, Z’, «nd the results are completely worked ou 
some very interesting special cases, eo ie 
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The memoirs on various parts of the general subject are | “ Ueber die Fliche vom kleinsten Inhalt bei gegebener Be- 
very numerous ; references to many of them will be found | grenzung,” as published in Gétt. Abhandl., vol. xiii. (1866- 
in Salmon’s Treatise on the Analytic Geometry of Three Dimen- | 67)—contains an introduction by Hattendorff giving the 


sions, 4th ed., Dublin, 1882 (the most comprehensive work 
on solid geometry) ; for the minimal surface (which is not 
considered there) see Memoirs xviii. and xxvi. in Reimann’s 
Gesammelte mathematische Werke, Leipsic, 1876; the former— 


| history of the 


question. (A. CA.) 


SURGEONS, Coturae or. See Socrertzs. 
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ky in all countries is as old as human 
needs. A certain skill in the stanching of blood, 
the extraction of arrows, the binding up of wounds, 
the supporting of broken limbs by splints, and the 
like, together with an instinctive reliance on the heal- 
ing power of the tissues, has been common to men 
everywherc. In both branches of the Aryan stock 
surgical practice (as well as medical) reached a high 
degree of perfection at a very early period. It is a 
matter of controversy whether the Greeks got their 
medicine (or any of it) from the Hindus (through the 
medium of the Heyptian priesthood), or whether the 
Hindus owed that high degree of medical and surgical 
knowledge and skill which is reflected in Charaka and 
Snsruta (commentators of uncertain date on the Ayur- 
eda; see SANSKRIT, vol. xxi., pp. 308-9) to their 
contact with Western civilization after the campaigns 
of Alexander. The evidence in favor of the former 
view is ably stated by Wise in the Introduction to his 
History of Medicine among the Asiatics (London, 1868). 
The correspondence between the Susruta and the 
Hippocratic Collection is closest in the sections relat- 
ing to the ethics of medical practice ; the description, 
also of lithotomy in the former agrees almost exactly 
with the account of the Alexandrian practice as given 
by Celsus. But there are certainly some dexterous ope- 
rations described in Sugruta i as the EpMoD lags) 
which were of native invention; the elaborate an 
lofty ethical code appears to be of pure Brahmanical 
pugs and the very copious materia medica (which 
included arsenic, mercury, zinc, and many other sub- 
stances of permanent value) does not contain a single 
article of fk source. There is evidence also (in 
Arrian, Strabo, and other writers) that the East en- 
joyed a proverbial reputation for medical and surgical 
wisdom at the time of Alexander’s invasion. We may 
give the first place, then, to the Eastern branch of the 
an race in a sketch of the rise of surgery, leaving 
as insoluble the question of the date of the Sanskrit 
compendiums or compilations which pass under the 
names of two representative persons, Charaka and 
Susruta (the dates assigned to these ranging as widely 
as 500 years on each side of the Christian era. 
The Susruta speaks throughout of a single class of 
practitioners who undertook both surgical 


Ancient 2 
Hindu and medical cases. Nor were there any 
— fixed degrees or orders of skill within the 


profession; even lithotomy, which at Alex- 
andria was assigned to specialists, was to be under- 
taken by any one, the leave of the rajah having been 
first obtained. The only distinction recognized be- 
tween medicine and surgery was in the inferior order 
of barbers, nail-trimmers, ear-borers, tooth-drawers, 
and phlebotomists, who were outside the Brahmanical 


caste,..- 

Sugruta describes more than one hundred surgical 
instruments, made of steel. They should 
have good handles and firm joints, be well 
polished, and sharp enough to divide a hair ; 
they should be perfectly clean, and kept in 
é 'in a wooden box. ‘They included various shapes 
of scalpels, bistouries, lancets, scarifiers, saws, bone- 
-nippers, scissors, trocars, and needles. There were 

also blunt hooks, loops, probes including a caustic- 


‘ments, 


holder), directors, sounds, scoops, and forceps (for 
polypi, ete.), as well as catheters, syringes, a rectal 
speculum, and bougies. There were fourteen varieties 
of bandage. ‘The favorite form of splint was made of 
thin slips of bamboo bound together with string and 
cut to the length required. Wise says that he has 
frequently A ‘‘this admirable splint,’’ particularly 
for fractures of the thigh, humerus, radius, and ulna, 
and it has been subsequently adopted in the English 
aap under the name of the ‘* patent rattan-cane 
splint. 

Fractures were diagnosed, among other signs, by 
crepitus. Dislocations were elaborately 
classified, and the differential diagnosis 
given; the treatment was by traction and countertrac- 
tion, circumduction, and other dexterous manipulation. 
Wounds were divided into incised, punctured, lacer- 
ated, contused, ete. Cuts of the head and face were 
sewed. Skill in extracting foreign bodies was carried 
to a great height, the magnet being used for iron par- 
ticles under certain specified circumstances. _Inflam- 
mations were treated by the usual antiphlogistie 
regimen and appliances ; venesection was practiced at 
several other points besides the bend of the elbow; 
leeches were more often resorted to than the lancet; 
cupping also was in general use. Poulticing, foment- 
ing, and the like were done as at present. Amputation 
was done now and then, notwithstanding the want of 
a good control over the hemorrhage; boiling oil was 
applied to the stump, with pressure by means of a 
cup-formed bandage, pitch being sometimes added. 
Tumors and enlarged lymphatic glands were cut out, 
and an arsenical salve applied to the raw surfaces to 
prevent recurrence. Abdominal dropsy and hydrocele 
were treated by tapping with a trocar; and varieties 
of hernia were understood, omental hernia being re- 
moved by operation on the scrotum. Aneurisms were 
known, but not treated; the use of the ligature on the 
continuity of an artery, as well as on the cut end of it 
in a flap, is the one thing that a modern surgeon will 
miss somewhat noticeably in the ancient surgery of the 
Hindus; and the reason of their backwardness in that 
matter was doubtless their want of familiarity with the 
course of the arteries and with the arterial circulation. 
Besides the operation already mentioned, the abdomen 
was opened by a short incision below the umbilicus 
slightly to the left of the middle line, for the purpose 
of removing intestinal concretions or other obstruction 
(laparotomy). Only a small segment of the bowel was 
exposed at one time; the concretion when found was 
removed, the intestine stitched together again, an- 
ointed with ghee and honey, and returned into the 
cavity. Lithotomy was practiced, without the staff. 
There was a plastic operation for the restoration of the 
nose, the skin being taken from the cheek adjoining, 
and the Stee in Bes up by a bridge of tissue. The 
ophthalmic surgery es he extraction of cataract. 
Obstetric onerations were various, including cesarean 
section and crushing the foetus. 

P ere medication ae gable an ae in sur- 
gical cases were In keeping with the genera 
care and elaborateness of their practice, and ,,,Medical 
with the copiousness of their materia med- 
ica. Ointments and other external applications had 
usually a basis of ghee (or clarified butter), and con- 


Operations. 
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tained, among other things, such metals as arsenic, 
zine, copper, mercury, and sulphate of iron. For every 
emergency and every known form of disease there 
were elaborate and minute directions in the Sastras, 
which were taught by the physician-priests to the 

young aspirants. Book learning was con- 


es sidered vf no use without experience and 
titioners, manual skill in operations; the different 


surgical operations were shown to the stu- 
dent upon wax spread on a board, on gourds, cucum- 
bers, and other soft fruits; tapping and puncturing 
were practiced on a leathern bag filled with water or 
soft mud; scarifications and bleeding on the fresh 
hides of animals from which the hair had been -re- 
moved; puncturing and lancing upon the hollow stalks 
of water-lilies or the vessels of deud animals; bandag- 
ing was practiced on flexible models of the human 
body; sutures on leather and cloth; the plastic opera- 
tions on dead animals ; and the application of caustics 
and cauteries on living animals. A knowledge of 
anatomy was held to be necessary, but it does not 
appear that it was systematically acquired by dissec- 
tion. Superstitions and theurgic ideas were diligently 
kept up so as to impress the vulgar. The whole body 
of eesithing, itself the slow growth of much close 
observation and profound thinking during the vigorous 
period of Aryan progress, was given out in later times 
as a revelation from heaven, and as resting upon an 
absolute authority. Pathological principles were not 
wanting, but they were derived from a purely arbitrary 
or conventional physiology (wind, bile, and phlegm) ; 
and the whole elaborate fabric of rules and directions, 
great though its utility must have been for many gener- 
ations, was without the quickening power of reason 
and freedom, and became inevitably stiff and decrepit. 
The Chinese appear to have been far behind the 
Hindus in their knowledge of medicine and 
surgery, notwithstanding that China pro- 
fited at the same time as Tibet by the missionary propa- 
gation of Buddhism. Surgery in particular had hardly 
developed among them beyond the merest rudiments, 
owing to their religious respect for dead bodies and 
their unwillingness to draw blood or otherwise inter- 
fere with the living structure. Their anatomy and 
physiology have been from the earliest times unusually 
fanciful, and their surgical practice has consisted almost 
entirely of external applications. Tumors and boils 
were treated by scarifications or incisions. The dis- 
tinctive Chinese surgical invention is acupuncture, or 
the insertion of fine needles, of hardened silver or 
gold, for an inch or more (with a twisting motion) into 
the seats of pain or inflammation. Wise says that 
“the needle is allowed to remain in that part several 
minutes, or in some cases of neuralgia for days, with 
great advantage’’ ; rheumatism and chronic gout were 
among the localized pains so treated. ‘There are 367 
points specified where needles may be inserted without 
injuring great vessels and vital organs. 
Cupping-vessels made of cow-horn have been found 
in ancient Egyptian tombs. On monu- 
ments and the walls of temples are figures 
of patients bandaged, or undergoing operation at the 
hands of surgeons. In museum collections of Egyp- 
tian antiquities there are lancets, forceps, knives, 
probes, scissors, etc. bers interprets a passage in 
the papyrus discovered by him as relating to the oper- 
ation of cataract. Surgical instruments for the ear 
are figured, and artificial teeth have been found in 
mummies. Mummies have also been found with well- 
set fractures. Herodotus describes Egypt, notwith- 
standing its fine climate, as being full of medical prac- 
titioners, who were all ‘* specialists.’’ The ophthalmic 
surgeons were celebrated, and practiced at the court 
of Cyrus. 
As in the case of the Sanskrit medical writings, the 
dresk earliest. Greek compendiums on surgery 
: bear witness to a long organie growth of 
knowledge and skill through many generations. In 


Chinese. 


Egyptian. 
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the Homeric picture of society the surgery is that of 
the battlefield, and it is of the most meagre kind. 
Achilles is concerned about the restoration to health 
of Machaon for the reason that his skill in cutting out 
darts and applying salves to wounds was not the least 
valuable service that a hero could render to the Greek 
host. Machaon probably represents an amateur, 
whose taste had led him, as it did Melampus, to con- 
verse with centaurs and to glean some of their tradi- 
tional wisdom. Between that primitive state of civili- 
zation and the date of the first Greek treatises there 


had been a long interval of gradual prog- 
Hippo- 


ress. The surgery of the Hippocratic c 
‘ ; ary. = ° cratic 
Collection (age of Pericles) bears every evi- surgery. 


dence of finish and elaboration. The two 
treatises on fractures and on dislocations respectively 
are hardly surpassed in some ways by the writings of 
the present mechanical age. Of the four dislocations 
of the shoulder the displacement downwards into the 
axilla is given as the only one at allcommon. The 
two most usual dislocations of the femur were back- 
wards on to the dorsum ilii and forwards on to the 
obturator region. Fractures of the spinous processes 
of the vertebrae are described, and caution advised 
against trusting those who would magnify that injury 
into fracture of the spine itself. ‘Tubercles (¢iuara) 
are given as one of the causes of spinal curvature, an 
anticipation of Pott’s diagnosis. In all matters of 
treatment there was the same fertility of resource as 
in the Hindu practice; the most noteworthy point is 
that shortening was by many regarded as inevitable 
after simple fracture of the femur. Fractures and 
dislocations were the most complete chapters of the 
Hippocratic surgery ; the whole doctrine and practical 
art of them had arisen (like sculpture) with no help 
from dissection, and obviously owed its excellence to 
the opportunities of the paleestra. The next most 
elaborate chapter is that on wounds and injuries of the 
head, which refers them to a minute subdivision, and 
includes the depressed fracture and the contrecoup. 
Trephining was the measure most commonly resorted 
to, even where there was no compression. Numerous 
forms of wounds and injuries of other parts are speci- 
fied. Ruptures, piles,*rectal polypi, fistula in ano, 
and prolapsus ant were among the other conditions 
treated. The amputation or excision of tumors does 
not appear to have been undertaken so freely as in 
Hindu surgical practice ; nor was lithotomy performed 
except by a specially expert person now and then. 
The diagnosis of empyema was known, and the treat- 
ment of it was by an incision in the intercostal space 
and evacuation of the pus. Among their instruments 
were forceps, probes, directors, syringes, rectal specu- 
lum, catheter, and various kinds of cautery. 

Between the Hippocratic era and the founding of 
the school of Alexandria (about 300 B.c), 


there is nothing of surgical progress to Alex- 
dwell upon. The Alexandrian epoch stands Maris: 


out prominently by reason of the enthusi-. 
astic cultivation of human anatomy—there are a 
tions also of vivisection—at the hands of Herophilus 
and Erasistratus. The sum and substance of this 
movement appears to have been precision of diagnosis 
(not Gwelesened with pedantic minuteness), ness 
of operative procedure, subdivision of practice into a 
number of specialties, but hardly a single addition to 
the stock of physiological or pathological ideas, or even 
to the traditional wisdom of the Hippocratic time. 
“The surgeons of the Alexandrian school were all 
distinguished by the nicety and complexity of their 
dressings and bandagings, of which they invented a 
great variety.’’ Herophilus boldly used the knife eve 
on internal organs such as the liver and spleen, whi 
latter he regarded ‘* as of little consequence it 

mal economy.’’ He treated retention of uri 
particular kind of catheter, which long bore 
Lithotomy was much practiced by a few s 
and one of them (Ammonius) is said to hay 
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instrument for breaking the stone in the bladder into | the ligature appear to have given way to the actual 


several pieces when it was too large to remove whole. 
A sinister story of the time is that concerning Antio- 
chus, son of Alexander, king of Syria, who was done 


to death by the lithotomists when he was ten years | 


old, under the pretence that he had stone in the blad- 
der, the instigator of the crime being his guardian and 
supplanter Diodvtus. 

The treatise of Celsus De re medica (reign of Au- 
gustus) reflects the state of surgery in the ancient 
world for a period of several centuries: it is the best 
record of the Alexandrian practice itself, and it may 
be taken to stand for the Roman practice of the period 
following. Great jealousy of Greek medicine and sur- 
gery was expressed by many of the Ro- 
mans of the republic, notably by Cato the 
Elder (234-149 B.c.), who himself prac- 
ticed on his estate according to the native traditions. 
His medical observations are given in De re rustica. 
In reducing dislocations he made use of the following 
incantation: ‘‘ Huat hanat ista pista sista damiato 
damnaustra.’’ The first Greek surgeon who estab- 
lished himself in Rome is said to have been Archaga- 
thus, whose fondness for the knife and cautery at length 
led to his expulsion by the populace. 
person of Asclepiades, the contemporary and friend 
of Cicero, that the Hellenic medical practice acquired 
a permanent footing in Rome. This eloquent and 
plausible Greek confined his practice mostly to medi- 
cine, but he is credited with practicing the operation 
of tracheotomy. He.is one of those whom Tertullian 
quotes as abandoning themselves to vivisections for the 
gratification of their curiosity: ‘‘ Asclepiades capras 
suas quaerat sine-corde balantes et muscas suas abigat 
sine capite volantes”’ (De anima, 15). The 
next figure in the surgical history is Celsus, 
who devotes the 7th and 8th books of his De re medica 
exclusively to surgery. There is not much in these 
beyond the precepts of the Brahmanical sAstras and the 
maxims sae rules of Greek surgery. Plastic opera- 
tions for the restoration of the nose, lips, and ears are 
described at some length, as well as the treatment of 
hernia by taxis and operation; in the latter it was 
recommended to apply the actual cautery to the canal 
after the hernia had beea returned. The celebrated 
description of lithotomy is that of the operation as 
practiced long before in India and at Alexandria. The 
treatment of sinuses in various regions is dwelt upon, 
and in the case of sinuses of the thoracic wall resec- 
tion of the rib is mentioned. | Trephining has the same 

rominent place assigned to it as in the Greek surgery. 
he resources of contemporary surgery may be esti- 
mated by the fact that subcutaneous urethrotomy was 
practiced when the urethra was blocked by a calculus. 
Amputation of an extremity is described in detail for 
the first time in surgical literature. Mention is made 
of a variety of ophthalmic operations, which were done 
by specialists after the Alexandrian fashion. 
alen’s practice of surgery was mostly in the early 
una part of his career (born 131 A.D.), and 
there is little of special surgical interest in 
his writings, great as their importance is for anatomy, 
physiology, and the eer doctrines of disease. 
Among the operations credited to him are resection 
of a portion of the sternum for caries and ligature of 
the temporal artery. It may be assumed that surgical 
practice was in a flourishing condition all 
aac the through the period of the empire from the 

man . . 
empire. | accounts preserved by Oribasius of the 

great surgeons Antyllus, Leonides, Rufus, 
and Heliodorus. Antyllus (300) is claimed by Hiser 
as one of the greatest of the world’s surgeons; he had 
an operation for aneurism (tying the artery above and 
below the sac, and evacuating its contents), for cataract, 
for the cure of stammering ; and he treated contract- 
ures by something like tenotomy. Rufus and Helio- 
dorus are said to Fae practiced torsion for the arrest 


Cato 
Major. 


Celsus. 


of hemorrhage: but in later periods both that and 


It was in the) 


cautery. Hiser speaks of the operation for scrotal 


‘hernia attributed to Heliodorus as *‘a brilliant example 


” 


of the surgical skill during the empire.’’ The same 
surgeon treated stricture of the urethra by internal 
section. Both Leonides and Antyllus removed glan- 


| dular swellings of the neck (strum); the latter liga- 


tured vessels before cutting them, and gives directions 
for avoiding the carotid artery and jugular vein. The 
well-known operation of Antyllus for aneurism has 
been mentioned before. Flap-amputations were prac- 
ticed by Leonides and Heliodorus. But perhaps the 
most striking illustration of the RN surgery of 
the period is the freedom with which bones were 
resected, including the long bones, the lower jaw, and 
the upper jaw. 

Whatever progress or decadence surgery may have 
experienced during the next three centuries 
is summed up in the authoritative treatise ‘rmed 
of Paulus of Aigina 0) Of his seven cs 
books the sixth is entirely devoted to operative sur- 
gery, and the fourth is largely occupied with surgical 


Byzan- 


diseases. The importance of Paulus for surgical his- 
tory during several centuries on each side of his own 
eriod will appear from the following remarks of 


francis Adams in his translation an 
(vol. ii. p. 247). 


“This book (bk. vi.) contains the most complete system 
of operative surgery which has come down to us from 
ancient times..... Haly Abbas in the 9th book of his 
Practica copies almost everything from Paulus. Albucasis 
{[Abulcasis] gives more original matter on surgery than any 
other Arabian author, and yet, as will be seen from our 
commentary, he is indebted for whole chapters to Paulus. 
In the Continens of Rhases, that precious repository of 
ancient opinions on medical subjects, if there be any sur- 
gical information not to be found in our author it is mostly 
derived from Antyllus and Archigenes. As to the other 
authorities, although we will occasionally have to explain 
their opinions upon particular subjects, no one has treated 
of surgery in a systematical manner; for even Avicenna, 
who treats so fully of everything else connected with 
medicine, is defective in his accounts of surgical opera- 
tions; and the descriptions which he does give of them are 
almost all borrowed from our author. The accounts of 
fractures and dislocations given by Hippocrates and his 
commentator Galen may be pronounced almost complete; 
but the information which they supply upon most other 
surgical subjects is scanty.” 


commentary 


It is obviously impossible in a brief space to convey 
any notion of the comprehensiveness of the surgery 
of Paulus ; his sixth book, with the peculiarly valuable 
commentary of Adams, brings the whole surgery of 
the ancient world to a focus; and it should be referred 
to at first hand. Paulus himself is credited with the 
principle of local depletion as against general, with 
the lateral operation for stone instead of the mesial 
and with understanding the merits of a tree external 
incision and a limited internal, with the diagnosis of 
aneurism by anastomosis, with an operation for aneu- 
rism like that of Antyllus, with amputation of the 
cancerous breast by crucial incision, and with the 
treatment of fractured patella. ; 

The Arabians have hardly any greater merit in 
medicine than that of preserving intact the 
bequest of the ancient world. To surgery 
in particular their services are small,—first, because 
their religion proscribed the practice of anatomy, and 
secondly, because it was a characteristic of their race 
to accept with equanimity the sufferings that fell to 
them, and to decline the means of alleviation. The 
great names of the Arabian school, Avicenna and 
Averroes, are altogether unimportant for surgery. 
Their one distinctively surgical writer was Abulcasim 
(d. 1122), who is chiefly celebrated for his free use of 
the actual cautery and of caustics. He showed a good 
deal of character in declining to operate on goitre, in 
resorting to tracheotomy but sparingly, in refusing to 
meddle with cancer, and in evacuating large abscesses 
by degrees. 
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For the five hundred years following the work of 


Medieval. ut the names of a few practitioners at the 
court and of imitators or compilers. Meanwhile in 
western Europe (apart from the Saracen civilization) 
a medical school had gradually grown up at Salerno, 
which in the 10th century had already become famous. 
From it issued the Regimen Salernitanum, a work 
used by the laity for several centuries, and the Com- 
pendium Salernitanum, which circulated among the 
profession. ‘The serious decline of the school dates 
from the founding of a university at Naples in 1224. 
In its best period princes and nobles resorted to it for 
treatment from all parts of Europe. The hétel dieu 
of Lyons had been founded in 560, and that of Paris 
a century later. The school of Montpellier was founded 
in 1025, and became the rallying point of Arabian and 
Jewish learning. A good deal of the medical and 
surgical practice was in the hands of the religious 
orders, particularly of the Benedictines. The practice 
of surgery by the clergy was at length forbidden by 
the council of Tours (1163). The surgical writings of 
the time were mere reproductions of the classical or 
Arabian authors: ‘‘unus non dicit nisi quod alter.” 
One of the first to go back to independent observa- 
tion and reflection was William of Saliceto, who be- 
longed to the school of Bologna; his work (1275) 
advocates the use of the knife in many cases where 
the actual cautery was used by ancient prescription. 
A greater name in the history of medizeval surgery is 
that of his pupil Lanfranchi of Milan, who migrated 
(owing to political troubles) first to Lyons and then to 
Paris. He distinguished between arterial and venous 
hemorrhage, and is said to have used the ligature for 
the former. Contemporary with him in France was 
Henri de Mondeville of the school of Montpellier, 
whose teaching is best known through that of his more 
famous pupil Guy de Chauliac; the Chirurgie of the 
latter bears the date of 1363, and marks the advance 
in — which the revival of anatomy by Mondino 
had made possible. Eighteen years before Lanfranchi 
came to Paris a college of surgeons was fuunded there 
(1279) by Pitard, who had accompanied St. Louis to 
Palestine as his surgeon. The college was under the 
protection of St. Cosmas and St. Damianus, two prac- 
titioners of medicine who suffered martyrdom in the 
reign of Diocletian, and it became known as the 
Collége de St. Come. From the time that Lanfranchi 
joined it it attracted many pupils. It maintained its 
independent existence for several centuries, alongside 
the medical faculty of the university ; the corporations 
of surgeons in other capitals, such as those of London 
and Edinburgh, were modelled upon it. 

‘The 14th and 15th centuries are almost entirely 
without interest fur surgical history. ‘The dead level 
of tradition is broken first by two men of originality 
and genius, Paracelsus and Paré, and by the revival 
of anatomy at the hands of Vesalius and Fallopius, 
professors at Padua. Apart from the mystical form 
in which much of his teaching was cast, 
Paracelsus has great merits as a reformer 
of surgical practice. ‘‘The high value of his surgical 
writings,’ says Hiiser, ‘‘ has been recognized at all 
times, even by his opponents.’’ It is not, however, 
as an innovator in operative surgery but rather as a 
direct observer of natural processes that Paracelsus is 
distinguished. His description of ‘* hospital gan- 
grene,’’ fur example, is perfectly true to nature ; his 
numerous observations on syphilis are also sound and 
sensible ; and he was the first to point out the connec- 
tion between cretinism of the offspring and goitre of 
the parents. He gives most prominence to the heal- 
ing of wounds. His special surgical treatises are Die 
kleine Chirurgie (1528) and Die grosse Wund-Arznei 
(1536-37) Se latter being the best known of his 
works. Somewhat later in date, and of much greater 
conerete importance fur surgery than Paracelsus, is 
Ambroise Paré (1517-1590). He began life as ap- 
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prentice to a barber-surgeon in Paris and as a pupil 
at the hétel dieu. His earliest opportuni- P 

roth * “4: . aré, 
ties were in military surgery during the cam- 
paign of Francis L. in Piedmont. Instead of treating 
gunshot wounds with hot oil, according to the practice 
‘of the day, he had the temerity to trust to a simple 
bandage ; and from that beginning he proceeded to 
;many other developments of rational surgery. In 
1545 he published at Paris La méthode de traicter les 
playes faictes par hacquebutes et aultres bastons a feu. 
The same year he began to attend the lectures of Syl- 
vius, the Paris teacher of anatomy, to whom he be- 
came prosector; and his next book was an Anatomy 
(1550). His most memorable service was to get the 
use of the ligature for large arteries generally adopted, 
a method of controlling the haemorrhage Which made 
amputation on a large scale possible for the first time 
in history. Like Paracelsus, he writes simply and to 
the point in the language of the people, while he is 
free from the encumbrance of mystical theories, which 
detract nota little from the merits of his fellow-re- 
former in Germany. It is only in his book on mon- 
sters, written towards the end of his career, that he 
shows himself to have been by no means free from 
superstition. Paré was adored by the army and 


greatly esteemed by successive French kings; but his 
innovations were opposed, as usual, by the faculty, and 
he had to justify the use of the ligature as well as he 
conld by quotations from Galen and other ancients. 

Surgery in the 16th century recovered much of the 
dexterity and resource that had distin- sdieenth 
guished it in the best periods of antiquity, Senta. 
while it underwent the developments 
opened up to it by new forms of wounds inflicted by 
new weapons of warfare. The use of the staff and 
other instruments of the ‘‘ apparatus major’’ was the 
chief improvement in lithotomy. A “radical eure”’ 
of hernia by sutures superseded the old application 
of the actual cautery. ‘Tre earlier modes of treating 
stricture of the urethra were tried; plastic operations 
were once more done with something like the skill of 
Brahmanical and classical times; and ophthalmic 
surgery was to some extent rescued from the hands of 
ignorant pretenders. It is noteworthy that even in 
the legitimate profession dexterous special operations 
were Tene secret; thus the use of the ‘‘apparatus 
major’’ in lithotomy was handed down as a secret in 
the family of Laurence Colot, a contemporary of 
Paré’s. : 

The 17th century was distinguished rather for the 
rapid progress of anatomy and physiology, 


for the Baconian and Cartesian philoso- cower 
. . . nth 
phies, and the keen interest taken in com- _ century 


plete systems of medicine, than for a high. 
standard of surgical practice. The teaching of Paré 
that gunshot wounds were merely contused and not 
poisoned, and that simple treatment was the best for 
them, was enforced anew by Magati (1579-1647), 
Wiseman, and others. Trephining was freely resorted 
to, even for inveterate migraine; Philip William, 
prince of Orange, is said to have been trephin 
seventeen times. Flap-amputations, which had been 
racticed in the best period of Roman surgery by 
eonides and Heliodorus, were reintroduced by Lowd- 
ham, an Oxford surgeon, in 1679, and probably, used 
by Wiseman, who was the first to practice the primary 
major amputations. Fabriz von Hilden (1560-1634) 
introduced a form of tourniquet, made by pladoe a 
piece of wood under the bandage encircling the limb; 
out of that there grew the block-tourniquet of ¢ 
first used at the siege of Besangon in 1674; and this, 
again, was superseded by Jean Louis Petit’s serew- 
tourniquet in'1718. Strangulated hernia, which was 
for long avoided as a noli me tangere, asu 
of operation. Lithotomy by the lateral method ¢ 
to great perfection in the hands of Jacques Bea’ 
To this century also belong the first indicat 
to mention the Alexandrian practice of Ammo 
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of crushing the stone in the bladder. The theory and 
practice of transfusion of blood occupied much atten- 
tion, especially among the busy spirits of the Royal 
Society, such as Boyle, Lower, and others. The seat 
of cataract in the substance of the lens was first made 
out by two French surgeons, Quarré and Lasnier. 
Perhaps the most important figure in the surgical his- 
Wiseman, '0'Y of the century is Richard Wiseman, 
* the father of English surgery. Wiseman 
took the Royalist side in the wars of the Common- 
wealth, and was surgeon to James I. and Charles L., 
and accompanied Charles II. in his exile in France 
and the Low Countries. After serving for a time in 
the Spanish fleet, he joined the Royalist cause in Eng- 
land and was taken prisoner at the battle of Worcester. 
At the Restoration he became serjeant-surgeon to 
Charles II., and held the same office under James II. 
His Seven Chirurgical Treatises were first published 
in 1676, and went through several editions; they re- 
late to tumors, ulcers, diseases of the anus, king’s evil 
(scrofula), wounds, fractures, luxations, and lues 
venerea. Wiseman was the first to advocate primary 
amputation (or operation before the onset of fever) in 
cases of gunshot wounds and other injuries of the 
limbs. e introduced also the practice of treating 
aneurisms by compression, gave an accurate account 
of fungus articulorum, and improved the operative 
procedure for hernia. 
The 18th century marks the establishment of 
- surgery on a broader basis than the skill of 
ghteenth - 4°. 
century. individual surgeons of the court and army, 
and on a more scientific basis than the rule 
of thumb of the multitude of barber-surgeons and 
other inferior orders of practitioners. In Paris the Col- 
lége de St. Come gave way to the Academy of Surgery 
in 1781, with Petit as director, to which was added at 
a later date the Ecole Pratique de Chirurgie, with Cho- 
part and Desault among its first professors. The 
Academy of Surgery set up a very high standard from 
the first, and exercised great exclusiveness in its pub- 
lications and its honorary membership. In London 
and Edinburgh the development of surgery proceeded 
on less academical lines, and with greater scope for in- 
dividual effort. Private dissecting rooms and anatomi- 
cal theatres were started, of which perhaps the most no- 
table was Dr. William Hunter’s school in Great Wind- 
mill Street, London, inasmuch as it was the first perch 
of his more famous brother John Hunter. In Kdin- 
burgh, Alexander Monroe, first of the name, became 
professor of anatomy to the company of surgeons in 
1719, transferring his title and services to the university 
the year after; as he was the first systematic teacher of' 
bedianc or surgery in Edinburgh, he is regarded as 
the founder of the famous medical school of that city. 
In both London and Edinburgh a company of barbers 
and surgeons had been in existence for many years 
fore ; but it was not until the association of these 
companies with the study of anatomy, comparative 
anatomy, physiology, and pathology that the surgical 
profession began to take rank with the older order of 
physicians. Hence the significance of the eulogy of 
a living surgeon on John Hunter: ‘‘ more than any 
other man he helped to make us gentlemen”’ ( Hunterian 
Oration, 1877). The state of surgery in Germany may 
be inferred from the fact that the teaching of it at the 
new university of Géttingen was for long in the hands 
of Haller, whose office was ‘‘ professor of theoretical 
medicine.’’ In the Prussian army it fell to the regi- 
mental surgeon to shave the officers. At Berlin a 
medico-chirurgical college was founded by surgeon- 
general Holtzendorff in 1714, to which was joined in 
1726 a school of clinical surgery at the Charité. Mili- 
tary surgery was the original oe of the school, 
which still exists, side by side with the surgical cliniques 
of the faculty, as the Friedrich Wilhelm’s Institute. 
In Vienna, in like manner, a school for the training 
of army surgeons was founded in 1785,—Joseph’s 
Academy or the Josephinum. The first systematic 
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teaching of surgery in the United States was by Dr. 
Shippen at Philadelphia. where the medical college 
towards the end of the century was largely officered by 
pupils of the Edinburgh school. Without attempting 
to enumerate the great names in surgery during the 
18th century, it will be possible to introduce the more 
prominent of them in a brief’ sketch of the additions 
to the ideas and resources of surgery in that period. 
A great part of the advance was in surgical path- 
ology, eed a Petit’s observations on the forma- 
tion of thrombi in severed vessels, Hunter’s account 
of the reparative process, Benjamin Bell’s classifica- 
tion of ulcers, the observations of Duhamel and others 
on the formation of callus and on. bone-repair in 
general, Pott’s distinction between spinal curvature 
from caries or abscess of the vertebre and kyphosis 
from other causes, observations by various surgeons on 
chronic disease of the hip, knee, and other joints, and 
Cheselden’s description of neuroma. Among the great 
improvements in surgical procedure we have Chesel- 
den’s operation of lithotomy (six deaths in eighty cases), 
Hawkins’s cutting gorget fur the same (1753), Hunter’s 
operation (1785) for popliteal aneurism by tying the 
femoral artery in the canal of the triceps where its 
walls were sound (‘‘ excited the greatest wonder,”’ As- 
salini), Petit’s, Desault’s, and Pott’s treatment of frac- 
tures, Gimbernat’s (Barcelona) operation for strangu- 
lated femoral hernia, Pott’s bistoury for fistula, White’s 
(Manchester) and Park’s (Liverpool) excision of joints 
Petit’s invention of the screw-tourniquet, the same 
surgeon’s operation for lachrymal fistula, Chopart’s 
partial amputation of the foot, Desault’s bandage for 
fractured clavicle, Bromfield’s artery-hook, and Chesel- 
den’s operation of iridectomy. Other surgeons of great 
versatility and general merit were Sharp of London, 
Gooch of Norwich, Hey of Leeds, David and Le Cat of 
Rouen, Sabatier, La Faye, Ledran, Louis, Morand, and 
Percy of Paris, Bertrandi of Turin, Troja of Naples, Pal- 
letaof Milan, Schmucker of the Prussian army, August 
Richter of Gottingen, Siebold of Wiirzburg, Olof Acrel 
of Stockholm, and Callisen of Copenhagen. 

Two things have given surgical knowledge and skill 
in the 19th century a character of scientific 
or positive cumulativeness and a wide diffu- 
sion through all ranks of the profession. 
The one is the founding of museums of anatomy and 
surgical pathology by the Hunters, Dupuytren, Cloquet, 
Blumenbach, Barclay, and a great number of more 
modern anatomists and surgeons; the other is the 
method of clinical teaching, exemplified in its highest 
form of constant reference to principles by Lawrence 
and Syme. In surgical procedure the discovery of the 
anzesthetie properties of ether, chloroform, methylene, 
ete., has been of incalculable service; while the con- 
servative principle in operations upon diseased or in- 
jured parts and what may be called the hygienic idea 
oe more narrowly, the antiseptic principle) in surgical 
dressings have been equally beneficial. ‘The following 
are among the more important additions to the re- 
sources of the surgical art: the thin thread ligature 
for arteries, introduced by Jones of Jersey Tos ; the 
revival of torsion of arteries by Amussat (1829); the 
ractice of drainage by Chassaignac (1859); aspiration 
y Pelletan and recent improvers; the plaster-of- Paris 
andage or other immovable application for simple 
fractures, club-foot, ete. (an old Eastern practice recom- — 
mended in Europe about 1814 by the English consul at 
Bassorah); the re-breaking of badly set fractures ; 
galvano-caustics and écraseurs; the general introduc- 
tion of resection of joints (Fergusson, Syme, and 
others); tenotomy by Delpech and Stromeyer (1831); 
operation for squint by Dieffenbach (1842) ; successful 
ligature of the external iliac for aneurism of the femoral 
by Abernethy sg ligature of the subclavian in the 
third portion by Astley Cooper (1806), and in its first 
portion by Colles; crushing of stone in the bladder by 
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Gruithuisen of Munich (1819) and Civiale of Paris 
(1826); cure of ovarian dropsy by removing the cyst 
(since greatly perfected); discovery of the ophthalmo- 
scope, and many improvements in ophthalmic surgery 
by Von Griife and others; application of the laryngo- 
scope in operations on the larynx by Czermak (1860) 
and others; together with additions to the resources 
of aural surgery and dentistry. The great names in 
the surgery of the first half of the century besides those 
mentioned are: Scarpa of Italy (1747-1832); Boyer 
(1757-1833), Larrey (1766-1842),—to whom Napoleon 
left a legacy of a hundred thousand frances, with the 
eulogy: ‘‘C’est l'homme le plus vertueux que j'aie 
connu,’’—Roux (1780-1854), Lisfrane (1790-1847), 
Velpeau (1795-1868), Malgaigne (1806-1865), Nélaton 
(1807-1873),—all of the French school; of the British 
school, John Bell, Charles Bell, Allan Burns, Liston, 
Wardrop, Astley Cooper, Cline, Travers, Brodie, 
Stanley, and Guthrie; in the United States, Mott, 
Gross, and others; in Germany, Kern and Schuh of 
Vienna, Von Walther and Textor of Wiirzburg, 
Chelius, Hesselbach, and the two Langenbecks. In 
surgical pathology the discoveries and doctrines of the 
19th century are greater in scientific value than those 
of any antecedent period; and it would be unprofitable 
to attempt any enumeration of them, or of their 
authors, in a brief space. 

The authorities mostly used have been—Wise, History of 
Medicine among the Asiatics, 2 vols., London, 1868; Paulus 
Atgineta, translated with commentary on the knowledge of 
the Greeks, Romans, and Arabians, in medicine and surgery, 
by Francis Adams, 3 vols., London, 1844-47; Hiiser, Gesch. 
d, Medicin, 3d ed., vols. i. and ii., 1875-81. (G4; 0.) 


Part II.—Practice or SuRGERY. 


A great change has taken place in the practice of 
surgery since the publication (1860) of the article Sur- 
GERY in vol. xx. of the 8th edition of the present work. 
This change is due in great part to the fact that the 
germ theory of disease has been accepted by the 
majority of surgical teachers and practitioners. Scien- 
tific men have demonstrated that the causation of many 
diseased conditions is closely connected with the pres- 
ence in the diseased organ, tissue, or individual of 
living organisms, which have to a certain extent been 
classified, and are supposed to be forms of plant life. 
In one sense it is perhaps unfortunate that the article 
on surgery has to be written at the present time, be- 
cause, while there are few who now hold that these 
organisms are inert, there are some who do not grant 
that they are the cause of disease; and there are many 
differences of opinion as to the best methods of apply- 
ing this scientific knowledge to practical use. In other 
words, although much of the surgical practice of the 
present day is founded on a scientific basis, the prac- 
tical details are still matter of dispute. 

It is impossible in the present sketch to go with any 

fulness into the details of the experimental 


Improve- research by which the truth of the germ 
Wound theory was proved ; but some allusion must 
treatment. be made to the salient points which havea 


bearing on the work of the surgeon. It has 
long been known that subcutaneous injuries follow, as 
a rule, a very different course from open wounds ; and 
the past history of surgery gives evidence that surgeons 
not only were aware of this great difference but en- 
deavored, by the use of various dressings, empirically 
to prevent the evils which were matters of common 
observation during the healing of open wounds. Va- 
rious means were also adopted to prevent the entrance 
of air, e.g., in the opening of abscesses by the ‘‘ valvu- 
Jar method’’ of Abernethy, and by the suheutaneous 
division of tendons in the common deformity termed 
‘“club-foot.’’ Balsams, turpentine, and various forms 
of spirit were the basis of many varieties of dressing. 
These different dressings were frequently eambersome, 
difficult of application, and did» not attain the object 
aimed at, while at the same time they retained the dis- 
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charges, and gave rise to other evils which prevented 
rapid and painless healing. In the beginning of the 
19th century these complicated dressings began to lose 
favor, and practical surgeons went to the opposite ex- 
treme and applied a simple dressing, the main object 
of which was to allow a free escape of discharge. 
Others applied no dressing at all, laying the stump of 
a limb after amputation on a piece of dry lint, avoid- 
ing thereby any unnecessary movement of the parts. 
Others left the wound open for some hours after an 
operation, preventing in this way any accumulation, 
and brought its edges and surfaces together after all 
oozing of blood had ceased and after the effusion, the 
result of injury to the tissues by the instruments used 
in the operation, had to a great extent subsided. As 
a result of these various improvements many wounds 
healed in a thoroughly satisfactory manner. But in 
other cases inflammation often occurred, accompanied 
by pain and suppuration or the formation of pus, and 
various feverish conditions, due to and in some way 
connected with the unhealthy state of the wound, were 
observed. These constitutional sequelae frequently 
proved fatal and the general impression of surgeons 
was either that the constitution of the patient rendered 
him liable to these conditions, or that some poison had 
entered into the wound, and, passing from it into the 
veins or lymphatic vessels that had been cut across, 
reached the general circulation, contaminating the 
blood and poisoning the patient. The close clinical 
association Tapia suppuration (or the formation of 
pus) in wounds and many of those fatal cases encour- 
aged the belief that the pus cells from the wound en- 
tered the circulation (whence the word “‘ pyamia’’). 
It was also frequently observed that a septic condition 
of the wound was associated with the constitutional 
fever, and it was supposed that the septic matter 
assed into the blood (whence the term “‘ septicaemia’’ ). 
t was further observed that the crowding together of 
patients with open wounds increased the liability to 
these constitutional disasters, and every endeavor was 
made by surgeons to separate their patients and to im- 
rove the ventilation of the larger hospitals. In build- 
ing hospitals the pavilion and other systems, with 
windows on both sides and cross ventilation in the 
wards, were adopted in order to give the patients as 
much fresh air as was attainable. Hospital buildings 
were spread over as large an area as possible; the 
blocks were restricted in height, and if practicable were 
never higher than two stories. The term ‘* hospital-_ 
ism ’’ was coined by Sir J. Y. Simpson, who collected 
statistics comparing hospital and private practice, by 
which he endeavored to show that private patients 
were not so liable to those constitutional sequelae. 

This was very much the condition of affaira when 
Lister in 1860, from a study of the experi- Tister? 
mental researches of Pasteur into the causes peg 
of putrefaction, stated that the evils ob- theory, and 
served in open wounds were due to the ,}eatment 
admission into them of organisms which : 
exist in the air, in water, on instruments, on sponges, 
and on the hands of the surgeon. These organisms, 
finding a suitable nidus for their growth and develop- 
ment in the discharges and surrounding tissues, ger- 
minate in them and alter their chemical constitution, 
forming various poisonous compounds, which, if ab- 
sorbed into the blood, give rise to pyeemia and septi- 
ceemia. Having accepted the germ theory of putre- 
faction, he applied himself to discover the best way of 
preventing these organisms from reaching the wound 
from the moment that it was made until it was healed. 
He had to deal with a plant and he desired to inter- 
fere with its growth. This was possible in one of two 
ways,—either (1) by directly destroying or paralyzing 
the plant itself before it entered the wound or : 
had entered, or (2) by an interference with the s 
which it grew, for example, by facilitating the 
of the discharges and preventing their 
in the wound cavity, and by doing ev i 
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vent depression of the wounded tissues, because healthy 
tissues are the best of all germicides. Several sub- 
stances were then known possessing properties antag- 
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is placed, and the whole arrangement is fixed with a 
; : 

gauze bandage. The Mackintosh cloth prevents the 

carbolic acid from escaping and at the same time 


onistic to sepsis or putrefaction, and hence called | causes the discharge from the wound to spread through 


’ 


is spi en 


Acting on a suggestion of Lemaire’s, | the gauze. 


The wound itself is protected by the pro- 


Lister chose for his experiments carbolic acid. which | tective from the vapor given off by the carbolic gauze, 


he used at first in a crude and impure form. 


He had | whilst the surrounding parts, being constantly exposed 


many practical difficulties to contend with,—the im- | to its activity, are protected from the intrusion of 


urity of the substance, its irritating properties, the 
ifficulty of finding the exact strength in which to use 


it : on the one hand, he feared to use it too strong, lest | 


it should irritate the tissues to which it was applied and 
thus prevent healing; on the other hand, he feared to 
use it too weak, lest its true antiseptic qualities should 
be insufficient fur the main object in view. It is un- 
necessary to dwell on the details of his tentative expe- 
riments. As dressings for wounds he used various 
chemical substances, which, being mixed with carbolic 
acid in certain proportions, were intended to give off 
a quantity of eA Pbolie acid in the form of vapor, so that 


the wound might be constantly surrounded by an | 


antiseptic vapor which would destroy any organisms 
approaching it and at the same time not interfere with 
its healing. At first, although he prevented pyzemia 
in a marked degree, he, to a certain extent, irritated 
his wounds and prevented rapid healing. He began 
his experiments in Glasgow and continued them after 
his removal to the chair of clinical surgery in Kdin- 
burgh. After many disappointments, he gradually 
aoe his method of performing operations and 
ressing wounds, which will be best understood by. an 

illustration. 
A patient is suffering, let us say, from a diseased 
condition of the foot necessitating amputa- 


an tion at the ankle joint. The part to be 
joint. operated on is enveloped in a towel which 


has been soaked with a 5 per cent. solution 

of carbolic acid. The towel is applied two hours be- 
fore the operation, with the object of destroying the 
(putrefactive) organisms present in the skin. The 
patient is placed on the operating table, and brought 
under the influence of chloroform ; the limb is elevated 
to empty it of blood, and a tourniquet is applied 
round the limb below the knee. The instruments to 
be used during the operation have been previously 
—— by lying for half an hour in a flat porcelain 
ish containing earbolic acid (1 to 20). The sponges 
are lying in a similar carbolie lotion. Towels soaked 
in the same solution are laid over the table and 
blankets near the part operated upon. The hands of 
the operator, as well as those of his assistants, are 
thoroughly purified by washing them in the same 
lotion, free use being made of a nail brush for this 
purpose. The operation is performed under a cloud 
of earbolized watery vapor (1 in 30) from a steam- 
spray producer. The visible bleeding points are first 
ligatured; the tourniquet is removed ; and then any 
vessels that have escaped notice are ligatured. The 
wound is stitched, a drainage-tube made of red rubber 
being introduced at one corner to prevent accumula- 
tion of discharge; a strip of protective (oiled silk 
coated with carbolized dextrin) is washed in carbolic 
lotion and applied over the wound. A double ply of 
carbolie gauze! is soaked in the lotion and_placed over 
the protective, overlapping it freely. A dressing con- 
sisting of eight layers of dry gauze is placed over all, 
covering the stump and passing up the leg for about 
6 inches. Over that a piece of thin Mackintosh cloth 


1 The gauze Legis | consists of thin gauze which has been 
soaked in a mixture of earbolic acid (1 part). resin (5 parts), and 
7 pee The object of the paraffin is to prevent the 

gauze sticking to the skin. The resin retains the carbolic acid and 
prevents evaporation at the ordinary temperature ; at the tem- 
re of the body, however, a certain quantity of the car- 

lie acid is constantly being given off, and in this way the part 
operated on is enveloped in a vanor of carbolic acid. This anti- 
septic vapor persists as long as there isany carbolic acid in the 
Tpeuse dressing is not reliable for more than a week; 
time the earbolic acid in the gauze is dissipated and the 


Brithat requires to be renewed. 


septic contamination ; and these conditions are main- 
tained until sound healing has taken place. When- 
ever the discharge reaches the edge of the Mackin- 
tosh the case requires to be dressed, and a new supply 
of gauze amples round the stump. The gauze that 
is used should be freshly made and kept in a tin box 
to prevent evaporation of the volatile carbolie acid. 
This precaution is most needful in warm weather. 
Whenever the wound is exposed the stump is en- 
veloped in a vapor (1 in 30) of earbolic acid by means 
of the steam-spray producer. At first a syringe was 
used to keep the surface constantly wet with lotion, 
then a hand-spray, such as Richardson’s ether-spray 
roducer. More recently a steam-spray producer has 
een introduced into practice. These dressings are 
repeated at intervals until the wound is healed, the 
drainage-tube being gradually shortened and_ ulti- 
mately removed altogether. 

In the case of an accidental wound to which the 
surgeon is called a short time after its occurrence, car- 
bolic lotion (1 to 20) must be injected into the cavity 
of the wound to destroy any organisms which may 
have fallen into it. The dressings already described 
are then applied. In operating on a case in which 
putrefaction has occurred, every endeavor must be 
made to destroy the causes of putrefaction which are 


already present. The substance most frequently used 
for this purpose is chloride of zine solution, 40 grains 
to 1 oz. of water. This powerful antiseptic was ex- 
tensively used some years ago by Mr. De Morgan, 
Middlesex Hospital, London. When the wound has 
been thus purified from its septic condition, the after- 
treatment must follow strictly the plan already recum- 
mended for a recent wound to avoid secondary con- 
tamination at subsequent dressings. 

The object Lister had in view from the beginning 
of his experiments was to place the open 


wound in a condition as regards the en- Progress 
trance of organisms as closely analogous Lister. 


as possible to a truly subcutaneous wound, 
na 6 as a contusion or a simple fracture, in which the 
unbroken skin acts as a protection to the wounded 
tissues beneath. The introduction of this practice 
by Lister effected a complete change in operative 
surgery. Although the principle on which he founded 
it was at first denied by many, it is now very generally 
acknowledged to be correct. In Germany_ more 
especially his views were speedily accepted. In France 
and England their adoption was slower. In Scotland, 
erhaps in consequence of the fact that many saw 
on at work and worked under him, acquiring per- 
haps some little part of his persevering enthusiasm, 
he soon had many believers. Since about 1875 sur- 
geons have been trying to improve and simplify the 
method; chemists have been at pains to supply car- 
bolic acid in a pure form and to discover new anti- 
septies, the great object. being to get a non-irritating 
substance which shall at the same time be a power- 
ful germicide. Iodoform, eucalyptus, salicylic acid, 
boracie acid, corrosive sublimate, hate been and are 
being used, and the question as to their relative 
superiority is not yet settled. Carbolic acid has the 
disadvantage of irritating the tissues. This is partly 


counterbalanced by its anzesthetie properties. Ab- 
sorption of the carbolic acid has occasionally taken 
oisoning. But 


place, giving rise to apapne of 
this danger has been greatly lessened by the introduc- 
tion of pure acid. Of the antiseptics named carbolie 
acid, eucalyptus, and iodoform are volatile ; the rest are 
|non-volatile. At first Lister for some years irrigated 


714 


a wound with carbolie lotion during the operation, 
and at the dressings when it was exposed. ‘The intro- 
duction of the spray displaced the irrigation method. 
At the present time the irrigation method is again | 
gaining favor. All these different procedures, how- 
ever, as regards both the antiseptic used and the best 
method of its application in oily and watery solutions 
and in dressings, are entirely subsidiary to the great, 
principle involved—namely, that putrefaction in a 
wound is an evil which can be prevented, and that, if | 
it is prevented, local irritation, in so far as it is due to 
putrefaction, is obviated and septicaemia and pyzemia 
do not occur. Alongside of this great improvement | 
the immense advantage of free drainage is now uni- 
versally acknowledged. Surgeons now understand the | 
dangers which lie on every side, and this knowledge 
causes them to take greater care in the purification | 
and in securing the greater cleanliness of wounds, and 
some hold that much of the good result follows from 
these precautions apart from the principle of the 
system. 

Putrefaction has been clearly shown by Pasteur, 
Tyndall, and others to be due to the ac-. 
tivity of certain lowly forms of organized 
matter. Scientific men have therefore had 
their attention more particularly directed 
to these lower forms of plant life. A careful study 
has been made of their life history, and several 
diseased conditions are now known to be due to the 
deposit and growth of organisms of a specific form in 
the blood and in the tissues. This is not the place to 
discuss points still sub judice; but there can be no 
doubt, e.g., that the Bacillus anthracis is the cause 
of splenic fever and of its local manifestation, malig- 
nant pustule, and that erysipelas is due to the presence 
of a micrococeus. There are many other diseases | 
spoken of as zymotic or fermentative, upon which | 
observers are now at work, and hardly a month passes 
without the publication of new observations (compare 
Scuizomyceres). It can certainly be said that the 
relation between those organisms and various specific | 
diseases is the question which at present most occupies 
the attention both of pathologists and of practitioners 
of medicine and surgery. It is now known that there 
are many varieties of organisms (in Crookshank’s 
Bacteriology sixty are described), some of which are 
hurtful to the human economy, though others are 
apparently harmless. Those of the former class give 
rise to an alteration in the tissue in which they grow; 
and during their growth they alter its composition 
and cause it to break up into various compounds, 
some of which, when absorbed into the blood-stream, 
poison the individual. Some, on the other hand, are 
either in themselves innocuous or are killed when they 
enter the blood, which is a fluid tissue and acts as a 
germicide; hence the tissues in a healthy condition | 
are spoken of as ‘‘ germicidal.’? Some apparently | 
grow only on dead tissue, or in tissue the vitality’ of | 
which has been lowered. 

The alteration in the tissue is strictly analogous to a 
fermentation—such, for example, as the) 
change which takes place in a solution of 
grape sugar in which the yeast plant has 
been planted. The solution breaks up into alcohol | 
and carbonic acid; along with this change there is an 
increase in the quantity of the yeast. The most common 
fermentation is the alteration termed ‘‘ putrefactive ”’ 
or “septic.’’ The cause of this change is in all proba- 
bility a special organism named Bacterium termo. It 
lives on any dead matter containing nitrogen when ex- 
posed to heat and moisture; dryness and cold are an- | 
tagonistic to its growth. Its results are so evident 
and of such common observation that the term “ anti- 
septic’’ was used long before the primary cause of the 
condition was understood. Antiseptics originally were 
substances which interfered with sepsis. The term 


1John Hunter defines “ vitality” as the power which resists 
putrefaction. 


Putrefac- 
tive organ- 
isms. 


Fermenta- 
tions. 


SURGERY. 


recovery takes place. 


'why, after one attack, the individual is 


lent than they once were: the soil is becomin 


from the original point of entrance 
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has now, however, a wider meaning, and includes any 
substance opposed to fermentation. ‘* Antifermenta- 
tive’’ or ‘‘ antitheric’’ would be a better term, An 
antitheric substance is one which interferes with fermen- 
tation by destroying or paralyzing the organism which 
is the primary cause of the condition. The word “‘ anti- 
septic,’’ on the other hand, should be reserved to denote 
any substance which is opposed to putrefaction or sepsis, 
—one form of fermentation. Many of the most danger- 
ous fermentations have nothing in common with putre- 
faction ; the products which result are odorless; the 
appearances which arise bear no similarity to the 
changes which occur when putrefactive fermentation 
is present. Plant the Bactertum lactis in milk, and 
souring, or the lactie acid fermentation, takes place ; 
plant the Bacterium termo in milk, and putrefactive 
fermentation occurs. The fermentations of smallpox, 
vaccinia, syphilis, scarlet fever, typhoid, relapsing 
fever, typhus, erysipelas, and cholera may be taken as 
examples of fermentations of the non-putrefactive 
class. Apparently in them the organism enters the 
blood-stream, there develops and forms its products, 
which, acting directly or indirectly on the heat-centre 
gives rise to a specific fever. This fever continues 
until the soil is worn out, and the organism, findin 

no longer a nidus for its development, dies out, an 

Death of course results if the 
individual has not sufficient strength to withstand the 
attack. There is a general law regarding all livin 

things which holds true of these lowly organisms as 0 

the highest : remove its food and the organism dies, 
or at any rate ceases to develop. Itmay, however, lie 


‘quiescent, again appearing when a new nidus is pro- 


vided for it. These considerations explain the reason 
rotected for a 
longer orshorter period. They also Fr vi why many 
diseases are becoming through course of time less viru- 
ex- 
hausted in relation to the special requirements of the 
organism, and the organism is therefore incapable of 
flourishing, as it formerly did. Plant the organism in 
a virgin soil—take, for example, as was unwittingly 
done, the organism of measles to Fiji—and a disease 
which in Great Britain is comparatively harmless be- 
comes a most deadly scourge. 
An attempt has been made to divide organisms into 
two great divisions—the infective and the 


non-infective. The first class can growin  _Infeetive 
living tissue; the second cannot. The Seah 
first form their products in living matter; organisms. 


the second can only grow in dead or lowly R 
vitalized matter. The infective organism ean migrate 
ve the vascular and 
lymphatic streams to distant parts of the body, and 
may there form secondary foci of infection, As re- 
gards the non-infective the manufactory of the poison 
is principally restricted to the near neighbor of 
the original point of entrance, generally a wound. It 
cannot migrate into the living tissues around if they 
remain healthy. Both kinds of organisms form 
ptomaines (xraua, a carcase), the prota of the fer- 
mentation which result from the breaking up of the 


tissue or discharge in which the organisms grow. 
They may enter the blood-stream and poison the 


patient. Their entry into the blood must be differen- 
tiated from the entry of the organism itself into the 
stream. Clinically, the two conditions, although often 
met with in one individual, are in many cases distinct 
separable. This physiological division of organisms 
into infective and non-infective is at present only ten- 
tative, and much work must be done before a strictly 
physiological classification can be attempted ; resent 
the main line of inquiry must be principally me 
logical. Even in this direction a difficulty meets t 
observer, because organisms change their shape 
cording to the media in which they are cultivated, — 
In the present article only a general view of th 
present aspects of surgical practice can be given. 
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Special stress will be laid upon the principles which 
uide the surgeon in his daily work. For full particu- 
ars with reference to any special points the reader is 

referred to Holmes’s System of Surgery, Erichsen’s 
ete and Art of Surgery, and Gross’s System of 

urgery. 

Surgical affections may be divided into two great 
classes,—those which are the result (1) of injury and 
(2) of disease. 

I. INJURIES. 


Before proceeding toe the consideration of the different in- 
juries it will be necessary to say a few words 
about the general condition termed shock or 
collapse, which supervenes after asevere injury. 
Care must be taken not to confound this state with faint- 
ness or syncope from loss of blood. Undoubtedly in many 
eases both conditions are present. Syncope from loss of 
blood is considered below. Syncope from mental emotion 
differs from shock in degree only. In shock the patient is 
pale, and bathed in cold clammy perspiration; his sensi- 
bility is blunted ; his pulse is small and feeble ; he is unable 
to make any active exertion, but lies in bed indifferent to 
external circumstances, and can only be roused with diffi- 
culty; he frequently complains of a feeling of cold; and 
he may have a distinct shivering or rigor. These symp- 
toms may continue for some hours; the first evidence of 
improvement is that he shifts his position in bed and com- 
plains of the pain of the injury which has caused the condi- 
tion. The pulse becomes stronger, and he then passes from 
the state of shock into the condition of reaction. If the im- 
provement continues recovery will take place, but if it is 
only transient the patient will sink back again into a drowsy 
condition, which, if it persists, will end in death. In severe 
cases there may be no reaction; the patient then gradually 
becomes weaker and weaker, his pulse feebler and feebler, 
till death ensues. Shock is due to an impression conveyed 
to the central nervous system by an afferent nerve of 
common or special sensation. This impression produces 
a change in the medulla oblongata, by which the nerve- 
centres are so affected that a partial paralysis or paresis of 
the voluntary and involuntary muscular fibres in the body 
takes place. In consequence of the change in the voluntary 
muscles the patient is unable to lift hisarm or move his leg ; 
the respiratory functions are performed wearily, and the 
muscle of the heart contracts feebly ; the muscular fibres in 
the walls of the bloodvessels lose their tonicity and the 
bloodvessels dilate; the blood collects in the large venous 
trunks, more especially of the abdomen; the vessels of the 
skin are emptied of blood, giving rise to the marked pallor. 
Two of the great causes that keep up the normal circulation 
of the blood through the body are in partial abeyance ; the 
heart has not sufficient energy to contract, and there is not 
a sufficient quantity of blood passing into it from the blood- 
vessels. The heart beats feebly (1) because its nervous en- 
ergy is lowered, and (2) because it has not a sufficient quan- 
tity of blood to act upon. An understanding of these facts 
gives the general indications for treatment,—(1) external 


Shock. 


stimulation over the heart by mustard poultices or turpen- 


tine stupes; (2) elevation of the limbs, to cause the blood 
to gravitate towards the heart; (3) manual pressure on the 
abdominal cavity from below upwards, to encourage the 
flow of blow from the dilated abdominal veins into the 
heart. These different measures may be supplemented by 
the administration of stimulants by the mouth, or, if the 
patient cannot swallow, by subcutaneous injection of a dif- 
fusible stimulant, such as ether or ammonia. 
In syncope or faintness from mental emotion the 
weakened heart cannot drive a sufficient quan- 
tity of blood to the brain; the patient feels dizzy and faint 
and falls down insensible. The condition is a transitory 
one, and the recumbent posture, assisted if need be by ele- 
vation of the limbs, causes the blood to gravitate to the 
heart, which is thereby stimulated to contraction ; a suf- 
ficient quantity of blood is then driven onwards to the brain 
and the insensibility passes off. If the patient is in the 
sitting posture when he feels faint, the head should be de- 

ressed between the knees, which will cause the blood to 
rush to the brain, and the faintness will pass off. 

With few exceptions the soft parts are freely supplied 
with bloodvessels, and as a preliminary to a 
consideration of the different forms of injuries 
it will be well to say a few words about hamor- 


Syncope. 


Heemor- 
rhage. 
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rhage or bleeding. If a bloodvessel is torn or. 


eut across, the blood within it escapes, either externally 
on to the clothes or floor, or, in the case of a subcutaneous 
pride into the tissues. giving rise to ecchymosis. Cessation 
bleeding may take place in consequence of an arrest 

_ of the hemorrhage either by nature’s effort or by the adop- 
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tion of artificial means by the surgeon. The loss of blood may 
beso great that the heart’s propelling power is weakened and 
in this way the natural arrest is assisted. But there is 
alwaysa danger that with the arrest of the hemorrhage the 
heart’s action may recover its power and the bleeding re- 
commence. In arresting hemorrhage temporarily the chief 
thing is to press directly on the bleeding part. The pres- 


'sure to be effectual need not be severe, but must be accu- 
| rately applied. 


If the bleeding point cannot be reached, 
the pressure should be applied to the main artery between 
the bleeding point and the heart. In small bloodvessels 
pressure will be sufficient to arrest hemorrhage perma- 
nently. In large vessels it is usual to pass a ligature round 
the vessel and tie it with a reef knot. Apply the ligature 
also, if possible, at the bleeding point, tying both ends of 
the cut vessel. If this cannot be done, the main artery of 
the limb must be exposed by dissection at the most acces- 
sible point between the wound and the heart, and there 
ligatured. Hemorrhage has been classified in three varie- 
ties: (1) primary, occurring at the time of the injury ; (2) 
reactionary, or within twelve hours of the accident, during 
the stage of reaction ; (3) secondary, occurring at a later 
period, and caused by unhealthy processes attacking the 
wound and giving rise to ulceration of the coats of the blood- 
vessels. In treating these different varieties the principles 
already laid down hold good. In cases of severe hemor- 
rhage the patient suffers from syncope owing to loss of 
blood. Syncope from loss of blood is to be treated on the 
same principles as those already laid down for shock. But in 
addition it may be necessary in cases of severe hemorrhage, 
in which much blood has been lost, to introduce into the 
circulation fluid which will give the heart something to act 
upon. Blood drawn directly from the arm of a healthy 
person, and introduced through an opening in the vein of 
the arm, has frequently been made use of. The tendency 
of the blood to coagulate when brought in contact with for- 
eign matter has led to the adoption of ingenious instru- 
ments to avoid this danger. Some surgeons have used de- 
fibrinated blood, and others milk. The opinion is at present 
gaining ground that a nutrient fluid is unnecessary, and that 
all that is required is to introduce an aseptic neutral fluid at 
the temperature of the body which has no tendency to 
cause coagulation of the blood with which it mixes. A sa- 
line solution, composed of .75 per cent of common salt in 
distilled water, fulfils all these requirements ; 4 to 6 oz. are 
generally sufficient. Recent experiments have been made 
by which blood drawn from the arm of the giver is mixed 
with a solution of phosphate of soda, This admixture pre- 
vents the blood from coagulating, and it can be introduced 
into the blood-stream with safety. 

In a recent contusion careful pressure should be applied, 
with cotton wadding fixed in position with a 
bandage. The aim is to prevent ecchymosis Contusions, 
and to hasten the absorption of the effused blood 
after it has escaped into the tissues. Accurate pressure ful- 
fils these ends more perfectly than the commoner applica- 
tion of cold. 

The procedure for the treatment of an open wound is: 
(1) arrest of hemorrhage; (2) removal of any Wanna 
foreign bodies in the wound ; (3) careful appo- — treatment. 
sition of its edges and surfaces,—the edges being 
best brought in contact by the use of horse-hair stitches, 
the surfaces by carefully applied pressure; (4) free drain- 
age of the wound to prevent accumulation either of blood 
or of serous effusion, which may be done—(a) by leaving 
the dependent corner open, or (b) by introducing a drain- 
age-tube, askein of catgut, or askein of horsehair ; (5) 
avoidance of putrefaction by the use of antiseptic precau- 
tions; (6) perfect rest of the part by appropriate means 
during the eure. These methods of treatment require to 
be modified for wounds in special situations and for those 
in which there is much contusion and laceration. In punc-_ 
tured wounds free drainage is of primary im- Poisoned 
portance. When a special poison has entered wounds. 
the wound at the time of its infliction or at 
some subsequent date the following dangers have to be com- 
bated: (1) an intense inflammation in the wound itself and 
surrounding parts; (2) inflammation of the lymphatic ves- 
sels leading from it; (3) inflammation of the lymphatic 
glands; (4) blood-poisoning of the general circulation. One 
of the commonest poisons is that connected with wound 
putrefaction ; of others some are the result of diseased ac- 
tion in the lower animals, e.g., hydrophobia, whilst some 
are special diseases in man. These diseased conditions are 
at the present time being carefully studied, and the obser- 
vations all tend to one conclusion, that they are due to spe- 
cific organisms which have found entrance into the diseased 
animal or man, and, finding there a suitable nidus for their 
growth and development, have set up a specific disease. If 
the surgeon is accidentally wounded in operating on the 
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living subject, or the pathologist in making a post-mortem 
examination, the poison may pass into the wound and give 
rise to one or more of the symptoms already indicated. 
There can be no doubt that these special poisons,’ which 
are spoken of as pathogenic or infective, are in some way 
associated with low forms of plant life, and that in this they 
resemble the poison of putrefaction. If the operator is in 
good health the poison will generally have little effect; if 
he is in bad health the effect may be very severe. We do 
not yet know in what cases bad results are to be expected. 


The great point in every doubtful case is to purify the! 


wound thoroughly with some powerful antiseptic, so as to 
destroy the poison at the point of inoculation. If the poi- 
son escapes the germicidal action of the antiseptic used and 
enters the system, the patient should be stimulated, as the 
poison exercises a depressing action. For hydrophobia no 
cure is at present known. Experiments are, however, now 
(1887) being made by Pasteur which will throw some light 
on this dreadful disease. 

Burns are dangerous accidents in young children and in 
old people when the areas affected are large, 
and when they are situated over the cavities 
ofthebody. The patient may die of shock soon 
after the accident, of deep-seated inflammation coming on 
during the stage of reaction, or of hectic, which in all prob- 
ability is a form of chronic pyemia associated with profuse 
discharge from the wounded surface. To prevent death 
from any of these causes stimulating treatment is necessary. 
It has long been known that it is important to keep the air 
from the wounded surface, and antiseptic dressings must be 
used to prevent the access of organisms to it. When the 
skin is destroyed to any great extent contraction is apt to 
take place, followed by deformity. Care must be taken 
during the process of cure to prevent this, by keeping the 
limb in an extended position during the treatment of burns 
on the flexor surface. To hasten cicatrization after a burn 
in which the skin has been destroyed grafts of epidermic 


Burns. 
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of the tendons, the result, more especially in old people, 
will be a permanently stiff joint or permanently stiffened 
tendons. Care must be taken in such instances by gentle 
passive movement during the process of cure to keep the 
joint and tendons free from the fibrous formation. To take 
a common example,—in fracture of the radius close to the 
wrist joint, it is necessary to apply appropriate splints fo 
keep the bone at rest, and to arrange them so that the pa- 
tient can move his fingers and thumb to prevent stiffness, 
and the splints must be taken off occasionally in order to 
; move the wrist joint gently. If, however, the splints extend 
to the points of the fingers and are kept on for some weeks 
| without removal, the consequence is a normal radius and a 
useless hand. Instances occasionally oceur in which non- 
| union results, either from want of formative power on the 
part of the individual or in consequence of improper treat- 
ment by the surgeon. For the treatment of this condition 
the reader is referred to one of the systematic works men- 
tioned above. For fractures of the cranium see below, p. 
724. 
There is no form of injury in which the truth of the 
principles first advocated by Lister has been 
more prominently brought forward than in Treatment 


; com- 
compound fractures. When such an accident eeund 
occurs from direct violence the soft parts are fractures. 


generally much crushed and the bone is fre- 

quently comminuted. When a bone is broken from indi- 
rect violence the fracture is frequently oblique and the 
sharp point of the bone projects through the skin. In such 
acase the injury is, as a rule, not so severe. Formerly 
compound fractures were the dread of the surgeon: septic 
inflammation occurring in the wound reached the open 
medullary cavity of the bone, and the open bloodvessels 
of the bone gave easy access to the causes and products of 
the inflammation into the general blood-stream, giving rise 
to pyemia. It is not asserted, however, that this accident 


tissue may he planted on the granulating surface according | 


to the method of Reverdin. These grafts, each the size of 
a pin’s head, become fixed and from them cicatrization 
spreads over the surface. After cicatrization the tendency 
to contraction is not nearly so great. Epidermis grafting 
must not be confounded with skin grafting, in which the 
grafts are of the whole thickness of the skin. 

A bone may be broken at the part where it isstruck, or it 
Fracture, M™ay break in consequence of a strain applied 
to it. In the former case the fracture is gen- 
erally transverse and in the latter more or less oblique in 
direction. The fully developed bone is broken fairly across ; 
the soft bones of young people may simply be bent—“ green 
stick” or “willow” fracture. Fractures are either simple or 
compound. A simple fracture is analogous to the contusion 
or subcutaneous laceration in the soft parts; a compound 
fracture is analogous to the open wound in the soft parts. 
The wound of the soft parts in the compound fracture may 
be caused either by the same force which has caused the 
fracture, as in the case of a cart wheel going over a limb, 
first wounding the soft parts and then fracturing the bone, 
or by the sharp point of the fractured bone coming through 
the skin. In either case there isa communication between 
the external air and the injured bone. Assome years elapse 
before the epiphyseal extremities of the bone become united 
by osseous deposit to the shaft, external violence may cause 
a separation of the epiphysis from the shaft. This variety 
of fracture is termed a diastasis. When a bone is broken 
there is generally distortion and preternatural mobility, in- 
ability to use the limb, and pain on pressure over the frac- 
tured part. In the majority of fractures there is also crepi- 
tus,—the feeling elicited when two osseous surfaces are 
rubbed together. When a bone is bent, or when a diastasis 
has occurred, there is no crepitus. It is also absent in im- 
pacted fractures, in which the broken extremities are driven 
into one another. In order to get firm osseous union in a 
case of fracture the great points to attend to are accurate 
apposition of the fragments and complete rest of the broken 
bone. Accurate apposition is termed “setting the fracture ” ; 
this is best done by the extension of the limb and coapta- 
tion of the broken surfaces. Complete rest is attained by 
the use of appropriate splints. Asa rule it is of great im- 
portance to command the joint above and below the seat of 
fracture. In cases of fracture near a joint, in which very 
. commonly a splintering of the bone into the joint has taken 
place, more especially in those cases in which numerous 
tendons in their tendinous sheaths have been stretched, if 
the surgeon forgets that there may be effusion into the joint 
and the tendinous sheaths, and that this effusion may form 
fibrous tissue leading to stiffness of the joint and stiffening 


1 For their classification, as yet very imperfect, consult Ziegler’s 
Pathological Anatomy (trans. by Macalister, London, 1883-84). 


|always occurred. In a case of compound fracture the 


wound should be at once covered with a towel thoroughly 
soaked in a five per cent. solution of pure carbolie acid. 
And, if some time elapses before the arrival of a surgeon, 
more of the solution must be poured upon the towel, which 
should be kept thoroughly soaked, After the fracture is set 
it will probably be necessary to inject the solution into the 
interstices of the wound, over which an efficient antiseptic 
dressing must be applied. When the injury is so severe 
that it is impossible to preserve the limb, amputation is the 
only resource. It is often a difficult thing to say when the 
surgeon should amputate. ‘The question will frequently be 
settled by a consideration of the general circumstances and 
surroundings of the patient, and no definite rules can be 
laid down. Speaking in general terms, an artificial substi- 
tute may take the place of the lower limb, but no artificial 
substitute can ever efficiently take the place of the upper 
limb ; and therefore surgeons will run some risk in attempt- 
ing to save an upper limb which they will not do in treat- 
ing an injury of a lower limb. 

There are three principal types of joint injury: (1) sprain 
or strain, in which the ligamentous and ten- 
dinous structures around the joint are stretched ee 
and even lacerated ; (2) contusion, in which the ide 
cartilaginous surfaces of the opposing bones in the joint are 
driven forcibly together; (3) dislocation, in which the 
articular surfaces are separated from one another; in this 


_ last injury the ligamentous capsule of the joint must be 


torn to allow the accident to occur. Joint strength may be 
classified anatomically under three heads: (1) ligamentous, 
due to the ligaments binding the bones together; (2) osse- 
ous, due to the shape of the bones forming the joint; (3) 
muscular, due to the muscles surrounding the joint. Liga- 
mentous strength predisposes to sprains, osseous to contu- 
sions, and muscular to dislocations. A joint is frequently 
saved from injury in consequence of the relative weakness 
of a bone near it. The ankle joint is saved by the weakn 
of the fibula, the wrist joint by the weakness of the radius, 
the sterno-clavicular joint by the weakness of the clavicle ; 
the fracture of the bone preserves the joint from injury. 
The tonicity of the muscular structures around a joint 
often prevents a dislocation, the patient being prepared for 
the violence to which his joint is subjected. The osseous 
strength of a joint will depend very much on the position 
of the limb at the time of the accident. estan 
When a joint is sprained or contused there is effusion into 
it and into the structures around it. In such ea: ‘u- 
rately applied pressure will prevent effusion, and a 
gentle passive exercise and rubbing will prevent sub: eq 
stiffness. When a joint is dislocated it is of i bance 


restore the bones to their normal position a i 
sible after the accident. Within the last few 
several dislocations, the treatment by extension o 
and forcible pressure of the bones < into th 
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position has been given up, and a method of treatment at 
one time in use in the French schools has been revived by 
Dr. Bigelow of Boston, Mass., who has pointed out that with 
less force and therefore less injury a dislocated joint may be 
reduced by manipulation. The great principle at the root 
of this treatment is to manipulate the limb so as to cause 
the dislocated bone to pass back into its normal position by 
the same path by which it left it. In compound disloca- 
tions the same precautions must be attended to as in com- 
pound fractures, 
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| faces are not brought at once into contact. 


After an injury certain changes take place, which, if 
kept within bounds, terminate in repair, in other words, in | 
a restoration of the injured part to a condition as nearly as 
possible normal. When the injury is severe the restoration | 
may fall far short of the normal. The recovery may take | 
place with very little pain or discomfort even in severe in- | 
juries. Frequently, however, as the result either of im- | 
proper treatment on the part of the surgeon or of feebleness 
on the part of the person injured, local uneasiness and a | 
general feverish condition arise, which interfere with the 
healing. When these evil results follow, a local death of 
tissue in a greater or less degree is observed. Three forms | 
of local death have been described: (1) sup- 


— of —_puration or the formation of pus; (2) ulceration, 
death. or the formation of an ulcer; (3) mortification, 


or the formation of a slough. These three 
processes run imperceptibly into one another. They are 
not distinctly separable from one another, and they very 
frequently occur together. It is to be noted that the pro- 
cess of repair and the local death which interferes with a | 
painless repair differ only in degree. As a general rule, in 
the truly subcutaneous wound of tissue, be it the soft parts 
or bone, the changes that take place ending in its repair 
are simple and uncomplicated ; it is in the open wounds of 
the soft parts and in compound fractures of bone that com- 
plications arise. 
In order to understand this process, it will be best to take 
a simple injury, such as a clean cut. As the 


= a result of the passage of even the sharpest knife 
incised through the tissues a microscopic laceration 
wound. along the line of the incision must occur. The 


skin, subcutaneous fat, fascia, and muscle are 

divided. These parts being vascular, bleeding takes place 
from the cut vessels. Let us suppose that the bleeding has 
ceased, and that the surfaces and edges of the wound are 
not brought into contact. The retractile power of the 
tissues, when they are divided, necessarily produces a 
trench-shaped gap. If the sides of this gap are watched a 
weeping of a straw-colored fluid will be observed, which, 
when examined under the microscope, is seen to have cor- 
puscles floating in it. The fluid is the liquor sanguinis of 
the blood, and the corpuscles are the blood corpuscles. In 
the blood as it circulates throughout the vessels in the body, 
the yellow or red blood corpuscles are greatly in excess of 
the white. In this fluid the white blood corpuscles are very 
numerous. Careful observation, with the aid of a suffi- 
ciently powerful microscope, will show the formation of fine 
fibrils of a solid substance, which gradually extend over 
the field; this fibrillation takes its start from the white 
blood corpuscles. The effusion has coagulated. A soft solid 
—fibrin—is formed, which gradually contracts, and a clear 
fluid escapes; this is the blood serum. To return to the 
wound,—-in consequence of the injury the smaller blood- 
vessels dilate, their walls are thinned, and a stasis or stop- 
e of the flow of blood within these vessels takes place. 
The stasis is caused by the injury to the vessel walls, rend- 
ering the blood corpuscles more adhesive. The circulation 
is going on in the vessels beyond the area of stasis. 
The blood in a state of stasis acts as an obstruction, and 
consequently there is an increased pressure on the inner 
surface of the thin walls. Asa result the fluid part of the 
blood or liquor sanguinis and the corpuscular elements of 
the blood escape into the tissues and on to the surface of the 
wound. On this surface and in the tissue next the surface 
a clotting takes place, and fibrin is formed. The surface of 
the wound becomes glazed, and as the fibrin contracts the 
blood serum oozes out upon the wound surface and escapes. 
The glazed surface then becomes vascular; new bloodvessels 
are formed in it; and through these a circulation is set up 
continuous with the circulation in the bloodvessels around. 
Tf the surfaces of the gap are now brought into gentle con- 
tact, the bloodvessels on the two surfaces will unite. At 
first the uniting tissue is very succulent and vascular, and 


further changes must occur before the uniting medium is 


‘consolidated. This is effected by the formation of fibrous 
the in the deeper parts of the uniting medium and by 


a .e formation of epithelial tissue in the more superficial 


where the skin is divided. Along with these changes 
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the uniting medium becomes less vascular, and a linear 
scar is the result. 

This is the case of an incised wound in which the sur- 
If, however, 
this is done, the same changes take place, and in a small 
wound no untoward results need follow. But in a wound 
of some size there is danger in bringing the edges of the 
wound into contact. In consequence of the difference in 
the retractile power of the different tissues that are divided, 
it may be impossible to bring the deeper parts into accurate 
contact. The patient will complain of local pain, accom- 
panied by a throbbing sensation, showing that an accumu- 
lation of serum has taken place. If a stitch is removed, 
the serum will escape and the local uneasiness disappear. 
If, however, no relief is given, the retained serum, pressing 
upon the surrounding tissues and acting as a foreign body, 
will cause effusion of more serum. The white blood cor- 
puscles will pass from the vessels in large numbers, will 
die, and practically a cemetery of white blood corpuscles 


| will be formed; if a stitch is then removed a creamy fluid 


escapes. This fluid is termed “pus.” Once the tension is 
relieved, the Jocal uneasiness disappears; but the wound 
cannot then heal by primary union. The walls of the 
cavity must again become glazed; vascularization must 
take place; and, as the walls of the cavity gradually come 
together by contraction, fibrous tissue is furmed., This is 
union by second intention. 

The collection of white blood corpuscles floating in the 
effusion and eventually forming pus is termed 


an abscess. Pus may also form amongst the ane 
tissues after a blow or other injury. As the ram 


result of a blow a certain area of tissue becomes 

congested, and effusion takes place into the tissnes outside 
the vessels; the effusion coagulates and a hard brawny 
mass is formed. This mass softens towards the centre; 
and if nothing is done the softened area gradually increases 
in size, the skin becomes thinned over it, the thinned skin 
loses its vitality, and a small slough is formed. When the 
slough gives way, the pus escapes. Such shortly is the 
history of an acute abscess under the skin, and the ex- 
planation generally given is that a local necrosis or death 
of tissue takes place at that part of the inflammatory swell- 
ing farthest from the normal circulation, When the dying 
process is very acute death of the tissue occurs en masse, 
as in the core of a boil or in the slough in a carbuncle. 
Sometimes, however, no such evident mass of dead tissue is 
to be observed, and all that escapes when the skin gives way 
is the creamy pus. In the latter case the tissue has broken 
down in a molecular form; in the former case it has broken 
down en masse. After the escape of the core or slough 
along with a certain amount of pus, a cavity is left, the 
walls of which become lined with lymph. The lymph be- 
comes vascular, and receives the name of granulation tissue. 
The cavity heals by second intention. Pus may accumulate 
in a normal cavity, such as a joint or bursa, It may also 
be met with in the cranial, thoracic, and abdominal cavi- 
ties. In all these situations, if the diagnosis is clear, the 
principle of treatment is eg evacuation of the pus, and in 


joints and in the peritoneal and pleural sacs washing out the | 


cavity at the time of opening, free drainage, and careful 
antiseptic treatment during the subsidence of the inflam- 
matory process. The tension is relieved by letting out the 
pus. If the after-drainage of the cavity is thorough the 
formation of pus ceases, and the serous discharge from the 
inner side of the abscess wall gradually subsides; and as 
the cavity contracts the discharge becomes less and less, 
until at last the drainage tube can be removed and the ex- 
ternal wound allowed to heal. The large collections of pus 


which form in connection with disease of the vertebrae in 


the cervical, dorsal, and lumbar regions are also now treated 
by free evacuation of the pus, with careful antiseptic meas- 
ures. In all cases care should be taken to make the open- 
ing as dependent as possible in order that the drainage may 
be thoroughly efficient. If tension occurs after opening 
by the blocking of the tube, or by its imperfect position, 
or by its being too short, there will be a renewed formation 
of pus. 

When a considerable portion of tissue dies in consequence 
of an injury, the death taking place by gradual 
breaking down or disintegration, the process 
is termed ulceration, and the result is an ulcer. 
As long as the original cause which formed the 
ulcer is at work, the gap in the tissues becomes larger and 
larger. Suppose that the ulcerative process is going on 
and the ulcer is spreading. The ulcer is then painful and 
the parts around are inflamed. Remove the cause by ap- 
propriate treatment and the necrotic process ceases, the 
shreds of tissue are cast off, the ulcer gradually cleans, the 
inflammation subsides, the pain disappears: tke ulcer be- 
comes a healing ulcer. The surface of the gap becomes 


Uleera- 
tion. 
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glazed, and those changes take place in it which have al- 
ready been described as occurring in an open wound. The 
gap gradually contracts insize. Round the edges cicatriza- 
tion occurs, leaving a sear or cicatrix. Within the last few 
years the process of cicatrization has been hastened by 
planting on the granulation tissue small grafts of epidermic 
tissue in the manner already described (p. 716). There can 
be little doubt that the growth of an ulcer, as well as the 
disintegrating process which precedes its formation, is 
closely associated with the multiplication of low forms of 
plant life in the decaying tissue. By destroying these 
organisms with some powerful antiseptic the destructive 
process may be checked. Since these organisms live on de- 
caying matter, they are termed “saprophytic.” The healthy 
tissues are antagonistic to their growth, and any treatment 
which renders the tissues around the gap healthy will in- 
terfere with their further development. The entrance of 
those organisms into a wound made by the surgeon, if they 
find in it a suitable soil for their development, is undoubt- 
edly also a fertile cause of suppuration in wounds. But it 
must be distinctly remembered that any means which are 
adopted to keep the injured tissues in a healthy condition 


interferes with the growth of these saprophytes as directly | 


as if the surgeon uséd some antiseptic substance which 
destroyed them. What relation obtains between a local 
necrotic process, such as the formation of a boil with its 
central slough, situated necessarily in the first instance 
under the skin, or the equally necrotic process, the forma- 
tion of pus in a subcutaneous abscess, and these low forms 
of plant life? There can be no doubt that by the injection 
into the tissues of a powerful irritant these necrotic changes 
can be induced without the intervention of organisms. 
Professor Ogston and Mr. Watson Cheyne have also shown 
that micrococci are present in the great majority of acute 
subcutaneous necrotic inflammations, as they are commonly 
met with in the human body. Here the question at pres- 
ent rests. The opinion of the present writer is that in all 
probability they are the cause of the necrotic process. It 
is not asserted that they are the cause of the primary in- 
flammation, which need not go on to necrosis ; but the prob- 
ability is that they find in the inflamed area a nidus for 
their growth and development. It is not known how they 
cause it, whether by direct action upon the tissues or by 
irritating products formed during their growth. The or- 
ganisms described by Ogston and Cheyne have alife history 
and require conditions for their existence and development 
different from those demanded by the saprophytic organ- 
isms already described. To reach the subcutaneous area of 
inflammation they must pass by the blood-stream, and must 
be able to exist in the living blood. They are probably 
associated with the infective class of organisms. In some 
suppurations at the present moment, such as acute suppu- 
rative periostitis, the formation of pus under the periosteum 
connected with bone, a suppuration within the medullary 
cavity of a bone called osteomyelitis, and in acute ulcerative 
endocarditis, the organisms met with are undoubtedly in- 
fective. We do not know exactly how they enter the blood- 
stream, but we know that they can live in it, and that the 
occurrence of these diseased conditions is undoubtedly a 
local effect closely connected with blood-poisoning. 

A portion of the body may die in consequence either of 
an intense inflammation or of a cutting-off of 


Mortifica- the blood-supply. Besides these two distinct 
tion or vatietiod dhars: 3 ¥ int diat 
gangrene. eties there is a great intermediate group 


of cases in which both causes may be at work. 
A comparatively slight injury affecting a portion of the 
body imperfectly supplied with blood may give rise to an 
inflammatory condition which in a healthy part would be 
easily checked, but which in consequence of imperfect nu- 
trition may end in mortification. Whilst the pressure of a 
tight boot in an old person with atheromatous vessels can 
give rise to mortification, the same pressure in a healthy 
person would give rise only to an evanescent redness. 
Frost-bite is a localized death of a portion of the body 
which has been exposed to prolonged cold. It may attack 
the fingers or toes. The death may occur direetly without 
any intermediate reactionary inflammation, or it may fol- 
low an excessive reaction. The rule of treatment in all 
cases of gangrene in which there is a tendency to death 
is to keep the part warm by layers of wadding, but to 
avoid all methods which hurry the returning circulation ; 
because any such increase would be followed by excessive 
reaction, which in its turn in a part already weakened 
would be followed by secondary death. When the part is 
dead, envelop it in antiseptic wadding to prevent putre- 
faction; wait until the line of demarcation between the 
living tissues and the dead part is evident, and then, if 
the case permits, amputate at a higher level. In spreading 
gangrene in which sepsis is present, and in which no line 
of demarcation forms, the best chance for the patient—at 
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| best a poor one—is to amputate high up in sound tissues, 
In these cases the blood is generally poisoned, and if the 
patient recovers from the primary shock of the operation 
a return of the decaying process may attack the stump, 
and carry him off, 


III. Disrasxs, 
1. Diseases of Bloodvessels, 


An aneurism, in so far as we have to deal with it at 
present, may be defined as a sac communicating 
with the lumen of an artery. The sac-wall 
may be formed of one or more of the arterial 
coats which have become dilated. The tissues around, being 
condensed and being more or less adherent to the sac-wall, 
strengthen and support it. The dilatation of the arterial 
coats is generally due to a local weakness, the result of dis- 
ease. The diseased condition is almost always a chronic form 
of inflammation, to which the name atheroma is given. In 
some instances the local weakness may be due to an in- 
jury bruising or lacerating the vessel and injuring its 
internal coat. When an artery is wounded and when the 
wound in the skin and superficial structures heals, the 
blood may escape into the tissues. In this case it displaces 
the tissues and by its pressure causes them to condense 
and form the sac-wall. The coats of the vessels, more 
especially when they are diseased, may be torn from a severe 
strain, and the blood will then escape into the condensed 
tissues forming the sac-wall. When one or more of the 
vessel coats form the sac there results what is called a 
true aneurism ; in those instances in which the sac-wall is 
formed by the condensed tissues around we have a primary 
false aneurism; when a true aneurism bursts and the blood 
escapes into the tissues around it, as sometimes occurs in 
deep-seated ancurisms, giving rise to secondary localized 
accumulation, the term secondary false aneurism is used. 
In both varieties of false aneurism the swelling is more 
diffuse and the pulsation as a rule is less marked than in 
the true aneurism. 

The blood in an aneurism is at first in a fluid state, and 
at each beat of the heart a certain amount passes into the 
sac, causing its expansion. In all aneurisms there is a ten- 
dency to coagulation of the blood, and a blood-clot is de- 
posited in a laminar form on the inner surface of the 
aneurismal sac. In some instances this laminar coagula- 
tion by constant additions gradually fills the aneurismal 
cavity. The pulsation in the sac then ceases; contraction 
of the sac and its contents gradually takes place; the aneu- 
rism is cured. On the other hand, if the blood within the 
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sac remains fluid, the aneurism will gradually increase in 
size; the tissues over the aneurism and the sac-wall will 
become thinned, and at last give way; and death occurs 
from hemorrhage. 

In the treatment of true aneurism the great principle is 
to encourage coagulation in the aneurismal sae. 


This can be done by lessening the force of Treat- 
the circulation generally or locally. The aged 
general force of the circulation can be lessened aneur- 
by low diet, rest in bed, avoidance of all causes ism. 


of vascular excitement, and by the administra- 

tion of large doses of iodide of potassium. The force of 
the circulation can be decreased locally and temporarily by 
the application of a ligature to the artery between the 
aneurism and the heart or by the application of ure 
upon the main vessel at a convenient point between the 
aneurism and the heart. The general treatment is avail- 
able in all cases. The local treatment by operation aoe § 
compression is only available in those instances in whi 
the aneurism is so situated that the bloodvessel ean be com- 
pressed or ligatured, as in aneurisms of the head and neck 
or of the extremities. In certain aneurisms in the lower 
part of the neck and upper part of the thorax, in which a 
ligature cannot be applied between the aneurism and 
heart, the blood-flow through the aneurismal sac has been 
diminished by the application of a ligature to one or more 
of the main vessels on the distal side of the aneurism. The 
blood-supply to the parts beyond the aneurism being thus 
cut off, the immediate effect is increased pressure on the 
aneurismal sac; but, since the parts accommodate 1- 
Selves to altered circumstances, as the collateral blo 
vessels increase in size, becoming the main vessels of 

to the parts beyond, the original channel becomes. si 
ondary importance, the result being a diminution in 
size of the main vessel and diminished blood the 
encouraging coagulation and contraction of the ane 
sac. Practically the same effect has sometimes 
tained in a permanent way, as in cases of rapidly ir 
aneurism of the subclavian artery in the root of { 
by amputation of the upper extremity at the sh 
And within the last few years, in popliteal a 
same thing has been done temporarily by the 
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of an elastic bandage to the limb from the foot upwards to | vates the mental condition and encourages the surgeon to 


the popliteal space, emptying the bloodvessels below the 
knee, and in this way cutting off the blood-supply tempo- 
rarily. The application of the elastic bandage is continued 
up the thigh, care being taken not to make firm pressure 
with the bandage as it passes over the aneurism behind the 
knee-joint, so that the sac may not be emptied of blood. If 
the sac were emptied, the object in view wotld be defeated, 
because there would be no blood in the sac to coagulate. 
The continuation of the bandage in the thigh above the 
ancurism is practically a compressing agent applied to the 
artery on the proximal side of the aneurism. The rationale 
of this treatment of popliteal aneurism, due to Dr. Walter 
Reid of the British navy, may, if this explanation is cor- 
rect, be said to owe its success to the fact that in it we com- 
bine the two great principles which check the blood-pressure 
locally, i.e., a cutting off of the blood-supply beyond the 
aneurismal sac and compression on the main vessel on the 
proximal side. It is to be noted that all these different 
means of checking the blood-pressure within the aneurismal 
sac are temporary in their action. The temporary arrest 
by compression, the equally temporary arrest by the appli- 
cation of a ligature, in the latter case the collateral anasto- 
mosing circulation taking the place of that of the main 
trunk which has been ligatured, start the process of coagu- 
lation within the sac, and, the process being once started, 
complete consolidation gradually takes place. Although 
these methods of treatment are principally of value in true 
aneurism, they are also to a certain extent useful in secon- 
dary false aneurism. In primary false aneurisms, on the 
other hand, we have to deal with a wounded vessel in which 
the blood, instead of being poured out externally, is poured 
into the tissues, and is practically a (chronic) bleeding 
point; the principle of treatment is to open the sac, turn 
out the clots, and ligature the artery above and below the 
bleeding point. 
The veins are liable to inflammation ‘phleditis). When 
this occurs the blood in the vein is liable to 
coagulation, formingaclot or thrombus, which, 
if displaced from its original position, either 
makes its way as an embolus towards the heart 
and is there arrested, or passes through the cavities of the 
heart into the lungs, there sticking and giving rise to lung 
symptoms, If the thrombus is formed in the hemorrhoidal 
plexus, it passes as an embolus by the portal system into 
the liver. If itis formed in the left side of the heart, it 
may pass into the large vessels at the root of the neck and 
reach the brain, giving’ rise to symptoms of brain disease. 
The thrombus may be formed apart from inflammation of 
the vein wall in consequence of diseased states of the blood, 
as in gout and rheumatism, or it may form in consequence 
of stagnation of the blood-current due to slowing of the 
circulation in various wasting diseases. When a thrombus 
forms, absolute rest in the recumbent posture is to be strictly 
enjoined ; the great danger is embolism or the displacement 
of the clot from its original position. Hot fomentations in 
the early stages and belladonna ointment when the condi- 
tion becomes sub-acute are the best local applications. The 
desire is to promote absorption of the clot. The veins in 
the lower extremity and in the hemorrhoidal and spermatic 
plexus are liable to dilatation. The condition is termed 
varix. The veins dilate with tortuosity ; the valves become 
incompetent; and the condition is apt to spread. In the 
lower extremity the primary cause may be an injury or 
some obstruction at a higher point. General laxity of the 
tissues predisposes to the condition; occupations which 
necessitate much standingand alternation of heat and cold 
also act as predisposing causes. The treatment consists in 
ving the dilated vessel support by means of an elastic 
dage or stocking. When the condition is local and gives 
discoinfort, the vessel may be ligatured at various points so 
as to cause its obliteration. This operation should not be 
undertaken rashly, and should only be performed if the 
case is an aggravated one, since it is by no means devoid of 
risk. In the hemorrhoidal plexus the disease is termed 
internal hemorrhoids or piles ; many operations are performed 
for this condition, but in the great majority of cases the 
eareful use of purgatives and the administration of cold 
water injections into the rectum will relieve the condition. 
~The dilated veins often ulcerate and give rise to bleeding 
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piles; here an operation is often called for, because the 


) t loss of even small quantities of blood is apt to 
result in chronic anemia. The enlargement of the sper- 
matic plexus is termed varicocele, and almost always occurs 


on the left side. The use of a suspensory bandage and cold, 


bathing should first be tried ; if the disease persists, it is 

often associated with mental depression, and an operation 

—liga at several points of the dilated vessel—should be 

perfor . The disease may be associated with atrophy 
f the testicle on the same side, and this liability aggra- 
a tidy 


operate. Inflammation of the lymphatic vessels in the 
lower limbs is often associated with inflammation of the 
veins in the female after delivery, giving rise to the various 
forms of white leg. Acute inflammation of the lymphatic 
vessels and glands is also associated with poisoned wounds, 
and has already been alluded to in connection with injuries, 
The use of hot fomentations and careful elastic pressure 
with rest are prescribed for treatment. 


2. Diseases of Bone. 


Attention has already been directed to one form of injury 
to a bone, viz., fracture. A word may now be 
said about inflammation of a bone and its re- 
sults. As a typical instance we will take a 
long bone, consisting of a shaft and two ex- 
tremities. The walls of the shaft consist of dense bone, 
the extremities of cancellated tissue. The shaft of the 
bone is hollow, and filled with medullary tissue. In the 
fully developed bone the extremities alone are tipped with 
cartilage; in the extremities of the bones of a growing 
person there are also layers, termed the epiphyseal cartilages. 
The bone is surrounded by a fibrous membrane termed the 
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| periosteum. This membrane is richly supplied with blood- 


vessels, which ramify through it and pass, along with lym- 
phatic vessels and nerves, from it into the Haversian canals 
in the dense bone forming the shaft. The deeper layers 
of the periosteum consist of osteoblastic cells, which also 
line the Haversian canals. In the undeveloped condition 
these cell elements take an active part in the growth of the 
bone as regards its breadth, the epiphyseal cartilages taking 
an active part in its growth as regards its length. The 
medullary tissue in the cavity of the bone is supplied by the 
nutrient artery ; the cancellated tissue forming the extremi- 
ties receives its blood-supply partly from the nutrient 
artery and partly from vessels passing indirectly from the 
periosteum. When a bone is injured—as happens, for ex- 
ample, in asevere bruise—the bloodvessels in the periosteum 
and in the Haversian canals become congested, effusion of 
liquor sanguinis and migration of the white blood cor- 
puscles take place, and a severe gnawing pain is felt at the 
seat of the bruise. The pain is severe because the effusion 
cannot escape. It collects under the periosteum and in the 
Haversian canals. The cell elements in these situations 
are irritated, and cell proliferation takes place. ‘The perios- 
teum becomes thickened, and if the tension continues sup- 
puration may occur between the periosteum and the bone, 
The periosteum is raised from the bone; the bloodvessels 
passing into the Haversian canals are obliterated or torn 
across; and the outer layers of the hard dense bone, their 
sources of nutriment being cut off, die. The extent of the 
neerosed tissue will depend upon the extent of the suppu- 
rating area; if the suppurating area includes the nutrient 
artery within its range, nutriment being then cut off from 
the medullary tissue from which in part the deeper layers 
of the shaft of the bone are supplied with blood, death of 
the whole thickness of the shaft of the bone may occur. 
As already stated, the most acute forms of suppurative 
periostitis and suppurative osteomyelitis are infective dis- 
eases, the suppuration in them being due to the presence 
of a micrococcus. If after an injury the primary inflam- 
mation is relieved by fomentations, leeching, or incisions, 
suppuration may be prevented; or even if, after suppura- 
tion has occurred, free incisions are made to allow the pus 
to escape, the periosteum may assume its normal position, 
and the area of necrosis be limited or necrosis be prevented 


altogether. After a portion of the shaft of the bone dies, 


the necrosed area is gradually absorbed ; but, if the area is 
of considerable size, and more particularly if sepsis occurs, 
the dead part is gradually separated from the living, and 
after a time it becomes loose, and asa rule has to be removed 
by operation. If the inflammation, acute in the first in- 
stance, becomes sub-acute, or if it is sub-acute from the 
first, then, instead of suppuration, the effusion under the 
periosteum coagulates, whereupon lymph is formed, the 
proliferating osteoblastic cells in the lymph take up their 
normal function, and new bone is made. ‘This mass of new 
bone is termed a node. In the Haversian canals the osteo- 
blasts there forming bone will render the bone tissue more 
dense and ivory-like in consistence, to which the term 
sclerosis is applied. In some cases the osteoblastic cells in 
the Haversian canals, instead of forming bone, feed upon 
the original bony tissue which constitutes the walls of the 
canals. The Haversian canals becoming enlarged, the re- 
sult is a lessening of the amount of inorganic matter in the 
area affected, and a cancellation of the hard bone takes 
place. This condition is called rarefying ostitis. The rare- 
faction of the dense bone may persist, or the process may 
stop, the osteoblasts again forming bone and the rarefied 
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area becoming sclerosed. In the cancellated tissue in the 
extremities of the loug bones, and in that which forms the 
mass of the short bones, such as the vertebra, the tarsal 
and the carpal bones, the inorganic matter compared with 
the hard bone is relatively in smaller amount than the 
organic matter filling the cancelle. Here as a result of 
injury the thin lamelle of bone may be cut off from their 
blood-supply, and death take place. If the process is acute, 
an area of cancellated tissue will die, and be separated from 
the surrounding living tissue as in the hard bone. In 
consequence, however, of the quantity of organic matter, 
death may take place in a molecular form, more nearly 
allied to the process of ulceration in the soft parts. This 
condition is known as caries. If the inflammatory process 
in cancellated tissue is sub-acute, instead of a molecular 
death, sclerosis of the cancellated tissue occurs. When the 
cancellated tissue is the seat of inflammation, in conse- 
quence of its close connection and intimate anatomical 
relations with the articular cartilages, they in their turn 
become implicated, and we have then to deal with disease 
of the joint. In all cases in which incisions are made to 
relieve tension under the periosteum, or in which portions 
of bone are remoyed to relieve tension in the shaft or in 
the medullary cavity of a bone, or in which incisions are 
made to check the progress of inflammatory action in the 
cancellated tissue, strict antiseptic precautions must be 
taken to prevent sepsis occurring in the wound. 


3. Diseases of Joints. 


A joint is a complicated organ, and its integrity depends 
upon a healthy condition of the bones which 
form it, of the articular cartilages which cover 
the ends of the bones, and of the synovial 
membrane which supplies the synovial fluid 
that lubricates the joint. These different structures are 
closely associated anatomically and physiologically, and 
disease beginning in any one of them will assuredly, unless 
checked, gradually extend to the others. The cartilage 
covering the ends of the bones receives its blood-supply 
mainly from the bone, and is also to a certain extent sup- 
plied at its edges by the synovial niembrane. The cartilage 
being in itself non-vascular, disease does not commence in 
it; the majority of joint diseases commence either in the 
synovial membrane or in the bone; as a general rule they 
begin with some slight injury of the joint. These injuries 
consist of strains or twists (of the joint) on the one hand 
and jarring or contusion on the other. In the latter case 
the elastic cartilage lessens the force of the contusion. 
When a joint is strained, the ligaments binding the bones 
together are stretched and the synovial mem- 
brane becomes inflamed. Consequently effusion 
takes place into the joint, which becomes swol- 
lenand painful on pressure. Any movement of it is painful, 
and all the muscles around itare rigid. Ina healthy person 
appropriate treatment—rest, hot fomentations, and gentle 
elastic pressure—will cause the fluid within the joint to be 
gradually absorbed, after which the joint can be restored 
to its normal condition. When the inflammation becomes 
sub-acute the pain disappears, and unless the joint is kept 
quiet by appropriate spiints the condition is very apt to 
become chronic; that is, the joint becomes swollen and the 
movements are restricted. This condition is most per- 
sistent, and prolonged rest, along with counter-irritation by 
blistering or by the application of tincture of iodine, is 
necessary before the effusion subsides. The joint may re- 
main weak for the rest of the patient’s life. Fibrous adhe- 
sions may form and prevent free movement. A joint in 
such a condition is always liable on the slightest injury to 
have a return of the effusion in an acute or sub-acute form. 
These are the chief consequences of a strain in a healthy 
person. In a weakly person the primary strain may entail 
a very different result. The synovial membrane may 
undergo gelatinous or pulpy degeneration, and, although it 
is improbable that this condition is associated with the 
tubercular diathesis in all cases, there can be no doubt that 
in very many the degeneration of the synovial membrane 
is tubercular in character. The tubercle bacillus has been 
found in the thickened membrane. A joint in this condi- 
tion swells; the enlargement, although it may be due in 
part to effusion into the cavity of the joint, is mainly 
caused by the thickening of the synovial membrane, which 
has a peculiar doughy semi-elastic feeling. The move- 
ments of the joint are restricted, though little pain is com- 
plained of. Ifit isan upper limb the patient will not use 
it, if a lower limb he will walk with a distinct limp, The 
disease is a chronic one, and the joint may remain in this 
condition for months. Rest, elastic pressure, and blistering 
may check the progress of the disease, but as a rule, sooner 
or later, and very often as the result of some slight injury, 


Structure 
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Sprain. 
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a change takes place. On the one hand, the effusion within 
the joint, instead of being serous, becomes sero-purulent, and 
| even purulent, owing to the formation of pus within it. Ifthe 
| joint is an important one, inflammatory fever is setup; the 
| joint becomes intensely painful on the slightest movement, 
/aud unless incisions are made to allow the pus to escape it 
| passes gradually into a state of complete disorganization. 
The cartilage softens and breaks down, so that gradually the 
cancellated bone underneath is exposed. A similar change 
takes place in the opposing cartilage. It is destroyed in 
its turn and the ligaments binding the bones together are 
softened and lose their elasticity, so that the joint can be 
moved in abnormal directions. A grating sensation can be 
felt when the cancellated bony surfaces are rubbed to- 
gether. Along with these changes within the joint, foci 
of inflammation form in the soft tissues around it. These 
inflammatory areas suppurate; the abscesses burst into the 
joint; the skin over them gives way ; and communication 
is established between the external air and the cavity of 
the joint. Through this channel the causes of putrefaction 
reach the cavity, and complete disorganization of the part 
accompanied by sepsis occurs, Should the joint be an 
important one, a condition termed hectic is setup. If the 
discharge is allowed to continue, a gradual wasting takes 
place, which sooner or later ends in the death of the indi- 
vidual, unless the surgeon either relieves the tension by free 
incisions, or excises the joint, or amputates the limb, After 
disorganization has occurred, if the inflammatory process 
ceases, anchylosis of the joint may result. But, if the 
joint is freely drained and kept at rest, the inflammation 
will subside, and the granulation tissue on the two opposing 
surfaces will unite and a fibrous formation take place. The 
process may stop there, or the fibrous tissue may be gradu- 
ally transformed into bone. Osseous union has taken place 
between the bones forming the joint. In many cases this 
is what the surgeon aims at, and it is of great importance 
to keep it constantly in view and to place the joint in such 

a position that, if anchylosis does occur, the limb may be 
as useful as possible. This result is only attained after 
prolonged treatment, and, if the patient’s strength is un- 
equal to it, it will be necessary to excise the affected joint 
or to amputate the limb. Suppuration sometimes occurs 

within a jomt without any previous pulpy degeneration of 

the synovial membrane, either as the result of a wound or 

from septic inflammation secondary to pyzemia, or in conse- 
quence of a very acute simple synovitis resulting from 

excessive tension within the joint. When the synovial 

membrane is affected with pulpy degeneration the vitality 
of the cartilage at its edges, where it joins the synovial 

membrane, may be interfered with ; the thickened synovial 

membrane, by encroaching on the articular cartilage, 

gradually by pressure alters the nutrition of the cartilage 
so that it disintegrates and breaks down, and when it is 
destroyed disorganization of the joint ensues, as already 
described. Should the disease assume this form, if care is 
taken, and if the joint is kept quiet, suppuration within it 
need not necessarily take place. The inflammation may 
assume a sub-acute type and fibrous anchylosis occur. 

When a joint has been severely contused, separation of the 

cartilage from the bone occurs; effusion then 


takes place between the cartilage and the bone; Contusion. 
the cartilage is cut off from its nutrient sup- 

ply; and, unless the joint is kept at complete rest, unless 
the effusion is absorbed, the cartilage will sooner or later 
become necrosed, The necrosed cartilage will give way ; 
the bone beneath will be exposed; and, if the irritation is 
kept up, effusion, at first serous but soon becoming puru- 
lent in consequence of the tension within the joint, will 
take place. Changes follow in the opposing cartilage, which 
has been itself bruised by the primary jar, and perhaps 
even separated from the bone beneath. It will in its turn 
necrose, and the bone will be exposed, suppuration taking 
place within the joint. The synovial membrane will be- 
come diseased, the ligaments softened, and the evil sequence 
of events already described will ensue. A joint affected in 
this way is easily recognized from one in which the syno- 
vial membrane is primarily affected by the absence of swell- 
ing and by the intense pain. In the early stages complete 
rest should be obtained by affixing a weight to the affected 
limb. This, by setting up between the opposed and injured 
cartilaginous surfaces a condition of negative pressure, 
tend to check the disease. Butif this plan o n 
does not soon cause a subsidence of the pain, ac 
must at once be resorted to. Contusion in wh 
cellated bone is injured at some distance 
is most commonly met with in young ; 
extremities of the bones are not fully develo 
the epiphyseal cartilages are richly su ee ith b 


the performance of their physiologica 
‘tion of bone, and a comparatively slight injur; 
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inflammation to be set up in the bone immediately in con- 
tact with the epiphyseal cartilage. As in the synovial 
membrane when it is affected with pulpy degeneration, 
this disease may be occasionally non-tubercular in charac- 
ter; but in the majority of cases, more especially when the 
primary injury is very slight, the disease assumes the tu- 
bercular type and tubercle is deposited. In such cases the 
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Symptons are often very insidious; the young patient com- | 


plains of some slight uneasiness, or the first thing to be 
noticed is a limp in walking when a lower limb is affected. 
In the case of an upper limb the patient will avoid moving 
the affected joint. As there is no external swelling, the 
disease may be overlooked in its early stages; but, if it is 
suspected, and if the affected limb is kept at rest, the -in- 
flammation will subside and recovery ensue. On the other 
hand, if the patient is allowed to use the limb, even in an 


imperfect way, the tubercular area may extend and the ar- | 
The articular cartilage | 
does not in that case receive its proper nourishment: it | 


ticular cartilage become affected. 


disintegrates, breaks down, and the disease attacks the 
joint. Into this last tubercular matter escapes and sup- 
puration occurs, resulting sooner or later in disorganization 
of the joint. 

In recent years a useful limb has often been saved by ex- 
cision of the affected joint. 
may subside under appropriate local treatment, such as 
counter-irritation, rest, pressure, assisted by constitutional 
treatment, such as tonics, fresh air, and careful dieting. 
By these means an operation may be avoided, and in apply- 
ing such treatment it must be remembered that, while the 

disease itself may subside, the joint as an organ 
Anchylosis. may be irretrievably damaged : it may become 

anchylosed. If anchylosis occurs in a flexed 
position of the hip or knee joints, the limb will be useless 
for progression; and an operation will be necessary in 
order to straighten it. In the ankle joint, if anchylosis 
occurs with the foot in an extended position, the patient will 
not be able to put his heel to the ground, and an operation 
will be necessary to bring the foot at right angles to the 
leg. Do not interfere with an anchylosed joint in the lower 
limb if it is in good position. If the shoulder joint be- 
comes anchylosed after disease, the sterno-clavicular and 
acromio-clavicular joints take up to a great extent the 
function of the anchylosed shoulder. In the elbow, in 
whatever position the joint becomes anchylosed, the arm 
loses much of its usefulness and excision of the joint is 
pom in order to get a movable elbow. - In the wrist 
t may be necessary to operate for anchylosis; but asa rule, 
if the fingers are mobile, the anchylosed wrist does not in- 
terfere to any great extent with the usefulness of the hand. 


4. Venereal Diseases. 


Three distinct affections are included under this term— 
Tulakiwas gonorrhea, chancroid, and syphilis. At one 
of venereal time these were regarded as different forms of 
diseases. the same disease; and, though gonorrhea is 

® now generally held to be quite distinct from 
the other two, there are not wanting eminent authorities, 
including Mr. Jonathan Hutchinson, who are inclined to 
look upon chaneroid and syphilis as essentially one and the 
same disease. The present writer believes that gonorrhcea, 
chancroid, and sypilis are three distinct diseases, due to 
separate causes, which have nothing in common except 
their habitat. The cause in each case is a specific virus, 
pro»ably a micro-organism. In the case of gonorrhea the 
virus attacks mucous membranes, especially that of the 
urethra; in chancroid mucous membranes and the skin are 
affected ; in syphilis the whole system comes under the in- 
fluence of the poison. Gonorrhea and chancroid corre- 
spond to the process of septic intoxication. The organisms 
on implantation set up a local disturbance, and the products 
of this fermentative process pass into the system and give 
rise to constitutional effects; but the organisms themselves 
_ do not pass into the system generally. In syphilis, on the 
other hand, there is a true infective process ; the organisms 
into the general circulation and live and multiply 
wherever they find a, suitable nidus. The joint affection 
commonly called * gonorrheal rheumatism,” which some- 
times follgws gonorrhcea, is in all probability an infective 
condition. If this is true, then in these rare cases gonor- 
rhea is infective. The chancroid poison may pass into the 
_lymphaties and cause inflammation of the lymphatic glands 
in the groin giving rise to chancroidal bubo. These clinical 
facts are undoubtedly opposed to any generalization such 
thatlaid down above, and it is right to note them ; but the 
comparison between gonorrhca and chaneroid as 
sctivé and syphilis as distinctly infective in its char- 
good in the great majority of cases. A further 
these quasi-infective varieties of gonorrhea and 
Vou, XXII.—1142 


In the early stages the disease | 
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chancroid must undoubtedly throw light upon the physio- 
logical classification of pathogenic organisms. ‘These three 
affections are generally acquired as the result of impure sex- 
ual intercourse; but there are other methods of contagion, 
as, for example, when the accoucheur is poisoned whilst de- 
livering asyphilitic woman, the surgeon when operating on 
a syphilitic patient. An individual may be attacked by 
any one or any two of the three, or by all of them at once, 


}as the result of one and the same connection; but they 


do not show themselves at the same time; in other words, 
they have different stages of incubation. In gonorrhe@athe 
disease appears very rapidly, so also in ,chancroid, the first 
symptoms commencing as arule three or four days after 
inoculation. It is very different, however, with syphilis. 
Here the period of incubation is one rather of weeks, the 
average length being twenty-eight days, though it may vary 
from one week to eight. The length of the period of incu- 
bation, therefore, is the great primary diagnostic in the 
case of syphilis. 

Syphilis is an infective fever, and its life history may be 
best considered by comparing it with vaccinia, 
A child is vaccinated on the arm with vaccine 
lymph. For the first two or three days nothing 
is observed ; but on the fourth day redness appears, and by 
the eighth day a characteristic vaccine vesicle is formed, 
which bursts and frees a discharge, which dries and forms 
ascab. If on the eighth day the clear lymph in the ves- 
icle is introduced at another point in the child’s skin, no 
characteristic local effect follows. The system is protected 
by the previous inoculation; this protection will last for 
some years, and in certain cases for the rest of the patient’s 
life. We have here, then, exposure to a poison, its intro- 
duction locally, a period of incubation, a characteristic 
local appearance at the seat of inoculation, a change in the 
constitution of the individual, and protection from another 
attack for a variable period. So with syphilis. The syphi- 
litie poison is introduced at the seat of an accidental abra- 
sion either on the genital organs or on any part of the sur- 
face of the body. The poison lies quiescent for a variable 
period. The average period is four weeks. A characteris- 
tic cartilaginous hardness appears at the seat of inoculation. 
If this is irritated in any way, an ulceration takes place ; 
but ulceration is an accident, not an essential. From the 
primary seat the system generally is infected. The virus is 
multiplied locally and, passing along the lymphatic vessels, 
attacks the nearest chain of lymphatic glands. If the 
original sore is in the genital organs, the glands in the 
groin are first attacked; if in the hand, the gland above 
the inner condyle of the humerus; if on the lip, the gland 
in front of the angle of the jaw. The affected glands are 
indurated and painless; they may become inflamed, just as 
the primary lesion may ulcerate; but the inflammation is 
an accident, not an essential. From the primary glands the 
mischief will affect the whole glandular system. The body 
generally is so altered that various skin eruptions, often 
symmetrical, break out. Any irritation of the mucous 
membrane is followed by superficial ulcerations, and in the 
later stages of the disease skin eruptions, pustular and tu- 
bercular in type, appear, and in weakly people in severe 
cases, or in cases that have not been properly treated by 
the surgeon, syphilitic deposits termed gummata are formed. 
These, if irritated, break down and give rise to deep-seated 
ulcerations. Gummata may attack the different organs in 
the body; the muscles, liver,and brain are the favorite 
sites. Their presence interferes with the functions of the 
organs, and, if the organ affected is one functionally im- 
portant in the economy, may cause death. The individual 
is as a general rule protected against a second attack, 
although there have been rare cases recorded in which in- 
dividuals have been attacked a second time. 

Syphilis is treated by many surgeons by giving careful 
attention to the general health, to diet and 
regimen and tonics, by placing the patient in of syphilis, 
the most favorable hygienic circumstances, in 
the belief that it runs a natural course and has a tendency 
to naturalcure. Special symptoms are treated as they arise. 
Other surgeons administer small doses of mercury, in the 
form of gray powder, iodide of mercury, or corrosive sub- 
limate. If the physiological effects of mercury are ob- 
served—tenderness of the gums and a metallic taste in the 
mouth—this treatment is desisted from and iodide of po- 
tassium is administered, mercury being given again when 
its physiological symptoms have disappeared. Oleate of 
mercury or mercurial ointment, or mercury with lanoline, 
is applied to the primary lesion and rubbed in over the en- 
larged glands. This is continued for six months or a year. 
In the later stages of the complaint iodide of potassium is 
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the main remedy used. There are, therefore, two distinct 


methods of treating syphilis,;—the non-mercurial and the 
mercurial. Both methods have been extensively tried by 
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the present writer, and he believes that the mercurial is in- 
finitely preferable to the non-mercurial method. Recent 
investigations point to the value of corrosive sublimate as 
a germicide, and in all probability the good results which | 
follow saturation of the system with mercury are to be ex- 

plained in this way. It is said by the non-mercurialists 

that the administration of mercury masks the symptoms. 

There can be no doubt that the symptoms often appear 

after the mercury is stopped, but in a modified form, and 

there is no evidence that the mercurial treatment prolongs | 
the disease. Syphilis has a tendency to natural cure, like 
all the continued fevers, and along with the administration 

of mercury careful hygienic treatment must receive particu- | 
lar attention, and often in weakly unhealthy people a long | 
sea yoyage is of great value. Any means which causes a 
free action of the skin, as, for instance, by periodic visits to | 
thermal baths, is of great assistance in eliminating the | 
poison. 

Syphilis as commonly met with nowadays is not of so 
severe a type as it formerly was. One reason often given 
for this is that mercury was formerly always pushed until | 
its full physiological effects were observed, and that the | 
lowering of the patient’s constitution by this severe treat- 
ment aggrayated the primary complaint. There may be 
some truth in this explanation ; but the principal reason in 
all probability is that the syphilitic organism does not now 
find so suitable a nidus or soil for its growth and develop- 
ment as it once did. Syphilis in the United Kingdom at 
the present moment is in the stage of an epidemic in its 
decline. This may be looked on asa startling statement ; 
but it is true of syphilis as of all infective diseases. A time 
must come when the soil is practically worn out, when it 
becomes so poor that the organism grows only in a stunted 
form, producing a mild disease, till in time it ceases to grow 
altogether. It is not asserted that it will necessarily die 
out, because after lying fallow for a time the soil may re- 
cover its power and the disease be revived in a more virulent 
form, analogous to the luxuriant crop which follows after a | 
period of fallow. Syphilis can be conveyed by the discharge 
from any syphilitic lesion occurring within two years after 
the commencement of the complaint. It cannot be con- 
veyed by the normal secretions of the syphilitic person 
except in the case of the semen, which, impregnating the 
ovum in the female, causes the fetus to be syphilitic. 
Syphilization of the foetus is followed by syphilization of | 
the mother. The blood of a syphilitic person is infectious 
for two years after the commencementof the attack. Pure 
vaccine lymph cannot convey syphilis; if, however, it is_ 
mixed with blood it may convey it. No person who has_ 
had syphilis should marry until he has been entirely free | 
from the complaint for two, or better still for three, years. | 
If a person marries before this time pregnancy greatly in- 
creases the risk to the mother. If there is any suspicion of | 
syphilis the mother should take mercury during the period 
of pregnancy. It is interesting to note how time has a 
modifying influence in a case of repeated pregnancies 
occurring in a syphilitic woman. At first there may be 
miscarriage in the early stage of pregnancy ; after a time 
abortions in the later stage; there may then be a still-born 
child; then one born alive but syphilitic; then a child 
born apparently healthy but soon becoming syphilitic ; and 
ultimately a healthy child is born and remains healthy, 
showing no evidence of syphilitic disease. The disease has 
worn itself out. The relation of apparently healthy people 
born of syphilitic parents to syphilis acquired during the | 
course of their life may explain those remarkable cases of 
escape from syphilitic infection which constantly come | 
under the observation of the surgeon. 


5. Tumors.* 


{ 


As the result of a local irritation an acute inflammatory | 
swelling may appear. If the irritant is of a 
severe type the result may be local death. An 
abscess may form; and, after the pus has) 
escaped or has been evacuated, and after the original cause 
of the irritation has subsided, the swelling may disappear 
and the parts be restored to a condition nearly allied to the 
normal. If the irritant, however, is slight and its action 
prolonged, a chronic inflammatory swelling of the part may 
result. Although in many cases with appropriate treat- 
ment the induration disappears, in other cases it persists 
during the life of the individual. The indurated mass in 
its microscopic characters closely resembles the original 
anatomical characteristics of the part affected. When, 
for example, an organ like a gland is the seat of a chronic 
irritation a general increase in its size takes place. A 
hypertrophy or overgrowth has occurred, but as a rule the 


Cause of 
tumors. 


1 Compare PATHOLOGY, vol. xviii. p. 377 sq. 
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| hypertrophic area is localized, and toa great extent separable 


that it can only be removed by operation. 


‘undeveloped or cellular stage of fibrous tissue. 


{ DISEASES, 


hypertrophied gland is only altered in size; it retains its 
general shape and functional activity. Occasionally the 


from the original gland by a more or less distinet cap- 


sule. In the mammary gland, for example, a 
local hypertrophy may occur, the microscopic aoe 
characters of which resemble imperfect gland tumor 


tissue. Between this condition and an adenoid 

or glandular tumor of the mamma no distinet line of de- 
marcation can be drawn, and the probability is that the 
adenomatous tumor of the mamma is caused by local irri- 
tation. It may be the immediate outcome of a misdirected 
or excessive functional activity. The great practical differ- 
ence, however, between it and true hypertrophy is this, 
The adenomat- 
ous tumor closely resembles in some of its microsocopic 
characters one of the varieties of epithelioma, of which an 
increase in the columnar epithelium lining the acini in the 
gland is the main characteristic. This tumor is not a simple 
tumor like the true adenoma; it does not grow slowly; it 
is not encapsulated ; the cellular elements in it not only 
invade the surrounding tissues but tend to pass into the 
lymphatic vessels and reach the lymphatic glands in the 
arm-pit, where they grow and form secondary tumors 
similar in microscopic characters to the original growth. 
From these secondary foci a further invasion may take 
place, and the cell elements may reach the blood-stream 
and be caught in the capillaries, forming there new growths, 
till the patient dies from the general implication of the 
whole system. This form of tumor has been termed a 
malignant adenoma. While it has originally the microscopic 
characters of a simple adenoma, if we look to its life history 
we have in it an excellent example of a malignant tumor. 
Microscopically it is a stepping-stone between the simple 
and the malignant type of tumor; clinically it is char- 
acteristically malignant. The mammary gland is composed 
of glandular tissue and fibrous tissue. A hyperplasia of 
the fibrous tissue may occur in consequence of an excessive 
irritation of the glandular tissue, or apparently a primary 
increase in the fibrous tissue may occur locally, giving rise 
to a simple fibrous tumor of the mamma, of which fully 


developed fibrous tissue is the microscopic characteristic. 
This overgrowth may become encapsulated and give rise to 


no symptoms except those referable to its gradual increase 
in size, and after the gland in which it lies has fulfilled its 


‘life history it may stop growing, degenerate, and decay. 


In the uterus, e.g., those fibrous tumors whieh occur after 
the time of child-bearing is past, after the uterus has ful- 
filled its destiny, cease to give any further trouble and are 
only inconvenient in consequence of their size. Fibrous 
tissue in the early stages of its development is largely com- 
posed of cell elements, and there are tumors, e.g., in connec- 
tion with the mamma, which have their prototype in the 
These 
tumors also are essentially malignant. They grow rapidly, 


and are richly supplied with thin-walled bloodvessels; the 


elements of the tumor pass directly into the blood-stream, 
and reach the capillaries, where they are arrested and 
where secondary growths like the original growth in their 
anatomical characteristics are formed, causing the death of 
the patient. , 

In what has just been said it will be seen that there is 
no distinct line of demarcation between the inflammatory 


swelling and the hypertrophy, between the hypertrophy 


and the tumor proper, between the simple and the malig- 
nant tumor. The local irritation can be traced in the case 
of the inflammatory swelling and the hypertrophy, and it 


is highly probable that both the simple and the malignant 


tumor are also due to local irritation. It must, however, 
be acknowledged that it cannot always be traced. If the 
malignant tumor is not due to local irritation, but to a 
general dyscrasia or peculiarity of the patient, the surgeon 
has slight grounds for recommending its removal. If, how- 


ever, he believes that all tumors are evidences of local 


irritation, he is fully justified in recommending their early 
and complete removal—in the case of the malignant tumors 
before they have time to spread by the lymphatic or blood- 
stream to distant parts, in the case of simple tumors before 
they have assumed characteristics of malignancy, as these 
tumors sometimes do. The mammary gland has been taken 
as an example of an organ in which tumors eS ait 
occur. The reason for this frequency, if we believe in. 
irritation as a cause of tumor-growth, is not far to see 

from the time.of puberty to the time when it tem 
its functional activity this gland is in a const 
vascular unrest and functional change. B 
tumor are met with in all the organs and ti 
body. Simple tumors are generally composed 
veloped tissue, similar to the tissue in which | 
simple fatty tumor occurring in 
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tissue, the simple fibrous tumor in connection with fibrous | 


tissue, the osseous tumor in connection with bone. The 
malignant tumor, on the other hand, is generally formed of 
undeveloped tissue which has not yet fulfilled its destiny, 
which is not only misplaced in situation but in time. 
cartilaginous tumor has its prototype in cartilage, for that 
which covers the ends of the long bones and enters into 
the formation of a joint is a fully developed tissue. The 
true prototype of the cartilaginous tumor is not, however, 
fully developed cartilage, but one or other of those forms 
of cartilage which, as regards their developmental position, 
are intermediate between fibrous tissue and bone, and 
therefore the cartilaginous tumor has frequently a life 
history more closely allied to the malignant than to the 
simple type of tumor formation. 

No attempt can here be made to classify the different 
forms of tumor. The surgeon at the bedside meets with 
tumors as living parasitic formations. Hestudies their life 
history ; he observes their birth, their growth, their pecul- 
iarities, and their tendencies; he naturally attempts to 


The | 


| 


| Flaps ean be carefully made; time can be 
p 4 } 


classify them from a study of their physiological or clinical | 


aspects. The pathologist, on the other hand, examines the 
tumor after it is removed ; he studies it as it appears to the 
naked eye and under the microscope; and he attempts to 
classify tumors from an anatomical standpoint. Within 
recent years the pathologist’s classification, associated with 
a recognition of the developmental division of the human 
embryo into different layers, has become the favorite ; but 
it is hoped that, as science advances, the increase of clinical 
knowledge, assisted by microscopic and embryological re- 
search, will make a physiological classification a reality. 


IV. OperAtTIvE SuRGERY. 


Within recent years the main advance in surgery 
has been from the scientific side, due to in- 


— pent creased Ae in physiological knowl- 
operations. edge and a careful study of the relation of 


organisms to various diseased conditions. 
And with this progress operative skill, in many direc- 
tions previously unthought of, has kept pace. Cranial 
operative surgery has advanced as the motor areas on 
the surface of the brain have been localized with 
greater precision. The experimental physiologist has 
done his part; the clinical observer is now doing his. 
Cranial surgery necessitates special notice. In the 
thoracie cavity also diseased conditions are now re- 
lieved by surgical operations. The greatest advance 
of all, however, is in connection with the abdominal 
eavity. Under this head the work of the last thirty 
years requires special notice. The peritoneum was at 
one time considered a closed book to the operator ; 
now all is changed, and abdominal surgery has become 
one of the most important branches of operative work. 
Joints in a state of inflammation are “i now freely 
opened and tension is relieved. With the relief of 
tension the inflammatory process subsides and the 
joint recovers. The excision of diseased joints has 
also become part of the everyday work of the surgeon. 
Cancerous aHepitieaaiag the term in aclinical sense 
—of the tongue, rectum, and larynx are now treated 
by excision of these organs. But it is still a question 
in what cases the operation prolongs life, and what 
eases are specially suited for operation. While greater 
latitude has been given to surgical interference with 
the different cavities of the body, operations upon the 
limbs have been restricted in consequence of the ac- 
ceptance of Lister's views with regard to wound treat- 
ment. Many limbs upon which formerly amputation 
was performed, as, for example, in the case of com- 
pound fractures, are now saved. The term 
ean port ry. conservative surgery,’’ which formerly 

had reference to the excision of a diseased 
joint instead of amputation of the affected limb, has 
now a wider meaning, and covers not only the different 
ss which have taken the place of amputation but 
also 


time, perhaps, in the early stages of antiseptic wound 
treatment the brilliancy of the results obtained by these 
means, and the immunity which resulted from the 
prevention of blood-poisoning, encouraged surgeons to 


those cases in which a limb is saved by careful 
antiseptic management after severe injury. At one > 
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save a limb which, when the wound was healed, was 
not really useful. An upper limb saved, however in- 
efficient, is better than any artificial substitute, and 
every endeavor in the direction of conservation should 
be made. Conservation in the case of a lower limb, on 
the other hand, may be carried too far. Unless the 
saved limb can support the weight of the body, it is 
far better to perform amputation, because a satisfac- 
tory artificial substitute can be found to take the place 
of the lower extremity. In performing amputation on 
a lower limb every endeavor should be toe to obtain 
a stump which will bear, in part at any rate, the 
weight of the patient’s body. Since the 
introduction of anesthetics rapidity in per- 
forming an amputation is not essential. 


Modern 
surgical 
procedure. 


taken to shape them; and they can be so arranged 
that the resulting cicatrix will not be opposite the 
sawn extremity of the bone. In order to obtain such 
flaps the surgeon is justified in sacrificing to some ex- 
tent the length of the limb, if by so doing he can leave 
a mobile and painless stump on which an artificial 


‘limb can be comfortably fitted. But this does not hold 


j 


'good to the same extent for an upper limb. The pres- 


sure on the extremity is not so great, and the longer 
the stump the more easily can an artificial substitute 
be fitted on. As a result also of Lister’s teaching 
operative procedure for the cure of various deformities, 
such as knock-knee, rickets, and club-foot, in which 
the bones affected are freely attacked, has done much 
to relieve unsightly deformity and increase the useful- 
ness of the individual. In all operations absorbable 
catgut ligatures for the cut vessels have since about 
1861 taken the place of silk, which had to come away 
by ulceration,—a destructive process antagonistic to 
rapid healing. Greater care is taken to save blood 
by emptying the part to be operated on before begin- 
ning the operation. Greater care is also taken to tie 
all bleeding points, so as to prevent reactionary 
heemorrhage and the escape of blood between the sur- 
faces of the wound, whereby healing is retarded. 
Free drainage by india-rubber and glass tubing, by 
absorbable tubes made of decalcified bone, by skeins 
of catgut acting by capillarity—all the outcome of an 
understanding of the local irritation and constitutional 
fever caused by tension—have done more than any- 
thing else to enable the surgeon to attain his triple 
object, —painlessness, rapidity, and safety in the heal: 
ing of a wound. Lastly, the clear understanding of 
the term ‘‘antiseptic’’ in its fullest meaning, the 
knowledge of the power which the unirritated and 
healthy tissues have as germicidal agents, and the in- 
troduction of various antiseptic or rather antitheric 
substances, some of which destroy, some of which 
paralyze, those lowly organisms whose power for evil 
in an unhealthy tissue or an injured part is so great, 
contribute towards the same great end. By these 
means operations are to a great extent relieved of their 
dangers, and by anzesthesia, which prevents pain and 
suffering, they are robbed of their terrors. (J. ©.) 


1. Cranial. 


The necessity for setting apart a distinct section of this 
article to deal separately with the region of the head does 
not depend upon any specialization in the principles of 
treatment peculiar to that region. The general laws of 
surgical procedure hold good here as elsewhere threughout 
the body ; but they have to be exemplified in relation to a 
region so separated from others in its architectural and 
functional peculiarities as to call for special record and de- 
lineation. The surgeon has to deal with a most intricate 
series of considerations—anatomical, physiological, and 
psychic—in devising suitable treatment for abnormal con- 
ditions in this region ; the inter-relation of cranial tissues 
and organs, their capital importance in the physical 
economy, and the position of some of them as the substrata 
of mental activities render any surgical interference a mat- 
ter of great delicacy and grave anxiety. So much is this 
the case that it has been left for the most daring and the 
most modern surgeons to prove that this isa region to which - 
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ordinary surgical rules may properly apply; and hence 
what must be here recorded is largely matter of quite 

recent history and to a large extent at variance 
Function of with the doctrine of former epochs. The func- 
thecranium. tion of the cranium as a protective agent for 

the brain and the organs of special sense is 
strikingly shown by its architectural design. The proper 
discharge of this function is of paramount importance from 
the economic value of the cranial contents; and the de- 
mands upon it are the more exacting from the extreme 
delicacy of physical structure and the unstable physiological 
equilibrium present in the brain, Clothed externally by 
the densely resisting textures of the scalp, further protected 
by a layer of heat-deflecting hair, the cranium itself con- 
sists of a firmly welded bony casket of ovoid form, main- 


tained in its balanced position upon the upright spinal | 


column by a series of ligamentous and muscular bands. 
There is thus protection against the sun’s rays and a gen- 
eral mobility that provides for the avoidance of impending 
blows. But the cranium has chiefly to receive and annul 
transmitted physical vibrations, the result either of blows 
upon the head or of those jars and oscillations, incidental to 
bodily movements, which would interfere greatly with the 
functions of the brain did they actually reach 

Protective it. The function of the cranium in this respect 
mechanism. has been fully described by Hilton, who shows 
that special bony ridges are present in the skull 

which arrest vibrations ‘and divert them into channels 
where their action is no longer deleterious. Three series 
of such buttresses descend from the vault to the base of the 
skull, where they converge in the region of the sella turcica 
at a point termed by Felizet “the centre of resistance,” 
and where the terminations of the ridges come into im- 
mediate contact with the cartilage of the foramen lacerum 
medium or the lake of cerebro-spinal fluid which surrounds 
the anterior and posterior clinoid processes. The trans- 
mitted vibrations are thus annulled by transference to a 
liquid or a soft solid medium, and lose all further power. 
In addition to the special mechanism which mitigates the 
effect of considerable shocks and renders slight ones ordi- 
narily imperceptible, there is a general eiasticity of the 
skull which enables it to withstand great violence without 
material injury and so enhances its protective power. This 
elasticity is not uniformly present, but is much more de- 
veloped in the bell-like vault than in the region of the 
base. The osseous texture also is much more brittle in the 
latter locality. When, therefore, such severe shocks are 
communicated to theskull as overcome its elasticity and its 
power of resistance, the fracture which ensues is found as a 
rule to involve the base much more seriously than the vault. 
These physical qualities are of great importance as giving 
an index of the relative resisting powers of dif- 
ferent parts of the skull, and as affording data 
that may assist in determining the position of 
a fracture from a study of the forces which 
caused it. Of such forces those that are closely circum- 
scribed in their area of application produce strictly local 
effects, whilst diffuse blows produce their most marked 
effects at a distance from their point of application, The 
former fact needs no illustration ; the latter has been made 
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the subject of numerous researches in relation to the usual, 


course of cranial fractures. From the results of these 
investigations three different etiological laws have been 
educed—(1) Saucerotte’s law of contrecowp; (2) Aran’s law 
of radiation ; and, in special relation to fractures of the base 
of the skull, (3) Von Wahl’s law of parallel cleavage. In 
its special sphere each of these laws probably holds true ; 
but the sphere of each is a limited one and is dependent 
upon the local peculiarities of the skull already described. 

The theory of contrecoup is that a force pro- 
Theory of duces its maximum effect at the opposite pole 
contrecoup. of the skull to the point of its application. That 

this law can have no general bearing is shown 
by the numerous cases in which the fracture bears no such 
relation to the force which causes it. In relation to a limited 
area of the vault, however, it appears to hold true; for 
isolated fractures of the base resulting from blows upon the 
vault are on record, but as these are the only fractures 
which this theory would explain, and as they are very rare, 
its range of action is very greatly curtailed. 
Aran’s law of radiation is that, starting from 
the point where the blow is received, a fissure 
traverses the walls of the skull in the direction 
of the base and spreads itself in that fossa of the base of 
the skull which corresponds to the part of the vault that is 
struck. Thus a diffuse blow on the frontal bone causes in- 
jury to the anterior fossa of the base, and blows upon the 
parietals or occipital bone cause similar injury to the mid- 
dle or posterior fossa respectively. This law holds true of 
the great majority of fractures of the skull and will assist 
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,in localizing the course of a fracture when the part of the 


' skull first struck can be recognized. But numer- 

/ ous cases of fractured base are on record in ine Ot 
| ic 2S 1 » ‘e a j Fv 

| which no fissure can be traced leading from the cleavage. 


| point first struck; and from a study of these 
Von Wahl has concluded that fractures of the base, whether 
connected with fissured vault or isolated, are always parallel 
'to the direction of the force which caused them, Thus 
blows upon the frontal and occipital regions cause longi- 
tudinal fissures of the base, in the temporal region oblique 
fissures, and in the mastoid region transyerse fissures. An 
index of the probable direction of a fracture is thus obtained 
by observing the exact point of incidence of the blow which 
caused it, whether other evidences of localized injury to the 
cranial contents be forthcoming or not. 
The diagnosis of the presence of a fracture is often a mat- 

ter of great difficulty, especially where the soft 
parts are still intact, and by their contused and Symptoms 
swollen condition mask the true nature of the of fracture. 
case. Apart from obvious external signs of in- 

jury, the following symptoms should lead to the suspicion 
of a fracture: bleeding from the mouth, nose, or ears ; local 
ecchymoses or lacerations, as that of the membrana tym- 
pani; circumscribed hemorrhages, as under the scalp or 
visceral conjunctiva; interference with the functions of the 
brain or special sense-organs, as aphasia, motor spasms or 
paralyses, blindness, deafness, an altered condition of the 
respiration or the pupils, slight unconsciousness or profound 
stupor. The immediate risks to life are from shock and 
compression, the latter due to depressed bony fragments or 
effused blood. The treatment of shock has already been 
alluded to (p. 715 above); that of compression 
consists in the early relief of pressure by tre- Question of 
phining, with elevation of the depressed frag- tephining. 
ments and remoyal of the blood-clots, if the 
symptoms are advancing. These symptoms are increasing 
stupor, stertorous respiration (Cheyne-Stokes breathing), 
relaxation of sphincters,—the condition passing on to com- 
plete coma. In cases where pressure symptoms are not. 
urgent (especially in young patients with elastic skulls) and 
in cases where no such symptoms are present, expectant. 
treatment should be employed,—complete rest, local cooling 
applications, constantly applied, the exclusion of all stimuli 
to the special sense-organs or to the attention, and a careful 
watch for further symptoms. Should symptoms of com- 
pression appear and advance, or should slight symptoms. 
already present become aggravated, immediate operative 
interference for the relief of pressure as aboye indicated 
must be resorted to, and in operating in this region it must 
be remembered that strict antiseptic precautions are essen- 
tial, for in no region of the body—not excluding even the 
peritoneal cavity—are the effects of septic infection more 
disastrous and at the same time so hopeless of remedy. 

Having thus alluded to the physiology and surgery of 

the cranial envelope, it remains to consider the 


corresponding aspects of the cranial contents. ay ph- 
The older theory of Flourens and Hertwig, that ‘Gf brain. 


all parts of the brain are equally concerned in 

producing its aggregate activities, has been displaced by the 
more recent theory of the localization of function, This. 
theory is supported by the results of recent physiological 
and pathological investigations, the former carried on for 
the most part by Hitzig, Fritsch, and Ferrier, the latter by 
Broca and Meynert. The practical outcome of these re- 
searches—viz., an adaptation to the human brain of results 
obtained in that of the higher mammals, controlled by 
pathological observations on the human brain itself—is that 
the surface of the brain can be mapped out into a series of 
topographical areas, each of which occupies a definite rela- 
tionship to some well-defined function—motor, sensory, or 
psychic—of the human economy. Of the areas connected 
with psychic activity little is at present known; they are: 
generally believed to occupy the frontal lobes 


of the brain. In the parietal region grouped agin 
around the fissure of Rolando are the cortical — ¢ynetion, 


areas connected with motor functions in the 
extremities, and around the horizontal limb of the fissure. 
of Sylvius are arranged those concerned in general and 
special sensation. The results of these researches confirm 
the views of Hughlings-Jackson, who has conclusively 
demonstrated the cortical origin of those epileptiform seiz- 
ures in which the motor phenomenaare limited to particular’ 
groups of muscles. At the same time these 
results open a new field of anatomical and sur- 
| gical inquiry, with the object of defining what 
relation the cerebral convolutions bear to ex- — 
ternal cranial landmarks, and of showing that — 
circumscribed cortical disease or injury is — 


capable of detection and relief. For practical purposes 
the present state of our knowledge of cerebral. ph 
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ology, the first part of the question limits itself to an exact 
delineation of the position of the fissures of Rolando and 
Sylvius in relation to well-known cranial landmarks. In re- 
gard to the position of the former several researches have 
been made, and its upper extremity has been localized at a 
point 2 inches behind the coronal suture in the mesial line 
by Broca, Turner, and Féré. For the purpose of its exact 
determination in the living subject, where the line of the 
coronal suture cannot always be detected, measurements 
have been made and formule for its localization devised by 
Giacomini, Lucas-Championniére, Hare, and Reid (see the 
literature cited below). The commencement of the fissure 
of Sylvius is situated 1} inches behind the external angular 
process of the frontal bone. 

As an outcome of these additions to our knowledge of 
accurate facts, a new branch of surgical pro- 


ee cedure is now firmly established and already 
eaeioal sufliciently supported by successful results, viz., 
disease. trephining for the relief of cortical disease. 


Encouraging cases have occurred in the hands 
of Hughes Bennett and Godlee, Fraser and Chiene, and 
Victor Horsley. The last named presented to the British 
Medical Association meeting in 1886 three patients relieved 
by this operation from cortical lesions. As a result of wide 
experience in operating upon apes and upon human beings, 
Mr. Horsley accentuates the importance of employing 
the following precautions in operative interference: (1) 
thorough cleansing and disinfection of the scalp; (2) the 
use of chloroform as an anesthetic, morphia having’ been 
previously given to reduce cerebral congestion and to 
obviate excessive hemorrhage during the operation; (3) 
strict antiseptic precautions; (4) a semilunar incision 
through the soft parts; (5) the use of large trephines; (6) 
Macewen’s method of replacing the bone in small fragments 
carefully purified. The occurrence of hernia cerebri sig- 
nifies a failure in the antiseptic precautions, and a primary 
union of the integuments is a matter of the most extreme 
importance. In removing the tumor or scar-tissue the knife 
is preferable to the thermo-cautery.! (A. W. H.) 


2. Thoracic. 


Purulent collections in the pericardium and pleural sacs 
may be treated as ordinary abscesses by incision. In the 
case of the pleural cavity the pus may be evacuated through 
an opening made in the axillary line at the seventh costal 
interspace; but it is quite possible to empty it thoroughly 
at the fifth. A drainage-tube is inserted, protected by a 
broad flange, that it may not slip into the cavity, and strict 
asepsis should be secured. Should sepsis occur, the wound 
should be washed out, and a counter-opening made if 
necessary. As the lung, however, frequently will not ex- 
pand, and a large cavity is therefore left to heal by granu- 
lation, with little chance of it ever getting filled up, 
surgeons have excised portions of the ribs in order to bring 
about a collapse of the chest wall and thus insure oblitera- 
tion of the cavity. The second, third, fourth, fifth, and sixth 
ribs have been partially removed, together with a portion 
of the clavicle. It is better in young people to remove the 
periosteum also. Some surgeons cut away the thickened 
pleura as well. The possibility of opening into the pleural 
sacs and pericardium for the removal of tumors has been 
demonstrated by Koénig and Kiister, who have reported 
eases where growths in connection with the sternum and 
ribs were successfully removed. Special care was taken 
that as little air as possible should gain access to the pleural 
cavities. Attempts have also been made to tap and wash 
out vomice in the lung, but as yet operative interference 
in such instances is not fully established. 


3. Abdominal. 
Modern surgery has made its greatest advance and has 


1 Literature of Cranial Surgery—Percivall Pott, Injuries of the 
Head; Sir Astley P. Cooper, Lect. on Surgery (Tyrell), vol. i. ; Sir 
B. Brodie, Med. Chir. Trans., vol. xiv.; Hilton, Lectures on the 
Cranium; Felizet, Recherches anat, et exper, sur les fract. du erdne, 
1873; Aran, Arch. Gén, de Méd., 4th ser., vol. vi. p. 180; Saucerotte, 
Mélanges de Chirurgie, part i. p. 233, Paris, 1801; Von Wahl, * Frac- 
turen der Schiidelbasis,” in Volkmann's Series, No. 228; Flourens, 
Les et les fonctions du pens Nerveux, Paris, 1824: Hitzig 
an h, in Reichert and Du Bois Reymond’s Archiv, 1870; 
Hitzig “Ueber den heutigen Stand der von der Localisa- 
tion,” in Volkmann's Series, No. 112; Ferrier, Functions of the Brain, 
1876, and West Riding Reports, vol. iii., 1873; Rican nee Jackson, 
Lond. Hosp. ., 1864, and Clin. and Phys, Researches, 1873 ; Broca, 

craniocérébrale, 1876; Turner, “* Relations of Con- 
kull and Sealp,” in Jour. Anat. and Phys., 1873; Gia- 
afia della Scissura di Rolando, 1878; Lucas-Cham- 
A trépanation quidée par les localisations cérébrales, 1878 ; 
a. Anat. and Phys., January, 1884; Reid, Lancet, vol. ii., 
r ; Hughes Bennett and Godlee, Brit, Med. Journ., May, 
‘ r Horsley, Brit. Med. Journ., vol. ii., 1886, p. 670 [also 
Jour. Med. Sciences, April, 1887, p. 342]. 
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achieved its most signal triumphs in connection with oper- 
| ations performed in those cavities of the body which are 
| lined by a synovial or serous membrane. The older sur- 
| geons did not dareto systematically attack the joints and 
the cranial, thoracic, and abdominal cavities; but the sur- 
geon of to-day performs the most daring operations here 
with confidence, and is rewarded with a success which at 
first sight appears almost marvellous. The timid extraperi- 
toneal manipulations of former days made use of in the 
treatment of hernia and kidney disease and in the forma- 
tion of artificial anus, have now given way to systematic 
intraperitoneal modes of treatment, whereby we aim at the 
radical cure of hernia and bring disease affecting any of the 
abdominal viscera directly under our control. We have to 
consider the conditions under which wound 
treatment of the peritoneum is placed, and in 
what respect this portion of the human frame- 
work reacts upon injuries as compared with the 
general behavior. It is generally acknowledged that rest 
in the surgical sense, the factor necessary for healthy wound 
closure, is obtained by a condition of asepsis and fixation. 
Moreover, it is generally granted that tension as a condition 
of unrest is dangerous not so much in itself as in the char- 
acter of the material that gives rise to tension; hence the 
extravasated serum and blood in a case of simple fracture 
give rise to comparatively little disturbance. The presence 
of ascites need not lead to fever. But once let sepsis gain 
entrance and the fermenting exudate is resented by the or- 
ganism; violefit attempts to throw it off are made; and 
forms of blood-poisoning more or less severe and variable 
ensue. Ina severe injury of the extremities, say a com- 
pound fracture, the effused serum and blood-clot are not 
readily removed by the damaged lymphatic system, and, 
when that does act, sepsis having already occurred, the ab- 


Peritoneal 
wound 
treatment. 


sorption of the putrid fluid does much harm. Fortunately 
the open character of the wound may allow the fetid dis- 
charge to escape. In any case, the surgeon insures a good 
result when he makes use of splints, drainage, and antisep- 
tics. He brings about local fixation, removes the excéssive 
exudation, and so relieves the lymphatics and prevents sepsis. 
In the case of a penetrating abdominal wound, where the 
healthy peritoneum is injured, we have somewhat dif- 
ferent conditions, mainly varying in degree. It must ever 
be borne in mind that here we open into a huge lymph-sac. 
The peritoneum consists of a sheet of vascular and lym- 
phatie network, covered with epithelium and provided with 
stomata. It is easily injured, and then rapid effusion ensues. 
Like most vascular structures, however, it heals quickly 
with favorable surroundings, and, the source of irritation 
having been removed, it speedily returns to the normal. 
In comparison with the large absorbing surface the injured 
portion is but small, and the effusion thrown out at the seat 
of injury may readily enough be absorbed by the remainder 
of the healthy sac. So long as the rate of absorption equals 
that of effusion tension cannot exist. If, however, the 
nature of the fluid be of importance, it is evident that no- 
where in the body is this more marked than in the case of 
the peritoneum, and here above all other parts must we pre- 
serve strict asepsis. This may be gained in various ways: 
(1) By drainage, in which case the surgeon carefully draws 
off from the pouch of Douglas any excess of fluid thrown 
out asthe result of injury, until such time as the peritoneum 
itself has. recovered its full absorbing power and the exces- 
sive secretion has ceased. (2) Where by careful sponging 
the operator so far relieves the peritoneum and then, closing 


the wound to prevent entrance of further sepsis, leaves the 
‘rest to nature. For, if we do permit a moderate septic 
inoculation, it is evident that the rapid change of fluid may 
prove inimical to the development of septic ferments and 
the contact of healthy tissue will finally render impossible 
the existence of organisms. The presence, however, of any 
accumulation of putrid effusion is at once resented by the 
peritoneum and an attempt by local peritonitis may shut 
off the collection, or even previous to any local reaction 
septic absorption may prove fatal, or again severe general 
peritonitis may kill the patient. (3) From the above we at 
once see how applicable the antiseptic system must be to the 
abdomen, and the most signal success has crowned attention 
to matters of detail in this respect. By means of antisep- 
ties we can securely close the abdomen, resting assured that 
the peritoneum is perfectly capable of carrying off effusions 
due to oar interference. Where we dread that oozing may 
complicate matters, the drainage-tube can in addition be 
employed, but the necessity for its use becomes less marked 
as the operator acquires experience. Abdominal surgery 
requires from beginning to end the utmost care, and it is 
re. that specialists reached a high standard of success be- 
fore the adoption of the antiseptic system, since various 
points have been formulated, all of which, however, are of 
minor importance compared with the one great end in view, 


—that of asepsis from first to last. The utmost care should 
be taken to ascertain the general bodily condition of the 
patient, to see that the kidneys are healthy, and to select 
an anesthetic suitable to the requirements of the case. 
The temperature of the room, the clothing during operation, 
rapid dexterous manipulation, and preventives against 
hemorrhage require the utmost attention. The patient 
should be prepared by having had low diet and gentle 


purgatives for a few days prior to surgical interference, so | 


that rest of the intestinal tract may readily be assured. As | 


a material for ligature fine silk Chinese twist, of various 


sizes, may be employed. It must be carefully disinfected by | 


boiling, and is readily preserved pure in a five per cent. 
solution of carbolic acid. The ends should always be cut 
short. It possesses certain advantages over catgut. 

In reviewing the field of abdominal surgery we must 
study shortly the methods and results gained by ovariotomy, 
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removal of the uterine appendages (ovaries, Battey ; tubes, | 


Tait), hysterectomy, myotomy, removal of fibroid tumors 
of the uterus, intraperitoneal operations on the kidney, 


liver, spleen, intestinal tract, including stomach, pylorus, | 


duodenum, small and large intestine. Finally, attention 
should be given to the extraperitoneal operations for sar- 
coma and disease of the kidney and intestine. 
From 1701, the date when Houston of Carluke, Lanark- 
shire, carried out his successful partial extir- 
Ovariotomy. pation, progress was arrested for some time, 
although the Hunters (1780) indicated the 
practicability of the operation. In 1809 Eplfraim M’ Dowell 
of Kentucky, inspired by the lectures of John Bell, his 
teacher in Edinburgh, performed ovariotomy, and contin- 
uing to operate with success established the possibility of 
surgical interference, and was followed in the United States 
by many others. The cases brought forward by Lizars of 
Edinburgh were not sufficiently encouraging; the operation 
met with great opposition; and it was not until Clay, Spen- 
cer Wells, Baker Brown, and Keith began work that the 
procedure was placed on a firm basis and regarded as justi- 
fiable. Improved methods were introduced, and surgeons 
vied with one another in obtaining good results, until by 
the introduction of the antiseptic system of treating wounds 
this operation, formerly regarded as one of the most grave 
and anxious in the domain of surgery, has come to be at- 
tended with a lower mortality than any other of a major 
character. We may now briefly outline the mode employed 
in operating. The room should be well heated, be free from 
draughts, havea good light, and abovealla pure atmosphere. 
The patient is secured toa firm table and well protected with 
blankets. Anesthesia having been obtained, the state of the 
bladder being known, and the urine drawn off if thought 


necessary, the surgeon purifies the integument with ear- | 


bolic acid five per cent. solution, attending specially to the | 


region of the umbilicus and pubes, which latter should be 
shaved. A large perforated waterproof sheet may be 
spread over and secured to the body, through which the 
more prominent part of the tumid abdomen protruding 
presents a localized field for manipulation; this also pro- 
tects adjoining parts and obviates unnecessary exposure. 
An incision 2 or 3 inches in length in the linea alba and 
midway between the umbilicus and the symphysis pubis 


carries the surgeon down to the interval between the recti; 
bleeding points are seized with pressure forceps; and by a. 


further use of the knife the subperitoneal fat is exposed, the 


peritoneum divided, and its free edges seized with forceps. | 


The operator next introduces his finger and with the scis- 
sors enlarges the wound downwards or upwards on the left 
side of the umbilicus if necessary. The entire hand is then 
introduced between the parietal peritoneum and the tumor 
and swept around so as to ascertain the condition of affairs, 
and even to separate gently slight adhesions. A few sponges 
are next packed round the exposed tumor surface, which 
serve to keep the intestines and omentum out of the way 
and to retain any tumor content which may escape during 
tapping. With a large trocar, aided perhaps by an exhaust- 
ing jar, the contents are drawn off, and, as the tumor col- 
lapses, its folds may be caught by forceps and the whole sac 
gradually pulled outside the abdomen. The pedicle is 
clamped by strong forceps; the tumor is cut off; the stump 
of the pedicle is carefully ligatured, the clamping forceps 
removed, the peritoneum carefully sponged out, more espe- 
cially the pouch of Douglas, the ligature cut short, and the 
pedicle dropped into the cavity of the abdomen. At this 
stage the forceps and sponges are counted, a definite num- 
ber being always employed, and, their tale being perfect, 
the surgeon proceeds to close the wound. For this purpose 
his needle traverses the entire thickness of the parietes 
from peritoneum to skin; the stitches should be about one- 
third of an inch apart, and closer apposition is gained by 
secondary sutures, which go through the integument alone. 
A dressing is now applied, and for the next few days the 


her by operation. 
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patient gets little else than occasional spoonfuls of hot 
water and milk, unless brandy be necessary, until she passes 
wind, after which time the usual diet is gradually resumed. 
It is necessary that the most precise precautions be taken 
against septic infection, The sponges are steeped in a five 
per cent. solution of carbolic acid, then dipped in boiling 
water, and squeezed dry immediately before use. Should 
the contents of the cyst be too viscid to run through the 
trocar, the contents of the sac must be pulled out with the 
hand. Adhesions to various organs must be dealt with by 
careful separation and ligature. Rents in the peritoneum 
should be stitched up with fine catgut, and some operators 
also stitch over the stump of the pedicle, or bury it in a bared 
portion of the adjacent broad ligament, so that it may not 
contract adhesions. While the great majority of surgeons 
are at one as regards the use of antiseptic precautions, they 
do not agree as to the use of the spray. Many dispense with 
italtogether. Some employ it in the room prior to the oper- 
ation. A few surgeons also, without availing themselves 
of the antiseptic system appear to obtain as good, if not bet- 
ter, results than their fellows. It may also be noted that 
the antiseptic in use by different operators varies, and that, 
while the pedicle is usually ligatured, Keith attaches great 
importance to the clamp and cautery introduced by Baker 
Brown. The drainage-tube is not now so frequently em- 
ployed as formerly. The statistical results show an increas- 
ing success in the case of every surgeon. Spencer Wells tells 
us that in his first five years one patient in three died, in 
his second and third five years one in four, in his fourth 
five years one in five, in 1876-77 one in ten, since the in- 
troduction of antiseptics (complete Listerism), 1878-84, 10.9 
per cent.,—the last series showing a marked absence of sep- 
tic fatality. Keith in 1884 reported a mortality of 9.11; 
formerly, when using the spray, he once had a successful 
consecutive series of 80. Koeberle up to 1878 had performed 
300 operations, of which 231 had a favorable result. Of 300 
patients operated on by Schroeder up to 1882 258 recovered ; 
in the last hundred cases there were only 7 deaths. Other 
figures are—Knowsley Thornton, 423 cases, 40 deaths ; Tait, 
405 cases, 33 deaths, and in 1885 (including parovarian cysts) 
139 cases, no deaths ; Olshausen (1885), 293 cases, 27 deaths 
(in the last hundred only 4 deaths).! 

Removal of the uterine appendages, the ovaries and Fal- 
lopian tubes, is performed for three distinct 


conditions—({1) for disease, when the tubes are acer 
the seat of inflammatory changes and distended, _ pendages. 


or when the ovaries are the seat of cystic and 
cirrhotic changes ; (2) for fibroid tumors, in which case by 
operating we hasten the menopause and bring about inyo- 
lution ; (3) in cases where dysmenorrhea is wearing out 
and rendering useless the life of the patient, and where less 
severe treatment is ineffectual. Oophorectomy, by which 
we mean removal of the ovaries only, was introduced by 
Battey of Georgia in 1872. It is now replaced by the more 
extensive procedure of Lawson Tait, sapingo-oophorectomy. 
The operation is sometimes followed by loss of sexual feel- 
ing and has been said to unsex the patient, hence strong 
objections have been urged against it. The patient and 
friends should clearly understand the object and results 
likely to be gained. According to Angus Macdonald, “as 
soon as we are certain that the ovaries or tubes are dis- 
tinctly diseased and are not likely to yield to our ordi- 
nary methods of treatment ..... we are bound to at 
least inform our patient of the possibility of relieving 
The operation presents greater difficul- 
ties and is associated with a higher mortality than ovari- 
otomy.” The greatest care must be taken in making the 
initial incision for fear of wounding the bowel. The organs 
are not uncommonly deeply placed and haye contracted 
adhesions. Every trace of ovarian tissue should be re- 
moved along with the tubes and the ligatures must be ear- 
ried close up to the uterus. Thestitches should be placed 
closer, since the tendency to herniais greater. 

In cases of fibroid Voce PER yer en must be 
largely guided by the condition of the patien 
and Bie growth as to whether removal of RS Cail 
the uterine appendages is sufficient. Ifitis — 4 
not and the patient is in such danger that the next period 
threatens life, he had better proceed to hysterectomy or en- 
tire removal of the uterus and appendages. When we con- 
sider the circumstances under which this operation is per- 
formed, the weakly anemic state of the patient, the size of 
the tumor, and the rapidity with which p re should 
be conducted, we must regard hysterectomy as one of the 


i 


gravest in the domain of surgery. There is, more 


1 [The size of ovarian cysts may bevel aa yencer 
has successfully removed one which, with its contents, 
125 Ibs. ; Keith, one weighing 120]bs. ; and Kelly, of Phila 
one of 116 Ibs. See Amer. Journal Obstet, and Dis, of Wo 
Children, vol. xviii., Aug., 1885.—AM. Ep.] 


“ 


i 


OPERATIVE SURGERY. | 


special danger which does not obtain in ovariotomy,—the | have been remedied by operation. 


risk of septic poisoning. 


it is impossible merely to ligature and drop the pedicle, 
since by doing so we should court failure. 
having made a way into the peritoneum, seizes and liga- 
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The surgeon, | 


tures adhesions, projects the tumor through the wound, | 


clamps the pedicle (cervix uteri), removes the tumor and 
uterus, and closes the wound, leaving the clamped pedicle 
protruding. It is advisable to scoop out the septic central 
canal of the pedicle and carefully to pare away surplus tis- 
sue, and as dressing to have a plentiful supply of some 
potent non-irritating antiseptic in contact with the stump. 


If we take care that the septic focus is removed without | 


coming in contact with its surroundings, if we keep the 
stump aseptic and dry, there will be little fear of septic 
fluid trickling down the side of the pedicle and causing sep- 
sis, peritonitis, or blood-poisoning. Attempts have been 
made, by careful disinfection of the stump, paring its cen- 


tre, careful ligature, and stitching its raw surfaces together, | 


to treat the pedicle by dropping it into the abdomen as in 
ovariotomy, but as yet with no marked success. The results 
of hysterectomy in the hands of Keith (33 cases, 3 deaths, 
in 1885) stand unrivalled. 
performance of cesarean section and Porro’s operation. 
Affections of the liver and gall-bladder have also been 
treated by laparotomy. In the latter case an 
Removalof incision is made over the swelling, and the gall- 
gall-bladder; bladder, having been exposed, may be removed 
or explored, gall-stones cleared out, the walls 
stitched to the sides of the abdominal wound, and a drain- 
age tube inserted as occasion requires. The spleen has also 
been attacked. In removal of the entire organ 
special care must be taken that none of the 
larger veins give way during manipulation. 
Most careful ligation and subdivision of the pedicle is re- 
quisite. In recent years the surgery of the 
kidney has made gigantic strides. There are 
three modes of reaching the organ, each of pro- 
portionate value according to the nature of the case. (1) 
From the lumbar region. In this way we may open ab- 
scesses, remove calculi, and even extirpate if the kidney be 
notenlarged. Increased room may be obtained by removing 
the twelfth rib. By this method we gain sufficient and de- 
pendent drainage and we need not open the peritoneum. 
(2) As in ordinary laparotomy, making an incision in the 
middle line. This admits of our examining both organs 
and to a large extent determining the condition of each. 
We get free access and can more readily treat the pedicle 
of vessels and the ureter. We open into the peritoneal cay- 
ity and again divide the peritoneum; but our incisions are 
readily closed and we no longer dread interfering with this 
huge lymph-sac. For tumors of the kidney this method is 
clearly indicated. (3) Langenbuch has proposed making an 
incision along the outer border of the rectus, which is said 


spleen ; 


kidney ; 


' to present advantages in certain cases. 


Since the advance of ovariotomy the possibility of re- 
moval of portions of the intestinal tract with a 


rtionsof Subsequent suture of the divided ends has been 
ae elt repeatedly demonstrated, and thus resections 
tract. for disease of the pylorus and bowel have been 


successfully performed. In cases of gun-shot 
wound, laparotomy, arrest of hemorrhage, careful cleans- 
ing of the peritoneum, and suture of the wounded gut is 
now the established practice. W.T. Bull, of New York, 
reports a recovery in a case where seven wounds in the gut 
were sutured. All laparotomies are founded on the type of 
ovariotomy; success depends on the fact that two opposed 
serous surfaces rapidly unite, and this fact must ever be 
borne in mind when we tear or injure the bowel and its 
coverings, or unite them. Sepsis is the main disaster likely 
to attend our interference, but with the means at our dis- 
osal, washing out the peritoneum if necessary, we should 
95 able to obviate this. 

In regard to operations on the abdominal organs in which 
we do not interfere with the peritoneum it is sufficient to 
note that fromthe lumbar region we can reach the colon, 
where it is uncovered by serous membrane, the kidney, and 
retroperitoneal tumors. (F. M. C.) 


4. Deformities. 


1) For club-foot, see vol. vi. p. 41. 

2) During the last few years, in consequence of the safety 
with which bones may be divided, other deformities such 
as knock-knee or genu valgumand bow-leg or genu varum, 


1 The literature of abdominal tes, ed is very extensive. The 
most complete lists will be found in Olshausen’s “ Die Krankhei- 


_ ten der Ovarien,” in Die deutsche Chirurgie, 1866,and in Hart and 
Barbour’ 


's Manual of Gynzxeology. 


ed 


Similar principles guide the | 
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Drs. Macewen of Glas- 


ep’ Since we cut into the canal of the | gow, Ogston of Aberdeen, Schede of Hamburg, 
uterus, it is obvious that we open into a septic cavity, and | and the present writer have been working at 


Knock- 
this subject and have devised, more especially ENEts 86, 
in knock-knee, various methods of remedying the deform- 
ity. Operations are only justifiable when the deformity 
has become chronic. During the advancing stage, when 


| the deformity is getting worse, when the bones are still 


cartilaginous and plastic, the evil can be remedied by me- 
chanical means. This statement may be best illustrated 
by a short consideration of the development of the lower 
limbs and the changes which normally take place. At birth 
all children are more or less bandy-legged. The child lies 
on its nurse’s knee with the soles of the feet facing one an- 
other; the tibize and femora are curved outwards ; and, if 
the limbs are extended, although the ankles are in contact, 
there is a distinct space between the knee joints. During 
the first year of life a gradual change takes place. The 
knee joints approach one another; the femora slope down- 
wards and inwards towards the knee joints; the tibiew be- 
comes straight ; and the sole of the foot faces almost directly 
downwards. While these changes are occurring, the bones, 
which at first consist principally of cartilage, are gradually 
becoming ossified, and in a normal child by the time it be- 
gins to walk the lower limbs are prepared, both by their 
general direction and by the rigidity of the bones which 
form them, to support the weight of the body. If, however, 
the child attempts either as the result of imitation or from 
encouragement to walk before the normal bandy condition 
has passed off, the result will necessarily be either an arrest 
in the development of the limbs or an increase of the bandy 
condition, If the child is weakly, either rachitic or suffer- 
ing from any ailment which prevents the due ossification 
of the bones, or is improperly fed, the bandy condition may 
remain persistent. As a rule, however, in children that 
are precocious as regards walking, if proper care is taken 
the bandy condition will disappear, without any special 
treatment. In a healthy child who does not attempt to 
walk until the limbs are prepared to support the weight of 
the body, no further abnormal change takes place. But in 
a weakly child in whom the development already described 
has occurred, in whom the limbsas regards their general 
direction are prepared for the support of the body, but in 
whom the bones forming the limbs are not sufficiently ossi- 
fied, as in the rachitic child, the shafts of the femora above 
the knee and the shafts of the tibiee below the knee bend 
forwards; at the same time a change takes place at the 
knee joint,—the condition called knock-knee. In the normal 
limbs, the tibie being vertical and parallel, and the distance 
between the upper extremities of the femora being greater 
than that between their lower extremities, the femora 
necessarily slope inwards towards the middle line, and there 
is therefore in every properly developed person an angle at 
the knee joint. If at this stage the bones are sufficiently 
rigid to bear the weight of the patient, no further change 
takes place; but, if the limbs give way and are not suffi- 
ciently strong, the normal angle at the knee joint increases 
and the internal lateral ligament of the knee joint 
becomes stretched,—the result being knock-knee. The 
condition may be arrested in its earliest stage by an im- 
provement in the general health of the child; but, if no 
such improvement takes place, and if the child is allowed 
to walk, then definite changes occur in the bones which 
form the knee joint. These changes are the direct outcome 
of a general law, namely, that diminished pressure results 
in increased growth, increased pressure in diminished 
growth. The best example of the former principle is the 
rapid growth that takes place in a child that is confined to 
bed during a prolonged illness. The distorted, stunted, 
shortened, and fashionable foot of the Chinese lady is an 
example of the latter. In the knee joint there is diminished 
pressure between the internal condyle of the femur and the 
inner condyle surface of the tibia; there is increased pres- 
sure between the external condyle of the femur and the 
outer condyle surface of the tibia. The result isan increased 
growth of the internal and a diminished growth of the ex- 
ternal condyles; the knock-kneed condition is intensified, 
and will go on as long as the primary cause is at work, 
getting worse and worse, and will only cease when the bones 
become fully developed. As long as the disease is getting 
worse, the application of a rigid splint to the outer side of 
the limb fixed at the foot and at the upper part of the 
thigh, and the arrangement of an elastic bandage so as to 
draw the limb towards the splint, the person being kept in 
the horizontal posture, will cause a diminution in the 
pressure on the external condyles followed by their in- 
creased growth, and by an increased pressure on the internal 
condyles followed by a diminished growth. This effect 
may be obtained by applying a weight to the limb; and by 
mechanical means founded on this general law cases of 
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knock-knee that are getting worse can be improved. At 
first there is an arrest in the abnormality, which is soon 
followed by improvement. The different methods that have 
been recommended for division of the bones are only neces- 
sary in those cases in which they have become permanently 
distorted. 

(3) Lateral curvature of the spine is a deformity which 
occurs during the developing period of life be- 


eaten fore the bodies of the vertebre are fully ossi- 
fiat fied. In young people who are growing rapidly, 


and whose muscular system is weak, any bad 

habit, as for example, that of standing and throwing the 
weight of the body constantly on ohe leg, gives rise to a 
drooping of the pelvis on one side; or, if; when writing at 
a desk, they are allowed to sit in a twisted position, a lateral 
curvature of the spine takes place. By constant indulgence 
in these bad habits the cartilaginous spinal column gets set 
inan abnormal direction. In the concavity of the curve 
there is increased pressure and necessarily diminished 
growth, in the convexity of the curve diminished pressure 
with increased growth. The patient’s friends will probably 
notice first the right scapula being pushed backwards by 
the underlying ribs, which from their close attachment to 
the dorsal vertebre participate in a rotatory movement 
occurring in the vertebrae themselves, and, unless means 
are taken to alter the abnormal distribution of pressure, 
the condition will become worse and worse, until complete 
ossification checks the progress of the deformity. The 
commonest curvature is one in which there is a dorsal con- 
vexity towards the right, with the right shoulder higher 
than the left. Compensatory curves in the opposite direc- 
. tion form in the lumbar and cervical regions. Along with 
the lateral curvation a rotation of the bodies of the vertebrae 
towards the convexity of the curve takes place; their 
spinous processes necessarily turn towards the concavity 
of the curve. Since the line of the spinous processes of the 
vertebre can be easily traced through the skin, their 
deviation may mislead the superficial observer as to the 
true direction in which curvature has taken place. As the 
lateral curvation occurs the articular facets along the line 
of the concavity are pressed together, the line of these 
facets being posterior to the bodies of the vertebrae and 
their intervening elastic intervertebral disks. The result 
of this is that the vertebral column as a whole cannot fly 


SURINAM. See Gurana, Duten, vol. xi. p. 223. 
SURRENDER isa mode of alienation of real estate. 
It is defined by Lord Coke to be ‘‘the yielding up of 
an estate for life or years to him that hath an im- 
mediate estate in reversion or remainder ’’ (Coke upon 
Littleton, 337b). It is precisely the converse of re- 
lease, which is a conveyance by the reversioner or 
remainderman to the tenant of the particular estate. 
A surrender is the usual means of effecting the aliena- 
tion of copyholds. The surrender is made to the lord, 
who grants admittance to the purchaser, an entry of 
the surrender and admittance being made upon the 
court rolls. Formerly a devise of copyholds could 
only have been made by surrender to the use of the 
testator’s will, followed by admittance of the devisee. 
The Wills Act of 1837 now allows the devise of copy- 
holds withont surrender, though admittance of the 
devisee is still necessary. A surrender must since 8 
and 9 Vict. ¢. 106 be by deed, except in the case of 
copyholds and of surrender by operation of law. Sur- 
render of the latter kind generally takes place by 
merger, that is, the combination of the greater and less 
estate by descent or other means without the act of the 
arty. It has been dealt with by recent legislation 
pe REMAINDER). In Scotch law surrender in the 
case of a lease is represented by renunciation. The 
nearest approach to surrender of a copyhold is resigna- 
tion in remanentiam (to the lord) or resignation in 
favorem (toa purchaser). These modes of convey- 
ance are now practically superseded by the simpler 
forms introduced by the Conveyancing Act, 1874. 
SURREY, a metropolitan county of England, is 


Plate X. 


bounded north by the Thames, which sepa- Guildford they form a narrow HK called the 
rates it from Berks and Middlesex, east by | Back, about half a mile in breadt , 
Kent, south by Sussex, and west by Hampshire. | ern dip, the greatest elevation reached in this 
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away towards the convexity. The anterior parts of the 
bodies, being farthest away from the fixed point, are least 
restrained from movement, and they pass away to a greater 
extent than the posterior parts. The result is a rotation 
of each vertebra in the direction indicated. To counteract 
this deformity in the earliest stages, the patient (generally 
a girl) should be encouraged to walk about with a book on 
her head, to retain which in position she must necessarily 
keep perfectly erect. Muscular exercises, to strengthen the 
muscles of the back, ought to be enjoined and superintended 
by thesurgeon. During the intervals of rest she should lie 
upon her back on a firm board, and should carefully ayoid 
taking any exercise which gives rise to weariness of the 
muscles ; for, whenever the muscles become wearied, she 
will attempt to take up a position which throws the strain 
off them on to her ligamentous and bony structures. One 
of the best exercises is to lay the patient on her face, fix her 
feet, and encourage her to raise herself by using the muscles 
of the back. When the deformity becomes more marked 
the use of the trapeze should be prescribed. Hanging with 
her arms upon the trapeze, the weight of the lower limbs 
and pelvis will tend to straighten the spine as a whole, 
necessarily diminishing the increased pressure upon the 
cartilaginous bodies of the vertebra towards the concavity, 
and increasing the pressure between the sides of the bodies 
towards the convexity. The tendency to rotation must be 
counteracted in another way. The pelvis being fixed, 
elastic bands attached to fixed points, one in front of the 
patient towards her left side, another behind her towards 
her right side, are to be grasped by her right and left hands 
respectively, the right arm passing in front of her body, the 
left arm behind it. When the patient stretches both hands 
simultaneously there will be an untwisting of the spine in 
a direction opposite to the abnormal rotation. In this 
description, the common curvature—namely, of the dorsal 
region towards the right—has been taken as a typical ex- 
ample to illustrate the treatment. When the dorsal curve 
is in the opposite direction, the untwisting of the curve 
must necessarily be in the opposite direction also. During 
the intervals of active treatment the patient must wear a 
rigid support, which in itself has no direct curative action, 
but will materially assist the treatment by preventing the 
good result obtained by the muscular exercises from being 
nullified. fF...) 


don, it ranks fourth among the counties of England 
in point of population, but in point of size it is only 
the thirtieth, the total area being 485,129 acres, or 758 
square miles. 

The geological structure of Surrey is reflected in its 
varied and picturesque scenery, the charms of which 
are enhanced by the large proportion of ground still 
remaining finultivhtan: The extent of common land 
is also very great, a circumstance which, from its 
proximity to London, must be considered as specially 
fortunate. The northern portion of the county, in the 
London basin, belongs to the Eocene formation; the 
lower ground is_ occupied chiefly by the London clay 
of the Lower Eocene group, stretching (with inter- 
ruptions) from London to Farnham ; this is fringed 
on its southern edge by the plastic clays or Woolwich 
beds of the same group, which also appear in isolated 
patches at Headley near Leatherhead ; and the Thanet 
sands of the same group crop out under the London 
clay between Beddington, Banstead, and Leatherhead. 
The northwestern portion of the county, covered chiefly 
by heath and Scotch fir, belongs to the Middle Eocene 
group, or Bagshot sands: the Fox Hills and the bleak 
Chobham Ridges are formed of the upper series of 
the group, which rests upon the middle beds ying 
the greater part of Bagshot Heath and Bisley and Pir- 
bright Commons, while eastwards the commons of 
Chobham, Woking, and Esher belong to the lower 
division of the group. To the south of the Eocene 
formations the smooth rounded outlines of the chalk 
hills extend through the centre of the coun ; 
Farnham to Westerham (Kent). From Fa 
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decreases, and the outcrop widens, throwing out. pic- 
turesque summits, frequently partly wooded, and com- 
manding widely variegated views, the highest eleva- 
tion being Botley Hill near Titsey, 866 feet. 
Upper Greensand or gray chalk marl, locally known as 
firestone, crops out underneath the Chalk along the 
southern escarpment of the Downs, and the Gault, a 


The) 


|} and there are also a few silk mills and tanneries. 


dark blue marl, rests beneath the Upper Greensand | 
in the bottom of the long narrow valley which sepa- | 
rates the chalk Downs from the well-marked Lower | 


Greensand hills. Leith Hill of this formation, reaches 


a height of 967 feet, and from its isolated position | 


} are snuff, drug, and copper mills. 
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(see LONDON, vol. xiv. pp. 841-2). There are paper-mills 
at Wandsworth, and along the valley of the Wandle there 
Calico bleaching and 


| printing are carried on to a small extent in the same valley, 


commands one of the finest views in the south of Eng- | 
lanl, the next highest summits being Hindhead Hill | 


(894 feet) and Holmbury Hill (857 feet). 


tion of freshwater origin: the lower strata or Hastings 


beds occupy a small portion at the southeastern corner, | 


but the greater part consists of a blue or brown shaly 
clay, amid which are deposited river shells, plants of 
tropical origin, and reptilian remains. 

‘he whole of the county north of the Downs isin 
the basin of the Thames. 


at Weybridge, the Mole at East Moulsey, and the 
Wandle at Wandsworth. 


urrey. 


According to the agricultural returns for 1886, of the total 
area of the county 299,034 acres were under cultivation, 
77,553 being under corn crops, 44,998 under green crops, 
26,741 rotation grasses, 138,117 permanent pasture, 2547 
hops, and 9073 fallow. There are considerable varieties of 
soil, ranging from plastic clay to calcareous earth and bare 
rocky heath. The plastic clay is well adapted for wheat, 
the most largely grown of the corn crops, occupying 29,694 
acres in 1386, while barley, oats, and pease, which grow well 
on the loamysoils in different parts of the county, occupied 
respectively 15,439, 24,705, and 4587 acres, beans occupying 
1872 and rye 1256. Of green crops there were 6432 acres 
under potatoes, 15,975 under turnips and swedes, 9995 man- 


golds, 860 carrots, 2660 cabbage, kohl-rabi, and rape, and | 


9076 vetches and other green crops. A considerable propor- 
tion of the area under green crops is occupied by the market 
gardens on the alluvial soil along the banks of the Thames, 
especially in the vicinity of London. The total area of 
nursery grounds in 1886 was 1466, and of market gardens 
2953 acres. In early times the market gardeners were Flem- 
ings, who introduced the culture of asparagus at Battersea 
and of carrots at Chertsey, for which, this district is still 
famous, The area under orchards in 1886 was 2144 acres. 
Rhododendrons and azaleas are largely grown in the north- 
western district of the county. In the neighborhood of 
Mitcham various medicinal plants are extensively cultivated 
for the London herb-sellers and druggists, such as lavender, 
mint, camomile, anise, rosemary, liquorice, hyssop, etc. The 
calcareous soil in the neighborhood of Farnham is well 
adapted for hops, but this crop in Surrey is of minor im- 
portance. There is a considerable area under wood (42,974 
acres in 1881). Oak, chestnut, walnut, ash, and elm are 
extensively planted ; alder and willow plantations are com- 
mon; and the Scotch fir propagates naturally from seed on 
the commons in the northwest of the county. The extent 
of pasture land is not great, with the exception of the 
Downs, which are chiefly occupied as sheep-runs. Dairy- 
farming is a more important industry than cattle-feeding, 
large quantities of milk being sent to London. The num- 
ber of horses in 1886 was 9930, of which 3273 were unbroken 
horses and mares kept solely for breeding; of cattle 49,986, 
of which 24,869 were cows and heifers in milk or in calf 
and 8699 other cattle two years old and above; of sheep 
87,658; and of pigs 25,172. 

According to the latest (1873) landowners Return for Eng- 
land, Surrey was divided among 17,293 proprietors possess- 
ing 398,746 acres at an annual value of £2,285,814 [$11,109,- 
056.04], in addition to which there were 40,037 acres of 
common lands. Of the proprietors 12,712, or nearly two- 
thirds, possessed less than one acre each, the total which 
they owned being 2861 acres. The average annual rental 
4 acre of the land all over was about £5 14s. 9d [$27.88]. 

he following proprietors held over 5000 acres each: earl 
of Lovelace, 9958; crown, 7496; earl of Onslow, 6563; Sir 
W. R. Clayton, 6505; G. W. G. Leveson-Gower, 6368. 

Manufactures—The more important manufactures are 
chiefly confined to Londonand its immediate neighborhood 
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f ; Besides a number of smaller | 
Streams, its chief affluents from Surrey are the Wey \is within the metropolitan district of London, in addition 
; The Eden, a tributary of | 
the Medway, takes its rise in the southeast corner of | 


The south- | 
ern part of the county belongs to the Wealden forma- 


Ropes, 
snuff, and drugs are likewise manufactured along the banks 
of the Mole. Woollen goods and hosiery are made at Go- 
dalming, and gunpowder is largely manufactured at Chil- 
worth. 

Communication.—In addition to the navigation by barges, 
steamers ply on the Thames as far as Hampton. The Ba- 
singstoke Canal from Basingstoke to the Wey at Weybridge 
crosses the northwest corner of the county, and the Surrey 
and Sussex Canal passes southwards from the Wey near 
Guildford to the Arun. Surrey is more completely supplied 
by railways than any other county in England, the London, 
Chatham, and Dover, the South-Eastern, the London, 
Brighton, and South Coast, and the London and South- 
Western Railways intersecting it by their main lines as 
well as by various branclies. 

Administration and Population.—Surrey contains 14 hun- 
dreds; the borough of Southwark (pop. 221,946), which has no 
municipal government, but for certain purposes is connected 
with the city of London; and the municipal boroughs of 
Godalming (2505), Guildford (10,858), Kingston-upon- 
Thames (20,648), and Reigate (18,662). A considerable 
portion (22,472 acres, with a population in 1881 of 980,522) 


to which there are the following urban sanitary districts— 
Aldershot (20,155), Croydon (78,953), Dorking (6328), East 
Moulsey (3289), Epsom (6916), Farnham (4488), Ham Com- 
mon (1349), Hampton Wick (2164), New Malden (2538), 
Richmond (19.066), Surbiton (9406), Teddington (6599), and 
Wimbledon (15,950). The county has one court of quarter 
sessions, and is divided into twelve petty and special ses- 
sional divisions, The central criminal court has: jurisdic- 
tion over certain parishes in this county. The borough of 
Guildford has a separate court of quarter sessions and com- 
mission of the peace; the boroughs of Reigate and King- 
ston-upon-Thames have commissions of the peace; the 
borough of Southwark is included in the petty sessional 
division of Newington; and the borough of Godalming, in 
which the mayor and ex-mayor are magistrates, forms part 
of the petty sessional division of Guildford, the county 
justices having concurrent jurisdiction. The county con- 
tains 152 civil parishes, with parts of two others. It is 
shared among the dioceses of Canterbury, Rochester, and 
Winchester. Until 1885 the county for parliamentary pur- 
poses was divided into East, Mid, and West Surrey; it is 
now rearranged in six divisions, viz., Kingston, Mid (Ep- 
som), North-East (Wimbledon), North-West (Chertsey), 
South-East (Reigate), and South-West (Guildford). The 
portion of Surrey formerly included in the borough of 
Greenwich was in 1885 included in the borough of Deptford 
(Kent); the borough of Guildford was disfranchised ; one 
member was given to Croydon; and instead 6f the two 
metropolitan boroughs of Lambeth and Southwark the 
following fifteen constituencies (each returning one mem- 
ber) were created: Battersea and Clapham, constituting 
two divisions; Camberwell, embracing the divisions of 
North Camberwell, Dulwich, and Peckham; Lambeth, em- 
bracing the divisions of Brixton, Kennington, Lambeth 
North, and Norwood; Southwark, containing the divisions 
of Bermondsey, Rotherhithe, and Southwark West; Wands- 
worth; and Newington, with the divisions of Walworth 
and West Newington. 

Since the beginning of the 19th century the population 
has increased nearly 600 per cent. From 268,233 in 1801 it 
had increased by 1821 to 399,417, by 1851 to 683,082, by 1871 
to 1,091,635, and by 1881 to 1,436,899, of whom 683,228 were 
males and 753,671 females. The number of persons to an 
acre is 2.96 and of acres to a person 0.34. Within the last 
decade the inerease has been 35.1 per cent.,—much greater 
than the increase in the general town population of Eng- 
land and Wales, which was 19.63 per cent., the increase in 
the whole population being only 14.34. Nearly two-thirds 
(980,522) of the population belong to the metropolitan dis- 
trict of London, but the suburbs of London extend prac- 
tically throughout the greater part of the county, its in- 
crease in population being chiefly due to the building of 
residences for those who have business or professional in- 
terests in London. 

History and Antiquities—Notwithstanding its proximity 


to London, Surrey has been associated with few great events 


in English history. Roman remains have been discovered 
at Albury, Kingston, Titsey, Woodcote, and a few other 
places, but none are of much importance. On several of 
the hills there are remains of camps of either Roman or 
British origin. The Roman Stane Street from London to 
Chichester in Sussex passed by Kingston, Chessington, 
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Leatherhead, Dorking (where its remains are specially well 
marked), Leith Hill, and Ockley. During the Saxon period 
Surrey was included in the dominions of the South Saxons, 
and afterwards of Wessex. Its name Surrey or “south 
kingdom” has apparently reference to its position south of 
London or south of the Thames. Kingston in Surrey was 
in 833 the seat of a witanagemot convened by Egbert; and 


after the capture of Winchester by the Danes it was from | 
901 to 973 the place where the Anglo-Saxon kings were | 
Surrey was an earldom of Godwine; and after | 
the conquest was bestowed on William de Warren, who had | 
married Gundrada, supposed to have been a daughter of | 


crowned, 


the Conqueror. From the time that the great charter was 


on 15th June, 1215, signed by King John at Runnymede | 


near Egham the historical annals of the county are a blank, 
until the period of the Civil War, when a skirmish took 
place, 7th June, 1648, at Kingston. 

The only ecclesiastical ruins worthy of special mention 
are the picturesque walls of Newark Priory, founded for 
Augustinians in the time of Richard Cur de Lion; and 
the Early English erypt and part of the refectory of 
Waverley Abbey, the earliest house of the Cistercians in 
England, founded in 1128 by William Gifford, bishop of 
Winchester. The Annales Waverlienses, published by Gale 
in his Scriptores and afterwards in the Record series of 
Chronicles, are supposed to have suggested to Sir Walter 
Scott the name of his first novel. 


features. Among the more interesting churches are Albury, 
the tower of which is of Saxon or very early Norman date; 
Beddington, a fine example of the Perpendicular, and con- 
taining monuments of the Carew family ; Chaldon, remark- 
able for its fresco wall-paintings of the 12th century, 
discovered during restoration in 1870; Compton, which, 
though mentioned in Domesday, possesses little of its 
original architecture, but is worthy of notice for its two- 
storied chancel, and its carved wooden balustrade sur- 
mounting the pointed Transition Norman arch which 


separates the nave from the chancel; St. Mary’s, Guildford, | 


containing examples of Norman, Early English, Decorated, 
and Perpendicular, but is of interest chiefly for the gro- 


tesque carving on the corbels of the aisles and the colored | 


medallions on the roof of the north chapel; Leigh, Per- 
pendicular, possessing some very fine brasses of the 15th 
century; Lingfield, Perpendicular, containing ancient 
tombs and brasses of the Cobhams; Ockham, chiefly Dee- 
orated, with a lofty embattled tower, containing the mau- 
soleum of Lord Chancellor King (d. 1734), with full-length 
statue of the chancellor by Rysbroeck; Reigate, chiefly 
Perpendicular, but with Transition Norman pillars in the 
nave; Stoke d’Abernon, Early English, with the earliest 
extant English brass, that of Sir John d’Abernon, 1277; 
and Woking, Decorated, with Early English chancel. Of 
old castles the only examples are Farnham, occupied as a 
palace by the bishops of Winchester, originally built by 
Henry of Blois, and restored by Henry III.; and Guild- 
ford, with a strong quadrangular Norman keep. Ancient 
domestic architecture is, however, well represented, the 
examples including Beddington Hall, now a female orphan 
asylum; the ancient mansion of the Carews, rebuilt in the 
reign of Queen Anne, but still retaining the hall of the 
Elizabethan building; Crowhurst Place, built in the time 
of Henry VII., the ancient seat of the Gaynesfords, and 
frequently visited by Henry VIII.; portions of Croydon 
Palace, an ancient seat of the archbishops of Canterbury; 


the gate tower of Esher Place, built by William of Wayn-. 


flete, bishop of Winchester, and repaired by Cardinal 
Wolsey; Archbishop Abbot’s hospital, Guildford, in the 
Tudor style; the fine old Elizabethan house of Losely near 
Guildford ; Cowley House, Chertsey, originally of the time 
of James I., inhabited by the poet Cowley from the Restora- 
tion till his death; Smallfield Place, now a farmhouse, at 
one time the seat of Sir Edward Bysshe, garter king-at- 
arms; and Sutton Place, dating from the time of Henry 
VIIL., possessing curious mouldings and ornaments in 
terra-cotta. Among the eminent persons specially con- 
nected with Surrey may be mentioned George Abbot, arch- 
bishop of Canterbury, the son of a cloth-worker in Guild- 
ford; Arthur Onslow, born at Merrow in 1691, who became 
member for Guildford, and speaker of the House of Com- 
mons; Sir William Temple, who had his residence at Moor 
Park, where he died in 1699; Sir Nicolas Carew, beheaded 
for conspiracy in 1539, and other members of the family, 
who had their ancestral seat at Beddington; John Evelyn, 
the diarist, who was born at Wotton in 1620; Malthus, the 
political economist, who was born at the Rookery, near the 
same place, in 1766; William Cobbett, who was born near 
Farnham in 1766; Horne Tooke, who was born at West- 
minster, wrote his well-known book at Purley, and died at 
Wimbledon in 1812; the historian Gibbon, who was born 


The church architecture | 
is of a very varied kind, and has no peculiarly special | 
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} at Putney in 1737, which was also the birthplace of Crom- 
well, the minister of Heury VIII. 


See Topley’s Geology of the Weald and Whitaker's Geology of 

London Basin, forming part of the Memoirs of Geological Survey of 

| United Kingdom; Surrey Archxological Collections ; Aubrey, Natural 

History and Antiquities of Surrey, 5 vols., 1718-19; Manning and 

Bray, Hist. and Antiq. of Surrey, 1809-14; Brayley, Topograph. Hist. 

of Surrey, 5 vols., 1541-46; Lysons, Environs of London, 6 vols., 
| 1800-11; Baxter, Domesday Book of Surrey, 1876, (T. F. H.) 


SURREY, Henry Howarp, Earn or (1516 ?- 
1547), one of the leaders in the poetic movement 
under Henry VILL. that heralded the great outburst 
of the Elizabethan period. Of his personal life out- 
side his poetry only the barest outline is known, and 
till comparatively of late even that outline was not 
| free from confusion. Three different men—the grand- 
| father of the poet, his father, and the poet himself— 
'bore the title within a period of ten or eleven years ; 
/and at one time the poet was confounded with his 
grandfather, and supposed to have been present at the 
battle of Flodden (1513). He was not born till at least 
two years after that event. It was his grandfather 
who distinguished himself at Flodden under the title 
of the earl of Surrey, and was created duke of Norfolk 
as a reward for his services, surrendering the title of 
Surrey to his son, the poet’s father, for his lifetime. 
Although the poet has always been most familiarly 
‘known as the earl of Surrey, he really held the title 
only by courtesy, succeeding to it on that footing in 
1524, when his father became duke of Norfolk. In 
one of his poems he speaks of having passed ‘his 
childish years’ at Windsor ‘‘with a king’s son.”’ 
This was Henry VIIL.’s natural son, Henry Fitzroy, 
duke of Richmond, who was affianced to Surrey’s sister, 
Mary, but died before he was out of his teens. It is 
sometimes said that the two were educated together 
-at Windsor; but the sweet companionship to which 
the poem refers, when the two youth ‘‘hoved’’ in the 
large green courts ‘‘ with eyes cast up into the maid- 
en’s tower,’ belongs to the last year of Fitzroy’s short 
‘life. Whether or not Surrey was educated fiom literal 
childhood with a king’s son, he was certainly educated 
'with the eare for literary culture which about that 
time became common in the households of English 
noblemen; and, as the fashion was, he was sent, after 
passing through Cambridge, to complete his education 
‘in Italy. The tradition that he made the tour of Eu- 
‘rope as a knight-errant, upholding against all comers 
the superiority of his mistress Geraldine, has no ex- 
trinsic evidence in its favor. If Geraldine was, as is 
commonly supposed, Elizabeth Fitzgerald, a daughter 
_of the earl of Kildare, she was but a child of seven or 
eight years when Surrey set out on his travels. The 
legend about his knight-errantry is probably = asign 
of the extent to which his chivalrous personality and 
poetry fascinated the imagination of his own and the 
‘next generation. The eminence of the Howards at 
-Henry’s court was evidenced in many ways: in the 
festivities at the king’s marriage with Anne of Cleves, 
Surrey was the leader of one of the sides at the tour- 
‘nament, and two years later his cousin, Catherine 
' Howard, became the king’s fifth wife. Surrey took an 
active part in the insignificant wars of Henry’s later 
years, accompanied the expedition, led by his father 
which ravaged the south of Scotland in 1542, and held 
/a command in the French expedition of 1544. When 
the king’s death was known to be near, the duke of 
Norfolk was suspected of aiming at the throne, and 
-Surrey’s own haughty and ostentatious manners coun- 
tenanced the suspicion. A month before the king’s 
death both were arrested and lodged in the Tower, a 
on the 13th January, 1547, Surrey was brought 
trial for high treason. The main charge 
was that he had ‘‘ falsely, maliciously, and trea 
ously set up and borne the arms of Edwa 
fessor.’’ His plea that the arms belonged to h 
-cestors was probably not accepted as an e onus 
of the offence. A common jury found him guilty, a 
_he was executed on Tower Hill on 19th January. 
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His poems, which had been one of the occupations of his! adaptations of Italian originals. 


crowded life, first appeared in print in Tottel’s Miscellany in 
1557. On the title-page of this memorable publication Sur- 
rey’s name stood first, but this was probably in deference 
to his rank ; Wyatt was the first in point of time of Henry’s 
“courtly makers” (see WyarT). Surrey, indeed, expressly 
acknowledges Wyatt, who was several years his senior, as 
his master in poetry. Seeing, however, that their poems 
were first published in the same volume, many years after 
the death of both, their names can never be disassociated, 


and it must always be hard to say which was the leader in | 


the various new and beautiful forms of verse which Tottel’s 
Miscellany introduced into English poetry. Surrey’s only 
unquestionable distinction as a metrician lies outside the 
Miscellany: his translation of the second and fourth books 
of the ®neid into blank verse—the first attempt at blank 
verse in English—was published separately by Tottel in the 
same year. But his sonnets (in various schemes of verse), 
his elegy on the death of Wyatt (in elegiace staves shut in 
by a final couplet), his pastoral poem (a lover’s complaint 
put into the mouth of a shepherd), and his lyrics in livelier 
measures are all extremely interesting experiments, and 
served as models for more than one generation of courtly 
singers and sonneteers. In form as well as in substance 
Surrey and his compeers were largely indebted to Italian 
predecessors; most of his poems are in fact translations or 
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The tone of the love 
sentiment was new in English poetry, very different in its 
earnestness, passion, and fantastic extravagance from the 
lightness, gayety, and humor of the Chaucerian school. In 
this respect Tottel’s Miscellany helped to educate the English 
muse for the triumphs of the tragic drama. Surrey’s own 
contributions are distinguished by their copious and impet- 
uous eloquence and sweetness. 


SURROGATE! is a deputy of a bishop or an eccle- 
siastical judge, acting in the absence of his principal, 
bound by the authority of the latter. At 
present the chief duty of a surrogate is the granting 
of marriage licenses. Quite recently judgments of the 
arches court of Canterbury have been delivered by a 
surrogate. The office is unknown in Scotland, but is 
of some importance in the United States. In the 


| State of New York the surrogate’s court is a court of 


record, with jurisdiction over the administration of 
the personal estate of a deceased person and certain 
other matters. In New Jersey the surrogate is an 
official of the orphans’ court, grants unopposed pro- 
bates, ete. 


SURVEYING.’ 


Serine is the art of determining the relative 

positions of prominent points and other objects 
on the surface of the ground and making a graphical 
delineation of the included area. he general princi- 
ples on which it is conducted are in all instances the 
same: certain measures are made on the ground and 
corresponding measures are protracted on paper, on a 
scale which is fixed at whatever fraction of the natural 
scale may be most appropriate in each instance. The 
method of operation varies with the magnitude and 
importance of the survey, which may embrace a vast 
empire or be restricted to a small plot of land. All 
surveys rest primarily on linear measures for direct de- 
terminations of distance ; but these are usually largely 
supplemented by angular measures, to enable distances 
to be deduced by the principles of geometry which can- 
not be conveniently measured over the surface of the 
ground where it is hilly or broken. The nature of a 
survey depends on the proportion which the linear 
and the angular measures bear to each other; it 
may be purely linear or even purely angular but is 
generally a combination of both methods. Thus in 
India there are numerous instances of large tracts 
having been surveyed by the purely linear method, in 
the course of the revenue surveys which were initiated 
by the native Governments. The operations were 
conducted by men who had no knowledge of geometry 
or of any other measuring instrument than the rod or 
chain, and whose principal object was the determina- 
tion of fairly accurate areas ; their methods sufficed for 
this purpose and were accepted and perpetuated for 
many years by the European officers to whom the reve- 
nue assessments became intrusted after the subversion 
of the native rule. In India, too, there are extensive 
tracts of country which have been surveyed by the 
purely angular method, either because the ground did 
not permit of the chain being employed with advan- 
tage, as in the Himalayan mountains and hill tracts 
generally, or because the chain was considered politi- 
cally objectionable, as in native states where it would 
have been regarded with suspicion. 

1[*In American law. A term used in some States to denote 
the jude to whom jurisdiction of the probate of wills, the grant 
of administration and of guardianship is confided. In some 
States he is called surrogate, in others, judge of probate, register, 
judge of the orphans’ court, ete. He is ordinarily a county offi- 
cer, with a local jurisdiction limited to his county,” ( "8 
Law Dictionary.)—AM. Ep.) 


Ep. 
2 a history of United States Territorial Surveys and of the 
U.S. Coast and etic Survey see APPENDIX.—AM. ED.} 
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Surveys of any great extent of country were formerly 
constructed on a basis of points whose positions were 
fixed astronomically, and in some countries this method 
of operation is still of necessity adopted. But points 
whose relative positions have been fixed by a triangu- 
lation of moderate accuracy present a more satisfactory 
and reliable basis; for astronomical observations are 
liable, not only to the well-known intrinsic errors which 
are caused by uncertainties in the catalogued places of 
the moon and stars, but to external errors arising from 
deflections of the plumb line under the influence of 
local attractions, and these of themselves materially 
exceed the errors which would be generated in a fairly 
executed triangulation of a not excessive length, say, 
not exceeding 500 miles. The French Jesuits who 
made a survey of China for the emperor about 1730 
appear to have been the first deliberately to discard 
the astronomical and adopt the trigonometrical basis. 
In India the change was made in 1800, when what is 
known as the Great Trigonometrical Survey was initi- 
ated by Major Lambton—with the support of Colonel 
Wellesley, afterwards Duke of Wellington—as a means 
of connecting the several surveys of routes and districts 
which had already been made in various parts of the 
country, and asa basis for future topography. This 
necessitated the inception of the survey as an under- 
taking calculated to satisfy the requirements of geodesy 
as well as geography, because the latitudes and longi- 
tudes of the points of the triangulation had to be deter- 
mined for future reference,—as in the case of’ the dis- 
carded astronomical stations, though in a different 
manner,—by processes of calculation combining the 
results of the triangulation with the elements of the 
earth’s figure. The latter were not then known with 
much accuracy, for so far geodetic operations had been 
mainly carried on in Europe, and additional operations 
nearer the equator were much wanted ; the survey was 
conducted with a view to supply this want. Thus a 
high order of accuracy was aimed at from the very first. 
In course of time the operations were extended over 
the entire length and breadth of Hindustan and beyond, 
to the farthest limits of British sway; they cover a 
larger area than any other national survey as yet com- 
pleted. and are very elaborate and precise. ‘Thus, as 
triangulation constitutes the most appropriate basis 
for survey operations generally, a short account will be 
given of (1) the methods of the Great Trigonometrical 
Survey of India. This will be followed by accounts of 
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(2) traversing as a basis for survey, (3) levelling, (4) 


survey of interior detail, (5) representation of ground, | 


(6) geographical reconnaissance, (7) nautical surveying, 
(8) mapping, (9) map printing, (10) instruments. 


I. Great TRIGONOMETRICAL SuRVEY OF INDIA. 


1. General Outlines. — Primarily a network was 
thrown over the southern peninsula, The 
po pe triangles on the central meridian were meas- 


ured with extra care and checked by base- 
lines at distances of about 2° apart in latitude in order 
to form a geodetie are, with the addition of astronomi- 
cally determined latitudes at certain of the stations. 
The base-lines were measured with chains and the 
principal angles with a 3-foot theodolite, which, how- 
ever, was badly damaged almost at the outset by an 
accident to the azimuthal circle. The signals were 
cairns of stones or poles. The chains were somewhat 


rude and their units of length had not been determined | 


originally, and could not be afterwards ascertained. 
The results were good of their kind and sufficient for 
geographical purposes; but the central meridional are 
—the ** great are ’’—was eventually deemed inadequate 
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for geodetic requirements. A superior instrnmental 
equipment was introduced, with an improved mudus 
operandi, under the direction of Colonel Everest in 
1832. The network system of triangulation was super- 
seded by meridional and longitudinal chains taking the 
form of gridirons, and resting on base-lines at the 
angles of the gridirons, as represented in Fig. 1. For 


convenience of reduction and nomenclature the trian- | 


gulation west of meridian 92° E. has been divided into 
five sections,—the lowest a trigon, the other four quad- 
rilaterals distinguished by cardinal points which have 
reference to an observatory in Central India, the 
adopted origin of latitudes. In the northeast quadri- 
lateral, which was first measured, the meridional chains 
are about one degree apart; this distance was latterly 
much increased, and eventually certain chains—as on 
the Malabar coast and on meridian 84° in the southeast 
quadrilateral—were dispensed with, because good 
secondary triangulation for topography had been accom- 
plished before they could be commenced. 

2. Modern Base-Iines.—All these were measured 


with the Colby apparatus of compensation 


Baselines. arg and microscopes. The bars, 10. feet. 

‘long, were set up horizontally on tripod 
stands ; the microscopes, 6 inches apart, were mounted 
in pairs revolving round a vertical axis and were set 
up on tribrachs fitted to the ends of the bars. Six bars 
and five central and two end pairs of microscopes—the 
latter with their vertical axes perforated for a look-down 
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telescope—constituted a complete apparatus, measur- 
ing 63 feet between the ground pins or registers. For 
explanation of compensation see EArta, FIGURE oF 
| THE, vol. vil. p. 517-18. Compound bars are neces- 
sarily more liable to accidental changes of length than 
simple bars ; they were therefore tested from time to 
time by comparison with a standard simple bar ; the 
microscopes were also tested by comparison with a 
standard 6-inch scale. At the very first base-line the 
compensated bars were found to be liable to sensible 
variations of length with the diurnal variations of tem- 
| perature ; these were suppused to be due, not to error 
in effecting the compensation, but to the different 
thermal conductivities of the brass and the iron com- 
ponents. It became necessary, therefore, to determine 
the mean daily length of the bars very precisely, for 
which reason they were systematically compared with 
the standard before and after, and sometimes at the 
middle of, the base-line measurement throughout the 
entire day for a space of three days, and under condi- 
tions as nearly similar as possible to those obtaining 
during the measurement. Eventually thermometers 
were applied experimentally to both components of a 
compound bar, when it was found that the diur- 
nal variations in length were principally due to 
difference of position relatively to the sun, not 
to difference of conductivity,—the component 
nearest the sun acquiring heat most rapidly or 
arting with it most slowly, notwithstanding that 
both were in the same box, which was always 
kept under the cover of a tent and carefully 
sheltered from the sun’s rays. Happily the 
systematic comparisons of the compound bars 
with the standard were found to give a suffi- 
ciently exact determination of the mean dail 
length. An elaborate investigation of theoreti- 
cal probable errors at the Cape Comorin base 
showed that, for any base-line measured as usual 
without thermometers in the compound bars, 
the p.e. may be taken as + 1.5 millionth parts 
of the length, excluding unascertainable constant 
errors, and that on introducing thermometers 
into these bars the p.e. was diminished to + 0.55 
millionths. , 

In all base-line measurements the weak point 
is the determination of the temperature of the 
bars when that of the atmosphere is rapidly 
rising or falling; the thermometers acquire 
and lose heat more rapidly than the bar if 
their bulbs are outside, and more slowly if inside 
the bar. Thus there is always more or less lagging 
and its effects are only eliminated when the rises and 
falls are of equal amount and duration; but as a rule 
the rise generally predominates greatly during the usual 
hours of work, and whenever this happens laggin 
may cause more error in a base-line measured wit 
simple bars than all other sources of error combined. 
In India the probable average lagging of the standard- 
bar thermometer was estimated as not less than 0.3° 
Fahr., corresponding to an error of —2 millionths in 
the length of a base-line measured with iron bars. 
With compound bars lagging would be much the same 
for both components and its influence would conse- 
quently be eliminated. Thus the most perfect base- 
line apparatus would seem to be one of compensation 
bars with thermometers attached to each component ; 
then the comparisons with the standard need only be 
_taken at the times when the temperature is constant, 
and there is no lagging. | : 

3. Fuetor of Expansion of Standard Bar.—This 
was first determined in 1832 by measuring fxpansion 
the increment in length between tempera- of standa’ , 
‘tures of 76° and 212° Fahr. ; in 1870 the = 
increment between 52° and 96° was measured ; 
sults indicated an increase of expansion with tempera- 
ture. They were therefore combined on the empiric 1 
assumption that the expansion is the sum of two t 
—the first x times the temperature, the second y tir 
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the square of the temperature; 2 and y were then 
determined from the two equations of condition given 
by the two sets of measurements. The resulting value 
of the expansion at 62° was found to be 5 per cent. 
less than the previously derived value at the mean 
temperature of 144°, thus showing the importance of 
employing a factor varying with the mean temperature 
of each base-line ; and this was done in the final re- 
ductions. 

4. Plan of Triangulation. —This was broadly a 
system of internal meridional and longitu- 
dinal chains with an external border of 
; oblique chains following the course of the 
frontier and the coast lines. The design of each chain 
was necessarily much influenced by the physical features 
of the country over which it was carried. The most 
difficult tracts were plains of great extent, devoid of 
any commanding points of view, in some parts covered 
with dense forest and jungle, malarious and deadly, 
and almost uninhabited, in other parts covered with 
towns and villages and umbrageous trees,—the adjuncts 
and concomitants of a teeming population. In such 
tracts triangulation was impossible except by construct- 
ing lofty towers as stations of observation, raising 
them to a sufficient height to overtop at least the 
earth’s curvature, and then either increasing the height 
to surmount all obstacles to mutual vision, or clearing 
the lines, both of which were laborious and expensive 
processes, Thus in hilly and open country the chains 
of triangles were generally made ‘‘double’’ through- 
out, z.e., formed of polygonal and quadrilateral figures, 
to give greater breadth and accuracy; but in tracts of 
forest and close country they were carried out as series 
of single triangles, to give a minimum of labor and ex- 
— Symmetry was secured by restricting the angles 

tween the limits of 30° and 90°. The average side 
length was 30milesin hill country and 11 in the plains ; 
the longest principal side was 62.7 miles, though in 
the secondary triangulation to the Himalayan peaks 
there were sides exceeding 200 miles. Long sides were 
at first considered desirable, on the principle that the 
fewer the links the greater the accuracy of a chain of 
triangles ; but it was eventually found that good ob- 
servations on long sides could only be obtained under 
exceptionally favorable atmospheric conditions, which 
were of rare occurrence. The sides were therefore 
shortened, whereby the observations were much im- 
proved and accelerated. In plains the length was 
governed by the height to which towers could be con- 
veniently raised to surmount the curvature, under the 
well-known condition, height in feet =# X square of 
the distance in miles; thus 24 feet of height was 
needed at each end of a side to overtop the curvature 
in 12 miles, and to this had to be added whatever was 
required to surmount obstacles on the ground. In In- 
dian plains refraction is more frequently negative than 
positive during sunshine; no reduction could there- 
fore be made for it. 

5. Selection of Sites for Stations.—This, a very sim- 
ple matter in hills and open country, is often 
very difficult in plains and close country. 
In the early operations, when the great are 
was being carried across the wide siete of the Gan- 
getic valley, which are covered with villages and trees 
and other obstacles to distant vision, masts 35 feet high 
were carried about for the support of the small recon- 
noitring theodolites, with a sufficiency of poles and 
bamboos to form a scaffolding of the same height for 
the observer. Other masts 70 feet high, with arrange- 
ments for displaying blue lights by night at 90 feet, 
were erectel at the spots where station sites were 
wanted. But the cost of transport was great ; the rate 
of progress was slow; and the results were unsatis- 
factory. Eventually a method of touch rather than 
sight was adopted, feeling the ground to search for 
the obstacles to be avoided, rather than attempting to 
look over them; the ‘‘rays’’ were traced either by a 
minor triangulation, or by a traverse with theodolite 
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and perambulator, or by a simple alignment of flags. 
The first method gives the direction of the new station 
most accurately; the second searches the ground most 
closely ; the third is best suited for tracts of unin- 
habited forest in which there is no choice of either 
line or site, and the required station may be built at 
the intersection of the two trial rays leading up to it. 
As arule it has been found most economical and ex- 
peditious to raise the towers only to the height neces- 
sary for surmounting the curvature, and to remove the 
trees and other obstacles on the lines. 

6. Structure of the Principal Stations.—Kach has a 
central masonry pillar, circular and 3 to 4 
feet in diameter, for the support of a large 
theodolite, and around it a platform 14 to 
16 feet square for the observatory tent, observer, 
and signallers. The pillar is carefully isolated from 
the platform, and when solid carries the station mark— 
a dot surrounded by a circle—engraved on a stone at 
its surface, and on additional stones or the rock in situ, 
in the normal of the upper mark; but, if the height 
is considerable and there is a liability to deflection, the 
pillar is constructed with a central vertical shaft to en- 
able the theodolite to be plumbed over the ground- 
level mark, to which access is obtained through a pas- 
sage in the basement. In early years this precaution 
against deflection was neglected and the pillars were 
built solid throughout, whatever their height; the 
surrounding platforms, being usually constructed of 
sun-dried bricks or stones and earth, were liable to fall 
and press against the pillars, some of which thus be- 
came deflected during the rainy seasons that intervened 
between the periods during which operations were ar- 
rested or the commencement and close of the succes- 
sive circuits of triangles. In some instances displace- 
ments of mark oceurred of which the magnitudes were 
not ascertainable, but were estimated as equivalent to. 
p.e.’s of about +9 inches in the length and +2.4’” in 
the azimuth of the side between any two deflected 
towers; and, as these theoretical errors are identical 
with what may be expected at the end of a chain of 
36 equilateral triangles in which all the angles have. 
been measured with a p.e. =+0.5’’, the old triangu- 
lation over solid towers had evidently suffered much 
more from the deflections of the towers than from 
errors in the measurements of the angles. 

7. Instruments for Measuring Principal Angles.— 
Large theodolites were invariably employed. Repeat- 
ing circles were highly thought of by French geodesists 
at the time when the operations in India were being 
commenced: but they were not used in the survey, 
and have now been generally discarded. 

The principal theodolites are somewhat similar to 
the astronomer’s alt-azimuth instrument, 
but with larger azimuthal and smaller ver- hes 5 8 
tical circles, also with a greater base to give i 
the firmness and stability which are required in meas- 
uring horizontal angles. The azimuthal circles have 
mostly diameters of either 36 or 24 inches, the vertical 
circles having a diameter of 18 inches. In all the 
theodolites the base is a tribrach resting on three lev- 
elling foot-serews, and the circles are read by micro- 
scopes ; but in different instruments the fixed and the 
rotatory parts of the body vary. In some the vertical 
axis is fixed on the tribrach and projects upwards ; in 
others it revolves in the tribrach and projects down- 
wards. Inthe former the azimuthal circle is fixed to 
the tribrach, while the telescope pillars, the micro- 
scopes, the clamps, and the tangent screws are at- 
tached to a drum revolving round the vertical axis ; 
in the latter, the microscopes, clamps, and tangent 
screws are fixed to the tribrach, while the telescope 
pillars and the azimuthal circle are attached to a plate 
fixed at the head of the rotatory vertical axis. The 
former system—called that of flying microscopes—per- 
mits the vertical axis to be readily opened out and 
cleaned, and presents the same clamp and tangent 
serew for employment during a round of angles; the 
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latter—the system of fixed microscopes—necessitates | 
the removal and replacement of all the microscopes, | 
clamps, and tangent screws whenever the axis is 
cleaned, which is very troublesome, and it presents | 
three sets of clamps and tangent screws for successive | 
employment during a round of angles, which is a de- 
parture from true differentiality. The vertical axis is 
perforated for centring over the station mark with the | 
aid of a ** look-down telescope’ instead of a plummet. 
The azimuthal circle is invariably read by an odd num- 
ber of microscopes, either three or five, at equal inter- 
vals apart. The telescope rests with its pivots in Y’s 
at the head of two pillars of a sufficient height to 
enable it to be completely turned round in altitude. | 
The vertical circle is fixed to the transit axis of the 
telescope, and is read by two microscopes 180° apart, | 
at the extremities of arms projecting from one of the 
pillars. The stand is a well-braced tripod, carrying | 
an iron ring on which the theodolite rests, and may. 
turned round bodily whenever desired, as for shifting 
the position of the zero of the azimuthal circle rela- | 
tively to the points under observation. The ring is 3 
inches broad and of the same diameter as the circle of 
the foot-screws of the theodolite. In some instru- 
ments the foot-screws rest directly on the ring; but 
the instrument can be raised off the ring and turned 
round with the aid of an apparatus in the centre of 
the stand. In others they rest in grooves at the angles 
of an iron triangle which sits on the ring and can be 
shifted in position by hand, thus with the stand well 
levelled in the first instance the circle may be set 
within 1” of any required reading. The centring over 
the station mark is performed y pushing screws 
placed either in the drum of the stand or at the angles 
acked in two 


of the triangle. 

For travelling the theodolites were 
cases, the larger containing the body of ihe instrument, 
the smaller the telescope and the vertical circle; the 
stand constituted a third package. Each was carried 
on men’s shoulders as the safest method of transport ; 
the weights, of the heaviest 36-inch and of the lightest 
24-inch instruments, as packed with ropes and bam- 
boos, were, respectively, as follows: body, 649 tb; 
telescope, 130; stand, 232; total, 1011 tb; and 300, 
135, and 185, total, 620 tb. 

8. Signals.—Cairns of stones, poles, or other opaque 
signals were primarily employed, the angles 
being measured by day only; eventually it 
was found that the atmosphere was often 

more favorable for observing by night than by day, and 
that distant points were raised well into view by re- 
fraction by night which might be invisible or only seen 
with difficulty by day. Lamps were then introduced, 

of the simple form of a cup 6 inches in diameter, 

filled with cotton seeds steeped in oil and resin, to. 
burn under an inverted earthen jar 30 inches in diam- 

eter, with an aperture in the side towards the observer. 

‘Subsequently this contrivance gave place to the Ar- 
gand lamp with parabolic reflector; the opaque day 
signals were discarded for heliotropes reflecting the | 
sun’s rays to the observer. The introduction of lu- 
minous signals not only rendered the night as well as 
the day available for the observations, but changed 
the character of the operations, enabling work to be 
done during the dry and healthy season of the year, 
when the atmosphere is generally hazy and dust-laden, 
instead of being restricted as formerly to the rainy 
and unhealthy seasons, when distant opaque objects 
are best seen. A higher degree of accuracy was also 
secured, for the luminous signals were invariably dis- 
played through diaphragms of appropriate aperture, 
truly centred over the station mark ; and, looking like 
stars, they could be observed with greater precision, 
whereas opaque signals are always dim in comparison, 
and are liable to be seen eccentrically when the light 
falls on one side. 

A signalling party of three men was usually found 
sufficient to manipulate a pair of heliotropes—one for 
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single, two for double reflection, according to the sun’s 
,osition—and a lamp, throughout the night and day. 
Teliotropers were also employed at the Pn Sta- 
tions to flash instructions to the signallers. 
9. Measuring Horizontal Angles.—The theodolites 
were invariably set up under tents for pro- 


tection against sun, wind, and rain, and inns 
centred, levelled, and adjusted for the runs angles. 


observed in regular rotation round the horizon, alter- 
nately from right to left, and vice versa; after the 
prescribed minimum number of rounds, either two or 
three, had been thus measured, the telescope was 
turned through 180°, both in altitude and azimuth, 
changing the position of the face of the vertical circle 
relatively to the observer, and further rounds were 
measured ; additional measures of single angles were 
taken if the prescribed observations were not suffici- 
ently accordant. As the microscopes were invariably 


equidistant, and their number was always odd, either 


three or five, the readings taken on the azimuthal 
circle during the telescope pointings to any object in 
the two positions of the vertical circle, ‘‘ face right”’ 
and ‘‘ face left’? were made on twice as many equidis- 
tant graduations as the number of microscopes. The 
theodolite was then shifted bodily in asic bein 
turned on the ring on the head of the stand, inek 
brought new graduations under the microscopes at the 
telescope pointings; then further rounds were meas- 
ured in the new positions, face right and face left. 
This process was repeated as often as had been pre- 
viously prescribed, the successive angular shifts of 
position bes made by equal ares bringing equidistant 
graduations under the microscopes during the succes- 
sive telescope pointings to one and the same object. 
By these arrangements all periodic errors of gradua- 
tion were eliminated, the numerous graduations that 
were read tended to cancel accidental errors of division, 
and the numerous rounds of measures to minimize the 
errors of observation arising from atmospheric and 
personal causes. 


The following table (I.) gives details of the procedure at 
different times; in the headings M stands for the number 
of microscopes over the azimuthal circle of the theodolite, 
Z for the number of the zero settings of the circle, N for 
the number of graduations brought under the microscopes, 
A= 360° + N, the are between the graduations, R the pre- 
scribed number of rounds of measures, and P= R & Z, the 
minimum number of telescope pointings to any station, ex- 
cluding repetitions for discrepant observations: 


Period. 
1830-45 


1845-55 
1855-80 


Under this system of procedure the instrumental 
and ordinary errors are practically cancelled and any 
remaining error is most probably due to lateral refrac- 
tion, more especially when the rays of light graze the 
surface of the ground. The three angles of every 
triangle were always measured. 

10. Vertical Angles. Refraction.—The apparent 
altitude of a distant point is liable to con- “ 
siderable variation during the twenty-four baie 
hours, under the influence of changes in 
the density of the lower strata of the atmosphere. 
Terrestrial refraction is very capricious, more particu- 
larly when the rays of light graze the surface of the 
ground, passing through a medium which is liable to 
extremes of rarefaction and condensation, under th 
alternate influence of the sun’s heat radiated from th 
surface of the ground and of chilled atmospherie 
vapor. When the back and forward verticals at a pair 
of stations are equally refracted, their difference gives 
an exact measure of the difference of height. But the 
atmospheric conditions are not always identical at the 


i 
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same moment everywhere on long rays which graze 


the surface of the ground, and the ray between two | 


reciprocating stations is liable to be differently re- 
fracted at its extremities, each end being influenced in 
a greater degree by the conditions prevailing around 
it than by those at a distance ; thus instances are on 
record of a station A being invisible from another B, 
while B was visible from A. 


When the great are entered the plains of the Gan- | 


Refraction. #etic valley, simultaneous reciprocal verti- 
eliminating refraction ; but it was soon found that they 
did not do so sufficiently to justify the expense of the 
additional instruments and observers. 
back and forward verticals were observed as the stations 
were visited in succession, the back anglesat as nearly 


as possible the same time of the day as the forward | 
angles, and always during the so-called *‘ time of mini- | 


mum refraction,’’ which ordinarily commences about an 
hour after apparent noon and lasts from two to three 
hours. The apparent zenith distance is always 
greatest then, but the refraction is a minimum only at 
stations which are well elevated above the surface of 
the ground; at stations on plains the refraction is lia- 
ble to pass through zero and attain a considerable 
negative magnitude during the heat of the day, for the 
lower strata of the atmosphere are then less dense 
than the strata immediately above and the rays are re- 
fracted downwards. On plains the greatest positive 
refractions are also obtained,—maximum values, both 

ositive and negative, usually occurring, the former 
‘by night, the latter by day, when the*sky is most free 
from clouds. The Ae: Hem actually met with were found 
to range from + 1.21 down to —0.09 parts of the con- 
tained are on plains; the normal ‘‘ coefficient of re- 
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Afterwards the | 
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C— Mvyanishes when n is constant; it is inappre- 
ciable when g is much larger than o ; it is significant 
only when the graduation errors are more minute than 
the errors of observation ; but it was always small, not 
exceeding 0.14’% with the system of two rounds of 
measures and 0.05’’ with the system of three rounds. 
| The weights of the concluded angles thus obtained 
were employed in the primary reductions of the angles 
of single triangles and polygons which were made to 
satisfy the geometrical conditions of each figure, be- 
cause they were strictly relative forall angles measured 
with the same instrument and under similar circum- 
stances and conditions, as was almost always the case 
for each single figure. But in the final reductions, 
when numerous chains of triangles composed of figures 
| executed with different instruments and under differ- 
ent circumstances came to be adjusted simultaneously, 
it was necessary to modify the original weights, on such 
evidence of the precision of the angles as might be ob- 
tained from other and more reliable sources than the 
actual measures of the angles. This treatment will 
| now be described. 

12. Determination of Theoretical Absolute Errors 
of Observed Angles.—V alues of theoretical 


error for groups of angles measured with ithe a a po 
the same instrument and under similar con- angles. 


‘ditions may be obtained in three ways,— 

(i) from the squares of the reciprocals of the weight 
w deduced as above from the measures of such angle, 
(ii.) from the magnitudes of the excess of the sum of 
the angles of’ each triangle above 180° + the spherical 
excess, and (iii.) from the magnitudes of the correc- 

‘tions which it is necessary to apply to the angles of poly- 

gonal figures and networks to satisfy the several geo- 

metrical conditions (indicated in the next section). Let 


€1, 2, and e; be the values of the e.m.s. thus obtained ; 
then, putting » for the number of angles grouped to- 
gether, we have 


fraction”’ for free rays between hill stations below. 
6000 feet was about .07, which diminished to .04 above | 
18,000 feet, broadly varying inversely as the tempera- | 


ture and directly as the pressure, but much influenced 
also by local climatic conditions. 

In measuring the vertical angles with the great the- 
odolites, graduation errors were regarded as insignifi- 
cant compared with errors arising from uncertain re- 
fraction ; thus no arrangement was made for effecting 
changes of zero in the circle settings. The observa- 
tions were always taken in pairs, face right and left, 
to eliminate index errors, only a few daily, but some 
on as many days as possible, for the variations from 
day to day were found to be greater than the diurnal 
variations during the hours of minimum refraction. 

ll. Results deduced from Observations of Horizontal 
Angles ; Weights.—In the Ordnance and other surveys 
the bearings of the surrounding stations are deduced 
from the actual observations, but from the ‘‘ineluded 
angles’’ in the Indian Survey. The observations of 
every angle are tabulated vertically in as many columns 
as the number of circle settings face left and face right, 
Weights. and the mean for each setting is taken. 


these was adopted as the final result ; but subsequently 
a ‘‘concluded angle’’ was obtained by combining the 
single means with weights inversely proportional to 
go +o+n—g being a value of the e.m.s.’ of gradua- 
tion derived empirically from the differences between 
the general mean and the mean for each setting, o the 
e.m.s. of observation deduced from the differences be- 
tween the individual measures and their respective 
means, and x the number of measures at each setting. 
Thus, putting w,, w., ... . for the weights of the 
single means, vw for the weight of the concluded angle, 
M for the general mean, C’ for the concluded angle, 
and d;, d», . . . for the differences between M and the 
single means, we have 


= wid) + wed, + 
C=M+— wie caswirensal L} 
and WW + WaT coves --cccrecceorersee ce seveee(D)e 
1 The theoretical “error of mean square” — 1.48 X “ probable 
error.” 


ej 


For several years the general mean of 


__ [squares of triangularerrors] , 
ead , 
n 


also putting W for the mean of the weights of the ¢ 
angles of a polygonal figure having m geometrical equa- 
tions of condition, and x for the most probable value 
| of the error of any observed angle, we have 

2 [wx] 1 | 


e3 _ 
™m 

_ ta) 

[m] 
the brackets [] in each case denoting the sum of all 
the quantities involved. e; usually gives the best 
value of the theoretical error, then e. Asa rule the 
value by ¢, is too small ; but to this there are notable 
exceptions, in which it was found to be much too 
great. The instrument with which the angles were 
measured in these instances gave very discrepant re- 
sults at different settings of the circle ; but this was 
‘cansed by large periodic errors of graduation which 
did not affect the ‘‘concluded angles,’’ because they 
were eliminated by the systematic changes of setting, 
so the results were really more precise than was ap- 

parent. 

When weights were determined for the final simul- 
taneous reduction of triangulations executed by differ- 
‘ent instruments, it became necessary to find a factor p 
‘to be applied as a modulus to each group of angles 

measured with the same instrument and under similar 
conditions, to convert the as yet relative weights into 
absolute measures of precision. _p was made = ¢ + és 
whenever data were available, if not to e, + @; then 
the absolute weight of an observed angle in any group — 
was taken as wp? and the em.s. of the angle as 
1+p¥w. The average values of the e.m.s. thus 
determined for large groups of angles, measured with 
the 36-inch and the 24-inch theodolites, ranged from 
(+£0.24 to + 0.67’, the smaller values being usually 
obtained at hill stations, where the atmospheric con- 


_ ditions were most favorable. 


== = for a single figure, 


for a group of figures, 
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13. Harmonizing Angles of Trigonometrical Fig- 
ures.—Kvery figure, whether a single tri- 


Harmon- angle or a polygonal network, was made 
angles, consistent by the application of corrections 


to the observed angles to satisfy its geomet- 
rical conditions. ‘The three angles of every triangle 
having been observed, their sumi had to be made 
=180° + the spherical excess; in networks it was also 
necessary that the sum of the angles measured round 
'the horizon at any station should be exactly = 360°, 


that the sum of the parts of an angle measured at | 


different times should equal the whole, and that the 
ratio of any two sides should be identical, whatever 
the route “Beale which it was computed. These are 
called the triangular, central, toto-partial, and side 
conditions; they present m geometrical equations, 
which contain ¢ unknown quantities, the errors of the 
observed angles, ¢ being always >n. When these 
equations are satisfied and the deduced values of errors 
are applied as corrections to the observed angles, the 
figure becomes consistent. Primarily the equations 
were treated by a method of successive approxima- 
tions; but afterwards they were all solved simultane- 
ously by the so-called method of minimum squares, 
which leads to the most probable of any system of 
corrections; it is demonstrated under Kartu, FrIGuRE 
OF THE (vol. vii. pp. 517-18). The following is a gen- 
eral outline of the process : 


Let x be the most probable value of the error and wu the 
reciprocal of the weight of any observed angle X, and let | 
a,b,...nbe the coefficients of x in successive geometrical 
equations of condition whose absolute terms are éq, e, . . . en} 
then we have the following group of n equations containing 
tunknown quantities to be satisfied, the significant coeffi- | 
cients of a being 1 in the triangular, toto-partial, and cen- 
tral, and + cot X in the side equations: 

an + dats t+... + aett— la 
bia + bem, +... thexe= ep sot Week) 
man + name +. f + neve=en 
2 
The values of x will be the most probable when [=] is a 


minimum, a condition which introduces n indeterminate 
factors Aa, . . . An, Whose values are obtained by the solu- 
tion of the following equations: 
[aa.u] Xa + [ab.u] eet... + [an.u]An= ea 
[ab.u} a + (bb.u} A» +... + [bn.w]An= es (4) 
ise +. (4), 
[an.u] \a + [bn.u] A +... +[nn.u] An=en 
the brackets indicating summations of ¢ terms as to left of 
(3). 
Then the value of any, the pth, z is 
tp = Up { ap ra +bp B+... tMpAn } sereeese(5), 
2 
The minimum or [=] $6 == [ON | sacavesareessienes (ONE 
In the application to a single triangle we have 21 + #2 + 23 
=e, Ae (um +u2 t+ us); a1 = WA; 22 WA; T3— sr. 
In the application to a simple polygon, by changing sym- 
bols and putting X and Y for the exterior and Z for the 
central angles, with errors x, y, and z and weight recipro- 


cals u, v, and w, a for cot X and b for cot ¥, e for any trian- 
gular error, e¢ and es for the central and side errors, \. and 


WwW 
=, (7) 


As for the factors for the central and side equations,and W 

for 1 +-v-+-w, the equations for obtaining the factors be- 

[-—#] 

—[( SS. =f [ «tu + by — lk 

Ww 

and the general expressions for the errors of the angles are— 
die al 
y= 7 e—(bW + au—bv)rs — dee | 

14, Calculation of Sides of Triangles.—The angles 
having been made geometrically consistent inter se in 


come 
w(au— bv) am 
ps Cena 
mt ewe 
=" 1¢+(aW—an+bv)\s —wre } | 
eevaes( 3). 

Pipes wi e—(au— bv) As +(ut+v) Ac $ | 

each figure, the side-lengths are computed from the 
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base-line onwards by Legendre’s theorem, each angle 
being diminished by one-third of the spheri- ‘ 
cal excess of the triangle to which it ap- itt 
| pertains. The theorem is applicable with- 
}out sensible error to triangles of a much larger size 
than any that are ever measured. 

15. Calculation of Latitudes and Longitudes of 
Stations and Azimuths of Sides.—A sta- 


tion of origin being chosen of which the , harente 
latitude and longitude are known astronom- tude of 
ically, and also the azimuth of one of the Stations; 
surrounding stations, the differences of lati- amie 


tude and longitude and the reverse azi- 

muths are calculated in succession, for all the stations 
of the triangulation, by Puissant’s formulee ( 7'raité de 
Géodésie, Paris, 1842, 3d ed.). 


Problem.—Assuming the earth to be spheroidal, let A and 
B be two stations on its surface, and let the latitude and 
| longitude of A be known, also the azimuth of B at A, and 
| the distance between A and B at the mean sea-level; we 
| have to find the latitude and longitude of B and the 
|azimuth of A at B. 

The following symbols are employed: a the major and 
a* — |}? 
=~} tie 
the radius of curvature to the meridian in latitude, \ = 
a(1— e*) iae : 
Ti-éam ity?” the normal to the meridian in latitude 


b the minor semi-axis; e the eccentricity, = { 


‘= ‘ear rrukes ; \and L the given latitude and lon- 
gitude of A; \+A\ and L+AL the required latitude and 
longitude of B; A the azimuth of B at A; B the azimuth 
of A at B; AA= B—(z+ A); cthe distance between A and 


Be Then, all azimuths being measured from the south, we 
have : 
—_ 77 cos A cosec 1” 
ce 
_— 5 ie sin? A tan \ cosec 1’’ 
aN'= 1 3B (9), 
LTA cos? 4 sin 2A cosec 1/’ 
3 
+5 a sin® A cos A (1+3 tan? d) cosec 1” 
¢ sin A ¥ 
— ms Poa cosee 1 
ae 1 ¢ sin 2 A tan A hodentll 
pied 2% cosh (10) 
S i 1 co (1+3 tan®)) sin2 4 cos A ay 
~6 8 cos 
3 2 
4 : . = 4 ee : cosec 1” 
— sin A tan ) cosec 1” (11) 
2 2, 2 
niles +4 “ {1+2tanta+ 0s a} sin? Acosecl”’ 
B—(nx+ A) aid zC + tan 2d ) {83% sing Acos Acosect” 
; S sin’ A tan \ (1+2tan?d)cosec 1” 


Each 4 is the sum of four terms symbolized by 4h, 42, 6, and 
64; the calculations are so arranged as to produce 

terms in the order 4A, 6L, and 6A, each term entering as a 
factor in calculating the following term. The arrangement 
is shown below in equations in which the symbols P, Q,...Z 
represent the factors which depend on the adopted geodetic 


constants, and vary with the latitude; the logarithms of 
oi +5)Lsina 
san ten 
53:A = — 6,4.V. cot A» 830 = + 8:d.U. sin A.c 
and made susceptible of being readily performed 
16. Limits within which Geodetic Formule 1 
all terms above the third order are neglected ; 


their numerical values are tabulated in the Auziliary Tables: 
to Facilitate the Calculations of the Indian Survey. f 
sA—=—PcosAc &L—=+6,A.Q.seca.tan A 

bod = + 6,A.R. sin A.¢ 59L = — 80d,S. cot A ain ¥ 
8A —— 8,4.X. tan A &L— + 8.¥. tan A ye ad " 
By this artifice the calculations are rendered less laboriou: 
persons who are acquainted with the use of loge 
tables. 

employed without Sensible Error.—Kach & 
pressed as a series of ascending differentials i 
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side-length ¢ in no case exceeded 70 milés, nor was 
the latitude ever higher than 36°, and for 


Limitsof these extreme values the maximum mag- 
ormule, nitudes of the fourth differential are only 


0,002” in latitude and 0.0047 in longi- 
tude and azimuth. 

Far greater error may arise from uncertainties re- 
garding the elements of the earth’s figure, which was 
assumed to be spheroidal, with semi-axes a = 20,922,- 
932 feet and b= 20,853,375 feet. The changes in AA, 
AL, and AA which would arise from errors da and db 
in a@ and & are indicated by the following formule : 


et ceed ar rer dy ay (< ___. 2de “n ~25 
p v y (l—é)e v 
ZAL=—al., pe dol. nl (é3L + 64 L)2 de 
: “ a (13). 


1 
2tan2r+ 2 
p 


dy 


v 


dsA=— aA, dy invite A } v (S- dp 
v py ? 


— (¢34 + 644) 2 Be 


) 


in which 


i 

=— .000,000,0478 | da —2db —3 (da — db) sin?d | 

1 2 

- = + .000,000,0478 | da + (da —db) sin?) } (14). 
Qde 4 “ 

aoa t 000,0145 | da—db | 


The adopted values of the semi-axes were deter- 
mined by Colonel Everest in an investigation of the 
figure of the earth from such data as were available in 
1826. Forty years afterwards an investigation was 
made by Captain (now Colonel) A. R. Clarke with 
additional data, which gave new values, both exceeding 
the former.' Accepting these as exact, the errors of the 
first values are da = — 3130 feet and db = — 1746 feet 
the former being 150, the latter 84 millionth parts of 
the semi-axis. The corresponding changes in ares of 1° 
of latitude and longitude, expressed in seconds of are 
andin millionth parts (i) of are-length, are as follows : 
In lat. 5°d.a\ =— .069” or 19 pand d.aL =—'.540 or 150 i 


16° 113" Ware ggg 154 ke; 
“ 25° “ = ,195'' “ 54 oe “ — 581" “ 16L “ ¥ 
“ 35° “ — .303” “ g4% “ —.617" cs Wy Ws : 


These assumed errors in the geodetic latitudes and 
longitudes are of service when comparisons are made 
between independent astronomical and geodetic deter- 
minations at any points for which both may be avail- 
able; they indicate the extent to which differences may 
be attributable to errors in the adopted geodetic con- 
stants, as distinct from errors in the trigonometrical 
or the astronomical operations. 
17. Final Reduction of Principal Triangulation.— 
The calculations described so far suffice to 
Reduction make the angles of the several trizonomet- 
faprincPal ical figures consistent inter se. and to give 
lation. preliminary values of the lengths and _azi- 
muths of the sides and the latitudes and 
longitudes of the stations. The results are amply 
sufficient for the requirements of the topographer and 
land surveyor, and they are published in preliminary 
charts, which give full numerical details of latitude, 
longitude, azimuth, and side-length, and of height 
also, for each portion of the triangulation—secondary 
as well as principal—as executed year by year. But on 
the completion of the several chains of triangles further 
reluctions became necessary, to make the triangula- 
lation everywhere consistent inter se and with the 
_ yerificatory base-lines, so that the lengths and azimuths 
_ of common sides and the latitudes and longitudes of 
common stations should be identical at the jnnctions 
_ of chains, and that the measured and computed lengths 
_ of the base-lines should also be identical. 


must be noted that the triangulation might at the 
me time have been made consistent with any values 


Account the Ord Sur- 
SGt08, and Compariaona of Siandarde af Length, 18060 
Vou. XXIT.—1143 
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_ How this was done will now be set forth. But first’ 
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of latitude, longitude, or azimuth which had been de- 
termined by astronomical observations at either of the 
trigonometrical stations. This, however, was undesir- 
able, because such observations are liable to errors 
| from deflection of the plumb-line from the true normal 
under the influence of local attraction, and these errors 
are of amuch greater magnitude than those that would 
be generated in triangulating between astronomical 
stations which are not a great distance apart. ‘The 
trigonometrical elements could not be forced into 
accordance with the astronomical without altering the 
angles by amounts much larger than their probable 
errors, and the results would be useless for investiga- 
tions of the figure of the earth. The only independent 
facts of observation which could be legitimately com- 
bined with the angular adjustments were the base-lines, 
and all these were employed, while the several astro- 
nomical determinations—of latitude, differential longi- 
|tude, and azimuth—were held in reserve for future 
geodetic investigations. 


As an illustration of the problem for treatment, suppose 
a combination of three meridional and two 


longitudinal chains comprising seventy-two il str 
single triangles, with a base-line at each corner, tion, 


as shown in the accompanying diagram (Fig. 
2); suppose the three angles of every triangle to have been 
measured and made consistent. Let A be the origin, with 


AVAVAVAYAVAVAVAV4] 


c 


\/ 


wes 
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Fig. 2. 


its latitude and longitude given, and also the length and 
azimuth of the adjoining base-line. With these data pro- 
cesses of calculation are carried through the triangulation 
to obtain the lengths and azimuths of the sides and the 
latitudes and longitudes of the stations, say in the following 
order: from A through B to E, through F to E, through F 
to D, through Fand E to C, and through F and D to CG. 
Then there are two values of side, azimuth, latitude, and 
longitude at E,—one from the right-hand chains via B, the 
other from the left-hand chains via F; similarly there are 
two sets of values at C; and each of the base-lines at B, C, 
and D has a calculated as well as a measured value. Thus 
eleven absolute errors are presented for dispersion over the 
triangulation by the application of the most appropriate 
correction to each angle, and as a preliminary to the deter- 
mination of these corrections, equations must be constructed 
between each of the absolute errors and the unknown errors 
of the angles from which they originated. For this pur- 
pose assume X to be the angle opposite the flank side of 
any triangle, and Y and Z the angles opposite the sides of 
continuation; also let x, y, and be the most probable 
values of the errors of the angles which will satisfy the 
given equations of condition. Then each equation may be 
expressed in the form [ax-}-by-+-cz] =, the brackets in- 
dicating asummation for all the triangles involved We 
have first to ascertain the values of the coeflicients a, 6, and 
cof the unknown quantities. They are readily found for 
the side equations on the circuits and between the base- 
lines, for x does not enter them, but only y and 2, with co- 
efficients which are the cotangents of Yand Z, so that these 
equations are simply [cot Y.y—cot Zz] =F. But three out 
of four of the circuit equations are geodetic, corresponding 
to the closing errors in latitude, longitude, and azimuth, 
and in them the coefficients are very complicated. They 
are obtained as follows: The first term of each of the three 
expressions for Ad, AL, and B is differentiated in terms of 
cand A, giving 


dA\= ar{@e_a4 tan A sin ve} 
eebe aL { a + dA cot Asin v"} (15), 
ap=aa+ sal @? sag cot A ain v"} 
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in which de and dA represent the errors in the length and | 
azimuth of any side ec which have been generated in the | 
course of the triangulation up to it from the base-line and 
the azimuth station at the origin. The errors in the lati- 
tude and longitude of any station which are due to the | 
. triangulation are d\,= [d.4\], and dL,=[d.4L]. Let sta- 
tion 1 be the origin, and let 2,3, .... be the succeeding 
stations taken along a predetermined line of traverse, which 
may either run from vertex to vertex of the successive 
triangles, zigzagging between the flanks of the chain, as in 


Fig. 3 (1), or be carried directly along one of the flanks, as 
in Fig. 3 (2). For the general symbols of the differential 
equations substitute AAn, 4Dn, 4An, en, An, and Bn, for the 
side between stations n and n-+1 of the traverse; and let 
éen and éAn be the errors generated between the sides én —-1 
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and ¢n; then 
dea __ der dex 6a, bez den ="{* ] ; 
= r’ = a 5 Oe ee soar ’ 
cl 1 C2 a ca Cad tLe 
dAi=5A1; dA2=dBi +642; « dAn=dBn 21+ dAn, 
Performing the necessary substitutions and summations, 
we get 


"fay +” (aay? +. + A An ot 
aq 2 c2 Cn 


dBn= 
4 +(1+ i [aA cot A] sinl”)bAr+(1+" [AA cot A] sin 
1” j6A. +... +(1+AAncot Ansin 1’) dAn, 
n A ae 6ce , den 
AX] == OX] — ct ok. 3 -——— 
WC eae CN ce 
ila alae Nat "faa tan A] 641 +” (A) tan A] 642 + 
+ Adntan AndAn + sin oe 
n 6c, ” dee den 
—— ADA —+ « gay tA — 
, LZ +; LS Emig 


dinI=\ +4 [aL cot A} 641+” [aL cot A}idy + « 
+ ALncot AnéAn } sin 1” 


Thus we have the following expression for any geodetic 
error— 


nit +. 4 + pn 528 + din oo tae re, 
nm 


where » and ¢ represent the respective summations which 
are the coefficients of de and 6A in each instance but the 
first, in which 1 is added to the summation in forming the 
coefficient of 64. : 

The angular errors 2, y, and 2 must now be introduced in 


place of 6c and dA, into the general expression, which will 
then take different forms, according as the route adopted 
for the line of traverse was the zigzag or the direct. In the 
former the number of stations on the traverse is ordinarily 
the same as the number of triangles, and, whether or no, a 
common numerical notation may be adopted for both the 
traverse stations and the collateral triangles; thus the an- 
gular errors of every triangle enter the general expression 
in the form ’ 
+¢a-+ cot Y.n"'y — cot Z.n’2, 


in which p’ =p sin 1”, and the upper sign of ¢ is taken if 
the triangle lies to the left, the lower if to the right, of the 
line of traverse. When the direct traverse is adopted, there 
are only halfas many traverse stations as triangles, and there- 
fore only half the number of »’s and ¢’s to determine; but it 


becomes necessary to adopt different numberings for the - 


stations and the triangles, and the form of the coefficients 
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of the angular errors alternates in successive triangles. 
Thus, if the pth triangle has no side on the line of the 
traverse but only an angle at the /th station, the form is 


+ ¢r.ap + cot Yp.p'i.ye — cot Zp.p'1.zp. 


If the gth triangle has a side between the /th and the (/-+- 
1)th stations of the traverse. the form is 


cotXg( p's = u’t+1)aqHl or-p't+1 cot Yg)ya-(gr+1—p’! cotZ,)zq. 


As each circuit has a right-hand and a left-hand branch, 
the errors of the angles are finally arranged so as to present 
equations of the general form 


[ax +- by + cz]r — [ax + by + cz]: = E. 

The eleven circuit and base-line equations of condition 
having been duly constructed, the next step is to find values 
of the angular errors which will satisfy these equations, and 
be the most probable of any system of values that will do 
so, and at the same time will not disturb the existing har- 
mony of the angles in each of the seventy-two triangles. 
Harmony is maintained by introducing the equation of con- 
dition z-+-y-+-2=0 for every triangle. The most probable 
results are obtained by the method of minimum squares, 
which may be applied in two ways. 

(i.) A factor \ may be obtained for each of the eighty- 

ya 
three equations under the condition that} —-+- — + =| 
u v w 


is made a minimum, 4, v, and w being the reciprocals of the 
weights of the observed angles. This necessitates the 
simultaneous solution of eighty-three equations to obtain 
as many values of }. The resulting values of the errors 
of the angles in any, the pth, triangle, are 
ap = Upl apd]; yp = rp[bpr] ; 2p = wplepA] .. . (17). 

(ii.) One of the unknown quantities in every triangle, as 
a, may be eliminated from each of the eleyen cireuit and 
base-line equations by substituting its equivalent — (y-}- z) 
for it, a similar substitution being made in the minimum. 
Then the equations take the form [(b — a)y + (e—a)z] =2, 
while the minimum becomes * 


2 2 
[et +4 ,2 }: 
u » w 
Thus we have now to find only eleven values of A by a 
simultaneous solution of as many equations, instead of 
eighty-three values from eighty-three equations; but we 


arrive at more complex expressions for the angular errors 
as follows: 


(18). 
Ye a ayy | (to Ftp Ube — ap)\—Wep L(t — ap)A) F 
£0 oe ap | (to + tH)» — a)—t [(bp — ap)] F 


The second method has invariably been adopted, origi- 
nally because it was supposed that the number 
of the factors \ being reduced from the total Radantion 
number of equations to that of the circuit and 


: : 7 of princi- 
base-line equations, a great saving of labor trian- 
would be effected. But subsequently it was gulation, 


ascertained that in this respect there is little 

to choose between the two methods; for when =z is not elim- 
inated, and as many factors are introduced as there are 
equations, the factors for the triangular equations may be 
readily eliminated at the outset. Then the really severe 
calculations will be restricted to the solution of the equa- 
tions containing the factors for the circuit and base-line 
equations, as in the second method. 

In the preceding illustration it is assumed that the 
base-lines are errorless as compared with the triangulation. 
Strictly speaking, however, as base-lines are fallible quan- 
tities, presumably of different weight, their errors should 
be introduced as unknown quantities of which the most 
probable values are to be determined in a simulté 
investigation of the errors of all the facts of observation, 
whether linear or angular. When they are connected 
together by so few triangles that their ratios may be 
deduced as accurately, or nearly so, from the triangulation 
as from the measured lengths, this ought to be done; but, 
when the connecting triangles are so numerous that the 
direct ratios are of much greater weight than the 
metrical, the errors of the base-lines may be negle 
the reduction of the Indian triangulation it y 
after examining the relative papas pee of th 1 
errors of the linear and the angular measures ios 
to assume the base-lines to be errorless (see 2 19, . 740 


below). oi 

The chains of triangles being largely compe 
gons or other networks, and not merely of sing! 
é pale‘ 


* 


. 
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as has been assumed for simplicity in the illustration, 
the geometrical harmony to be maintained involved the 
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introduction of a large number of “slide,” “ central,” and | 


“toto-partial ” equations of condition, as well as the trian- 
gular. Thus the problem for attack was the simultaneous 
solution of a number of equations of condition = that of 
all the geometrical conditions of every figure + four times 
the number of circuits formed by the chains of triangles ++ 
the number of base-lines—1, the number of unknown 
quantities contained in the equations being that of the 
whole of the observed angles; the method of procedure, if 
rigorous, would be precisely similar to that already indi- 
eated for “harmonizing the angles of trigonometrical fig- 
ures,” of which it is merely an expansion from single 
figures to great groups. 

The rigorous treatment would, however, have involved 
the simultaneous solution of about 4000 equations between 
9230 unknown quantities, which was quite impracticable. 
The triangulation was therefore divided into sections for 
separate reduction, of which the most important were the 
five between the meridians of 67° and 92° (see Fig. 1, p. 
732), consisting of four quadrilateral figures and a trigon, 
each comprising several chains of triangles and some base- 
lines. This arrangement had the advantage of enabling 
the final reductions to be taken in hand as soon as conve- 
nient after the completion of any section, instead of being 
postponed until all were completed. It was subject, how- 


ever, to the condition that the sections containing the best | the order of sequence adopted in the construction. 


chains of triangles were to be first reduced ; for, as all chains 
bordering contignous sections would necessarily be “fixed” 
as a part of the section first reduced, it was obviously de- 
sirable to run no risk of impairing the best chains by forcing 
them into adjustment with others of inferior quality. It 
happened that both the northeast and the southwest quadri- 
laterals contained several of the older chains; their reduc- 
tion was therefore made to follow that of the collateral sec- 
tions containing the modern chains, 

But the reduction of each of these great sections was in 
itself a very formidable undertaking, necessitating some 
departure from a purely rigorous treatment. For the chains 
were largely composed of polygonal networks and not of 
single triangles only as assumed in the illustration, and 
therefore cognizance had to be taken of a number of “side” 
and other geometrical equations of condition, which entered 
irregularly and caused great entanglement. Equations 17 
and 18 of the illustration are of a simple form because they 
have a single geometrical condition to maintain, the tri- 
angular, which is not only expressed by the simple and 
symmetrical equation x-+ y + 2=0, but—what is of much 
greater importance— recurs in a regular order of sequence 
that materially facilitates the general solution. Thus, 
though the calculations must in all cases be very numerous 
and laborious, rules can be formulated under which they 
can be well controlled at every stage and eventually brought 
to a successful issue. The other geometrical conditions of 
networks are expressed by equations which are not merely 
of a more complex form but have no regular order of 
sequence, for the networks present a variety of forms; thus 
their introduction would cause much entanglement and 
complication, and greatly increase the labor of the calcula- 
tions and the chances of failure. Wherever, therefore, any 
compound figure occurred, only so much of it as was re- 
quired to formachain of single triangles was employed. 
The figure having previously been made consistent, it was 
immaterial what part was employed, but the selection was 
usually made so as to introduce the fewest triangles. The 
triangulation for final simultaneous reduction was thus 
made to consist of chains of single triangles only; but all 
the ineluded angles were “fixed” simultaneously. The 
excluded angles of compound figures were subsequently 
harmonized with the fixed angles, which was readily done 

. for each figure per se. 

This departure from rigorous accuracy was not of mate- 
rial importance, for the angles of the compound figures ex- 
eluded from the simultaneous reduction had already, in 
the course of the several independent figural adjustments, 
been made to exert their full influence on the included 
angles. The figural adjustments had, however, introduced 
new relations between the angles of different figures, caus- 
ing their weights to increase ceteris paribus with the number 
of geometrical conditions satisfied in each instance. Thus, 
suppose w to be the average weight of the ¢ observed angles 
of any figure, and n the number of geometrical conditions 


presented for satisfaction; then the average weight of the 


angles after adjustment may be taken as w. os the factor 


thus being 1.5 for a triangle, 1.8 for a hexagon, 2 for a quad- 
rilateral, 2.5 for the network around the Sironj base-line, 


Tn framing the normal equations between the indeter- 
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minate factors \ for the final simultaneous reduction, it 
would have greatly added to the labor of the subsequent 
calculations, if a separate weight had been given to each 
angle, as was done in the primary figural reduction; this 
was obviously unnecessary, for theoretical requirements 
would now be amply satisfied by giving equal weights to 
all the angles of each independent figure. The mean weight 
that was finally adopted for the angles of each group was 
therefore taken as 


p being the modulus already indicated in section 12. 

The second of the two processes for applying the method 
of minimum squares having been adopted, the values of the 
errors y and z of the angles appertaining to any, the pth, 
triangle were finally expressed by the following equations, 
which are derived from (18) by substituting u for the re- 
ciprocal final mean weight as above determined: 


Up = "2 ((2bp — ap — ep) d] 
Serie 


“¢ [(2ep — ap — bp) A] 


sm 


Zp> 


The most laborious part of the calculations was the con- 
struction and solution of the normal equations between the 
factors 4. On thissubject a few hints are desirable, because 
the labor involved is liable to be materially influenced by 
The 
normal equations invariably take the form of (4), the co- 
eflicients on the diagonal containing summations of squares 
of the coefficients in the primary equations, while those 
above and below contain summations of products of the 
primary quantities, such that the coefficient of the pth \ in 
the qth equation is the same as that of the gth \ in the pth 
equation. In practice, as any single angular error only 
enters a few of the primary equations of condition, many 
of the coefficients vanish, both in the primary and in the 
normal equations; and it isan object of great importance 
so to arrange the normal equations that most blanks shall 
occur above and fewest blanks between the significant values 
on each vertical line of coefficients; in other words, the 
significant values above and below the diagonal should lie 
as closely as possible to the diagonal, every value on which 
is always significant. This advantage is secured when the 
primary equations are arranged in groups in which each 
contains a number of angular errors in common and as 
many as possible of those entering the group on each side. 
Thus the arrangement must follow the natural succession 
of the chains of triangles rather than the characteristics of 
the primary equations ; if, for example, all the side equations 
were grouped together, and all the latitude equations, and 
so on, great entanglement would arise in the solution of 
the normal equations, enormously increasing the labor and 
the chances of failure. The best arrangement was found to 
be to group the side and the three geodetic equations of 
each circuit together in the order of sequence of the meridi- 
onal chains of triangles, and then to introduce the side 
equations connecting base-lines between the groups with 
which they had most in common. 

The following table (II.) gives the number of equations 
of condition and unknown quantities—the angular errors 
—in the five great sections of the triangulation, which were — 
respectively included in the simultaneous general reduc- 
tions and relegated to the subsequent adjustments of each 
figure per se: 


Simultaneous. External Figural. | 
Equations Equations. : | 
4¢\/—.1 | Oe | 88 

Section. 2 ie oy ei = I 

rd .2 | Be la3| 2 3 : 
cag) 26 | BE lee! =| $3 2 | 28 

nos nis ‘i 

a lel a he 
1 


The magnitudes of the 2481 angular errors determined 
simultaneously in the first two sections were very small, 2240 
being under 0.1’, 205 between 0.1’ and 0,2’, 33 between 
0.2" and 0,3’’, 2 between 0.3’ and 0.4’’, and 1 between 0.4’ 
and 0.5’. In the third section, which contained a number 
of old chains, executed with instruments inferior to the 2 
and 3 foot theodolites, they were larger: 780 were under 
0.1’, 911 between 0.1 and 1.0’, 27 between 1.0” and 2.0’, 
and 1 between 2.0" and 2.1. Thus the corrections to the 
angles were generally very minute, rarely exceeding the 
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theoretical probable errors of the angles, and therefore ap- | terminal side weights as five to six; but in hills a 
plicable without taking any liberties with the facts of quadrilateral may span as much as any olygon and 


observation. | give a more exact side of continuation. Thus in the 
18. Theoretical Errors of any Function of Angles of | Poder Survey polygons predominate in the plains and 
Theoretical ( Geometrically corrected Triangulation.— | quadrilaterals in the hills. 
errorsof ‘The investigation of such theoretical errors | “ "he theoretical errors of the lengths and azimuths 
functions ¥ ‘ Then first, easaved it | oan 7 ee : : 
of angles, Was no Snake ‘ se ses essayed it of the sides, and of the latitudes and longitudes of the 
sae was generaily assumed by mat nee stations, at the termini of the chains of triangles or at 
in England that any attempt to exhibit the theoretical | the circuit closings, might be calculated with the co- 
error by a purely algebraical process soon led to rah | efficients a, 5, ond cof x, y, and z in the circuit and 
of intolerable complexity, so that it was desirable to | pase-line equations as the f’s, and the known .e.’s of 
introduce numbers as soon as possible for every symbol | X, Y, and Zand the other data of the figural reduc- 
except the absolute terms of the geometrical or primary | tions. Such calculations are, however, much too la- 
equations of condition. But on continuing the alge- borious to be ordinarily undertaken. Thus the exacti- 
braical process certain relations were found to exist} tude of a triangulation is very generally estimated 
between the coefficients of the indeterminate factors | merely on the evidence of the magnitudes of the dif- 
in the normal equations of the minimum square ferences between the trigonometrical and the measured 
method and the coefficients of the unknown quanti- | Joneths of the base-lines; for, though the combined 
ties in the primary equations of condition, which jyfnence of angular precision and geometrical con- 
enormously simplified the process and led to a general figuration is what really governs the precision of the 
algebraical expression of no great complexity; it was | pesults, it is not readily ascertainable, and is therefore 
also found that, the number of, primary A pape generally ignored. But, when questions as to the 
being n, the labor of calculation by the formula was | jptringic value of a triangulation arise, the theory of 
reduced to an nth of that involved by resorting at once | grporg should always be appealed to, and its intima- 


to numbers. tions accepted rather than the evidence of base-line 
Let F be any function whatever of the corrected angles | discrepancies, which if very small are certainly acci- 


Xi—x1), (X2—), . .. of a trigonometrical figure ; let dental, and if seemingly large may be no greater than 
dF dF what we should be prepared to expect. Good work 
f=ay fam has occasionally been redone unnecessarily, and inferior 


work upheld. because their merits were erroneously 
estimated. The following formulee will be found use- 
ful in acquiring a fairly approximate knowledge of the 
| magnitude of the errors which theory would lead us to 
expect, not only in side, but in latitude, longitude, and 
azimuth also, at the close of any chain of triangles. 
(20). They indicate rigorously the p.e.’s at the terminal end 
+[fa.u] 4 [ fa. u] dat fo.w]Ao+...+[ fat] An of a chain of equilateral triangles of which all the 
Lee ui fb.uj4 [fa.ulBat[fo.u)Bot..+[fn.ulBn t | — — hens sence an ane and are ri 
= eee see ee ew ee ew eee es | equal weight; the results may be made to serve for 
+Lfn.u] | [fa.u]Nat (fb. uot... +[fn.ulNn t | eo eywinndiscal chains, including networks of varying 
ae pe iclende bs “at oy me er a epee Ria) weight, by the application of certain factors which can 
be determined in the ‘process of solving the normal equa- | be estimated with fair precision in each instance. 
tions as follows: Let ¢ be the side length, « the p.e. of the angles, n the 
Na Anta + Aves + <0 + Antn number of triangles, and F& the ratio (here =1) of the ter- 
dy = Baea + Been + .-» + Bnen minal to the initial side, then 
pe.of R=ecsin1” RV¥n 
pe. of azimuth = « V3n (23). 


also let 1, w,..., Symbols hitherto employed to represent 
the relative reciprocal weights of the observed angles 
Xi, X2,...,in future represent absolute measures of pre- 
cision, the p.e.2 of the observed angles; then the following 
formula expresses the p.e. of any function of the corrected 
angles rigorously : 


a es Mote -t: Mes + be fe Nnen 
where the coefficient represented by any two letters in one A : 8101) = 
order is identical with that represented by the same letters | P-¢- of either coordinate = «ce —~—— V 2n3 +3n2+10n 
in the reverse order: thus An = Na. Hence to find the p.e. 


of any angle, as (Xi—21), in a single triangle we have When the form of the triangles deviates much from the 


equiangular, the p.e. must be multiplied by a factor in- 


fi=1,and 4a= As bis ! : creasing up to 1.4 as the angles diminish from 60° to 30°, 

z {aa.u] m +2 + v3’ and a mean value of ¢ must be adopted. When the chain 

all the other factors vanish, and is double throughout, the = must be prep by a factor 
ts uw 2 ‘taking cognizance of the greater weight of compound 

p.e® of (Xi—'m) =i — 9a =p.e.? of Xi— p.e.? of 2. ‘wate than of single triangles. When the chain ais 
To find the p.e. of the ratio R of either side to the base,—if posed of groups of anyles measured with different instru- 
+ R=sin (Xi — m) + sin (X2 — a), ments, a separate value of ¢ must be employed for each 

then f1= Reot Xisin 1", fo=R cot X2sin 1”, fs=0, | group, and the final result obtained from V p.e2]. The p.e. 
and p.e.? of R of R may be determined rigorously for any chain of single 


3 (wcotXi—u2cot Xo)? triangl ith les of varying magnitud d h 
wy ae 2 thee 3 gles, with angles of varying mag es and weights, 
oe Pigs { moot ar OOS um + uo + ug } (22). by (22), with little labor of calculation. 


When the function of the corrected angles is the 19, Relations between Theoretical Errors of Base-- 
ratio of the terminal to the initial side of an equilateral Jines and those of a Triangulation.—These 
triangle or a regular quadrilateral or polygon (either relations have to be investigated in order heoreti- 
of two sides being taken if the figure has an odd num- to ascertain whether the base-lines may be 6 


ber of exterior sides), then, assuming all the angles to | assumed to be errorless in the general reduc- _ ies and 


be of equal weight, we have the following values of the | tion of the triangulation; being fallible ahh 


p.e.’s and the relative weights of the ratios : quantities, their errors must be included Es 
Figure. pe. Weight.) Figure. pe. Weight.|among the unknown quantities to be inves 

Triangle. .... +.82/ usin 1” 1.49|Pentagon + 1.21//usin 10.68 | simultaneously, if their respective p.e.’s differ 

Quadrilateral. 1.00 “|  1.00/Hexagon 1.29% 0.60 | or if the p.e..s of their ratios are not materia 


Trigon....... 1.05 0.90/Hepta TAdaett "50. . Z a 
Petragon a 0.75}Octagon. 167 “4 than those of the corresponding trigonometri 


id ; et 
In ordinary ground seven single triangles will span ey. y oe ati : 3 k be ee Va 
about as much as two hexagons and the weights of the oo bereaganineh eae =i eye + ecukioa 
terminal sides would be as twenty-one by the former |°! © Tato OF two Base-lines of equal ler 


to thirty by the latter. In a flat country two quadri-| 1 yor an investigation of these formule, see A 
laterals would not span more than one hexagon, giving | vol. vii. of Account of Operatiuns of Great Trigonom 
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weight is 7 V 2, where 7 is the p.e. of either base-line; | to the number of triangles connecting the station with 
thus weight of trigonometrical ratio: weight of base- the origin, and the most probable value of the error of 
line ratio ; 37: & sin? 1/7, or as 3:1 when e+ 0.3” | the observed azimuth at the origin was taken as 


and 7= + 1.5 millionth parts, which happens gener- [ (observed — computed) p w ] 
ally in the Indian triangulation. But the chains be- z= - ei dsnadonpsoeteds (24); 
tween base-lines were always composed of a large [w] 


number of triangles, and the average weight of the 
base-line ratios was about eleven times greater by the 
direct linear measurements than by the triangulation, 
even when all the unascertainable constant or accidental | 
errors—as from displacements of mark-stones—which 
might be latent in the latter were disregarded. More- 
over, the base-lines were practically all of the same 
precision; they were therefore treated as errorless, and 
the triangulation was made accordant with them. 

Ifa base-line AD be divided at Band (into three cosP = tanPS cot PZ, 
equal sections connected together by equilateral tri- noatees PRES wat 
angles, and every angle has been measured with a| The interval, dP, between the time of any observation 
p. e.=e, the p.e. of any trigonometrical ratio may be| and that of the elongation being known, the corre- 
put =«.e sin 1’, « being a coefficient which has two | sponding azimuthal angle, 62, between the two posi- 
values for each ratio,—the greater value when the tri-/ tions of the star at the times of observation and 
angulation has been carried along one flank of the line, | elongation is given rigorously by the following expres- 
the smaller when along both flanks, as follows: for | sion—tan 6Z 


the value of a thus obtained was — 1.17’. 

The formulze employed in the reduction of the azi- 
muth observations were as follows: In the spherical 
triangle PZS, in which P is the pole, Z the zenith, 
and N the star, the co-latitude PZ and the polar dis- 
tance PS are known, and, as the angle at S is a right 
angle at the elongation, the hour angle and the azi- 
muth at that time are found from the equations : 


ratio AS x = 1.41 and 1; for o 1.80 80d f.26 /10F | tauee prin Bybee” (25) 
AD i AD cot PS sinPZsinP 4 1-+ tan?PS cosdP +-sec?PS cotPsinéP | 
iB 2.94 and 1.99; for RO 2.16 and 1.46. The} Which is expressed as follows for logarithmic com- 


values for the last two ratios show that, when the | putation— - 
length of a base-line is determined partly by measure- sg — ban Zee FS 

ment and partly by triangulation, the p.e. is smallest 4p Lats ‘Pp 

if the central section rather than an end section is | where m= 2 sin? @ cosec 1”, n=2 sin? PS sin? | , and 
measured. r? 

If, with linear and angular p.e.’s as in the Indian 1=cotPsin 6P; 1, m, and n are tabulated. 
operations, a single section is measured once only, and| 21. Calculation of Height and Refraction.—Let A 
the lengths of the other sections are derived from it and B (Fig. 4) be any two points the nor- Height 
by triangulation, the p.e. of the entire length will be mals at which meet at C, cutting the sea- erie 
greater than that of the whole line once measured ; it | level at p and q; take Dg= Ap, then BD a 
will be less if the section is measured oftener than | is the difference of height ; draw the tangents Aa and 
once and the mean taken. Bb at A and Ha then aAB is the depression of Bat 

20, Azimuth Observations in connection with Princi- 

Azimuth Pl Triangulation. —These were invariably z B 

observa- determined by measuring the horizontal 

tions, angle between a referring mark and a cir- @ 

eumpolar star, shortly before and after elongation, D 

and usually at both elongations in order to eliminate q 

the error of the star’s place. Systematic changes of 

‘face’? and of the zero settings of the azimuthal A 

circle were made as in the measurement of the prin- P 

cipal angles (29); but the repetitions on each zero 

were more numerous; the azimuthal levels were read 

and corrections applied to the star observations for 

dislevelment. As already mentioned (2 17), the trian- 

gulation was not adjusted, in the course of the final 

simultaneous reduction, to the astronomically deter- 

mined azimuths, because they are liable to be vitiated 

by local attractions ; but the azimuths observed at 

about fifty stations around the primary azimuthal 

station, which was adopted as the origin of | the geodetic c 

calculations, were referred to that station, through the Fro. 4. 

triangulation, for comparison with the primary azi- : pak ie 

muth. A table was prepared of the differences) A and bBA that of A at B; join AD, then BD is 
(observed at the origin—computed from a distance) | determined from the triangle ABD. The triangula- 
between the primary and the geodetic azimuths ; the | tion gives the distance between A and B at the sea- 
differences were assumed to be mainly due to the local | level, whence pg =c; thus, putting Ap, the height of 
deflections of the plumb-line and only partially to error | A above the sea-level, = F77.and pC = +4. 


in the triangulation, and each was multiplied by the H @ 
factor . a8 AD=¢(1+—- SERENATA cf iw Peta Sy (26). 
tangent of latitude of origin 7 2442 
reer of latitude of comparing station’ Putting Daand Dp» for the actual depressions at A and 


in order that the effect of the local attraction on the rin ik po oan woe prone Te called the “ sub- 


azimuth observed at the distant station—which varies 


with the latitude and is=the deflection in the prime B= 4 (Dp —Da ) -reneerer aesrzonee (27, 
vertical X the tangent of the latitude—might be con- ana he pr ee wl 4 Ries 
verted to what it would have been had the station cos Dy 


‘situated in the same latitude as the origin. Each The angle at C being =Da-+- Do, S may be expressed 
_ deduction was given a weight, w, inversely proportional in terms of a single vertical angle and ( when ob- 
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servations have been taken at only one of the two 
p+u 


cosec 17% in 


points. (, the ‘‘ contained are,’=e 

2pv 
seconds. Putting D’a and D’, for the observed ver- 
tical angles, and ¢., ¢ for the amounts by which they 
are affected by refraction, Da = D’a +¢4 and Dy = 
D’,+9s; ¢aand @ may differ in amount (see 2 10), 
but as they cannot be separately ascertained they are 
always assumed to be equal; the hypothesis is suffi- 
ciently exact for practical purposes when both verticals 
have been measured under similar atmospheric con- 
ditions. The refractions being taken equal, the ob- 
served verticals are substituted for the true in (27) to 
find S, and the difference of height is calculated by 
(28); the third term within the brackets of (26) ts 
usually omitted. The mean value of the refraction is 
deduced from the formula 


Sete OSD, BD) setts. 


An approximate value is thus obtained from the 
observations between the pairs of reciprocating stations 
in each district, and the corresponding mean “* coeftli- 
cient of refraction,’’ 9 + C; is computed for the district, 
and is employed when heights have to be determined 
from observations at a single station only. When 
either of the vertical angles is an elevation — Y must 
be substituted for D in the above expressions.' 


isu htee (RONG 


II. TRAVERSING, AS A, BASIS FOR SURVEY.—REcT- 
ANGULAR SPHERICAL COORDINATES. 


Traversing is a combination of linear and angular 
measures in equal proportions: the sur- 


Regt aera veyor proceeds from point to point, meas- 


uring the lines between them and at each point the |] 


angle between the back and forward lines; he runs his 
lines as much as possible over level and open ground, 
avoiding obstacles by working round them. The sys- 
tem is well suited for laying down roads, boundary- 
lines, and circuitous features of the ground, and is very 
generally resorted to for filling in the interior details 
of surveys based on triangulation. It has been largely 
employed in certain districts of British India, which 
had to be surveyed in a manner to satisfy fiscal as well 
as topographical requirements ; for, the village being 
the administrative unit of the district, the boundary 
of every village had to be laid down, and this necessi- 
tated the survey of an enormous number of circuits. 
Moreover, the traverse system was better adapted for 
the country than a network of triangulation, as the 
ground was generally very flat and covered with trees, 
villages, and other obstacles to distant vision, and was 
also devoid of hills and other commanding points of 
view. The principal triangulation had been carried 
across it, but by chains executed with great difficulty 
and expense, and therefore at wide intervals apart, 
with the intention that the intermediate spaces should 
be provided with points asa basis for the general topo- 
graphy in some other way. <A system of traverses 
was atiaaly the best that could be adopted under 
the circumstances, as it not. only gave all the village 
boundaries but was practically easier to execute than 
a network of minor triangulation. 

Procedure of the Indian Survey.—The traverses 
Intnaian 2% executed in minor. circuits following 
Burvey. the periphery of each village and in major 
circuits comprising groups of several vil- 
lages ; the former are done with 4’ to 6’’ theodolites 
and a single chain, the latter with 7’” to 10’” theo- 


1Jn topographical and levelling operations it is sometimes con- 
venient to apply small corrections to observations of the height 
for curvature and refraction simultaneously. Putting d for the 
distance, r for the earth's radius, and « for the coefficient of re- 
fraction, and expressing the distance and radius in miles and the 
correction to height in feet, then correction for curvature = 3d? ; 


2—4k 
correction for refraction = — §xd?; correction for both = Ge da, 
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‘dolites and a_ pair of chains, which are compared 
frequently with a standard. The main circuits are 
| connected with every station of the principal triangu- 
‘lation within reach. The meridian of the origin is 
determined by astronomical observations; the angle 
at the crigin between the meridian and the next 
station is measured, and then at each of the successive 
stations the angle between the immediately preceding 
_and following stations ; summing these together, the 
_“‘inclinations’’ of the lines between the stations to 
the meridian of the origin are successively determined. 
The distances between the stations, multiplied by the 
cosines and sines of the inclinations, give the distance 
of each station from the one preceding it, resolved in 
the directions parallel and perpendicular respectively 
to the meridian of the origin; and the algebraical 
sums of these quantities give the corresponding rect- 
angular coordinates of the successive stations rela- 
|tively to the origin and its meridian. The area 
| included in any circuit is expressed by the formula 


area= half algebraical sum of products (#1-+-r2) (yz —y) (30), 


x, y, being the coordinates of the first, and a», yy those 
of the second station, of every line of the traverse in 
succession round the circuit. 

Of geometrical tests there are two, both applicable 
at the close of a circuit: the first is angular, viz., the 
sum of all the interior angles of the described -poly- 
gon should be equal to twice as many right angles as 
the figure has sides, less four; the second is linear, 
viz., the algebraical sum of the « coordinates and 
that of the y coordinates should each be=0. The 
astronomical test is this: at any station of the traverse 
the azimuth of a referring mark may be determined 
by astronomical observations; the inclination of the 
ine between the station and the referring mark to 
the meridian of the origin is given by the traverse ; 
the two should differ by the convergeney of the me- 
ridians of the station and the origin. In practice the 
angles of the traverse are usually adjusted to satisfy 
their special geometrical and astronomical tests in the 
first instance, and then the coordinates of the stations 
are calculated and adjusted by corrections applied to 
the longest, that the angles may be least Ft 
as no further corrections are given them. 

Convergency of Meridians.—The exact value of the 


convergence, when the distance and azi- ee 
muth of the second astronomical station  geney of 
from the first are known, is that of B— ™étidians. 

; but, as the first term is suffi- 


(x + A) of equation qui) 


cient for a traverse, we have 


um 
convergency =z tan i sosee j 
substituting «, the coordinate of the second station 
ek tt a to the meridian of the origin, for ¢ 
sin A. 

Adjustment of a System of Traverses to a Triangu- 
lation.—The coordinates of the principal aan 
stations of a trigonometrical survey are red 
usually the spherical coordinates of lati- traverses to 
tude and longitude; those of a traverse’ “| 
survey are always rectangular, plane for a 4 
small area but spherical for a large one. It is often 
necessary, therefore, for purposes of comparison and 
check at stations common to surveys of both deserip- 
tions, to convert either rectangular coordinates into 


latitudes and longitudes, or vice versa, in order that 
the errors of traverses may be dispersed by propor- 
tion over the coordinates of the traverse stations, if 
desired, or adjusted in the final mapping. The latter 
is generally all that is necessary, more parti 
when the traverses are referred to successive : 
onometrical stations as origins, as the operation 
being extended, in order to prevent any ] 
mulation of error. Similar conversions sce ‘ls 
quently necessary in map projections. The 

of effecting them will now be indicated. 


a 
ay 
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Transformation of Latitude and Longitude Co- 
ordinates into Rectangular Spherical Co- 


Transfor- - hn 
mation of ordinates, and vice versa.—Let A and B 
ig be any two points, Aa the meridian of A, 


Bb the parallel of latitude of B; then Ad, 
Bb will be their differences in latitude and longitude ; 
from B draw BP perpendicular to 
Aa; then AP, BP will be the rectan- 
Ser res pabtecink B rela- 
tivelyto A. Put BP=2, AP=y, the |e__» 
are Pb =», and the are Bb, the differ- |__—=§ ——~ 
ence of longitude, =; also let Aa, As, 
and A, be the latitudes of A, B, and 
the point P, p;, the radius of curvature 
of the meridian, and vp the normal ter- 
minating in the axis minor for the lati- 
tude 4; and let po be the radius of 
curvature for the latitude $(A, + 4,). Then, when 
the rectangular coordinates are given, we have, taking 
A as the origin, the latitude of which is known, 


(31). 


a 


Fie. 5. 


pe 
2Pprp 


y 
\s — Na = se cosec 1’ — n3; a= = sec (As + $n) cosec 1’, 
'p 


Xp = Na + x cosec 1” ; n= - tan dp cosec 1’ ; 


And, when the latitude and longitude are given, we 
have! 
2 
n =($) sin 2 sin 1” 
2/ pe 
y=po{ %»—Aa +n }sin1” 
% =wvp cos (Xx + $n) sin 1” 
Graphic Method of Determining the Coordinates of 
Coordi- 


Swaeweceeees covcace -(32). 


an Unvisitedl Point observed from Several 


nates of Stations.—When a hill peak or other 
nr ren prominent object has been observed from a 


number of stations whose coordinates are 
already fixed, the converging rays may be projected 
graphically, and from an examination of their several 
intersections the most probable position of the object 
may be obtained almost as accurately as by calcula- 
tions by the method of least squares, which are very 


laborious and out of place for the determination of a | & 
secondary point. The following is a description of ] 


the application of this method to points on a plane 
surface in the calculations of the Ordnance Survey. 
Let %,, %,. . . be stations whose rectangular coordi- 
nates, %, %, . . . perpendicular, and %, eee 
parallel, to the meridian of the origin are given; let 
(h, M, . . . be the bearings—here the direction-incli- 
nations with the meridian of the origin—of any point 
P, as observed at the several stations; and let p be an 
approximate position of P, with coordinates a», y’, 
as determined by graphical projection on a district map 
or by rough calculation. Canachact a diagram of the 
rays converging around p, by taking a point to repre- 
sent p and drawing two lines through it at right angles 
to each other to indicate the directions of north 
south, east, and west. Calculate accurately (yp, — " 
tan a, and compare with (a, —,); the difference will 
show how far the direction of the ray 
the east or west of p. Or calculate (x — a) cot m, 
and compare with iy —m) to find how far the di- 
rection falls to the north or south of p. Set off the 
distance on the corresponding axis of p, and through 
the point thus fixed draw the direction a, with a 
common protractor. All the other rays around p 
may be drawn in like manner; they will intersect 
each other in a number of points, the centre of which 
may be adopted as the most probable position of P. 
The coordinates of P will then be readily obtained 


1 In the Indian Survey, tables are employed for these calcula- 
tions which give the value of 1” of arc in feet on the meridian, 
and on each parallel of latitude, at intervals of 5’ apart; also a 
corresponding table of are-versines (Pb) of spheroidal arcs of 
_ parallel (Bb) 1° in length, from which the arc-versines for shorter 

_or longer ares are obtained proportionally to the squares of the 

: zis taken as the difference of Jongitude converted into 
eur measure. 
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| from those of p + the distances on the meridian and 
perpendicular. In the annexed diagram (Fig. 6) Pis 
| Supposed to have been observed from five stations, 
giving as many intersecting rays, (1, 1), (2,2), ...: 
| there are ten points of intersection, the mean position 
of which gives the true position of P. the assumed 
position being p. The advantages claimed for the 
method are that the bearings being independent, an 
erroneous bearing may be redrawn without disturbing 
those that are correct ; similarly new bearings may be 
introduced without disturbing previous work, and 
observations from alarge number of stations may be 


N 


from s; falls to | 


Fia. 6. 


readily utilized, whereas, when calculation is resorted 
to, observations in excess of the minimum number 
required are frequently rejected because of the labor 
of computing them.? 


IIL. Leve.iine. 


Levelling is the art of determining the relative 
heights of points on the surface of the 
round as referred to a hypothetical sur- 
face which cuts the direction of gravity everywhere at 
right angles. When a line of instrumental levels is 
commenced at the sea-level, a series of heights is de- 
termined corresponding to what would be found by 
perpendicular measurements upwards from the surface 
of water communicating freely with the sea in under- 
ground channels; thus the line traced indicates a 
hypothetical prolongation of the surface of the sea in- 
land, which is everywhere conformable to the earth’s 
curvature. 

The trigonometrical determination of the relative 
heights of points at known distances apart, by the 
measurements of their mutual vertioal’ angles—as 
already described in section I.—is a method of' level- 
ling. But the method to which the term ‘levelling ”’ 
is always applied is that of the direct determination of 
the differences of height from the readings of the lines 
at which graduated staves, held vertically over the 
points, are cut by the horizontal plane which passes 
through the eye of the observer. Each method has its 
own advantages. The former is less accurate, but best 
suited for the requirements of a general geographical 
survey, to obtain the heights of all the more promi- 
nent objects on the surface of the ground, whether 
accessible or not. The latter may be conducted with 
extreme precision, and is specially valuable for the 
determination of the relative levels, however minute, 


Levelling. 


of easily accessible points, however numerous, which 
succeed each other at short intervals apart ; thus it is 
very generally undertaken pari passu with geographi- 
cal surveys, to furnish lines of level for ready reference 
as a check on the accuracy of the trigonometrical 


* For fuller details and an application to spherical surfaces, 
see Account of the Graphic ‘Method of the Ordnance Survey, by J. 
O'Farrell, London, 1886, 
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heights. In levelling with staves the measurements 
are always taken from the horizontal plane which 
passes through the eye of the observer; but the line 
of levels which it is the object of the operations to trace 
is a curved line, everywhere conforming to the normal 
curvature of the earth’s surface, and deviating more 
and more from the plane of reference as the distance 
from the station of observation increases. Thus, either 
a correction for curvature (see footnote, page 742) 
must be applied to every staff reading, or the instru- 
ment must be set up at equal distances from the staves ; 
the curvature correction, being the same for each 
staff, will then be eliminated from the difference of the 
readings, which will thus give the true difference of 
level of the points on which the staves are set up. 


Levelling is an essentially simple operation ; but, as it 
has to be repeated very frequently in executing a long line 
of levels—say seven times on an average in every mile—it 
must be conducted with every precaution against errors of 
various kinds, instrumental and personal, some accidental 
and tending to cancel each other, others systematic and 
cumulative. Instrumental errors arise when the visual 
axis of the telescope is not perpendicular to the axis of rota- 
tion, and when the focusing tube does not move truly paral- 
lel to the visual axis on a change of focus. The first error 
is eliminated, and the second avoided, by placing the instru- 
ment at equal distances from the staves; and, as this pro- 
cedure has also the advantage of eliminating the corrections 
for both curvature and refraction, it should invariably be 
adopted. Errors of staff readings should be guarded against 
by having the staves graduated on both faces, but differently 
figured, so that the observer may not be biassed to repeat 
an error of the first reading in the second. The staves of 
the Indian survey have one face painted white with black 
divisions—feet, tenths, and hundredths—from 0 to 10, the 
other black with white divisions from 5.55 to 15.55. Deflec- 
tion from horizontality may be either measured and allowed 
for by taking the readings of the ends of the bubble of the 
spirit-level and applying corresponding corrections to the 
staff readings; or be eliminated by setting the bubble to the 
same position on its scale atthe reading of the second staff as 
at thatof the first, both being equidistant from the observer. 

Certain errors are liable to recur in a constant order and 
to accumulate to a considerable magnitude, though they 
may be too minute to attract notice at any single station, 
as when the work is carried on under a uniformly sinking 
or rising refraction—from morning to midday or from mid- 
day to evening—or when the instrument takes some time 
to settle down on its bearings after being set up for observa- 
tion. They may be eliminated (i.) by alternating the order 
of observation of the staves, taking the back staff first at 
one station and the forward first at the next; (ii.) by work- 
ing in a circuit, or returning over thesame line back to the 
origin; (iii.) by dividing a line into sections and reversing 
the direction of operation in alternate sections. Cumulative 
error, not eliminable by working in a circuit, may he caused 
when there is much northing or southing in the direction 
of the line, for then the sun’s light will often fall endwise 
on the bubble of the level, illuminating the outer edge of 
the rim at the nearer end and the inner edge at the further 
end, and so biassing the observer to take scale readings of 
edges which are not equidistant from the centre of the. 
bubble; this introduces a tendency to raise the south or 
depress the north ends of lines of level in the northern 
hemisphere. On long lines, the employment of a second 
observer, working independently over the same ground as 
the first, station by station, is very desirable. The great 
lines are usually carried over the main roads of the country, 
a number of “ bench-marks” being fixed for future refer- 
ence. In the Ordnance Survey of Great Britain lines have 
been carried across from coast to coast, in such a manner 
that the level of any common erossing point may be found 
by several independent lines. Of these points there are 166 
in England, Scotland, and Wales; the discrepancies met 
with at them were adjusted simultaneously by the method 
of minimum squares. 


Sea-Level.—The sea-level is the natural datum 
plane for levelling operations, more partie- 
ularly in countries bordering on the ocean. 
The earliest surveys of coasts were made 
for the use of navigators, and, as it was considered 
very important that the charts should everywhere 
show the minimum depth of water which a vessel 


Sea-level 


would meet with, low water of spring-tides was 


SURVEYING. 


[INTERIOR 


requirements of a land survey, because the tidal range 
between extreme high and low water differs greatly 
at different points on coast-lines. ‘Thus the generally 
adopted datum plane for land surveys is the mean-sea 
level, which, if not absolutely uniform all the world 
over, is much more nearly so than low water. Tidal 
observations have been taken at nearly fifty points on 
the coasts of Great Britain, which were connected by 
levelling operations; the local levels of mean sea were 
found to differ-by larger magnitudes than could fairly 
be attributed to errors in the lines of levels, having a 
range of 12 to 15 inches above or below the mean of 
all at points on the open coast, and more in tidal 
rivers.’ But the general mean of the coast stations 


for England and Wales was practically identical with 


‘that for Scotland. 


either a triangulation or a system of tray- — 


adopted as the datum. But this does not answer the 


The observations, however, were 
seldom of longer duration than a forthight, which is 
insufficient for an exact determination of even the 
short period components of the tides, and ignores the 
annual and semi-annual components, which oceasion- 
ally attain considerable magnitudes. The mean-sea 
levels at Port Said in the Mediterranean and at Suez 
in the Red Sea have been found to be identical, and a 
similar identity is said to exist in the levels of the 
Atlantie and the Pacific Oceans on the opposite coasts 
of the isthmus of Panama. This is in favor of a uni- 
form Jevel all the world over; but, on the other hand, 
lines of level carried across the continent of Europe 
make the mean-sea level of the Mediterranean at Mar- 
seilles and Trieste from 2 to 5 feet below that of: the 
North Sea and the Atlantic at Amsterdam and Brest, 
—a result which it is not easy to explain on mechani- 
cal principles. In India various tidal stations on the 
east and west coasts, at which the mean-sea level has 
been determined from several years’ observations, 
have been connected by lines of level run along the 
coasts and across the continent; the differences be- 
tween the results were in all cases due with greater 


_ probability to error generated in levelling over lines 


of great length than to actual differences of sea-level 
in different localities. 

The sea-level, however, may not coincide eyery- 
where with the geometrical figure which 
most closely represents the earth’s surface, 
but may be raised or lowered, here and 
there, under the influence of local and ab- 
normal attractions, presenting an equipotential sur- 
face—an_ ellipsoid or spheroid of revolution slightly 


Geoid or 
a hee 


deformed by bumps and hollows—which Bruns calls a 


‘* geoid.’’? Archdeacon Pratt has shown that, under 
the combined influence of the positive attraction of the 
Himalayan Mountains and the negative attraction of 
the Indian Ocean, the sea-level may be some 560 feet 
higher at Kurrachee than at Cape Comorin ; but, on 
the other hand, the Indian pendulum operations have 
shown that there is a deficiency of density under the 
Himalayas and an increase under the bed of the ocean, 
which may wholly compensate for the excess of the 
mountain masses and deficiency of the ocean, and leave 
the surface undisturbed. If any bumps and hollows 
exist, they cannot be measured instrumentally ; for the 
instrumental levels will be affected by the local attrac- 
tions precisely as is the sea-level, and will thus invari- 
ably show level surfaces even should there be consid- 
erable deviations from the geometrical figure. 


IV. Survey or Inrertor Deram, 


(1) General Principles. —We have seen that the 
skeleton framework of a survey may be 


ph 


> 


erses; very generally it is a combination 
of both. The method of filling in the details | 


1 In tidal estuaries and rivers the mean-water ley 
the mean-sea level as the distance from the open’ 
creases; for instance, in the Hooghly river, 
there isa rise of 10 inches in 42 miles betwee 
Island at the mouth of the river and Diamond 
ther rise of 20 inches in 43 miles between Di: 
Kidderpur, 


~ 
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sarily influenced to some extent by the nature of the 
framework, but it depends mainly on the magnitude 
of the scale and the requisite degree of minutizw. In 
all instances the principal triangles and circuit trav- 
erses have to be broken down into smaller ones, to 
furnish a sufficient number of' fixed points and lines 
for the subsequent operations. The filling in may be 
performed wholly by linear measurements or wholly by 
direction intersections, but is most frequently effected 
by both linear and angular measures, the former taken 
with chains and tapes and offset poles, the latter with 
small theodolites, sextants, optical squares, or other 
reflecting instruments, magnetized needles, prismatic 
compasses, and plane tables. When the scale of a 


survey is large, the linear and angular measures are | 


usually recorded on the spot in a field-book and after- 
wards plotted in office ; when small they are sometimes 
drawn on the spot on a plane table and the field-book 
is dispensed with. 


(2) The Scale.—In every country the scale is gener- | 


ally expressed by the ratio of some fraction 
or multiple of the smallest to the largest 
national units of length, but sometimes by 
the fraction which indicates the ratio of the length of 
a line on the paper to that of the corresponding line 
on the ground. The latter form is obviously prefer- 
able, being international and independent of the 
various units of length adopted by different nations. 
See tables of maps and scales under Map, vol. xv., p. 


Seale. 


529-30. In the Ordnance Survey of Great Britain 


and Ireland both forms of expression are adopted, the 
smaller scales being 1 inch and 6 inches to a mile for 
provinces and counties, the larger z5'55 for parishes 
and x5 for towns. In the Indian Survey the stand- 
ard topographical sealeis 1 inch to a mile, diminishing to 
sand : inch for geographical reconnaissance, and rising 
by multiples of 2 to higher scales, of which the great- 
est, for other than city surveys, is 32 inches, for cadas- 
tral purposes. In both surveys the double unit of the 
foot and the Gunter’s link (= ;5;ths of a foot) is em- 
— the former invariably in the triangulation, the 
atter very generally in the traversing and filling in, 
because of its convenience in calculations and measure- 
ments of area, a square chain of 100 Gunter’s links 
being exactly one-tenth of an acre. 


(3) Ordnance Survey Methods.—All linear measures are 
made with the Gunter’s chain, all angular 


Ordnance With small theodolites only; neither magnet- 
Survey ized nor reflecting instruments nor plane 
methods; tables are ever employed, except in hill sketch- 


ing, when bearings are taken with the prism- 
atic compass. As arule the filling in is done by triangle- 
chaining only; traverses with theodolite and chain are 
occasionally resorted to, but only when it is. necessary to 
work round woods and hill tracts across which right lines 
cannot be carried. : 
(a) Detail Surveying by Triangles —This is based on the 
Detail points of the minor triangulation. The sides 
axrehielo are first chained perfectly straight, all the 


by triangles; points where the lines of interior detail cross 


the sides being fixed; the alignment is effected 

with a small theodolite, and marks are established at the 
crossing points and at any other points on the sides where 
they may be of use in the subsequent operations. The sur- 
veyor is given a diagram of the triangulation, but no side 
lengths, as the accuracy of his chaining is tested by com- 
nm with the trigonometrical values. Then straight 

are carried across the intermediate detail between the 
points established on the sides; they constitute the princi- 


pal “cutting up or split lines”; their crossings of detail 


are marked in turn and straight lines are run between 
them. The process is continued until a sufficient number 
of lines and marks have been established on the ground to 
enable all houses, roads, fences, streams, railways, canals, 
rivers, boundaries, and other detail to be conveniently 
measured up to and fixed. Perpendicular offsets are lim- 
ited to eighty and twenty links for the respective scales of 
6 inches to a mile and ; 

(b) Detail Surveying by Traverses.—When a considerable 
area has to be thus treated it is divided into a number of 
blocks of convenient size, bounded by roads, rivers, or 
parish boundaries, and a “traverse on the meridian of the 
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origin” is carried round the periphery of each block, Com- 
mencing at a trigonometrical station, the theo- 

dolite is set to circle reading 0° 0’ with the tel- by traverses. 
escope pointing to the north, and at every “ for- 

ward” station of the traverse the circle is set to the same 
reading when the telescope is pointed at the “ back” sta- 
tion as was obtained at the back station when the telescope 
was pointing to the forward one. When the circuit is com- 
pleted and the theodolite again put up at the origin and set 
| on the last back station with the appropriate circle reading, 
the circle reading, with the telescope again pointed to the 
first forward station, will be the same as at first, if no error 
has been committed. This system establishes a convenient 
check on the accuracy of the operations and enables the 
angles to be readily protracted on a system of lines parallel 
| to the meridian of the origin. Asa further check the tra- 
verse is connected with all contiguous trigonometrical sta- 
‘tions by measured angles and distances. Traverses are 
frequently carried between the points already fixed on the 
sides of the minor triangles; the initial side is then adopted, 
instead of the meridian, as the axis of coordinates for the 
plotting, the telescope being pointed with circle reading 
0° 0’ to either of the trigonometrical stations at the extremi- 
ties of the side. 

(c) Plotting and Examination.—The plotting is done from 
the field-books of the surveyors by a separate 
agency.. Its accuracy is tested by examination 
on the ground, when all necessary addenda are 
made. The examiner—who should be both 
surveyor, plotter, and draftsman—mounts the plot on his 
sketching block, and verifies the accuracy of the detail by 
intersections and productions and occasional direct measure- 
ments, and generally endeavors to cause the details under 
examination to prove the accuracy of each other rather than 
to obtain direct proof by measurement. He fixes con- 
spicuous trees and delineates the woods, footpaths, rocks, 
precipices, steep slopes, embankments, etc., and supplies the 
requisite information regarding minor objects—whether 
pit, shaft, level, spring, well, conduit, weir, quarry, refuse 
heap, waste, orchard, stackyard, railway, canal, manufac- 
turing and mineral works, viaducts, bridges, tramways, 
plantations, ete.—to enable a draftsman to make a perfect 
representation according to the scale of the map. In ex- 
amining a coast-line he delineates the foreshore and sketches 
the strike and dip of the stratified rocks. In tidal rivers 
he ascertains and marks the highest points to which the 
ordinary tides flow. The examiner on the 25,344 inch seale 
(=szxyy) is required to give all necessary information re- 
garding the parcels of ground of different character— 
whether arable, pasture, wood, moor, moss, sandy—defining 
the limits of each on a separate tracing if necessary. He 
has also to distinguish between turnpike, parish, and occu- 
pation roads, to collect all names, and to furnish notes of 
military, baronial, and ecclesiastical antiquities to enable 
them to be appropriately represented in the final maps. The 
latter are subjected to a double examination—first in the 
office, secondly on the ground; they are then handed oyer 
to the officer in charge of the levelling to have the levels 
and contour lines inserted, and finally to the hill sketchers, 
whose duty it is to make an artistic representation of the 
features of the ground. : 

(4) Indian Survey Methods.—All filling in is invariably 
done by plane-tabling on a basis of points pre- 


Plotting 
and exami- 
nation. 


viously fixed; the methods differ simply in the Gae 
extent to which linear measures are introduced —_ methods. 


to supplement the direction rays of the plane 
table. When the scale of the survey is small, direct meas- 
urements of distance are rarely made and the filling is 
usually done wholly by direction intersections, which fix 
all the principal points, and by eye-sketching; -but_as the 
scale is increased linear measures with chains and offset 
‘poles are introduced to the extent that may be desirable. 
A sheet of drawing paper is mounted on cloth over the face 
‘of the plane table; the points, previously fixed by triangu- 
| lation or otherwise, are projected on it—the collateral me- 
ridians and parallels, or the rectangular coordinates, when 
| these are more convenient for employment than the spheri- 
cal, having first been drawn; the plane table is then ready 
for use. Operations are commenced at a fixed point by 
aligning with the sight rule on another fixed point, which 
brings the meridian line of the table on that of the station. 
The magnetic needle may now be placed on the table anda 
position assigned to it for future reference. Rays are drawn 
from the station point on the table to all conspicuous ob- 
jects around with the aid of the sight rule. The table is 
then taken to other fixed points, and the process of ray- 
drawing is repeated at each ; thus a number of objects, some 
of which may become available as stations of observation, 
are fixed, Additional stations may be established by set- 
ting up the table on a ray, adjusting it on the back station 
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—that from which the ray was drawn—and then obtaining 
a cross intersection with the sight rule laid on some other 
fixed point, also by interpolating between three fixed points 
situated around the observer. The magnetic needle may 
not be relied on for correct orientation, but is of service in 
enabling the table to be set so nearly true at the outset that 
it has to be very slightly altered afterwards. The error in 
the setting is indicated by the rays from the surrounding 
fixed points intersecting in a small triangle instead of a 
point, and a slight change in azimuth suffices to reduce the 
triangle to a point, which will indicate the position of the 
station exactly. Azimuthal error being less apparent on 
short than on long lines, interpolation is best performed by 
rays drawn from near points, and checked by rays drawn 
to distant points, as the latter show most strongly the mag- 
nitude of any error of the primary magnetic setting. In 


this way, and by self-verificatory traverses “on the back : 


ray” between fixed points, plane-table stations are estab- 
lished over the ground at appropriate intervals, depending 
on the scale of the survey ; and from these stations all sur- 
rounding objects which the scale permits of being shown 
are laid down on the table, sometimes by rays only, some- 
times by a single ray anda measured distance. The general 
configuration of the ground is delineated simultaneously. 
Checking and Examination.— Various methods are followed. 
For large scale work in plains it is customary 


een to run arbitrary lines across it and make an in- 
nation. dependent survey of the belt of ground to a 


distance of a few chains on either side for com- 
parison with the original survey ; the smaller scale hill to- 
pography is checked by examination from commanding 
points, and also by traverses run across the finished work 
on the table. 


V. REPRESENTATION OF GROUND. 


The master lines of ground are the main ridges and 
water-partings of the hills, the watercourses, 
and the horizontal contour lines of the 
coasts; the subordinate lines are those 
which define the undulations and minor features fall- 
ing between the low-lying plains and the crests of the 
hills. These lines must first be laid down on a hori- 
zontal projection to fix the dimensions of each feature 
of the ground, after which the slopes must be indicated 
with sufficient relief and character to present a true 
picture of the corrugations of surface. In ancient 
maps the hills are represented as seen against the sky 
in profile by a spectator standing on the ground below 
at some distance off. This system of ‘‘ natural repre- 
sentation,’’ as it was called, was serviceable in enab ing 
persons looking at the hills from the quarter from 
which they had been sketched to identify them readily, 
for which reason such views of distant inland hills are 
still commonly given on the margins of marine charts 
of coast-lines for the assistance of navigators. But, 
when all other objects except the hills are shown in a 
map by their horizontal projections, hills represented 
in perspective are false to their surroundings, and mis- 
- leading to all who approach them from other directions 
than that of the adopted point of view, for the verti- 
cal projection of the profile is practically turned over 
and confused with the horizontal plane. Hence in 
course of time hills came to be drawn as if seen from 
a high bird’s-eye point of view, the position of which 
was shifted until at last the point of sight was sup- 
posed to be vertically over them ; thus the evils of the 
perspective system were diminished, whilst something 
of natural representation was still preserved. About 
the end of the 18th century the perspective and the 
bird's-eye systems gave way to the true method of in- 
dicating the forms of hills, viz., by their horizontal 
projections, like all the other details of the ground, 
and by adding the requisite shading to bring every 
feature i 


Main lines 
of ground, 


into proper relief. 

Hill- Shading.—There are two rival methods of hili- 
sot: shading,—one by horizontal contours, the 
shading. ther by vertical hachures. A contour being 

the line of intersection of a hill by a hori- 
zontal plane, contour lines indicate the markings which 
would be made by the successive risings of a flood to 
different levels above the sea; vertical hachures indi- 
cate the directions which the particles of a volume of 
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water, equally disseminated over the top of a hill 
would naturally take in running down the sides and 
slopes. The most perfect representation of ground is 
obtained when the shade lines, whether horizontal or 
| vertical, are sufficiently close and well graduated in 
tone and intensity to imitate good mezzotint shading 
in Indian ink. A good effect may be and is frequently 
produced by assuming light to fall on the hills ob- 
liquely from a specific direction, illuminating them on 
‘one side and throwing the reverse slopes into shadow. 
| But this has the disadvantage of giving similar slopes 
| different intensities of shade according to their position 
with reference to the assumed direction of the light; 
on the other hand, vertical lighting, which gives the 
same intensity to the same slope wherever situated, 
| fails in relief and perspicacity. A commission of eiti- 
zens appointed by the republican Government of 
France in 1803 to formulate rules on the subject of 
topography, condemned the representation of hills in 
demi-perspective as absurd, but approved the system 
of oblique side-light; it also condemned contours, ex- 
cept for engineering works, and recommended vertical 
hachures, under the idea that the slope lines of the fall 
of water represent: a material effect of which the eye 
is witness every moment, and recalls the general cause, 
if not of the formation, at least of the figure and char- 
acteristics, of the mountains. 

Scale of Shade.—For military purposes it is very 
desirable that maps should be so drawn as 
to enable the angles of inclination of all 
slopes to be readily ascertained, with a view 
to determining what portions of the ground are suited 
for the manceuvres of each of the three arms,—infan- 
try, cavalry, andartillery. Thus military topographers 
of different nationalities have pale ie a variety of 
scales to regulate the thickness and distance apart of 
the shade lines, and generally the proportion of black 
to white, for different angles of slope, that the ma 
may convey to the mind as accurate a knowledge or 
the slopes of the ground as of the horizontal outlines. 
All slopes, however, are not of equal practical impor- 
tance, but only those which are of most common oe- 
currence and most liable to be gone over by men and 
horses and wheeled vehicles, and their inclination 
rarely exceeds 25°; consequently it is of most impor- 
tance to be able to distinguish variations of slope below 
that angle: it is occasionally desirable to know the 
sharper slopes up to 45° or 50°, but greater inclinations 
are Soir parse aly of rare occurrence and unimportant. 
Now in a true scale of shade the intensity increases 
with the inclination from 0° to 9°; thus putting black 
+ white = 1, the proportion of black to white for any 
inclination 7 by a scale of cosines will be black = 1 
—cos 7, white =cos7. But that scale does not suf- 
ficiently accentuate the lower inclinations, which are 
the most important, and have therefore to be dealt 
with more emphatically ; this has led to the introdue- 
tion of a variety of conventional scales, each with the 
special characteristics which commended themselves 
to its author. Major Lehmann of the German army 
supposed light to be admitted in parallel vertical rays 
and gave the horizontal plane the fullest light, because 
the reflected coincides with the vertical ray; at an in- 
clination of 45° the reflected ray is perfectly horizontal, 
and this slope was therefore least illumined. Disre- 
garding all greater slopes, he placed 45° at the head 
of his scale and represented it by absolute black; the 
scale was divided into nine equal parts of 5° each, f 
0° to 45°, up to which the illumination varies inversel 
as the angle of inclination. General van Gorkum 
the Netherlands army improved on Lehmann’s sys- 
tem: he adopted certain groups of contours ¢ d 
according to the slope, making the vertical dis 
between the contours equal in each group but 
in the higher groups, and between the cont 
drew vertical hachures the lengths of which 
by reference to a seale the angles of slo 
group included all angles up to 25°, 


Scale of 
shade. 
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tance between the contours being so regulated with 
reference to the scale of the map as to permit the 
draftsman to represent the slopes without inconve- 
niently long hachures. For higher angles he doubled 
and trebled the vertical interval of his contours and 
the thickness of his hachures. Thus the relative alti- 
tudes of any required points might be deduced with 
comparative facility by noting the thickness and count- 
ing the number of the vertical hachures between them. 


In this-respect the system satisfies the requirements | 


of a military map, but the effect is unpleasing and 
unsuggestive of hill forms. 
commission, having Laplace for its president, was ap- 


pointed to report on topographical drawing. Itreversed | 


the decision of the first commission in favor of oblique 
side light, as being difficult to execute and inaccurate 
in giving different intensities to the same angles of 
slope facing differently ; and, after trying various scales 
of shade, it determined to increase the intensity in pro- 
ac to the sines of double the angles of inclination 

iminished by ?s, which gives a more rapid increase 
of shade for the gentle than the steep slopes. In sub- 
sequent instructions of the ‘‘depét de la guerre’’ the 
proportion of black to white is fixed at one and a half 
times the angle of slope. In England various scales 
of shade have been proposed by Colonel Scott and 
Captain Webber of the Royal Engineers, and by the 
Council of Military Education. Colonel Scott’s scale 
is interesting as having been derived from the average 
of measurements taken from the best examples of hill 
sketching in the Ordnance and other surveys, whereas 
all the others were deduced from a conventional appli- 
cation of geometrical principles. The following table 
(LIL) gives the a 


Table showing the Proportion of Black to White on any Unit of 
Area, in Horizontal Plan. 
7 


Council 

Seale of | Major First | Second | Colonel Captain | of Mili- 
Cosines. |Lehmann.|French. |French.| Scott, |Webber. tary Edu- 

- | cation, 

B. |W.| B.; W. |B) W./ B. | W.| B.| W.| B.7w.] B. | OW. 
459) .293) .707/ 1.000/0.000) .600' .400) .675 |.325!.708, .292'.803.197/ .. | .. 
359! .181|.819] .780| .220 om .488] .425|.575|..| .. |.724).276] .640/ .360 
094) 906) :560| 440! 380) -62u| 375 |.625 ).339! .661/.550) 450| 1457) 1543 

20°! .060] .940| .450} .550/.350/ .650) .300|.700/.255| .745!.455| .545| .333|  .667 
-034| 966] 340) 660) .286) .714) 225 |.775| .189| .811/.338| 662) .254) 746 
O15} .985) 230) .770 .209 .791).150 .850|.126) .874 250) .750 .160 .840 
.007|.993| .155] .845|.155) .845'.105 |.895!.083| .917|.173/.827, ..{ .. 

004) .996] 120] .880 .110] .890, 075 /.925|.055) .915|.108| .892 082) .918 
.002|.998| .077| .923!-095! .905 .060 |.940'.049| .951'.065|.935 .. |. 
|.999| .066| .934 .073 927 .045| 955.038) 962 .033| (967.047, .953 

UL .999| 044) 1956-050 .950 .030 |970..025! {975).014| 936 1025! 975 


Of late years the system of shading by lines has been 
abandoned for the English army, and a 


ean method of representing slopes by mezzotint 
shading, | Shading over a few governing contour lines, 


laid down by actual survey, has been intro- 
duced instead. The effect aimed at is a transparent 
shade, dark in proportion to the steepness of the 
ground represented; its object is to give body and 
expression to the contours and to explain and develop 
minor features of the pan which may lie between 
them. This style of shading, being distinct from all 
line drawing, may be applied over the most crowded 
details without causing confusion, such as would be 
produced by hachure shading. The contours are indi- 
cated by continuous red lines of constant thickness, 
strong enough to be everywhere visible through the 
shading, which is effected by applying lead with a soft 
neil over the parts where it is wanted, and then rub- 
ing it in firmly with a piece of chamois leather folded 
into a small i rea No pencil marking is allowed ; 
lightening is done with india-rubber ; the shading is 
finally fixed with a wash of thin gum-water. 

It is to be noted that the several scales of shade 
above given were devised for military maps to be 
drawn on a scale of not less than 4 inches to the mile 
and possibly much greater. The harshness and man- 
nerism to which all line-shading by rule is liable are of 
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less importance in maps of small areas represented op 
| large scales than on maps of large areas on small scales, 
In the former the sacrifice of pictorial effect is more 
than compensated by the additional information re- 
garding the slopes of the ground; in the latter any 
attempt to introduce so much information would tend 
to crowd the map objectionably, and confuse the ver- 
tical with the horizontal details. The smaller the scale 


In 1828 a second French | 


of a map of hill country the more necessary it is to 
abaudon mechanical conventionalism, and to aim at 
achieving an artistic representation which will convey 
an immediate and accurate impression of the general 
character of the ground. 


In India the topography has been mainly executed on 
scales of or less than 1 inch =1 mile and rarely exceeding 
2 inches, and, as the range of altitude varies considerably 
in different parts of the country, from plains and undulations 
little above the sea-level to mountains rising fo an altitude 
of 29,000 feet, scales of shade were long deemed wholly un- 
suitable for employment. The higher mountains had neces- 
sarily to be brought into prominence over the lower by 
giving them a darker shade than was due simply to their 
slopes, and similarly the elevated plateaus had to be more 
lightened and illuminated than the low-lying plains. But 
in course of time, as the number of hands employed in the 
operations increased more rapidly than the available supply 
of artistic draftsmen, the introduction of a scale of shade 
became necessary, in order that the multitude of workers 
might be put more nearly ona par with the few. For men who 
have been accustomed to associate a certain depth of shade 
with a certain angle of slope will work together within 
narrower limits of error and divergence than if left entirely 
to their own unaided judgment and untutored proclivities. 
The field sketchers should therefore learn to work on a 
system which gives every hachure line a definite meaning, 
so that their sketches may be rightly interpreted and ap- 
propriately translated and rendered in the final representa- 
tion of the ground, when it is the duty of the draftsman 


to enhance the tone of the mapas much as possible while 
maintaining its truthfulness. 

Ordnance Survey System of Delineating Ground.—As a rule 
the features of the ground are sketched in the 


field on the 6-inch scale, and afterwards re- Ordnance 
duced and published on the 1-inch seale. The asian 


Highlands of Scotland were sketched partly on 
the 1-inch and partly on the 2-inch scale; in 
Treland the l-inch scale only was used; and this scale is 
now being adopted for hill sketching in England and Wales. 
In the parts where the 6-inch scale was used the ground was 
first contoured instrumentally; a plan of the contours and 
of all surveyed outlines was supplied to the sketcher, who 
proceeded to insert the hill features with the aid of a pris- 
matic compass, protractor, plotting scale, and a “hill- 
sketcher’s scale,” graduated to show the horizontal inter- 
vals between the contours which correspond to various 
angles of inclination from 0° to 45°. He was required to 
delineate slopes up to 45° by horizontal hachures, and slopes 
beyond 45° by vertical hachures. The thickness and num- 
ber of the strokes, the relation to light and shade, and the 
character of the touch were left to the skill and experience 
of the sketcher. The introduction of scales of shade 
adapted to varions inclinations and altitudes was frequently 
mooted, with a view to securing greater uniformity; but 
no such seale was adopted, for it was found that, though at 
first different workmen produced different results, long 
practice and constant comparison, together with the aid 
derived from the instrumental contours, effected all desira- 
ble uniformity. Thus in good sketches it was found that 
the maximum breadth of stroke used in the representation 
of very steep mountain slopes was 7; inch, and the mini- 
mum used in lowand nearly flat country, 545 inch, also that 
the average proportions of light to shade were 1 to 3 at the 
maximum and 25 to 1 at the minimum inclinations. In 
the field sketches the light is supposed to fall vertically, and 
all slopes of like altitude and inclination are similarly ex- 
pressed. The 6-inch sketches are reduced to the 1-inch 
scale for publication by an artist working with Indian-ink 
and the camel-hair brush on an impression in outline of the 
l-inch map. He makes a careful study of the several 
sketches which he has to combine together, in order to de- 
termine which features should be retained and which 
omitted in the reduction, and he divides the ground into 
zones of different altitude to guide him in giving astrength . 
of shade proportioned to the altitude rather than to the. 
slope as in the field sketches; and in drawing he increases 
the contrasts between light and shade and introduces light 
from 4 corner of the map to give a stronger relief, and to 
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attract the eye to the highest points and enable it to | and then the contour lines, and the orthogonals also if re- 


distinguish readily the higher from the lower ground. His 
general aim is to produce amore pictorial and less mechan- 
ical study of the ground than is supplied by the field 
sketches. Many exquisite maps have been thus produced 
and afterwards engraved; see sheets 32, 33, 38, 53, and 64 
of Scotland, 38 and 48 of England, 75 of Wales, 93, 94, 191, 
and 192 of Ireland. These sheets, however, though ad- 
mirable specimens of engraving, fall short of the original 
drawings in tone and relief, for in them the hill-shading is 
necessarily shown by line-etching, and it does not produce 
such effeetive contrasts and gradations of light and shade 
as the original brush work.t 


Delineation by Instrumental Contouring.—A. very 
precise knowledge of the configuration of 


Instru- hrs se ; 5 >: riers 5 
mental con- Surface may be acquired by carrying true 
touring. | contour lines over the ground and _ pro- 


jecting them on the map of the survey. 
But the contours do not give a true representation of 
the ground, for they seldom represent actual lines on 
the surface, as do the lines on the map which indicate 
roads, watercourses, walls, inclosures, etc.; they give, 
however, a conventional representation which is suffi- 
cient per se for the engineer and the expert, and they 
furnish guiding lines for all shading, whether by 
hachures or mezzotint, which may be subsequently exe- 
cuted to produce an artistic delineation of the features 
of the ground. In instrumental contouring we have 
first to decide on the vertical intervals to be maintained 
between the contours. They depend on the scale of 
the survey and the nature of the ground. In the 
Ordnance Survey they are made as small as from 5 to 
10 feet, when special plans on large scales are being 
prepared for engineering requirements; but for the 
general maps they are 50 feet up to an elevation of 100 
feet above the sea-level, and 100 beyond up to 900 feet, 
which elevation, being the practical limit of cultivation, 
is the highest generally marked, though in the northern 
counties of England and in parts of Scotland additional 
contours have been executed at the altitudes of 1000, 
1250, 1500, 1750, 2000, 2500, 3000, ete., feet. The 
intervals having been determined on, instrumental 
levelling is commenced at either the top or the bottom 
of those slopes which best define the general lay of 
the ground, or at some previously established bench 
mark of which the height above the sea is known. 
Points are marked out on the slopes with pickets at the 
prescribed vertical intervals, and then the contour lines 
of the horizontal planes passing in succession through 
each of these points are traced with a levelling instru- 
ment and staff and surveyed by traverse, the two pro- 
cesses being performed either simultaneously or con- 
secutively as may be most convenient. 


The instruments generally used in the Ordnance Survey 
are a 5-inch theodolite—employed as a levelling instrument 
—and a contouring staff, 8 feet long, provided with a sliding 
vane which may be fixed at any required height; the staff 
is shifted about until the vane is brought into the horizontal 
plane of the theodolite, when the bottom of the staff will be 
on the contour line. A serviceable contouring instrument 
of very simple construction is the water-level, which con- 
sists of a pair of transparent vials partially filled with 
water; the vials are placed upside down at the ends of a 
hollow bar fixed on a rotatory vertical axis, and have their 
mouths connected with piping of any available material,— 
brass, tin, or gutta-percha. The water in both vials is in 
free communication, and the water surfaces indicate the 
horizontal plane naturally, without any mechanical con- 
trivance. The instrument is well suited for short sights 
not requiring a telescope, and may be readily manipulated 
by persons ignorant of the use of instruments of a higher 
class. Eye-reflecting levels, clinometers, orometers, and 
other light instruments, which may be held in the hand 
and do not require a fixed support, are frequently employed 
for interpolating minor between major contours. In mili- 
tary sketching on large scales hypothenusal inclinations 
and lengths are sometimes measured ; the bases and perpen- 
diculars are deduced on the spot from a table of gradients; 


1 With certain exceptions, principally of a military nature, the 
hill features are now sketehed on the 1-inch scale, on photo- 
— reductions of the 6-inch contoured sheets, faintly printed 

orange color, as a guide to the sketchers, 


quired, are laid down. 


VI. GEOGRAPHICAL RECONNAISSANCE, 


When a traveller passes through an unknown or 
little known region the opportunity afforded 
him of acquiring some new geographical Geographi- 
x . cal recon- 
knowledge depends largely on the configura-  jaissance. 
tion and aspects of the ground, the condi- 
tion of the atmosphere, the attitude of the inhabitants, 
and the time available. If hills are numerous and 
prominent and free from forest, and other conditions 
are favorable, a large area may be covered in a short 
time by reconnaissance from the stations of a chain of 
triangles carried along the line of route, fixing points 
in advance, some of which become stations of observa- 
tion whence further points are fixed ; and thus the 
continuity of the operations is maintained. But the 
ground may be flat and devoid of prominent. points, 
the view circumscribed by forests and other obstacles. 
the atmosphere dense and unfavorable for distant 
vision, the inhabitants hostile, and the time short, and 
the traveller may be restricted to his line of route and 
unable to deviate from it; he must then endeavor to 
maintain a continuous traverse of the route, sketching 
in the ground in its immediate vicinity. Whenever 
breaks of continuity occur he must resort to astronom- 
ical observations to effect a connection between the 
dissociated sections of his survey and to obtain an in- 
dependent check on the general accuracy of the opera- 
tions. He has therefore to be prepared to measure 
base-lines, to carry on a triangulation in some regions 
and a traverse in others, and to make any astronomical 
observations which may be wanted, and, if possible, to 
complete his mapping on the ground instead of post- 
oning it to be done elsewhere. He should supply 
insealf with some instruments suited for rough and 
rapid work and with others for better work when time 
and opportunity permit, and he should be careful to 
arrange beforehand the general character of the pro- 
posed operations and the scales and projections to be 
adopted for the mapping; he should also provide him- 
self with blank sheets of paper duly gratieulated to 
scale for work in detail, in the vicinity of the line of 
route and tor general geography. For measures of 
base-lines and distances on the ground, chains, rolls 
of crinoline wire, long Assam canes, and perambula- 
tors may be employed, also omnimeters and subtense 
theodolites, to measure the angle subtended by a pole 
of known length, whence the distance may be deduced. 
For measures of angles and bearings, either the- 
odolites,* or sextants, or prismatic compasses may be 
used, according as more or less accuracy is required. 
For the general survey the plane table is a most valu- 
able instrument; it enables bearings to be at once laid 
down on the paper without previous measurement 
and much detail to be sketched in on the spot, instead 
of being plotted subsequently from a field-book; then 
the ois independent angular measurements which 
need be taken are those of the principal triangles and 
of very distant points beyond A fe range of the table. 
Rough and rapid route surveys may be made oy peeing 
the distances, taking the magnetic bearings, and com- 
bining with the results of astronomical observation. 
Many thousand miles of itinerary through regions in 
Central Asia have been surveyed by Asiatie employé 
of the Indian Government in this way; the northings 
: +2, Otte 


2 In many respects a theodolite is more suitable than a sex- 
tant: (1) it measures horizontal angles directly, whepes Weanes: 
tant measures oblique angles, which have to be to 
horizon ; (2) it measures a round of several it ch 
ponies facility ; (3) it measures all vertical angl 
‘acility, including the small elevations and depre 
peaks which cannot be readily seen by reflection | 
for measurement with a sextant; (4) its telese 
usually far higher; (5) it may be so manipulated 
the effects, without ascertaining the magnitudes, 
instrumental errors,—excentricity, index, and co! 
(6) when much accuracy is required the infil 
errors may be greatly reduced by s 
tings of the horizontal circle. 
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and southings were controlled by latitude observations, | 
and the factors thus obtained were applied to the east- 
ings and westings, longitudes being impracticable. The 
theodolite should be employed to fix points on very 
distant ranges, for it will give good results, even with 
short bases and very acute angles, provided the objects 
actually observed are well identified in each instance. 
Observations should be taken from three stations, 
giving two triangles with a common side, which will 
at once show up any mistake, whether of identity, 
eivele reading, or calculation. Whenever a break of 
continuity occurs in the triangulation or the traversing, 
astronomical observations must be resorted to. Much 
may be done by a judicious introduction of latitudes 
and azimuths, more particularly where there is con- 
siderable northing and southing, for then differences 
of longitude may be obtained from the azimuths and 
differences of latitude. A prominent peak, visible from 
great distances all round, may be made to serve asa 
connecting link between regions which cannot be con- 
tinuously connected, by measuring its azimuth and dis- 
tance from a base-line in each region ; the addition of | 
latitudes at the azimuth stations will much strengthen | 
the work. 

Collateral Astronomical Determinations.—Deter- 
minations of azimuth, latitude, time, and longitude 
may all be required for geographical reconnaissance, — 
the first two more particularly, as they ean be obtained 
readily with much accuracy ; the fourth, being much | 
the most troublesome to get and the least reliable 
when got, is only resorted to when it cannot be dis- 
pensed with. 

The azimuth of an object may be determined with- 
out caleulation by observing the angles be- | 
tween the object and a star at equal altitudes | 
on opposite sides of the meridian ; but it is, 
generally found by observing the angle in one position 
of the star and applying thereto the azimuth of the 
star as obtained by calculation. In the spherical tri- 
angle PZS, in which Prepresents the pole, 

Z the zenith, and S the star, the angle 

PZS is the star’s azimuth, which can be 
computed when any three parts of the tri- 

angle are given. PS, the polar distance 

of the star, is given by the tables, and PZ, 

the co-latitude, must be previously deter- 
mined; then, for the third part, we may 

have either (1) PSZ, a right angle, by 
observing a cireumpolar star at its maxi- ¢ 

mum elongation, or (2) the hour angle P Fie. 7. 
for any star, by taking the time of the ob- 
servation, or (3) the zenith distance ZS, by measure- 
mentsimultaneously with the horizontal angle. Of these 
three methods the first is the most accurate, but it is 
not always convenient; the second requires, in ad- 
dition, special observations for time ; the third is gen- 
erally the most convenient, for it may be performed 
between sunset and dark, when the stars are coming 
into view, but when there is still sufficient light to 
illuminate the wires of the telescope and the icine 
mark, and thus enable lamps to be dispensed with. 

The latitude is most readily determined by measures 
of stars’ zenith distances on the meridian, 
duly corrected for refraction ; then, the 
polar distanee being known, the latitude is 
at once ascertained. The stars should be observed in 

airs of nearly equal zenith distance, north and south, 
br this eliminates all constant instrumental errors, as 
_ of index, excentricity, and graduation, and also errors 
in the adopted refractions. When a single star is em- 
ployed, circum-meridian observations of zenith dis- 
tance may be taken and reduced to the meridian by 
calculation ; tables for the pole star are given in the 
Nautical Almanac, which enable an_ observation, 
taken at any known time in the 24 hours, to be re- 
duced to the pole. 

The time is usually best determined by measuring 
the zenith distances of stars situated not far from 


Azimuth. 


Latitude. 
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the prime vertical ; then, the latitude and polar dis- 
tance being known, the hour angle P of the 
spherical triangle is found by calculation. 
‘Time may also be determined by observing the transits 
of stars over the wires of the telescope of a theodolite 
set up in the meridian. 

The longitude may be determined either absolutely, 
by purely astronomical methods, as by ob- 
servations of the moon’s motion, or differ- 
entially, with the aid of telegraph lines and travelling 
chronometers. Absolute longitude is the geographer’s 
great difficulty; for much time must be devoted to 
the observations, and much more to their reduction, 
when undertaken with the object of fixing the rela- 
tive positions of the stations of a survey. ‘The obser- 
vations are of various kinds,—(1) lunar distances, “.e., 
the distance between the moon and the sun or one of 
the stars given for this purpose in the Nautical Al- 


Time. 


Longitude. 


/manac ; (2) lunar zenith distances, observed at points 


of the moon’s path where the conditions are favor- 
able ; (3) lunar transits over the meridian, observed 
with transits of the moon-culminating stars given in 
the Nautical Almanac; (4) lunar occultations of’ stars ; 


(5) eclipses of the sun and moon ; (6) eclipses of Jupi- 
‘ter’s satellites. 
ployment of a sextant or other reflecting instrument ; 


The first method requires the em- 


the second may be accomplished with either a reflect- 
ing instrument or a theodolite ; the third with a theo- 
dolite; for the last three a good astronomical tele- 
scope is wanted. The first, when carried ont strictly, 
requires three observers,—one to measure the lunar 


distance, while the others are measuring the zenith 
‘distances of the moon and the star; but, as the last 


two are not wanted with great accuracy, the several 
observations may be taken in succession by one per- 
son, and the observed zenith distances afterwards ad- 
justed to the time of the lunar distance. 


The effects of errors of observation in these methods are 
as follows: In (1) an error in time produces the same error 
in the longitude, and an error of one second of are in the 
distance produces two seconds in time in the longitude. In 
(2) an error of one second in time produces at least thirty 
seconds of time error in the longitude, and one second of 
arc in the zenith distance at least two seconds of time in 
the longitude. In (3) to (6) an error of time produces the 
same error in the longitude. The first method is preferred 
by seamen and travellers, who are more expert in the use 
of the sextant than of the theodolite. The second method 
is preferred by those who are more familiar with the theo- 
dolite, and who are equipped with one of good telescopic 
power. It gives very good results when the observations 
are made at the most favorable time, which occurs when 
the resultant of the moon’s motion in right ascension and 
in declination lies in the direction of the observer’s zenith ; 
this time may be readily found by graphical projection on 
a chart of the heavens. 


Differential longitude may be determined chrono- 
metrically, on land as at sea, by carryin 


about several well-rated chronometers an eit 
comparing their times with the local times — jongitude. 


deduced from observations of the sun and ‘ 
stars; or electro-telegraphically, by interchanging sig- 
nals between two stations connected by a tecgrepa. 
wire, and ascertaining the local times at which the 
signals are transmitted from and received at each sta- 
tion. 

Hypsometry.—Determinations of height form a very 
necessary part of geographical reconnais- 


sance. Whenever triangulation is possible, ph 
vertical angles may be measured and the i 
heights ascertained in regular succession. But ina 


traverse this is searcely practicable ; breaks of con- 
tinuity in the verticals are liable to be of frequent oc- 
currence, and then recourse must be had to observa- 
tions of the pressure and temperature of the atmos- 
phere, or of the temperature of the vapor of boiling 
water, from either of which fairly correct heights may 
be deduced differentially under normal atmospheric 
conditions in settled weather. The instruments em- 
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ployed for this purpose are mercurial and aneroid 
Penanetete and boiling-point thermometers ; descrip- 
tions of them, and the formules employed in reducing 
the observations, are given under BAROMETER (vol. | 
iii, pp. 329-34). Here it is only necessary to add that | 
the date and hour of every barometric observation 
should be recorded, and the observations referred for 
reduction to those taken at the same time at one or 
more of the nearest standard meteorological observa- 
tories ; otherwise corrections should be given to the 
barometer readings for the hour of the day and the 
month of the year, in order to reduce them as nearly 
as may be to the local mean altitude of the mercury. 
The index errors of aneroid barometers, being liable 
to variations, should be determined from time to time 
by observations at stations of known altitude, or by 
comparisons with boiling-point thermometers. 


VII. Nautica Surveytna. 


Nautical surveying has for its object the determina- 
Nautica) _‘(4on of the configuration of land which is 
surveying. Covered and concealed from view by water, 

more particularly along the foreshore of a 
coast-line, and wherever navigation is carried on in 
comparatively shallow waters and a knowledge of the 
depth of water is of great importance; it has like- 
wise to lay down the positions of oceanic islands, 
shoals, and rocks, and generally to delineate whatever 
land exists immediately above or below the surface of 
the ocean. Its methods differ according as they are 
performed in or out of sight of land. When in the 
vicinity of land it is preceded by a survey of the coast- 
line and a belt of the country beyond, which must 
be of sufficient breadth to furnish suitable points of 
reference for the survey operations on the water, and 
may have to be extended inland to embrace those 
peaks of distant hill ranges which are prominent ob- 
jects at sea for the guidance of mariners. This done, 
the nautical survey is carried on in boats, b taking 
soundings and determining the positions of the boats 
by observations to some of the points already fixed 
on land. The observations are necessarily made with 
Sextants and magnetic compasses only. With the 
former the angles between conspicuous land-marks are 
measured, and, as the angle between any two points 
is half the magnitude of the angle between the same 
points at the centre of the circle which passes through 
them and through the boat, the measurement of two 
angles between three points enables two circles to be 
drawn on the chart, the intersection of which will 
generally indicate the position of the boat with suffi- 
cient accuracy. Occasionally, however, it happens 
that the positions of all three points on shore and the 
boat also lie actually, or very nearly, on the circumfer- 
ence of one and the same circle; then a bearing taken 
with the compass will fix the position of the boat on 
the circumference of the circle. Time is noted when- 
ever soundings are taken, that due allowance may be 
made for the rise and fall of the tide. All the sound- 
ing stations are not fixed by observations to points on 
shore, as just indicated, but only a certain proportion, 
and between them straight lines of sounding are run, 
with intervals measured either by a patent log, or by 
time, or by counting the strokes of the oars; when- 
ever possible the lines of sounding are carried parallel 
to each other. Sounding is the most important part 
of a nautical surveyor’s duty and that on which his 
character mainly depends. It is essentially the work 
of the sailor, for in carrying it out the accidents of 
wind and water—the direction and force of the wind, 
the rise and fall of the tide, and the velocity of enr- 
rents—must be duly taken cognizance of and the work 
managed to suit wind and weather; on the other 
hand, the work on land may be done by landsmen. 
Nautical surveying, out of sight of land, rests on as- 
tronomical determinations of latitude and_ time. 
chronometric longitudes, and dead reckoning by log. 
When triangulation is resorted to, base-lines are. 
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measured sometimes with a patent log, sometimes by 
sound, by noting the interval in time between the 
flash and the report of a gun. The great length of 
modern ironclads presents a base-line which is ocea- 
sionally very convenient; points are taken at each end 
of the ship, as far apart as possible, from which two 
observers can see each other; they are carefully 
marked, and the distances between them determined 
for future reference ; then angles between moderately 
distant objects and observers standing at these points, 
taken simultaneously from each point, enable the re- 
quired distances to be obtained. The magnetie varia- 
tion is determined by observing the azimuth of the 
sun, when on or near the horizon, with a standard 
compass fixed amidship, care being taken beforehand 
to determine any deviation of the needle which may 
be due to the attraction of the surrounding ironwork, 
by observing the bearing of a distant mark as the ship 
is swung round and her head laid on different points 
of the compass. See also NAVIGATION (Practical), 
vol. xvii. p. 282. 


VIII. Mapprna. 


Graticulation.—The sheets of paper on which the 
details of the survey of any large area of 
country are to be laid down must be fur- 
nished with a system of’ conventional lines, 
drawn with a view to assimilate the margins of con- 
tiguous sheets and to form a graticulation within which 
the details may be accurately inserted. The graticule 
is sometimes rectangular, sometimes spherical, some- 
times a combination of both, as when points of which 
the latitude and longitude coordinates are given have 
to be plotted within rectangular marginal lines. 
Spherical graticules are constructed in various ways, 
usually in accordance with some specific method of 
projection; see GEoaRAPHY (Mathematical), vol. x. 
p. 178 sq. The following convenient method is not 
referable to any demonstrated projection, but is gen- 
erally employed on the Indian Survey Suppose the 
intersection of two meridians by two parallels to furm 
a small spherical quadrilateral, with sides of aliquot 

arts of a degree in latitude and in longitude; let m 

e the length of each of the meridional ares, p, p’ the 
lengths of the arcs on the upper and lower parallels, 
and let g be a diameter, then 


q=V m+ p.p'; 

thus, m, p, and p’ being given, q is calculated. With 
these data, which are tabulated for different ares and 
scales, the corner points of a number of quadrilaterals 
are laid off in succession on either side of an adopted 
meridian, the lines are drawn through the points to 
indicate the collateral meridians and the parallels of 
latitude. The latter are always curved. more or less 
sensibly; the former are also curved, though in a 
much Jess degree, being concave to their initial me- 
ridian, and the more so the farther they are from it, 
When the area is’ small and the scale large, the me- 
ridians are practically straight lines, and the several 
sheets of a map, each projected on its own meridian, 
will fit together closely when carried on in any direction, 
But, when the area is large—exceeding 8 or 10 square 
degrees—and the scale small, the sheets will not fit 
together continuously unless they are projected with 
reference to a single meridian for the whole map, to 
which the meridians on either side will be inereas- 
ingly concave, or unless all the meridians are made 
Straight lines, by slightly contracting each of the inter- 
mediate arcs of parallel to a length which is i 
proportioned to the lengths and relative distances o 


the upper and lower parallels of the map Sas 
stortion in either case; in the 
zs 


Graticula- 
tion. 


There must be'some di 

first, meridians which are actually straight li 
represented as being curved ; in the second, 
meridians are obtained, but the distances between 
them are exact only on the upper and lower parallels 
and are too small elsewhere, more particularly on the 
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middle parallel, the length of which necessarily ex- 
ceeds the mean length of the upper and lower parallels. 
But distortion is inevitable whenever a spherical sur- 
face is projected on a plane. 

When a map is constructed in rectangular sheets, 
some station is adopted as the origin and its meridian 
as the principal axis, to which the corner points of the 
sheets are to be referred; the coordinates of these 
points are given such dimensions as are most suitable 
for the size and scale of the map, and are equivalent 


to the rectangular spherical coordinates of imaginary | 


points on the curved surface of the earth, at corre- 
peowting distances from the origin and its meridian. 

hese being given, the distances of the points from 
the origin in Tatitude and longitude may be computed, 
as already shown (p. 742); thus data become available 
for projecting the graticulation of meridians and par- 
allels within the rectangular marginal lines of each 
sheet, or for introducing the divisions of latitude and 
longitude on the marginal lines if preferred. Con- 
versely, when the latitudes and longitudes are given, 
the rectangular spherical coordinates are computed 
and the marginal lines projected around the graticula- 
tion, Filling in is then commenced ; the principal 
stations are laid down by their coordinates and the 
topographical details pencilled around them by copy- 
ing or tracing the field sheets of the survey ; the names 
and the outlines are then inked in; the shading for 
delineating the features and general configuration of the 
ground is usually done last of all. The manner in 
which the details are inked in and rendered permanent 
depends on whether the map is to be reproduced by 
hand only—as when it is to be engraved or litho- 
graphed—or whether in its reproduction photography 
is to be employed and the action of light invoked, 
either in entire supersession of or in partial co-opera- 
tion with the labor of the draftsman. In the former 
case the map is made as perfect a pictorial representa- 
tion of the surface of the ground as possible, the hill 
features being represented artistically in mezzotint 
shading with a brush or in chalk drawing, and a 
variety of colors used to facilitate discrimination of 
differences of. topographical detail. In the latter no 
colors are used which will not photograph well, nor 
flat shades of any color, nor—as a rule—mezzotint 
shading, but only some substitute therefore in pen 
and ink. This last condition is essential for the com- 
monly employed processes of photo-zincography and 
photo-lithography ; but endeavors have recently been 
made, with some degree of success, to reproduce 
mapping in middle tones by the processes of photo- 
collotype and photo-gravure. 

Photography is much employed as an auxiliary in 
mapping ; for when a map is to be pub- 


Saeaete lished on various scales the hand-drawn 
mapping. details of the largest scale edition may be 


reduced by its means as accurately as by 

the familiar pantagraph, and_of course very much 
more rapidly. Thus in the Ordnance Survey town 
maps on the scale of 5}5 are reduced to the scale of 
zvo for incorporation into the parish maps ; the latter 
are reduced for insertion in the 6-inch maps, and they in 
turn for the l-inch map. By limiting the dimensions of 
each sheet for reduction to 3 feet by 2, and by ajudicious 
use of stops to lenses, the reductions are made without 
any error in scale or any distortion that can be detected 
by the most rigid examination. But photography re- 
duces every part of the original alike, the printing of 
words and names as well as the topographical details, 
and it i epcnanig all the minor and less important as 
well as the more important features; hence a reduction 
is rarely suited for reproduction without intermediate 
modification, the printing being generally too small to 
1In Mr. O'Farrell's pamphlet On the Construction and Use of the 
Six Sheets of Marginal rtalagg ah oh every Partof the World, pub- 


lished by the Ordnance es are given of the lengths 
Pde onal and longitudinal ares, their versines and diagonals 
aes 


ten minutes in latitude from the equator to 80° N, and 
7 
© 
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be easily legible, and the mass of minor detail tending 
to confuse the principal sub-lines. The draftsman 
is therefore called in and the procedure so arranged as 
to obtain the best results with the least labor. Hither 
he may construct a new map by tracing from a silver 
print of the photograph whatever topographical details 
are required for it and omitting the rest, or he may 
ink in such details at once with black ink on a blue 
print taken from a transfer of’ the photograph to stone 
or zine, in both cases adding names and writing of ap- 
propriate sizes; either result may be reproduced by 
photography, as the unblackened details of the blue 
print wil, ence in the process. This done, a 
transfer to stone or zinc may be made from the second 
photograph for the printing off. Prints from photo- 

raphic reproductions to full scale exhibit all the 
Fletnichan of the hand drawing and somewhat exaggerate 
them, whereas prints from photo-reductions are freer 
from blemish, and often as clear and sharp as good hand 
lithographs. In employing a process of double pho- 
tography therefore, the first photo is usually me on 
a larger scale than that for publication ; the lines of 
the printing and topographical detail are correspond- 
ingly exaggerated by the draftsman; and then the 
second photo is a reduction, which should be sharp, 
clear, and free from blemish. 


IX. Map PRINTING. 


Various processes are employed for the reproduction of 
maps in large numbers for general issue; some are purely 
manual, the map being redrawn by hand on copper, stone, 
or other substance presenting asuitable surface from which 
prints may be taken, or on paper specially prepared for 
transfer to such substance; others are carried out with the 
aid of photography, whereby an exact copy of the original 
can be obtained either directly upon, or for subsequent 
transfer to, the surface to be printed from. The former 
include the processes of copper-plate engraving and lithog- 
raphy, which are the oldest, and still in some respects the 
best of all, but slow and expensive; the latter include the 
processes of photo-lithography, photo-zincography, photo- ° 
gravure, and photo-collotype. Engraving on stone is much 
employed on the Continent for map work, being cheaper 
and quicker than engraving on copper. Electro-metallurgic 
processes are frequently employed in connection with 
copper-plate engraving, either to protect and harden the 
surface of the plate with a facing of steel or to furnish 
duplicates to be printed from, instead of the plate itself 
being used ; sometimes the wear of the plate is prevented 
by transferring a print from it to a lithographic stone or a 
zine plate, from which the printing is done in its stead. 
By the anastatic process an old print of a map may be trans- 
ferred to a zinc plate to be printed from. ’ 

Engraving may be performed on copper, wood, zine, or 
stone; see vol. viii. p. 388. As done on copper 
plate for mapping, it isa combination of plough- 
ing with the burin and etching with an acid 
the former being used for the names and topo- 
graphical outlines, the latter for the features of the ground. 
The system adopted in the Ordnance Survey of Great 
Britain—where it has been largely employed and carried to 
great perfection—is as follows. The 6-inch maps of the 
survey are engraved on copper plates measuring 36 by 24 
inches within the marginal lines and weighing about 35 th; 
the 1-inch maps are 18 by 12 for England and 24 by 18 for 
Scotland. The corners of the maps, the prescribed marginal 
subdivisions, and the trigonometrical points are first marked 
on the plate by a scoring machine, in which it is laid, and 
which is provided with a travelling carriage holding a steel 
pricker. The carriage is moved along a graduated scale 
and the pricker along another scale at right angles to the 
former, and all points of which the rectangular coordinates 
are known are laid off by vernier-read measurements from 
the two scales. The plate is then removed from the scoring 
machine, heated, and given a thin coating of white wax, 
to form a surface on which the topographical details are 
plotted before the graving is commenced. This surface is 
divided into a number of rectangles by fine lines joining 
marginal subdivisions, the distances between which are 
usually so regulated as to introduce sixteen of the survey 
sheets on the sy scale into one sheet on the 6-inch scale. 
The reductions to this scale are made by photography, and 
the subsequent reductions to the 1-inch scale either by the 
pantagraph or by photography. ‘Tracings of the reductions 
in lamp-black, made to fit into the rectangles, are trans- 
ferred to the wax ground by rubbing with a steel burnisher. 


Engrav- 
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The plate is then ready to be placed in the hands of the | 
engravers, who complete first the outlines, then the print- 

ing and writing, and afterwards the ornament, each class 

of work being usually done by a different person. The 

figures of latitudes, longitudes, and altitudes, and various 

conventional symbols, are stamped with steel punches. 

Parks and sands are ruled with a dotting wheel, and build- 

ings shaded in lines with a ruling machine. When a plate 

of the 1-inch map is being engraved, all the printing is com- 

pleted, and line-engraving with the exception of the con- 

tour lines, and then an electrotype duplicate of the plate is | 
taken. The contour-lines are engraved on the duplicate, | 
and the hills are etched on the original plate; thus two 

editions of the map are obtained, one with contours but 

without hills, the other with hills but without contours, 

the topographical details and writing being the same in 

both. In etching, the surface of the plate is thinly coated | 
with an acid-resisting substance composed of asphalt, Bur- 
gundy pitch, and virgin wax, forming an etching ground, 
ou which the outlines of the hill features are traced, and 
then marked through with a needle which removes the 
ground where it passes, exposing the surface of the copper. 
Aquafortis isapplied to bite in the finer lines and then poured 
off ; the parts which are bitten sufliciently are painted over | 
with “ stopping varnish”; and acid is again applied. The 
processes of stopping out and biting in are alternately re- 
peated until all the required tints from the lightest to the 
darkest are produced, In printing from a copper plate, a 
much more powerful press has to be used than in printing 
from stone or zine, as the ink lies in the furrows that have 
been ploughed or bitten into the plate and not on its sur- 
face; the process of printing is also much slower. In 
engraving on stone or zine, the surface is coated with a 
preparation of gum and lampblack, and on it the detail is 
traced with red chalk and afterwards cut in with very fine 
steel or diamond points so as just to lay bare the surface of 
the ground without penetrating to any depth, as in copper- 
plate engraving. A little oil having been rubbed over the 
surface, the gummy composition is washed away and print- 
ing-ink applied ; the printing is performed almost exactly 
in the same way as in ordinary lithography, except that 
the printing-ink is in the first instance spread over the 
stone or the zine plate with a dabber instead of a roller. 

Electrotyping is employed to conserve work engraved on | 
copper, either by depositing a thin surface of | 
steel over an engraved plate, which enables it | 
to be printed from very much oftener without | 
injury, or by producing a duplicate to be em- 
ployed in its stead in the printing. In the latter case, a 
double process is gone through; first, a cast or matrix is| 
produced in relief by the deposition of copper on the sur- 
face of the original plate, and then an intaglio of the | 
matrix—which is therefore a duplicate of the original—is 
formed by depositing copper on the surface of the matrix. 
For details of these processes, see ELECTRO-METALLURGY, 
vol. viii. p. 109. In the Ordnance Survey electrotyping was | 
first employed to obtain duplicates on which to make the 
corrections and additions necessary to show the growth of 
railroads and towns since the time of the original survey. 
The alterations are effected more easily when obsolete de- 
tails are scraped off the electrotype matrix than when they 
are scooped out of an intaglio; the original plate is also 
preserved intact.! Electrotyping is further serviceable in 
producing the two editions of the general map, one with 
contour lines, the other with hill-shading, already men- 
tioned, as well as editions for geological and other details. 
It is also serviceable in effecting a combination of portions 
of several plates: matrices of the different portions are 
riveted together to form a single plate; then an intaglio of 
this plate is taken, on which any details lost at the junction 
of the matrices are made good by hand. The dimensions 
of a full-sized plate are 38) by 264 inches; the weight of a 
matrix is 18 tb, and of the duplicate 38 th. 

There are two essentially distinct processes of lithography, 
—one in which the map is wholly drawn by 
hand on the stone, the other, a much quicker 
but coarser process, in which it is traced with 
greasy ink on specially prepared paper, which 
is then laid face downwards on the stone. When litho- 
graphs are to be produced by a single printing, all hill 
features, as well as topographical outlines and names, are 
drawn with a pen or fine camel-hair brush in ink of one 
color. Double printing is necessary when the hills are 
drawn in chalk, two stones being required, one for the 
chalk work, the other for the pen-and-ink work; and in 
chromo-lithography a separate stone is required for the 


Electro- 
typing. 


Lithog- 
raphy. 


11In the French and Austrian pas Nh i corrections are made 
on fresh copper deposited by electricity over the faulty parts, 
which are scooped out. 
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work in each color. 
vol. xiv. p. 703. 
Zincography has of late years largely taken the place of 


For full details, see LITHOGRAPHY, 


lithography for printing from hand-drawn 
transfers, though not for hand-drawing on the Zincog- 
surface of the zinc, as on stone and copper, raphy. 


Zinc plates are less costly and bulky than litho- 
graphic stones, and are much more conveniently handled ; 
thus a plate measuring about 43 by 28) inches and 4%; of an 
inch thick weighs 60 tb, is easily carried by one man, and 
costs 16 shillings [$3.89]; a lithographic stone of the same 
surface is 45 inches thick, weighs 450 tb, requires four men 
to lift it, and costs about £7 [$34]. Prints from transfers 
to a zinc plate are as satisfactory as prints from transfers to 
stone, and there is no liability of the plate being fractured 
in the press, which not unfrequently happens to the stone. 
The surface of the plate is prepared by scraping it evenly 
all over with a razor blade in parallel lines, until all irregu- 
larities are removed ; the plate is then bent so as to present 
a slightly convex surface, which is ground with pumice- 
stone and water, and smoothed with a piece of steatite, and 
then given a grained surface with sand. It is flattened by 
being passed through a press, after which it is ready to 
receive the transfer. The subsequent procedure depends, 
as in lithography, on the circumstance that greasy sub- 
stances do not mix with water and are repelled by gummy 
substances. The greasy ink lines of the transfer are readily 
absorbed by the surface of the plate; then a preparation of 
gum and decoction of gall nuts (to which a little phosphoric 
acid is added), applied to the entire surface of the plate, 
serves to etch the blank ground without affecting the lines 
of the transfer; but it prevents the ink from spreading, 
and also fills up the pores of the blank parts of the plate 
with a gummy substance, which repels a greasy ink. 
Printing ink, therefore, applied as usual with a roller to 
the entire surface of the plate adheres to the inked lines 
only and can be readily washed off the blank spaces, and 
then a print taken will show the inked lines only. The 
tracing for transfer is drawn on paper thinly coated with 
starch to prevent the graphic writing-ink from soaking into 
it; the ink is a mixture of Paris black, Castile soap, white 
wax, tallow or sweet oil, and shellac, which being greasy is 
readily absorbed by the zine. The tracing is laid Be 
downwards on the plate and passed several times under the 
pressure of the roller of the printing press. It is then 
wetted and peeled off, the ink remaining on the zine. The 
surface of the plate is again washed with the etching liquid, 
which removes stains from the blank spaces and renders 
them more susceptible of being equally wetted with water, 
and also—after a few drops of turpentine have been added 
—removes the unabsorbed writing-ink and helps to fix the 
lines. The plate is then ready to be printed from. The 
printing-ink is composed of lampblack—with a little Prus- 
sian blue added—and linseed oil varnish of a thickness 
depending on the temperature and the subject.. Small cor- 
rections on the plate can be made by removing the surface 
with a strong solution of hydrate of potash, and then pre- 
paring a new surface to be drawn on by applying dilute 
nitric acid and afterwards washing off the nitrate of zine. 
Anastatie printing produces facsimiles of any inked print 
by transfer to a zine plate, the inked lines on it 
being absorbed in a greater or less degree by the 
plate. The print is laid face downwards on 
blotting-paper, and brushed with a solution of 
nitric acid diluted with five times its bulk of water until 
thoroughly and evenly saturated; it is then placed face 
downwards on a zine plate with a well-grained surface, and 
passed under the roller of a powerful copper-plate printing 
press. The grease of the ink, being set free by the acid, 
adheres to the surface of the plate; but, as the amount of 
ink absorbed is much less than in the case of an ordi 
transfer, it is strengthened by working up with lithographic 
ink, oil, and gum water until the surface is sufficiently 
strong to bear etching with the usual preparation of gum, 
nut galls, and phosphorie acid. The plate is now ready to 
be printed from in the usual manner. If the original print 
is an old one, it must first have its ink softened by immer- 
sion in hot water containing half an ounce of ea 
for every pint of water, the time of immersion varying, 
with the condition.of the print, from a few minutes to an 
hour. A print well worked up is often superior to the 
original. ; sp ala 
Photography having already been described in di 2e 
vol. xviii. p. 834), its application to mapping | 
and map-printing need only be noticed here. 
The action of light can be employed either by _ 
placing the map in contact with a sheet of sen- _ 
sitized paper and against a glass plate in a 
when the light will pass through the map 
picture of it on the paper, or by using a came 


Anastatic 
printing. 
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with an object-glass, through which rays of light from the 
map are transmitted so as to produce a picture on a sensi- 
tized glass plate, which can afterwards be printed from. 
The best known of the processes in which the camera is not 
used is the “ cyanotype” ; the paper is sensitized with a mix- 
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ture containing nearly equal proportions of solutions of | 


ammonio-citrate of iron and the ferrid-cyanide of potassium ; 
the prints give white lines on a dark-blue ground, and are 
very inexpensive. There are other processes of printing 
with the salts of iron, uranium, ete., which give an exact 
transcript of the original drawing with dark lines on a 
white ground. But they are only suitable for maps drawn 
in pen and ink not larger than the glass plate of the print- 
ing frame ; being therefore only serviceable in special cases 
when few copies are wanted, they are little employed and 
may be regarded more as curiosities than as ordinary 
methods of map-printing. Photography is generally effected 
with the aid of a camera, and employed to obtain a negative 
of a map on glass, from which prints may be taken either 
for use per se or for transfer to a flat surface of zine, stone, or 
other suitable material to print from. The map is usually 
attached to a board suspended vertically in an adjustable 
frame, while the camera is placed on an adjustable stand 
set at right angles to the map frame on a tramway, along 
which it can be moved to any desired distance from the 
map. The camera is furnished with a ground-glass focusing 
screen, on which is pencilled a rectangle whose dimensions 
are proportional to those of a corresponding rectangle on 
the map, in the ratio of the scale of the required photograph 
to that of the map. The map and the focusing screen are 
brought into parallelism at such a distance that the image 
of the rectangle on the map exactly coincides with the rect- 
angle on the focusing screen. A sensitized collodion plate 
is then substituted for the screen and a negative taken, 
which is afterwards “ fixed” and “ intensified ’’ so as to pro- 
duce the greatest transparence in the lines and an almost 
opaque density of the ground. Printing from a negative is 
usually performed by the action of light when only a few 
copies are wanted, and mechanically when many are 
wanted ; the prints are taken directly from the negative in 
the one instance, and from a transfer of the negative to the 
surface of a stone or metal plate in the other. Of the pro- 
cesses of printing directly from the negative, silver print- 
ing, the oldest, is as yet unsurpassed for the delicacy of its 
results, but it is expensive and perishable; the prints are 


taken on paper coated with albumen containing an alkaline | 


chloride, such as common salt, floated on a bath of nitrate 
of silver,and allowed to dry in the dark. After exposure 
to light in a printing frame, the prints are washed, toned 
with asolution of gold, and then fixed in a bath of hypo- 
sulphate of soda, which dissolves all the remaining unaltered 
chloride of silver. Atthe Ordnance Survey office platinum 
printing is now (1887) largely used instead of silver print- 
ing for all purposes where only a few copies of a map are 
required. It is more expensive, but the prints are abso- 
lutely permanent and are produced more quickly than 
silver prints. Their rich velvety black color and freedom 
from glaze render them peculiarly suitable. The paper is 
sensitized with a preparation of platinum and ferric oxalate. 
After exposure to light, the image is developed almost in- 
stantaneously by laying the print on a hot solution of 
potassic oxalate; it is then washed in successive baths of 
dilute acid to remove the soluble iron salts, and after that 
in a few changes of water. Various processes of “ collo-chro- 
mate” printing are also most usefully employed in map- 
printing; they depend on the reaction of the salts of chro- 
mium—particularly the alkaline bichromates—on gelatin, 
gum, albumen, or other colloid substances, which, in pro- 

rtion to the amount of the action of light upon them, 
cs more or less insoluble in and unabsorbent of water, 
and acquire the property of taking up greasy ink and not 
attracting plumbago or other fine dry pigment in powder. 
When the subject is in line the print is taken on paper that 
is usually coated with a mixture of gelatin and bichromate 
of potash, colored with Indian ink or any other suitable 
pigment; after a few minutes’ exposure in the copying 
frame the paper is plunged into tepid water, which dissolves 
the unaltered gelatin in the blank parts of the print—they 
have been protected from the light under the dark parts of 
the negative—leaving a clear image in pigment on the white 
ground. When the subject is in half-tone, the gelatin film 
has to be detached from the paper that it may be developed 
by being washed on the unexposed side, a temporary sup- 

rt being employed to preserve the image from injury 

ring the washing; the most delicate shades in the half- 
tones are thus perfectly preserved. 

In the processes noticed above it is necessary to repeat 
the operation by exposure to light for every print pro- 
duced; the rate of printing will therefore be more or less 

ent on the sensitiveness of the paper, the strength of 
VoL. XXII.—1144 


é 


- = 


753 


the light, ana the condition of the atmosphere. 
cesses about to be described these disad vantages 
are obviated by transferring the photographic 
image to a surface of stone or metal, from 
which prints may be made mechanically in any 
numbers independently of light or weather. 
The photo-mechanical processes are broadly divisible into 
two classes,—one comprising photo-lithography, photo-zin- 
cography, and photo-typography, for the reproduction of 


In the pro- 
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mechanical 
printing. 


| Subjects in line only ; the other, photo-collotype and photo- 


gravure, for subjects in mezzotint or half-tone as well as 
line. 

Photo-lithography and the analogous photo-zincography 
are the processes which have hitherto been 


most extensively employed for map printing. Photo-lith- 


They are the simplest to carry out; they allow ography 
the photographs of several sections of a map ®" anoe 
which may be too large to be reproduced as a raphy. 


whole to be combined; and additions and cor- 
rections may be readily made by hand on the stone or zine 
plate. Theprints for transfer from the negatives are taken 
on paper coated with a mixture of gelatin and potassium 
bichromate, as in the pigment printing process, except that 
the greasy ink or coloring matter is not mixed with the 
gelatin, but applied evenly over the surface of the prints 
after exposure to the light. The inked print is immersed 
for a few minutes in tepid water to soften the gelatin still 
remaining soluble in the parts not acted upon by light, and 
is then laid on a sloping plate and washed with a soft sponge 
until all the unaltered soluble gelatin and the ink over- 
lying it are removed. The lines on which the light has 
acted remain insoluble and retain the ink, forming a clear 
image of the subject in a greasy ink. When a map is pho- 
tographed in several sections, as often happens, each section 
overlaps well all round to enable the transfers from the 
different negatives to be neatly joined together without 
showing lines of junetion ; if the whole is too large to be 
printed on a single sheet of paper, it is cut up into sections 
for printing separately. 

The object of photo-typography is to obtain by photo- 
graphic agency a surface block which may be 


set up with type and printed in the same way Epple: 
asa woodcut. The image may be obtained on peohal 


a zine plate by transfer in the same way as for 
photo-zincography, or it may be printed directly from a re- 
versed negative. In the latter case the zine plate is usually 
prepared with a thin coating of bitumen, a substance which 
has the property of becoming insoluble under the influence 
of light, so that, when after exposure the plate is washed 
with turpentine or benzole, the image remains on the zine, 
while the ground is washed away. In both cases the image 
is strengthened by careful inking and by the application 
of powdered resin, which the plate is heated sufficiently to 
melt. The image is then etched with nitric acid. The 
operations of inking, applying resin, and biting with acid 
are repeated several times, until the plate is bitten sufli- 
ciently deeply to give clear prints. In another process, 
which is perhaps preferable for fine work, a mould is ob- 
tained by electrotyping a relief in swollen gelatin, the 
surface of which has been metallized with plumbago or 
bronze powder. These processes are largely used for pro- 
ducing small maps to illustrate books and newspapers, but 
not for maps of ordinary size. : 

The three mechanical processes just noticed are only appli- 
cable to maps drawn in line, and to get good prints every line 
should be of the same blackness, though of different breadth. 
Attempts have been made to reproduce brush-shaded draw- 
ings, exhibiting continuous gradations of shade, by photo- 
lithography and photo-zincography, but with very partial 
success, and only by breaking up and destroying the con- 
tinuity of gradation. The following processes are specially 
suited for reproducing maps in half-tone. , 

In photo-collotype, so-called from the printing surface 
being of gelatin, a plate with a perfectly smooth 


surface, usually of thick glass, either is coated Bt 
with a sensitive mixture of gelatin and bichro- type. 


mate of potash, upon which the photographic im- 
age is produced by the action of light through a reversed nega- 
tive, or is employed to support a gelatin film on which the 
image has been imprinted from an ordinary negative, and 
which is attached to the plate with suitable cement. The 
gelatin when properly moistened possesses the valuable 
property of receiving a greater or less amount of ink in 
different parts of the image in exact proportion to the inten- 
sity of the action of the light on each part; thus it is capable 
of reproducing the most delicate gradations of shade. The 
process is admirable for maps of small size, which only re- 
quire a single plate, but is not suited for making a com- 
bination of sections to form a map of ordinary size ; nor can 
additions or corrections be made on the gelatin film, which 
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is, moreover, so tender that it does not readily permit of a 
large nuwber of prints of uniform quality being taken, and 
is easily damaged. 

The several methods of obtaining an incised image on a 
copper plate by means of photography are 
broadly divisible into the two groups of electro- 
typing and etching processes ; one of each will 
be briefly noticed. (1) A positive pigment print, forming a 
relief in hardened gelatine, is developed on asilvered copper 
plate by the ordinary operations of the autotype or pigment 
printing process; it is then blackleaded and copper is de- 
posited on it to form an electrotype intaglio, from which 
prints may be taken in the usual way, three to four weeks 
being required for the deposition of enough copper to pro- 
duce a plate of suflicient thickness. (2) A negative pig- 
ment print is developed on a highly polished copper plate, 
upon a which a very fine grain of powdered resin has been 
deposited and fixed by heat. The intaglio is obtained 
directly on the plate by biting in with a solution of per- 
chloride of iron, which penetrates the gelatin film with com- 
parative ease in those parts representing the shades and 
lines of a map, where there is little or no gelatin, and thus 


Photo- 
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bites the copper to a considerable depth, while in the parts | 
representing the blank spaces and ground of the map, where | 


the gelatin is thicker, it penetrates with more and more 
difficulty as the thickness of the gelatin increases, and in 
the highest blanks should leave the copper untouched. 
The operation of biting takes only a few minutes, and the 
gravure is remarkable for its delicacy of gradation and 
richness of effect; there is, however, some difficulty in 
etching tothe proper depth so that the plate may stand 
much printing without the loss of the finest tint. In both 
cases the copper plates have to be protected by a facing of 
steel before they can be printed from. The processes have 
not yet been used to any great extent for maps with half- 
tones, but they are very promising. For maps in line the 
first method gives excellent results, and is largely employed 
in the Austrian and Italian surveys. 


X. INSTRUMENTS. 


The instruments employed in survey operations are 
broadly divisible into two classes, one fur making the 
requisite linear and angular measurements on the 
ground, the other for plotting the data thus acquired 
on paper, and for measuring from the map, when 
completed, lengths and areas which it may not be con- 
venient to calculate from the numerical data. Asa 
rule different instruments are employed for the men- 
suration on the ground and for the plotting on paper ; 
but to this rule there is a notable exception in the 
ee table, by means of which all bearings may be 

rawn directly on paper with a sight rule, without 
previous measurement of any kind, and thus a plot of 
the ground may be constructed without employing any 
other instrument. 


Field Instruments.—These are of two classes,—linear, for 
determining distances directly by actual meas- 


Hee urement along the surface of the ground, and 
‘ents. angular, for determining the bearings of, or the 


angles between, any objects. Some instruments 
are automatic, as the needle, which points to the magnetic 
north, the plumb-line and the spirit-level, which indicate 
the direction of gravity, and hypsometers of various kinds, 
for measuring altitudes; others are entirely controlled by 
the manipulator. 
the ground, as measuring bars and theodolites; others are 
adapted for flexible supports, as reflecting and magnetic 
instruments, which may be employed either on land or on 
the oscillating deck of a ship atsea. Some, as magnetic 
. compasses, measure angles in the horizontal plane only; 
others, as theodolites, in two planes—one horizontal, the 
other vertical; others, as reflecting instruments, iu all 
planes ; others, as levelling instruments, measure nothing, 
but simply indicate a plane of reference. And there are 
certain instruments by which angles are measured in the 
ordinary way, and direct distances are determined by mi- 
ecrometric measures of the small angles subtended at a 
distance by objects of known dimensions. 
Linear instruments are of two classes,—one for exact 
measurement of base-lines the lengths of which 


Linear ~ are required to be known with great precision, 
instru- the other for ordinary and rough measure- 
ments. ments. Among the former may be included 


the Colby apparatus of compensation bars and 
microscopes, described in sect. I., 2 2 (p. 732 above), Bessel’s 
apparatus, those of Struve and the United States Coast 
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Some require to be rigidly supported on | 


| INSTRUMENTS. 


| Survey, and Porro’s (adopted by the Spaniards and the 
French in Algiers), which have already been described in 
| EARTH (FIGURE OF THE),Vol. vii. pp. 517, 518, and Groprsy 
vol. x. pp. 146-7. For less exact but still essentially accurate 
measures the instruments most commonly employed are the 
brass or steel chain of 100 links, the graduated metallic tape, 
and the offset pole. 
For reconnaissance and rough measurement, perambu- 
lators, with wheels of known periphery and dials to indicate 
' the number of revolutions, are largely used in India. Crino- 
line wire has been employed with advantage in Australia; 
it is so light that a length of 1000 feet or more may be easily 
carried, rolled on a drum, by one man, who pays it out us 
wanted ; he is usually followed by another, who commences 
rolling it up at the opposite end when an entire length has 
| been laid out on the ground. Air lines are sometimes 
| measured by stretching the wire over the tops of trees in 
| valleys obstructed with forest, also the breadths of rivers by 
resting the wire on logs anchored at suitable intervals to 
support it above water. 
Angle-measuring instruments are of two classes, direct 
}and reflecting. Both are provided with an 


aligner, usually a telescope, which is pivoted Angle- 
over thecentre of the graduated cirele or agree J 
sector; in one the aligner is pointed in suc- ments. 


cession to any two objects the angle between 

which is being measured; in the other it is pointed 
to one object, while an image of the second is thrown 
on the first by double reflection from a pair of mir- 
rors. Reflecting instruments are Jargely employed in 
nautical surveys, as they can be held by the hand and do 
not require a rigid support; but they are very rarely used 
-in land surveys. A description of them will be found under 
SEXTANT (vol. xxi. pp. 760-2). They give the angle in the 
plane in which they are held; and, whenever this plane is 
sensibly oblique to the horizon, the angle must be reduced 
by calculation to the plane of the horizon before it can be 
employed in the work ofa land survey. The other instra- 
ments give the required horizontal angles, whatever the 
altitudes of the objects observed. 

The circles of angle-measuring instruments are usually 
divided into 360 equal parts called degrees, and subdivided 
into spaces ranging downwards from thirty to five minutes. 
of are, according as the diameter of the circle is increased. 
Smaller ares are measured by interpolation between the 
subdivisions, with the aid of a circle reader which moves 
with the aligner. All instruments except those of the 
simplest form are supplied with one or more circle readers 
and spirit-levels and a telescope ; these important adjuncts, 
which are common to so many instruments, will therefore 
be first described, and afterwards the more important. 
instruments which are employed in connection with survey 
operations. 

Circle readers are of two kinds,—the vernier and the 
microscope. Both are held over the circle at 
the extremity of a radial arm pivoted over its ome 
centre. The vernier moves in contact with the ee 
surface of the circle, while the microscope vietws it a short. 
distance off; the former is usually applied to cireles whose 
diameters do not exceed 12 inches, the latter to those of 
larger diameter. Both kinds of reader are applicable to 
linear scales as well as to graduated circles, the microscope 
being usually employed when most precision is desired. 

The vernier is so called after its inventor, a French- 
man. Its principle is very simple. The 
space between any convenient number, n, 
of graduations on the circle is set off on the 
vernier and divided into (n-+1) equal parts; then some 
one division of the vernier will always coincide with 
a graduation of thecirele. On counting the divisions from 
the index onwards it is found that the coinciding division, 
say the mth, of the vernier is opposite the mth graduation 
of the circle, counting from the last one passed by the in- 
dex. This indicates that the distance of the index from 

z. ; parts of the space between the 
graduations ; » is invariably taken as an odd number, such 
that the unit of (n-+-1) may be some convenient aliquot 
part of the circle, as a minute for a cirele divided 
degree spaces. ~~ : : 

The micrometer microscope presents the combination of 
object and eye glasses met with in ordinary == 
| microscopes with the addition of a wire-carry- M 
ing diaphragm,movable by a screw, for micro- ™i 
metric measurements in the plane of the focus 
of the object-glass. The tube is conical at the 
/and cylindrical at the eye end ; the box of the 

is mounted between these two parts at right 
the visual axis. The tube is held at the ext 
arm of an alidade, in a collar in which it 


Vernier. 


the last graduation is 
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closer to or away from the surface of the circle, or be | 


turned round so as to place the micrometer tangentially to 
the circle. The distance between the micrometer and the 
object-glass is usually about four times that between the 
object-glass and the face of the circle, and thus a corre- 
spondingly magnified image of the spaces between the 
graduations is obtained in the plane of measurement. The 
object-glass is held in a small tube which can be screwed 
in or out of the principal tube, to enable the leugth of the 
image to be adjusted to an exact integral number of reyo- 
lutions of the micrometer. The box of the micrometer 
and the wire diaphragm are rectangular, the latter sliding 
to the right or left within the former. Slow motion is 
communicated to the diaphragm by the micrometer screw, 
which passes into it through a collar in one side of the box, 
against which the shoulder of the screw is pressed by an 
internal spiral spring acting against the sides of the dia- 
phragm and the box. The serew is furnished with a cir- 
cular head divided into a number of equal parts—usually 
60, each equivalent to 1” for circular ares, and 100 for 
linear scales—and is rotated opposite an index arm fixed 
on the box ; complete revolutions are marked by the teeth 
of a stationary comb, which is fixed above the wire of the 
diaphragm and viewed with it through the eye-piece. 
The spirit-level consists of a glass tube not quite filled 
with alcohol, a small quantity of air being left, 
Spiritlevel. which rises as a bubble to the highest part of 
the tube. In small and coarse levels the diam- 
eter of the tube is largest in the middle and decreases uni- 
formly towards the ends which are closed by the blow- 
pipe; in long and delicate levels the tube is cylindrical, 
but with a longitudinal portion of the interior surface 
ground to the curvature of a circle of greater or less 
radius according as the level is designed to be more or less 
sensitive, and it is sometimes closed by circular glass stop- 
pers cemented into the ends. When the tube is held 
horizontally, with the curved surface of the interior upper- 
most, the middle part is occupied by the air bubble. Lines 
are etched on the outer surface at equal distances from the 
central point, to enable the tube to be set with the bubble 
exactly in the middle, or a scale graduated throughout its 
entire length is provided, to enable any deviation from 
centricality to be measured and the corresponding dislevel- 
ment to be calculated and allowed for subsequently in the 
reduction of the observations. The glass tube is commonly 
fixed in a metal tube, with plaster of Paris for protection ; 
but, as it is then liable, under changes of temperature, to 
torsion and strain, which may sensibly alter its curvature, 
it is preferable to place it in a metallic cradle and rest it 
on cork bearings, with due provision against sliding, the 
whole being covered with a glass cylinder if need be for 
further proteetion. The metallic cradle or tube is attached 
to any instrument on which the level is to be mounted by 
adjusting screws, for setting it correctly with reference to 
the axis of rotation with which it is associated. The value 
ofa division of the scale, in seconds of are, is usually called 
the “run,” and is determined by attaching the level with 
its seale to a (generally) vertical circle, and taking both 
the circle and the bubble end readings in different positions 
of the cirele. As the length of the bubble is much affected 
by changes of temperature, and the curvature of the tube 
may not be identical at all points, values of the run are 
commonly obtained under widely differing temperatures. 
The telescope consists of a tube, carrying an achromatic 
object-glass and an eye-piece which holds either 
a pair of lenses for viewing the inverted image 
transmitted by the object-glass or a combina- 
tion of four lenses for inverting the image and causing all 
objects to be viewed naturally. The former is usually em- 
ployed for observing celestial objects, the latter for observ- 
ing terrestrial. The field of view being more or less ex- 
tensive, a central point is established in the tube, usually 
by the intersection of a pair of fine wires or spider lines— 
one vertical, the other horizontal—in the plane of the 
image, and the telescope is directed by bringing this point 
on any specific object in the field. As the interval between 
the object-glass and the image varies with the distance of 
the object, a tube is provided to slide within the telescope 
tube and carry the object-glass at one end, while the tele- 
scope tube carries the diaphragm and eye-piece at the 
other end, or vice versa. The image and the wires are 
brought into the same plane by a focusing screw, which 
acts on the inner through the outer tube. The wires are 
attached to the surface of an adjustable annular diaphragm, 
which is held in position by two pairs of antagonizing 
‘screws—one pair horizontal, the other vertical—with 
shoulders working against the exterior of the tube in which 
the diaphragm is contained, so as to move it to the right 
b, _ or left and up or down, in order to bring the point of inter- 
section of the wires into the visual axis of the telescope. 
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‘ 
In practice the first adjustment is to set the eye-piece to 
distinct vision of the wires; the object-glass is then set 
truly to focus, which is accomplished when no apparent 
parallax, or movement of the image relatively to the wires, 
is seen on shifting the position of the eye, for this would 
indicate that the image is either in front of or behind the 
plane of the wires. ‘The line joining the point of intersee- 
tion of the wires with the centre of the object-glass is 
called the “line of collimation,” and the diaphragm should 
be so fixed that this line may always be perpendicular to 
the axis on which the telescope revolves, 

The surveying compass gives the magnetic bearing of 
any object, and is the simplest of all instru- 
ments for measuring horizontal angles. It 
consists of a magnetized needle, with an agate 
centre, poised on the point of an upright pivot 
in the centre of the bottom of a circular box and carrying 
a concentric circular card or silver ring, the circumference 
of which is graduated into 360°, and is sometimes further 
subdivided. The aligner is constituted by a pair of sight 
vanes attached to the box at opposite extremities of a diam- 
eter, one vane having a narrow slit for the eye to look 
through, the other with a wider opening bisected by a ver- 
tical wire to be set on the observed object. There is no 
cirele reader, the prolongation of the wire on to the gradu- 
ations being estimated by the eye; and there is no level, 
for the circle poises itself horizontally on the supporting 
pivot. 

The prismatic compass is similar to the surveying com- 
pass, with the addition of a prism in the eye 
vane through which the wire of the sight vane 
and the divisions of the circle are viewed ap- 
parently together; the division with which 
the wire coincides when the needle is at rest indicates the 
magnetic azimuth of any object bisected by the wire. The 
sight vane carries a mirror turning on a hinge, to enable 
objects to be seen by reflection which may be too high to 
be seen on the wire; the eye vane is furnished with a pair 
of dark glasses to be employed when the sun is being ob- 
served. 

Magnetic instruments are useful for rapid reconnaissance 
and rough survey, and for filling in the minor details of an 
exact survey, but they are not to be relied on to give bear- 
ings with errors less than ten to fifteen minutes. In plot- 
ting, however, bearings are preferable to angles, for, by 
drawing a number of meridional lines parallel to each other 
on the paper, each bearing may be plotted from an inde- 
pendent meridian without any accumulation of error, such 
as arises when a number of angles are plotted in succession 
with the protractor adjusted on short lines. 

The plane table is in its usual form simply a rectangular 
board mounted horizontally on a stand, on 
which it may be turned round and set in any Plane table. 
required position; it is furnished with a flat 
sight rule, which usually carries a pair of sight vanes and 
has a bevelled edge, parallel to the line of sight, to serve as 
a ruler, also with a magnetic needle. Occasionally the 
construction is more elaborate and the board is surrounded 
by a marginal frame with graduations radiating from the 
centre as the degrees of a circle, so that it may be used as an 
instrument for measuring horizontal angles, while the sight 
rule is furnished with a telescope, which takes the place of 
the Vanes and is mounted on an axle to measure vertical 
angles. The size is made as great as is consistent with the 
limits of portability in each instance, so that the sheet of 
paper to be drawn on may be as large as possible. The 
standard plane table of the Indian Survey measures 30- 
inches by 24, and is made of planks of well-seasoned wood, 
one inch thick, with transverse edge bars below to prevent 
warping and buckling. It is set up on a stand, usually a 
braced tripod, to which it is clamped by a powerful hand 
serew passing through the head of the stand into a brass 
socket fixed centrally under the table; the serew when 
relaxed serves as a pivot, round which the table may be 
turned in azimuth and set in any required position. The 
table is then firmly clamped so as to maintain a constant 
position during all the subsequent laying off of bearings. 
The sight rule is 30 inches long, 2 wide, and one-third of 
an inch thick, of ebony, with a brass sight vane at each end, 
and a fiducial edge parallel to the line of sight; the vanes 
are about 5 inches high, which gives sufficient elevation 
and depression for general use. The magnetic needle is 
about 6 inches long and is held in a rectangular brass box 
an inch broad, placed on the table whilst it is being set and 
afterwards removed. Heights may be determined on the 
spot with the aid of a clinometer, formed of a bar carrying 
a spirit-level and a pair of sights, one of which has a scale 
of tangents graduated to radius = the interval between the 
sights. For the method of employing the table see 7 4, p. 
745 above. 
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The theodolite, the most important of all instruments 
for the purposes of a survey, is a combination 
of two graduated circles placed at right angles 
to each other, for the measurement of horizon- 
tal and vertical angles, a telescope, which turns on axes 
mounted centrically to the circles, and an alidade for each 
circle, which carries two or more readers of the arcs through 
which the telescope is moved. The whole is supported by 
a pedestal resting on foot-screws, which are also employed 
to level the instrument. The size varies from a minimum 
with circles 3 inches in diameter to a maximum with a 36- 
inch horizontal and an 18-inch vertical circle, the weight 
ranging from 4 tb to 1000 tb; the dimensions and magnify- 
ing powers of the telescope increase with the diameter of 
the horizontal circle. The telescope may be connected 
rigidly with the alidade and move with it while the circle 
remains stationary, or with the circle and move with it 
while the alidade remains stationary. The varieties of 
form as well as of size are numerous: in some the telescope 
may be completely turned round in altitude as well as, 
azimuth, and pointed to any object celestial or terrestrial ; 
in others the range of movement in altitude is restricted 
to about 25° above and 25° below the horizon, and a pair of 
sectors are substituted for the complete vertical circle; in| 
some the telescope and vertical circle are placed between, 
in others outside of, the pillars which support their common 
axis; in some the pedestal is a simple tribrach resting on 
three foot-screws, in others it takes the objectionable form 


Theodolite. 


SURVEYING. 


{ INSTRUMENTS. 


heights have to be determined with much accuracy the 
theodolite must be discarded for a levelling instrument, to 
be set up repeatedly with staves at short distances. When 
truly adjusted the theodolite measures the horizontal angle 
between any two objects, however much they may differ in 
altitude, as the pole star and any terrestrial object; but, as 
adjustments are not always made with accuracy nor perma- 
nently maintained, it is desirable always to take the ob- 
servations in pairs, with the face of the vertical cirele alter- 
nately to the right and left of the observer, for this elimi- 
nates collimation error from the horizontal angles and index 
error in the setting of the spirit-level from the vertical 
angles. 

When a horizontal angle is measured several times for 
greater accuracy, one of two methods of procedure is 
adopted. (1) The angle is measured once or oftener in the 
usual way, the horizontal circle remaining clamped and the 
telescope and alidade moving over it; then the position of 
the horizontal circle is shifted! as often as may be desired, 
and after each shifting the angle is again measured as 


'formerly; thus a separate numerical result is obtained for 
‘each operation. 


Or (2), the first object A having been 
observed and the telescope set on the second object B, the 
horizontal circle is unclamped and turned round until the 
telescope is brought back on A, when it is again clamped ; 
then the alidade is unclamped and the telescope again 
moved over the horizontal circle to be seton B. The opera- 
tion is repeated as often as may be desired. The vernier 


of a ball carrying the vertical axis and a socket holding the | readings are only taken for the first telescope pointing to 
ball between two parallel plates, which are antagonized and | A and the last to B; their difference -+ 360° for every com- 
set firm by two pairs of foot-screws, turning in sockets plete revolution of the circle, divided by the number of 
fixed to the lower plate, while their heads are pressed | repetitions, gives the angle. This method is objectionable 


against the upper plate, to fix it and bring the instrument | 
into level at the same time. There are numerous other | 
specialities of form which have been introduced to meet | 
specific requirements; but these cannot be noticed here. 
The transit theodolite is an alt-azimuth instrument with 
the graduated circles of equal diameter, usually 
6 to 8 inches. The telescope is mounted be- 
tween a pair of conical arms which taper out- 
wards and end in cylindrical pivots, constitut- 
ing what is called the transit axis of the instrument. The 
pivots rest on Y’s or in semicircular collars, on the heads of 
a pair of pillars, which are made of sufficient height to 
enable the telescope to revolve between them and be pointed 
to stars in the zenith. These pillars stand on a circular 
plats, which serves as the alidade of the horizontal circle 
and is usually constructed to revolve round a vertical axis / 
fixed in the centre of the plate of the horizontal circle ; | 
this axis passes downwards into a socket in the centre of a) 
tribrach, which forms the pedestal of the instrument and 
rests on three mill-headed foot-screws by which the instru- 
ment is levelled. The vertical circle is mounted centrically 
on one of the cones of the transit axis, near the pivot end; | 
its alidade, usually a rectangular plate carrying a pair of 


Transit 
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when a round of several angles has to be measured, but it 
enables the value of a single angle—more particularly a 
small one, as between objects in the same field of the 
telescope—to be determined accurately with much greater 
rapidity than the first method. 

An auxiliary telescope is sometimes fixed below the plate 
of the horizontal circle of a theodolite, to be pointed to a 
referring mark while the upper telescope is being moved 
about, and thus to serve as a check on the general stability 
of the instrument and on the permanence of the initial 
setting of the circle during the measurement of a round of 
angles. When a theodolite is set up on a lofty scaffolding 
which is liable to be swayed by the wind, or on a stand 
which cannot be readily isolated from the observer, hori- 
zoutal angles may be measured accurately by employing a 
second observer to keep the auxiliary telescope truly pointed 
to a referring mark while the observing telescope is being 
pointed. 

The subtense transit theodolite differs from the ordinary 
transit theodolite merely in having a pair of 
wire-carrying micrometers mounted in the ine 
telescope tube, in order that the small angle shedoliie. 
subtended by a distant object of known dimen- 


verniers, is fitted centrically over that axis, in contact with | sions, or by two objects sufficiently near each other to be 
the circle but nearer the shoulder of the pivot, and, while | seen in the same field of the telescope, may be measured 
the telescope and the circle revolve together, it is held sta-| with greater facility and precision than on the graduated 


tionary by an adjustable arm the end of which is pinched 
between a pair of antagonizing screws mounted on the 
nearest pillar, The alidade of the horizontal circle carries 
two or three equidistant verniers, because any error in 
centring an alidade over a circle is eliminated in the mean 
of the readings whenever two or more verniers, placed at 
equal distances apart round the circle, are read. A clamp, 
with a tangent screw for communicating slow motion, is at- 
tached to the nearest pillar, to act on the vertical circle and 
the telescope; another is attached to the plate of the hori- 
zontal circle, to act on the alidade of that circle and so also 
on the telescope for azimuthal motion; and a third to the 
pedestal, to act on the plate of the horizontal circle. The 
first two are employed in measuring the vertical. and azi- 
muthal angles, the third in setting the zero-diameter of the 
horizontal circle in any specific direction, with a view to. 
the repetition of the measurements of the azimuthal angles 

at different parts of the circle. For levelling the instru- 

ment, two levels are fixed at right angles to each other on 

the plate of the alidade of the horizontal circle; a third is 

attached to the telescope, or, preferably, to the alidade of 

the vertical circle; a fourth is mounted on the transit axis 

when levelling for astronomical observations. A magnetic. 
compass or needle is added, and also a plummet for centring 
the instrument over the station mark. 

Theodolites are designed to measure horizontal angles 
with greater accuracy than vertical, because it is on the) 
former that the most important work of a survey depends, | 
and they are measurable with greatest accuracy ; measures 
of vertical angles are liable to be much impaired by varia- 


tions in the refractive condition of the lower strata of the | 
atmosphere, more particularly on long lines, so that when | 


circles in the usual way. The micrometers are held in a 
rectangular box, one on the right hand, the other on the 
left, with the wires brought as closely as possible into the 
plane of the fixed wires in the ordinary diaphragm; the 
box can be turned on the telescope tube through an angle 
of rather more than 90°, to enable the micrometer wires 
to be set parallel to either the horizontal or the vertical 
wire of the diaphragm, or to be placed at any desired angle 
of inclination. The subtense object usually employed in 
survey work is a pole of known length; if held perpen- 
dicularly to the line of sight of the telescope, its direct dis- 
tance may be determined from the angle measured by the 
micrometers with a sufficiently small percentage of error 


/to make this method preferable to chaining over rough 


ground. The instrument has been advantageously em- 
ployed in carrying traverses of considerable length over 
ground which was impracticable for direct linear measure- 
ments. The micrometers are also serviceable in astro- 
nomical observations for time and longitude, for they give 
additional wires on which to observe the of a star, 
at distances from the fixed wire which may be varied with 
the speed of the star; and for determining the longitude 
they permit numerous measures of the distance between 


the edge of the moon and a star to be taken, immediately 


before and after occultation. 

Eckhold’s omnimeter is a theodolite furnished w 
microscope of considerable magnitude facing a ' 
linear scale ; the tube of the microscope is rigidly 


1 This is often done arbitrarily, but systematic shifts 
bring equidistant graduations of the circle under the 
during all the telescope pointings to any one object ar 
preferable (see sect. I., ¢ 9, p. 734 above). Ca 
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to the telescope tube, either at right angles or parallel to 
Eckhola’s it, so that the two always move together, The 
Seating. scale is fixed either parallel or perpendicular 
ter. to the alidade plate of the horizontal circle; 
thus, when the telescope is moved through 
vertical arcs within the range of the scale, the tangents of 
the arcs are measured by the microscope on the scale. The 
latest and best form of the instrument is shown in Fig. 8, 
which represents a transit theodolite converted into an om- 
nimeter by the application of a microscope AB to the tele- 
scope at right angles to it, and of a scale @ to the plate of 
the alidade of the horizonta! circle in a plane parallel to 
that of the vertical circle. The microscope is furnished 
with a diagonal eye-piece, through which the observer | 
looks down on the scale. The scale is divided into 100 
equal parts, and is movable in its bed-plate through the 


length of one of these divisions by one rotation of a mi-| 


Fic. 8. 


crometer screw, with a large head, D, the circumference of 
which is divided into 100 equal parts, each divisible into | 
fifths by a vernier. The microscope has a fixed wire in a 
diaphragm at its eye end, A, and when the telescope is set 
on an object and the wire is seen between a pair of divisions 
on the scale, the scale is moved by the micrometer screw | 
until the nearest division is brought under the wire; the 
scale reading corresponding to the horizontal position of 
the telescope being known, the difference between it and 
the reading when the telescope is pointing above or below 
the horizontal plane is the tangent of the are of elevation 
or depression, to radius = the perpendicular from the axis 
of rotation of the telescope to the scale. Thus both the 
distance and the height of any point over which a staff of 
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| could not be conveniently employed. 


known length has been set up vertically may be readily 
determined with fair accuracy. Let O (Fig. 9) be the posi- 
tion of the transit axis of the telescope, OA the direction | 
of the telescope when horizontal, and Oa the corresponding | 


= 
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direction of the microscope at right angles to the scale amn: 
let M be a distant point over which the staff’ MN has been 
set up vertically, and let m and n be the graduations under 
the microscope when the telescope is pointing to the bottom 
and top of the staff; then, since MN and Oa are known, the 
horizontal distance OA and the height AM are determined 
from the proportions 

OA: Oa 


AMis Cos i :: MN: mn, 


It is essential that the focusing tube of the microscope 
should always move parallel to the visual axis when dif- 
ferent divisions of the scale are being brought into focus, 
otherwise errors materially exceeding the quantities appre- 
ciable by the micrometer may be caused. The linear results 
thus obtained are satisfactory when the subtense staff is set 
up at a moderate distance; the instrument has often been 
used with advantage in localities where measuring chains 
As an angular instru- 
ment it is identical with the ordinary transit theodolite, as 
will be seen from the figure, which may be referred to as 
illustrating the description of that instrument; the foot- 
screws are represented as resting on a plate such as is usually 
fixed on the head of a folding tripod stand, their lower ex- 
tremities, as well as the grooves in which they are placed 
on the plate, being concealed from view by a capping upper 
plate, which is clamped over their shoulders to prevent the 
instrument from falling off the stand. 

In any theodolite with a telescope of the ordinary form 
the height of the pillars must necessarily be 


somewhat greater than half the length of the <b ee 
telescope if stars in the zenith are to be ob- cher eoee 
served or if the telescope is to be completely lites. 


rotated on its transit axis; the higher the pil- 


| lars the higher the centre of gravity, the less perfect the 


stability of the instrument when set up for observation, and 
the greater its weight and cumbersomeness for transport. 
In Germany and Russia theodolites and transit instruments 


| are sometimes employed in which the eye end of the tele- 
| scope tube is remoyed—a counterpoise to the object end being 


substituted in its place; and a prism is inserted at the in- 
tersection of the visual axis with the transit axis, so that 
the rays of light from the object-glass may be reflected 
through one of the tubes of the transit axis to an eye-piece 
in the pivot of this tube. In this case the pillars need only 
be high enough for the counterpoise to pass freely over the 
plate of the horizontal circle; but the observer has always 
to place himself at right angles to the direction of the object 
he is observing. 

The levelling instrument consists of a telescope which 
carries a long spirit-level parallel to itself and 


is mounted on a horizontal plate, which is fixed ws 
rigidly either on the head of a vertical axis aaected 


revolving within a socket in the centre of the 

pedestal or on that of a hollow cone revolving round a ver- 
tical axis which projects upwards from the pedestal. There 
are various forms of the instrument; in the Y-level the 
telescope rests on a pair of Y’s, in which it can be both 
rotated and turned end for end; in the dumpy level the 
telescope is rigidly attached to its supports, and its tube is 
made shorter and of greater diameter, to carry an object- 
glass of shorter focal length and larger aperture. A mag- 
netic compass is attached to the instrument to enable the 
bearings of the levelling staves to be taken whenever 
desired. Levelling staves are of a variety of patterns and 
are graduated in various ways, best on both faces and dis- 
similarly, for a check on accidental errors of reading, as in- 
dicated in sect. ILI. 

Reflecting levels are portable instruments which may be 
held by the hand for rough and rapid survey « 
work. They are of two forms: in one an im- 
age of the eye of the observer, in the other an 
image of the bubble of a spirit-level, is seen by 
reflection on a level with the observed object. The first 
consists of a square of common looking-glass, which is set 
in a frame suspended from a ring on the line of prolonga- 
tion of one of the diagonals in such a manner as to swing 
freely but not turn round on its axis of suspension; the 
frame is weighted by a metal plate behind, to which it is so 
adjusted that, when suspended, the plane of the surface of 
the mirror will be vertical. A small portion of the glass at 
one end of the horizontal diagonal is either cut away or 
unsilyered. When the image of the observer's eye is seen 
on the diagonal, all objects bisected by the diagonal, whether 
viewed throagh the opening in the mirror or by reflection, 
are on the level of the eye. The second consists of a tube 
open at the object end and closed at the eye end by a disk 
which is perforated with a sight hole; a mirror filling up 
half the section is fixed in the tube, facing the eye end at 
an angle of 45° with the axis; and an all-round transparent 
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spirit-level is mounted over an opening above the mirror, 
and its bubble is seen by reflection in the axis 
of the tube. Abney’s level is of the latter con- 
struction, but with the spirit-level attached to 
the alidade of a graduated are fixed to one side 
of the (rectangular) tube; thus vertical angles as well as 
levels may be determined with it. 

The optical square is a reflecting instrument indicating a 


Abney’s 
level. 


right angle, and is of great use in laying off | 


perpendiculars for the measurement of offsets 
from a line of survey. It consists of two glass 
plates, one wholly the other partially silvered, 


Optical 
square. 


which are fixed permanently in a shallow circular box at | 


an angle of 45°, so that any two objects seen together 
through a sight hole in the box—one directly through the 
transparent portion, the other by reflection in the mirror of 
the partially silvered glass plate—subtend an angle of 90° 

at the point where the observer is standing. 
Plotting and Plot-measuring Instruments—These comprise 
linear scales, common compasses, and angular 


tpi protractors for laying off distances and angles 
ments. measured on the ground, proportional com- 


passes and pantagraphs for reproducing a 
finished plot on some otiier scale, and opisometers and plan- 
imeters for measuring plotted lines and areas. 

Scales are divided, either decimally or fractionally, into 
equal parts, each of which is a portion of a fixed 
unit of length, as a foot or an inch; some are 
subdivided more or less minutely throughout 


Seales. 


their entire length between a pair of parallel lines; others | 


‘are subdivided at their extremities only. Diagonal scales 
are formed by eleven equidistant parallel lines, the outer 
ones of which are divided primarily and subdivided into 
tenths at their extremities. The primary divisions are 
joined by cross lines perpendicular to the eleven parallel 
lines; the end subdivisions are joined diagonally, the first 
on the lower line with the second on the upper, and so on, 
each diagonal cutting every horizontal line ina point a 
tenth of a subdivision beyond the cutting point on the 
parallel line below, as measured from any one of the per- 
pendicular lines; and each of these tenths is further divis- 
ible into tenths by measuring from the perpendicular at in- 
tervals of tenths between the parallel lines; thus great 

precision of measurement is obtained. 
The Marquois scale and triangle consists of a scale divided 
throughout into equal parts more or less min- 


— utely and a right-angled triangle of which the 
triangle. hypothenuse is three times the shortest side. 


An arrow is drawn perpendicular to the hypoth- 
enuse to serve as a pointer to the divisions of the scale. 
The third side has a bevelled edge for ruling. When the 
triangle is placed with its hypothenuse against the scale 
and is moved along it, all lines drawn along the bevelled 
edge are parallel to each other, their distances apart being 
eee te of the distances travelled by the arrow along the 
scale. 

Compasses usually take the form of a pair of legs movable 
about a joint, so that their extremities, which 
are of steel, finely pointed, may be set at any 
required distance apart; the legs may be knee-jointed, and 
one is usually adapted to hold either a pencil, a ruling pen, 
or asteel pointer, as may be desired. A beam compass is 
employed when long lengths are laid off; it consists of a 
light tubular metal bar, or a rectangular deal rod, fitted 
with a pair of boxes, which slide along it and carry either 
pen, pencil, or pointer, and may be set and clamped at any 
desired distance apart. 

Proportional compasses consist of two parts so exactly 
similar that when held in contact throughout 


Compasses. 


Propor- the . i . 
F a y appear as one; each is pointed at both 
joe ea ends, flat and grooved through one-half its 


length, and tapering to a point in the other 
half. The two are coupled together by a pair of similar 
sliders, one for each groove, turning on a common axle 
which carries a disk at one end and aclamping screw at the 
other; by shifting the position of the slidersin the grooves 
the distances between the points at the opposite ends can 
be brought into any desired proportion. The settings for 
different proportions are effected by bringing a line on the 
slider opposite the lines of a fractional scale engraved on 
one side of the groove. 
Protractors ae of two forms gr (or semicircular) 
and rectangular: the cireumferences of the 
ROREREROR ie erate are divided into 360° or 180°; the 
latter are divided on three sides of their periphery by 
lines drawn from the centre of the fourth side to the de- 
gree points on the circumference of a semicircle of which 
that side is the diameter. The protractor being set with 
its centre on a given point and its zero line on a given 
line passing through the point, any angle with this line at 
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the point can be readily laid off. Protractors for plotting 
traverses are commonly annular, that they may be centred 
over the station of origin with the zero diameter on the 
initial meridian; their bearings at any other station may 
be laid off without moving the protractor by drawing lines 
parallel to the same bearings at the origin. Rectangular pro- 
tractors sometimes have parallel lines engraved on their 
faces at equal distances, for setting over paper ruled with 
parallel lines at unequal distances, and their backs engraved 
| with scales of rhumbs, sines, secants, and tangents and com- 
mon scales of equal parts. 

The station pointer enables the position of any station at 
which angles between three fixed points have 
been measured to be plotted on paper. It con- 
sists of three arms; the centre arm carries a 
graduated circle fixed over an axis atone end; the other 
two are movable round this axis, and each carries a yernier 
for reading the cirele. Each arm hasa straight edge bevelled 
as a ruler, and the lines on the prolongations of these edges 
meet in the centre of the axis, where there is a small open- 
ing through which a point may be pricked on the paper. 
The arms having been set to the observed angles, the in- 
strument is moved about until each edge is over one of the 
fixed points on the paper, when its centre will be exactly 
over the position of the station if none of the angles are very 
acute. The instrument is much used in nautical survey- 
ing, for laying down the position of a vessel at 
sea by angles measured to fixed objects on shore. 

The triangular ¢ompass is serviceable in re- 
producing plans to full scale; it is formed by 
jointing a third leg to the centre pin of the joint of an or- 
dinary pair of compasses, so as to be movable in any direction. 
P The pantagraph is employed in ry A pe amap ona 

ifferent—generally a smaller—scale. It con- 
sists of two long arms, AB and AC, jointed Pantagraph. 
together at A, and twoshort arms, FD and F2£, jointed 
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together at Fand with the long arms at Dand £; FD is 
made exactly equal to AF and FE to AD, so that ADFE is 
a true parallelogram whatever the angle at A. The instru- 
ment is supported parallel to the paper on ivory castors, on 
which it moves freely. A tube is usually fixed vertically at ¢, 
near the extremity of the long arm AC, and similar tubes 
are mounted on plates which slide along the short arms BD 
and FD; they are intended to hold either the axle pin on a 
weighted fulcrum round which the instrument turns, or a 
steel pointer, or a pencil, interchangeably. When the centres 
of the tubes are exactly in a straight line, as on the dotted 
line bfe, the small triangle bfD will always be similar to the 
large triangle beA; and then, if the fulcrum is placed un- 
der b, the pencil at f, and the pointer at c, when the instru- 
ment is moved round the fulcrum asa pivot, the pencil and 
the pointer will move parallel to each other through dis- 
tances which will be respectively in the proportion of bf to 
bc; thus the pencil at f draws a reduced copy of the map 
under the pointer atc; if the pencil and the pointer were 
interchanged an enlarged copy would be drawn; if the ful- 
crum and pencil were interchanged, and the sliders set for 
f to bisect be, the map would be copied exactly. Lines are 
engraved on the arms BD and FD, to indicate the positions 
to which the sliders must be set for the ratios },4,.... 
which are commonly required, 

The square pantagraph of Adrian Gavard consists of two 
graduated arms which are pivoted on a plain 


bar and connected by a graduated bar sliding Gavard’s 
between them throughout their entire length, to pend 


be set at any required distance from the plain 
bar; a sliding plate carrying a vertical tube, to hold either 
the axle of the fulcrum, the pencil, or the pointer, is mounted 
on one of the arms and on a prolongation of the plain bar 
beyond the other arm, and also on the graduated connect- 
ing bar; and an additional arm is provided by means of 
which reductions below or enlargements above the es 
given on the instrument ean be readily effected. 
The eidograph is designed to supersede the pat i 

which is somewhat unsteady, having several Kidograph. 
supports and joints. It is composed of three ~~ : 

graduated bars, one of which is held over a fuleram and 


eee? 
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carries the others, which are lighter, one at each extremity. 


The three bars are movable from end to end in box-sockets, | 


each having an index anda vernier in contact with the 
graduated scale. The box-socket of the principal bar turns 


round the vertical axle of the fulcrum; thateof each side | 


bar is attached to a vertical axle, which also carries a 
grooved wheel of large diameter and turns in a collar at 
either end of the principal bar. The two wheels are of exactly 
the same diameter and are connected bya steel band fitting 
tightly into the grooves, so that they always turn together 
through identical ares ; thus the side bars over which they 
are respectively mounted, when once set parallel, turn with 
them and always remain parallel. A pointer is held at the 
end of one of the side bars and a pencil at the diagonally 
opposite end of the other. The bars may be readily set by 
their graduated scales to positions in which the distances 
of the pencil and the pointer from the fulcrum will always 
be in the ratio of the given and the required map scales. 
The opisometer is intended to measure the lengths of 
roads, rivers, and other linesonamap. Itcon- 


Opisometer. —. . : : - 
P sists simply ofa milled wheel mounted ina 


forked handle on a steel screw with a very fine thread. The | 


wheel, being turned up to one end of the screw, is put down 
on the map with the handle held vertically over the point at 
which the measurement is to commence, and is run over 
the road or line until the point is reached at which the 
measurement is to stop; it is then lifted off the paper, 
placed on the scale of the map, and run backwards to the 
initial end of the screw, over a length of the scale which 
corresponds to the length run over on the map. 
The polar planimeter was invented by Professor Amsler 
of Schaffhausen for the measurement of areas 
Polar plani- on maps and plans. It consists essentially of 
meter. two arms jointed together and a roller, carried 
at right angles to one of the arms and moving 
in touch with the paper, which by its revolutions records 
the area of a figure whose perimeter is traced bya point on 
that arm, while the instrument is turned bodily on a point 
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on the other arm as a fixed centre. There are two forms. 
of the instrument: in one the position of the roller is fixed 

and the arms are jointed onacommon pinion; in the other | 
the rollerand a pinion, to which the holding arm is attached, 

are both carried by a slider, which is movable along the | 
tracing arm and can be set at any required distance from | 
the tracing point. The first form gives areas in a single | 
7 } 
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_ unit of measure only, the second in various units. The an- 
nexed figure represents the first form, showing the joint A, 
the tracing point P, the fixed point 0, and the roller with 
its uated dial and vernier, for indicating the lengths 
of line rolled over while the tracer moves round the peri- 
meter of the area under measurement. | 
7 
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| through an angle 4. 


_is the perpendicular from O on P34. 
| joint and clamp the arm, and move the pointer from Ps to 
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| The following explanation of the theory of the instru- 
ment is due to Professor Greenhill. Let OA, AP be the 
| two arms jointed at A, with the fixed point at O and the 
| tracer at P,and suppose the wheel to be fixed at Ron the 
prolongation of the arm PA. Let OA =a, AP= b, AR=c, 
and the radius of the roller=r; and let the direction of 
a positive rotation of the roller, as marked by the gradua- 
tions, be that of rotation ona right-handed screw on the 
axle of R which would give motion in the direction AR. 
Drop the perpendicular OJ from O on AR, and first suppose 
| the joint 4A to be clamped. Then, if J is in AR produced, 
|a rotation of the instrument about O with angular velocity 
| will give to R the component velocities Of.w in the di- 

rection JR and JR.w in the direction perpendicular to JR, 

and will therefore compel the roller to turn with the angular 

>» 


velocity erat yi but if Tis on the other side of R, the angular 
velocity of the roller will be — Lins w. Therefore, keeping 
| A clamped, the roller will turn through an angle ss 6 or 
_ x 4, according as J is or is not on the same side of R 


,as A, when the instrument is rotated through an angle 6 
/ about O; but, when J coincides with R, the roller will not 


| turn, and then P describes a circle, called the “zero cir- 


cle,” represented by the middle dotted circular line, of 
radius 


V (OR? + RP?) =7y { @—e? + (b+e)? |} = 7/ (a? + b? + Qbe). 
Next unclamp the joint A and clamp the arm OA ; then the 
roller will turn through an angle — <4, while AP turns 


Now suppose P to travel round the 
finite circuit PP1P2Ps by a combination of the preceding 
motions in the following order. (1) Clamp the joint, and 
move P to Pi and A to 4) on ares of circles of centre 0; 


then the roller will turn through an angle BE 6, 8 being = 


AOA\= POP}. (2) Unclamp the joint and clamp the arm, 


|and move the pointer from P; to P2 on the are of a circle 
of centre A1; then the roller will turn through an angle = 


) <4, ¢@ being = P1AiP2. (3) Unclamp the arm and clamp the 
joint, and move the pointer from P» backwards to P3 and 


A; to A, on ares of circles of centre O, through an angle 06; 
then the roller will turn through an angle — Bh 6, if Oh 
(4) Unclamp the 


P on the are of a circle of centre A, and consequently 
through an angle ¢; the roller will turn through an angle 


“4, which cancels the angle due to motion (2). Thus in 
completing the finite circuit PP1P2P3 the roller will have 
turned through an angle (RI—RIi)° = (AI— Al) °* 
But the area PP1P2P3 = area PP1QiQ, 


= sector OPP; — sector 0QQi1= 3(OP* — OP3?)6, 

=}40A?+ AP?+24T. AP—(04? +A4P? 
+2AIn. AP) }6, 

= (AI— Alh) be, 

= br times the angle turned through by the 
roller. 


The area PP; P2Ps is therefore b times the travel of the cir- 
ecumference of the roller. ! : 

Any irregular area, supposed to be built up of infinitesi- 
mal elements found in the same manner as PP P2Ps, will 
be accurately measured by the roller when the point P com- 
pletes a circuit of the perimeter, the arm AP being free to 
turn on the joint at 4 and the arm OA on a fixed point 
0. If, however, O is inside the area, the area of the zero 
circle must be added to the area deduced from the readings 
of the roller. When the roller is fixed permanently, this 
area is constant, and is usually engraved on the arm in units 
of the adopted length 6; when the roller is held on a slider 
which also carries the pinion of the arm OA, the length b 
may be so adjusted that the areas described will be ex- 
pressed in any desired unit of measure. 


Literature and Authorities consulted.—Accounts of the Operations of 
the Great Trigonometrical Survey of India; Manual of Survey for In- 
dia; Col. A. R. Clarke, Geodesy ; Methods and Processes of the Ord- 

pplication of Photography 
to Maps and Plans ; and Professional Papers of the Royal averse 
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SUSA, the Biblical SausHan, capital of Susiana or 
Elam and from the time of Darius I. the chief’ resi- 
dence of the Achzemenian kings, was a very ancient 
city, which had been the centre of the old monarchy 
of Elam and undergone many vicissitudes before it fell 
into the hands of the Persians (see ELAM). ‘The site 
of the town, which has been fixed by the explorations 
of Loftus and Churchill, lies in the plain, but within 
sight of the mountains between the courses of the 
Kerkha (Choaspes) and the Dizful, one of the affluents 
of the Pasitigris. The Shdptir, a small tributary of 
the Dizful, washes the eastern base of the ruin-mounds 
of Sis or Shtish. Thus the whole district was fruit- 
ful and well watered, fit to support a great city ; the 
surrounding rivers with their canals gave protection and 
a waterway to the Persian Gulf; while the position of 
the town between the Semitic and Iranian lands of the 
empire was convenient for administrative purposes. It 
is not therefore surprising that Susa became a vast and 
populous capital; Greek writers assign to it a circuit 
of 15 or 20 miles,—a statement which is fairly well 
borne out by the remains. These include three main 
mounds, of which one is identified with the strong 
citadel’ and a second shows the relies of the great pal- 
ace built by Darius I. and completed by Artaxerxes 
Mnemon.  Susa was still a place of importance under 
the Sasanians, and after having been razed to the 
ground in consequence of a revolt seems to,have been 
rebuilt by Shaptr II. under the name of Hranshahr- 
Shapur (Néldeke, Gesch. d. Perser aus Tabari, p. 58). 
The fortifications were destroyed at the time of the 


Moslem conquest .(Mokaddasi, p. 307); but the site, 


which is now deserted, was inhabited in the Middle 
Ages, and a seat of sugar-manufacture. 


In Daniel viii. 2 the river of Shushan is called Ulai, a name 


which is identical with Avrai of the Bundehesh and Eulus | 


of classical writers. What is told of the Euleus makes it 
impossible to identify it with the inconsiderable Shaptr; 


but authorities differ as to whether it is another name for | 
the Choaspes or rather denotes the Dizful or the Pasitigris. : 
Susa in the days of its greatness must have stretched nearly | 1886 
Daniel on the banks of the Shaptr, and Arabie geographers | 
relate that this tomb was a frequented shrine before the. 


from river to river. There is a sanctuary of the tomb of 


Moslem conquest and that the Arabs turned the stream over 
the grave, 


SUSA, a city of Italy, in the province of Turin, 334 
miles west of Turin by the railway which passes by 
the Mont Cenis tunnel into France, is situated on the 
Dora Riparia (tributary of the Po) at 1625 feet above 
the sea, and is so protected from the northern winds by 
the Rocciamelone that it enjoys a milder winter 


climate than Turin itself. The city walls, 20 to 30. 


feet broad at the base, were about 50 feet in height, 
but in 1789 their ruinous condition caused them to be 
reduced by about half their elevation. Numerous re- 
mains of Roman buildings and works of art still show 
the importance of the ancient town; and the triumphal 
arch erected by Cottius in honor of Augustus still 
stands on the old Roman road between Italy and Gaul, 
—a noble structure, 45 feet high, 39 broad, and 23 
deep. The inscription, now illegible, mentioned four- 
teen “‘civitates’’ subject. to Cottius. Among the 
modern buildings of Susa the first place belongs to the 
church of San Giusto, founded in 1029 by Olderico 
Manfredi II. and the countess Berta, and in 1772 
raised to be the cathedral. The population of the 
Ao re 3254 in 1871 and 3305 in 1881 (commune, 
18). 


Segusio (also Secusio, Siosium, Seutium, Seucia, etc.) was 
ata very early period the chief town of this Alpine region, 
and the Cottian Alps themselves preserve the name of the 
Segusian chief Cottius, who with the title of prefectus be- 


came a tributary and ally of Rome in the reign of An- | 


gustus, and left his state strong enough to maintain its 


1 The Greeks called the citadel the Meuvdmov (Strabo, xy. 3, 2), 
and supposed it to have been founded by the Ethiopian Memnon. 
It was strong enough to withstand Molon in his war with Anti. 
ochus the Great (Polyb., y. 48). 


| 701, of which 532 were Italian. 


SUSA—SUSSEX. 


independence till the reign of Nero. As a Roman munici- 
pium and military post Segusio continued to flourish. After 
the time of Charlemagne a marquisate of Susa was estab- 
lished ; and the town became in the 11th century the eapi- 
tal of the famous countess Adelaide, who was mistress of 
the whole of Piedmont. On his retreat from Legnano, 
Barbarossa set fire to Susa; but the town became more than 
ever important when Emanuel Philibert fortified it at 
great expense in the 16th century. 


SUSA (Siisa), a city of Tunis, on the coast of the 
gulf of Hamdma, 33 miles south of Hamdma. It oc- 
cupies the side of a hill sloping seawards, and is still, 
as far‘as the town proper is concerned, surrounded 
with heavy whitewashed Oriental-looking walls. The 
Kasr al-Ribdt, a square building flanked by seven 
bastions, was probably either a Roman or Byzantine 
fortress, and a Byzantine chapel is now transformed 
into the Kahwat al-Kubba or Café of the Dome. 
Since the French annexation the citadel, built on the 
highest point within the town, has been entirely re- 
stored and serves as the headquarters of the general 
commanding a division ; and a camp of tile-roofed brick 
buildings has been erected in the neighborhood. 
The space within the walls is proving too limited for 
the growth of the population, and houses already ex- 
tend along the shore to north and south for about a 
mile. Susa is the ancient seaport of Kairwan (45 miles 
inland), with which it is connected by a horse-tramway, 
and it has a rapidly increasing commerce. In 1864 
the port was visited by about 195 vessels, in 1885 by 
The exports in 1885 
were valued at £1,371,510 [$6,665,538.60] (oil, to Genoa 
and Leghorn, £232,530 [$1,130,095.80]; grain, largely 
to Sicily, £397,760 [$1,933,113.60] ; sansa or olive re- 


fuse, to France, £13,715 [$66,654.90] ; esparto, acom- 


paratively recent article for this port, £17,935 [$87,164.- 
10), and the imports (including building-stone from 
Sicily and Malta, brick, lime, marble, and timber) 
amounted to £660,135 [$3,208,256.10]. The popula- 
tion, which numbered 8000 in 1872 (2000 Jews, 1000 
Christians), had increased to upwards of 10,000 in 


usa is the ancient HADRUMETUM (q.v.). In 1537 it was 
besieged by the marquis of Terra Nova, in the service of 
Charles V., and in 1539 was captured for the emperor by 
Andrea Doria. But as soon as the imperial forces were 
withdrawn it became again the seat of Turkish piracy. 
The town was attacked by the French and the Knights of 


| St. John in 1770, and by the Venetians in 1764. 


SUSANNA (“‘Lily’’), the heroine of one of the 
apocryphal additions to the Greek text of the book of 
Daniel, the others being the Song of the Three Children 
and the story of Bel and the Dragon. In the English 
version the story of the virtuous Susanna—the false 
accusation brought against her by the elders and her 
deliverance by the judgment of Danilo put asa 
separate book. Jerome, in his Preface to Daniel, 


points out that it had been observed both by Jews and 
Christians that this story was certainly written by a 


Greek, and not translated from Hebrew, since Daniel 
makes a series of Greek puns on the names of trees. 
SUSSEX, a maritime county in the south of Eng- 
land, lying between 50° 43” and 51° 97 N. Plate XI 
lat. and 0° 497 E. and 0° 58” W. ry It. ; 
is 76 miles from Lady Holt Park to Kent Ditch, and 
28 miles from Tunbridge Wells to Beachy Head, and 
adjoins Kent on the N.E., Surrey on the N., Hamp- 
shire on the W., and the English Channel on the 8. 
Its total area is 933,269 acres or 1458 square miles, 
The range of chalk hills known as the South Downs 
divides the county into two distriets—that Hills. 
of the coast and that of the Wealden— . 
which are of unequal extent and possess very different. 
characteristics. ts the western part of the ‘the 
South Downs are about 10 miles distant from th sea ; 
they continue eastwards for about 45 miles, r 
minate in the bold headland of Beachy Head. r 
average height is about 500 feet, though some of the 
summits reach 700 (Ditchling Beacon, 813 feet ; Chane- 


eS gee ene oe a eS ieee ee aa 2 Oe 


Pe, 


= 20’ 
ine 


) I} cone | 


YS seoccatte 
tz 
it 3 “at ff 
\ 3 if 
) ye fr 


Bz Ce al stoke ¢, 
Aldersho 


ry / 


er ae 
+f 


\Gods tone_ : 
7 


* Harridshan \ 


Drak a . \ 


%, UNBRIDGE 
eM 


: Raeny re 
Eilenbri Tie. 


& \ Gran ley 


ees 


/ Jancton 


een G/B 
‘ Pautloch: Wood P= 
) PenshaurstC4 hr pi 


3 \ 
‘ 


a r 4\ 
\ | ff =f (By Meee ie eS , 
TUNBRIDGE| f ~~ J € J) ) Y 
ee Fon { yi f si iN caged al 


fy 
{ /Goudhuurst 
oe 


SS 
—_ Benenden. ,_/Lenter den 


~— ff 
“SR Shi 
ee 
ees AV 


il 


Fol’ inden ( 
ake 


4 Hen [he Wi Billy ZL * Le AME es: 4 thes Aah I | Woy ole } ees a 4 LarpRdord 
Nae? NAG; % Wisbbre hducsy f es; LANNR ; hey ee Reet col PoGieticbey | "a> Jaaa=|S : A. o¢ Ze * 

Lah CrCl eZ | aj WS MIEN ] aval Warning F Ras Nf oS mi) need {Wi —~n\ Hike \ ——— te T'sle of /Oxney | 

: \ | ey Sei SO Ml| I Se := ; / i y | —Crabe nae =\ he a \ : = — || 


Newendois 


Le ir 
oS Pe C 


; ohy ; PB Goce tock 2 
\ pre gham Harbour 
YSYF 


Parliamentary Divisions 
L North-Western or Horsham | 4 Mid.or Lewes 
; 2 SouthWestem or Chichester |5 Southern or Eastbourne 
3 3 ¥orthern or East Grinstead \6 Eastern or Rye 
Scale of’ Miles 


Ce ee 


| 


ae iF) 


ENCYCLOPADIA BRITANNICA, NINTH EDITION. 


ww : 


al iene aie. ote ie Seed 


SUSSEX, 7 


tonbury Ring, 783; Firle Beacon, 700; and the Devil’s 
Dyke, 697). The Forest Ridge extends through the 
northern part of the county from Petworth to Crow- 
borough, reaching the coast in Fairlight Down. The 
eno summits are Crowborough Beacon (796 feet), 
srightling Hill (647), and Fairlight Down (528). 
county has suffered greatly from incursions of the sea. 
The site of the ancient cathedral of Selsey is now a 
mile out at sea. Between 1292 and 1340 upwards of 
5500 acres were submerged. In the early part of the 
14th century Pagham harbor was formed by a sudden 
irruption of the sea, devastating 2700 acres. Recently 
all this land has been reclaimed and again brought under 
cultivation. There is considerable reason for beliey- 
ing that the whole coast-line of the county has been 
slightly raised in the last 800 years (possibly by earth- 
quake shock), as the large estuaries at the river mouths 
no longer exist, and the archipelago round Pevensey 
(eye signifies ‘‘island’’) has only a slight elevation 
above the neighboring marsh laine 

The rivers are small and unimportant. The prin- 
cipal are the Rother, the Cuckmere, the 
Ouse, the Adur, the Arun, and the La- 
vant. The Rother rises in the Forest Ridge, in the 
parish of Rotherfield, and enters the sea near Rye, its 
course having been diverted by a great storm on 12th 
October, 1250, before which date its exit was 12 miles 
to the east, beyond Dungeness. The Cuckmere also 
rises in the Forest Ridge, near Heathfield, and empties 
itself into the sea a little to the east of Seaford. The 
Ouse rises in St. Leonards Forest, to the northwest 
of Lindfield, and, passing through Isfield and Lewes, 
enters the sea at Newhaven, now the principal port in 
the county. The former outlet was at Seaford, but in 
the reign of Elizabeth the sea broke through the beach 
bank at some warehouses just below Bishopstone and 
formed what is now called the old harbor, which was 
in use until the Newhaven one was made a safer exit. 
The Adur has three sources, all in the neighborhood 
of St. Leonards Forest, and flows southwards, entering 
the sea at Southwick. The mouth of the river formerly 
shifted from year to year, ranging both east and west 
over a distance of 2 miles. The Arun rises in St. 
Leonards Forest, in the parish: of Slinfold, flows 
through Amberley and Arundel, and enters the sea at 
Littlehampton. The Lavant has its source in Charlton 
Forest and encircles Chichester on all sides except the 
north, entering the sea through creeks in the extreme 
southwest corner of the county. 

The portion of the county to the north of the South 
Downs is called the Weald; it formerly 
formed part of the forest of Andredsweald; 
(‘‘the wood or forest without habitations’’), which 
was 120 miles in length and about 30 in breadth, The 
total area of forests in 1885 was 113,043 acres, being 
the greatest of any county in England. About 1660 
the total was estimated at over 200,000 acres. The 
chief remains of the ancient forests are Tilgate, Ash- 
down, and St. Leonards, but the names in many parts 
indicate their former wooded character, as Hurstpier- 

oint (hurst meaning “‘ wood’’), Midhurst, Fernhurst, 
Billingshurst, Ashurst, and several others. The forests 
were interspersed with lagoons, and the rainfall being 
very great caused marshes and the large river estuaries; 
the rainfall, however, abated in consequence of the ecut- 
ting down of the Wealden forests for fuel in the ex- 
tensive ironworks that formerly existed in that district. 
The wood was exported in the reign of Edward VI. 
The greater portion of the county is oceupied by the 
, chalk formation, of which the South Downs 
Geology. are almost entirely composed. Firestone is 
found in the west, and Steyning is built upon it. At 
the base of the Downs the Greensand crops up, but is 
of small extent. The Wealden formations occupy 
nearly all the inland district of the county, and in 
these was found the ironstone from which iron was 
extracted. Sussex was at one time the centre of the 


Rivers. 


Forests. 


The | 


English iron manufacture ; before 1653 there were 42. 


ed 


61 


iron-forges or mills (reduced to 18 before 1667) and 27 


| furnaces (reduced to 11 before 1664), which i 


50,000 men! and furnished the main supply of ordnance 
for the national defence. The last forge at Ashburn- 
ham was not extinguished until 1809. Between 1872 
and 1876 boring was carried on at Netherfield, near 
Battle, with the object of discovering what beds were 
below the Wealden, and if possible of reaching the 
Palaeozoic rocks, which at Kentish Town, Harwich, 
Ostend, and Calais had been found at a depth of about 
1000 feet below the sea-level. Some slight hope was 
entertained of the occurrence of Coal-measures, as in 
the Boulonnais the Carboniferous limestone, where 
last seen, dips south. The boring was continued to a 
depth otf 1905 feet, the Oxford Clay being reached. 
The chief result was the discovery of the unusual 
thickness of the Kimmeridge Clay, which began at 
275 feet from the surface and continued to a depth of 
about 1469 feet. The most practical result was the 
finding of thick beds of gypsum (at about 160 feet), 
which were before unknown in the Weald and are now 
worked at Netherfield. From Beachy Head to Selsey 
Bill there lies, south of the Downs, a low and level 
tract belonging to the Tertiary period, of which there 
is no such record at any other place in England. The 
towns of Hove, Worthing, Littlehampton, Bognor, 
ete., are built on gravel, sand, and loam of the Post- 
Pliocene or Pleistocene series, and these superficial 
beds overlie the Eocene series in patches and contain 
a large fossil fauna. Remains of the mammoth occur 
in the mud deposit (or Zutraria clay) of this district, 
and the Chichester museum contains the greater por- 
tion of a fine skeleton of the Hlephas antiquus obtained 
off Selsey Bill. Of the British Quaternary fossils 
forty-five are peculiar to Selsey, and twenty others 
probably find here their earliest place in British geolo- 
gical history. The Bracklesham beds occur at the bay 
of that name, and their main divisions extend from 
Wittering on the west to the Barn Rocks, east of 
Selsey Bill, a distance of 7 miles. They are full of 
fossil shells, particularly nummulitic.? 


An analysis of the flora of the county was placed before 
the British Association in 1872 by Mr. W. B. 
Hemsley (Report, 1872, p. 128), who stated the 
total number of indigenous plants to be 1000, 
to which 59 introduced species must be added. 
The most interesting features of the flora are the number 
of species to the county area, the species peculiar to certain 
formations, viz., the Chalk (56), maritime species (76), and 
the rare species, especially of the Atlantic and Scottish 
types. Amongst the rarer marsh plants are Isnardia palus- 
tris, Scirpus triqueter, S. Carinatus, Pyrola media, Habenaria 
albida, Festuca sylvatica of the “ Scottish” type of Watson ; 
this last is not found in adjoining counties. A prominent 
feature of the Wealden flora is the extent of heath land and 
the large size the heath attains. The fauna includes 29 
species of Mammalia, The birds-are very numerous, no less 
than 291 species having been recorded. There are about 
76 species of general migratory visitors. Of the 216 species 
of marine fishes found round the British coasts 106 have 
been observed off Sussex, and there are also 19 freshwater 
fish. 

The county presents two distinct climates, that of the 
coast district being mild, equable, and dry, 
whilst that of the Wealden district is continen- 
tal, extreme and rainy. The coast rainfall is 
about 25 to 26 inches annually and that of the Weald about 
33 inches; this is due partly to the South Downs, which 
rise up in the path of the rain-clouds, and partly to the 
large extent of forest. In the wet years of 1852 and 1872 
the rainfall at several Wealden stations exceeded 50 inches. 
At Crowborough Beacon the average yearly rainfall from 
1871 to 1884 was 38.16 inches ; at Brighton during the same 
period it was only 28.87. Temperature in the Weald at 
Uckfield has ranged from 98° Fahr. on 14th July to — 4° 
on 20th Jannary, 1838. The mean daily range of tempera- 
ture in the Weald is about half as much again as on the 


Flora and 
fauna. 


Climate. 


1 Suss. Arch, Coll,, xx xii. PP. 22-25, 

2 Address to Geological Section of British Association, 1882. _ 

% Good lists of fauna and flora of certain parts of the eastern 
division of the county have been published by the Hastings Lit- 
erary and Philosophical Society and the Eastbourne Natural His- 
tory Society. 
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coast, The influence of the sea in modifying the tempera- 


ture of the coast district is specially noticeable in the 
autumn months, when the temperature is higher than in 
the Weald and other parts of England northwards, and 
fashion has (perhaps unconsciously ) selected the period from 
September to November for the Brighton season. Sea-bath- 


ing, first introduced about the middle of the 18th century, | 


together with the fresh pure air, has turned the stream of 
health-seekers from Bath and Tunbridge Wells and other 
watering-places into Sussex. The poor but populous fishing- 
town of Brighthelmston developed into the fashionable 
town of Brighton; the new town of Worthing sprang up 
in Broadwater parish; and the fishing village of Eastbourne 
rose in importance. The Cinque Port town of Hastings 
afterwards developed its fashionable suburb St. Leonards, 
aud Seaford was also resorted to; in the western part of the 
county the hamlet of Bognor became a fashionable place. 
The opening of the railway from London to Brighton in 
1840, soon followed by coast lines from east to west, occa- 
sioned a great increase in the coast towns, and now almost 
the entire coast (except in its steep parts) presents a line 
of fashionable “ health resorts” unequalled in any English 
county ; these indeed form the special distinguishing fea- 
ture of Sussex amongst other counties. 

Sussex is divided into the six rapes! of Hastings, Peven- 
sey, Lewes, Bramber, Arundel, and Chichester, 
The only rapés which exist for practical pur- 
poses are that of Hastings, which has a sepa- 
rate coroner, and the last three, in which the 
liability to repair bridges falls as of common right upon 
the rape instead of the county division. The Act 19 Hen. 
VII. cap. 24 directed that for convenience the county court 
should be held at Lewes as wellas at Chichester, and this ap- 
parently gave rise to the division of Sussex into east and 
west parts, and separate quarter sessions are now held for 
these two divisions. The boroughs of Hastings, Rye, 
Brighton, and the city of Chichester have separate commis- 
sions of the peace and courts of quarter sessions. There are 
eighteen petty and special sessional divisions. At the time 
of the Domesday survey the county contained 65 hundreds, 
but the modern total is 68. Of the 7 municipal boroughs 
which the county contains Arundel, Chichester, Hastings, 
and Rye existed long before the passing of the Municipal 
Corporations Act, 1835; Brighton was incorporated in 1854, 
Lewes in 1881, and Eastbourne in 1883. Winchelsea, Sea- 
ford, Pevensey, and Midhurst were unreformed corpora- 
tions existing under old charters, the first being governed 
by a mayor and the last three by bailiffs, but all their privi- 
jeges have lately been abolished. “Sussex,” as Mr. Free- 
man observes,? “is no shire, no department, but a component 
element of England, older than England.” ‘The diocese of 
Chichester is nearly coextensive with the county and the 
old kingdom of Sussex. In the year 681 the county was 
converted to Christianity by St. Wilfrid (afterwards arch- 
bishop of York), who founded the see of Selsey, but in 1075 
the see was transferred from Selsey to Chichester. The 
diocese consists of two archdeaconries, Lewes and Chicester, 
and five deaneries. There are 322 civil parishes, with parts 
of seven others. 

Prior to the Reform Bill of 1832 Sussex returned twenty- 

eight members to the House of Commons, two 
Parliamen- for the county and two each for the boroughs 
tary repre- of Arundel, Bramber, Chichester, East Grin- 
sentation. — stead, Hastings, Horsham, Lewes, Midhurst, 

New Shoreham (with the rape of Bramber), 
Rye, Seaford, Steyning, and Winchelsea. The borough of 
New Shoreham was in 1771 added to the rape of Bramber. 
In 1832 Bramber, East Grinstead, Seaford, Steyning, and 
Winchelsea were entirely disfranchised, the first-named be- 
ing classed with the worst of the “rotten” boroughs; 
Arundel, Horsham, Midhurst, and Rye were each deprived 
of one member; the county was divided into two parts 
(East and West), each returning two members; and a new 
borough, Brighton, was created, to which two members. 
were allotted. Chichester and Lewes were each deprived 
of one member in 1867, and Arundel was disfranchised in 
1868. The Redistribution of Seats Act, 1885, disfranchised 
Chichester, Horsham, Midhurst, New Shoreham (with the 


Adminis- 
tration, 


rape of Bramber), and Rye, and deprived Hastings of one | 


member. It also divided the county into six (instead of 
two) divisions, viz., Lewes, Southern or Eastbourne, East- 
ern or Rye, Southwestern or Chichester, Northern or East 
Grinstead, Northwestern or Horsham, each returning one 
member. Brighton still retains two members. 

_According to the latest owners of land Return (1873) there 
were 11 proprietors with more than 10,000 acres each; 8 of 


1 Probably derived from the Icelandic hreppr, signifying land 
divided by arope. It is first mentioned in the Domesday survey. 
2 Eng'ish Towns and Districts, p. 125, 
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5000 to 10,000; 1015 of 100 and less than 5000; of 10 and 
less than 100 acres, 1677; of 1 and less than 10, 
2347; and of less than an acre, 14,675,—making 
a grand total of 19,733 landowners, having a gross 
estimated rental of £2,418,522 [$11,754,016.92) ; 
there were in addition 23,738 acres of common or waste 
lands. The eleven principal landowners were: Lord Le- 


Land- 
owners, 


| confield, 30,221 acres; the duke of Norfolk, 19,217; the duke 


of Richmond, 17,117; the earl of Chichester, 16,232; the 
marquis of Abergavenny, 15,364; Rev. John Goring, 14,139; 
the earl of Ashburnham, 14,051; the earl of Egmont, 
14,021; Viscount Gage, 13,739; the Earl De la Warr, 
11,185; and the duke of Devonshire, 11,062. At the time 
of the Domesday survey there were 15 tenants in capite, 
534 under-tenants, and 2497 bordurii (or cottagers', also 765 
cotarit (or cottars). The custom of borough-English, by 
which land descends to the youngest son, prevailed to an 
extraordinary degree in Sussex, and no less than 140 manors 
have been catalogued in which it was found* Gavelkind 
tenure existed in Rye, in the large manor of Brede, and in 
Coustard manor (in Brede parish). 

The coast district has been under cultivation from the 
time of the Romans and is very fertile, being 
specially suitable for market gardens and for Agriculture. 
growing fruit trees. The fig gardens of West 
Tarring are celebrated. Marshall,* describing the Weald 
in 1788, says: “ The townships of the Weald are in general 
very large, owing, as it would seem to, the fewness of sites fit 
for habitation. . .. A large portion of the vale lands re- 
main in a state of commonage, particularly on the outskirts 
and towards the extremities of the district. .. . There is 
scarcely an acre of natural herbage or old grass-land”; of 
the coast district he observes that there is strong cireum- 
stantial evidence that the lands were not only brought to 
their present form but cultivated before the laying out of 
townships. He also mentions that in the Isle of Selsey he 
observed some common field land, as well as about Chi- 
chester. The South Downs afford excellent pasture for 
sheep, Sussex being famed for a special breed of blackfaced 
sheep. The total number in 1886 was 518,665,—seventh in 
order amongst English counties. The total area of land 
and water in Sussex is 933,269 acres (1881), of which in 
1886 there were 682,072 under crops, bare fallow, and grass, 
made up of 74,518 acres of wheat, 18,067 of barley, 66,509 
of oats, 399 of rye, 6307 of beans, and 9493 of pease,—the 
total of corn crops being 175,293 acres. The green crops 
were 73,315 acres in extent, including 3405 of potatoes, 
28,686 of turnips and .swedes, 12,152 of mangolds, 326 of 
carrots, 11,847 of cabbage, kohl-rabi, and rape, and 16,899 
of vetches and other green crops. Clover, sainfoin, and 
grasses under rotatiomoccupied 63,724 acres (47,851 for hay). 
Permanent pasture or grass amounted to 340,352 acres 
(117,956 for hay), included chiefly in the South Downs and 
used for sheep pasture, and the extensive tures of Pe- 
vensey Marsh, used for fattening stock. e total area 
cultivated with hops was 10,391 acres, Sussex ranking next 
to Kent. In 1833 the total of hops was only 7701 acres. 
The number of horses in 1886 was 24,964, of which 20,473 
were used solely for agricultural purposes. Cattle in the 
same year numbered 115,633, of which 40,693 were cows 
and heifers in milk or in calf. The total of pigs was 
41,064., Poultry in 1885 included 317,712 fowls, the fatten- 
ing of which for the London market forms an important 
industry in the northeastern part of the county, the centre 
being at Heathfield. 

The earliest statement as to the population of Sussex is 
made by Bede, who describes the county as 
containing in the year 681 land of 7000 families; Population. 
allowing ten to a family (not an unreasonable 
estimate at that date), the total population would be 70,000, 
At the time of the Domesday survey (about 400 years ) 
the total number of tenants in capite, under-tenants, bor- 
darii, cotarii, servi, villani, ete. (in fact, all able-bodied 
males), was 10,410.5 Assuming each of these to represent 
a family of ten, the total population was then 106 In 
1693 the county is stated ® to have contained 21,537 houses. 
If seven were allowed to a house at that date, the total 
population would be 150,759. It is curious, th to 
observe that in 1801 the population was only 159,311. The 
decline of the Sussex iron works probably accounts for the 
small inerease of population during several centuries, al- 
though after the massacre of St. Bartholomew 1peaee of 
1500 Huguenots landed at Rye, and in 1685 (after the revo- 
cation of the Edict of Nantes) many more refuge : 
added to the county. In 1881 the total popu 


3 Suss. Arch. Coll., vi, 164. S 
4 Rural Economy of the Southern Counties, e' 
5 Sir H. Ellis, General Introduction to lay 
® Account by John Houghton, F.R.S., of Acres and H 
County (King's Pamphlets, Brit. Mus.). 
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490,505, of whom 232,331 were male and 258,174 female. | stain—if stain it were—of Senlac.” 


The principal towns were Brighton (population 107,546; | 


123,440 in parliamentary borough), Hastings (42,258 ; 47,738 


in parliamentary borough), Chichester (8114), Lewes (10,- | 


815), and Rye (4667). 

Bede records that St. Wilfrid, when he visited the county 
in 681, taught the people the art of net-fishing. 
At the time of the Domesday survey the fish- 
eries were extensive, and no less than 285 sal- 
inv (or salt-works) existed. The customs of the Brighton 
fishermen were reduced to writing in 1579. The census of 
1351 returned 915 fishermen, but a parliamentary return in 
1369 stated the number of men and boys to be 2236, and 
they manned 780 boats. The census of 1881 returned 1471 
fishermen, The approximate value of the fish landed at 
Brighton yearly is about £20,000 , $97,200]. 

There are now no important industries ; the chief is the 

brick, tile, and pottery, the main centre of 


Fisheries. 


Manufac- which is St. John’s Common, The census of 
or greg 1881 returned 1485 brickmakers in the county. 


The London, Brighton, and South Coast Rail- 
way Company have extensive works at Brighton. 
a daily service of passenger steamers from Newhaven to 
Dieppe in France, and large quantities of fruit, vegetables, 
butter, and eggs are conveyed from France to London. 
The earliest settlers in the county were the Celtic tribes 
whose memorials are found in the hill-forts of 
Mount Caburn, Hollingbury, White Hawk, 
Ditchling Beacon, Devil’s Dyke, Chanctonbury 
Hill, Cissbury, ete., the latter being a great factory for flint 
implements. ‘They gave the names to the rivers. Little 
is, however, known respecting them beyond the fact that 
they had a distinct coinage some two centuries before the 
Roman invasion,—a coarse imitation of the Greek stater 
of Philip Il. of Macedon. These coins have been found in 
various parts of Sussex. At the time of Cesar’s landing 
(55 B.c.) the Belgic tribe of the Regni inhabited the county 
and had their capital at Regnum (Chichester). Sir G,. B. 
Airy fixed on Pevensey as the place of Ciesar’s landings in 
55 and 54 B.c.; this is, however much disputed, and opin- 
jon generally puts the landing near Deal. A few years after 
this Sussex appears to have formed part of the kingdom of 
Commius, a British chieftain, and upon his death seems to 
have been allotted to his son Tincommius. These two are 
the only British rulers of the county whose coins have been 
found. Upon the conquest of Britain under Claudius, the 
Romans found a ready tool ina king named Cogidubnus, 


History. 


who is mentioned by Tacitus, and who was created imperial | 


legate, and may probably be identified with the king of 
that name mentioned in the celebrated inscription on the 
temple of Neptune and Minerva found at Chichester. Sus- 
sex was reduced to submission prior to the reign of Ves- 
pasian, and Major-General Pitt-Rivers suggests that the 
hill-fortof Mount Caburn may have been one of the twenty 
oppida Suetonius states to have been reduced by that em- 
peror Roman settlements became numerous in the county 
and villas sprang up, the remains of which are still occa- 
sionally found, the chief being that at Bignor, near Stane 
Street, the Roman road connecting Chichester with London 
and still partly traceable. A fortress was erected at An- 
derida (Pevensey), and there was another town named 
Mutuantonis, which is thought to be Lewes; but, having 
regard to the Antons in West Sussex, it may have been 
situated farther west than Lewes, perhaps at Littlehamp- 
ton. Sussex was the first county invaded by the Saxons, 
who in 477 landed under Alle at Keynor near Chichester. 
After fourteen years of struggle they reached the point 
where the South Downs abut on the sea at Beachy Head, 
and in 491, as the Saxon Chronicle grimly records, “ Elle 
and Cissa beset Andredes-ceaster (Anderida), and slew all 
that were therein, nor was there a Briton left there any 
more.” This resulted in the formation of a distinct king- 
dom of South Saxons, whence its name of Susser. The sub- 
jugation of the county was very complete, for it is still one 
of the most thoroughly Saxon counties in England, and its 
inhabitants, speech, place-names, customs, etc., are almost 
entirely Saxon. The next important event in the history of 
the county was the landing of William of Normandy (28th 
September, 1066) followed by the battle of Senlac! or Hast- 
ings (14th October, 1066). The conqueror erected on the 
battlefield a state abbey? dedicated to St. Martin, but it was 
not completed until after his death. The next chief event 
was the battle of Lewes, between Henry III. and the barons 
under Simon de Montfort in 1264, which “wiped out the 


1 The hill of Senlac is now occupied by the abbey and town of 


e, 
2 [William exempted the abbey domain from all “customs and 
mlyetion also rom phair urisdiction, and attached 
large ee of intervention in criminal cases to the abbot.— 
M. 
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The only other im- 
portant events have been the rebellion of Jack Cade in 1450, 
which received very substantial support in East Sussex, 
and the nayal engagement fought off Beachy Head, in 
1690, in which the English and Dutch fleets combined were 
defeated by the French. Charles II., in his flight after the 
battle of Worcester, escaped in 1651 from Brighton in a 
fishing-boat. 

The foremost place amongst the illustrious natives of 
Sussex must be assigned to Shelley the poet. Of statesmen 
we have Richard Cobden and John Selden, and of eminent 
ecclesiastics Archbishops Frewen, John Peckham, and Wil- 
liam Juxon, also Archdeacon Hare. Its poets include 
Thomas Otway, Thomas Sackville (afterwards earl of Dor- 
set), and John Fletcher. Of antiquaries we find Sir Wil- 
liam Burrill, John Elliot, Rev. Thomas W. Horsfield, Mark 
Antony Lower, Dr. Mantell (geologist), and Dr. Richard 
Russell (founder of modern Brighton), 

Dialect.—A large number of Saxon words are still re- 
tadned and pronounced in the old style; thus gate becomes 
ge-at. The letter a is very broad in all words, as if followed 
by u, and in fact converts words of one syllable into words 
of two, as faiis (face), taiist (taste), etc. Again, a before 
double d becomes ar, as arder and larder for adder and lad- 
der; oi is like a long i, as spile (spoil), intment (ointment) ; 
an e is substituted for a in such words as rag, flag, ete. The 
French refugees in the 16th and 17th centuries introduced 
many words which are still in use, Thus, a Sussex woman 
when unprepared to receive visitors says she is in dishabille 
(déshabillé, undress); if her child is unwell, it looks pekid 
(piqué),? if fretful, is a little peter-grievous (petit-grief ); she 
cooks with a broach (broche, a spit), and talks of coasts (coste, 
Old French) or ribs of meat, etc. There is an excellent 
Dictionary of the Sussex Dialect by the Rey. W. D. Parrish. 


Bibliography.—Amongst standard historical works dealing with 
Sussex history are E. A. Freeman's History of the Norman Conquest, 
and Life of William Rufus; J. R. Green’s Making of England; W. 
H. Blaauw’s The Barons’ War,and Kemble'’s Saxons in England. 
The general history of the county is dealt with in Horsfield's 
History of Sussex; Dallaway and Cartwright's History of the Western 
Division of the County 4 Sussex ; M. A. Lower’s Compendious History 
of Sussex; Dudley C. Elwes and Charles J. Robinson's History of 
the Castles, Mansions, and Manors of Weslern Sussex; P. de Putron’s 
Nooks and Corners of Old Sussex; W. R. W. Stephens’s Diocesan 
Histories (The South Saxon Diocese : Selsey—Chichester); Sussex Arche- 
ological Society's Collections, 34 vols., and index to the first 25 vols.: 
Domesday Book in Relation to the County of Sussex (1886), See also, 
C. Fleet, Glimpses of our Sussex Ancestors, two series ; Swainson, Chi- 
chester Cathedral; Col. Lane-Fox (now Pitt Rivers), ‘“ Examination 
into the Character and Probable Origin of the Hill Forts of Sus- 
sex,” in Archxologia, xlii. 27, and “ Further Remarks,” ete, id., p. 
53; G. Slade Butler, Topographica Sussexiana ; M. A, Lower, The 
Churches of Sussex (illustrated by R. Nibs), and The Worthies of 
Sussex; J.C. Egerton, Sussex Folk and Sussex Waus; Proceedings of 
the Brighton and Sussex Natural History Society; W. E. Baxter, The 
Domesday Book for the County of Sussex, being that Portion ef a Return 
of Owners of Land in 1873 which refers to Sussex, Lewes, 1876; J. D. 
Perry, Historical and Descriptive Account of the Coast of Sussex; 
Frederick Dixon, The Geology of Sussex; M. A. Lower, Chronicles of 
Pevensey ; William Topley, Memoirs of the Geological Survey of Eng- 
land and Wales; Geology of the Weald, parts of the Counties of Kent, 
Surrey, Sussex, and Hants; J.G. Bishop, Brighton Pavilion and its 
Royal Associations ; Merrifield, A Sketch of the Natural History of 
Brighton and its Vicinity, 1864: H.D. Gordon, The History of Hart. 
ing; Basil Champneys, A Quiet Corner of England; Studies of 
Landscape and Architecture in Winchelsea, Rye, and the Romney 
Marsh, 1874; M. A. Tierney, History and Antiquities of the Castle and 
Town of Arundel; Holloway, History of Rye; Horsfield, History 
and Antiquities of Lewes; W. D, Cooper, History 4 Winchelsea; M. 
A. Lower, Chronicles of Battle Abbey; Howard, Iastings Past and 
Present, etc. (F. E. 8.) 


SUTHERLAND, a northern maritime county of 
Scotland, is bounded E. by Caithness, 8.E. by Moray 
Firth, S. and S.W. by Ross and a perk of Cromarty, 
and N. and W. by the Atlantic and the North Sea. 
The area is 1.297.846 acres, or nearly 2028 square 
miles. The northern and western shores are broken 
and irregular, in some cases deeply indented, and in 
the northwest, at Cape Wrath, near Durness, at 
Whiten Head, and farther south at the island. of 
Handa there are ranges of wildly precipitous cliffs. 
Numerous islands stud the larger inlets on this coast; 
the only ones inhabited in 1881 were Oldney with four 
persons and Roan (in Kyle of Tongue) with forty- 


“three ; Handa, which had eight inhabitants in 1871, 


had none in 1881. On the north coast the 


rincipal 
Poll, and 
the Kyle of Durness, and on the west coast Loch | 


Inchard, Loch Laxford, the various branches of Ed- 


3 [Also “ peaked,” a word used by Shakespeare, and not un- 
common in the northern parts of the United States,—Am. Ep.] 
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drachillis Bay, and Loch Inver. The eastern shore is 
low and comparatively regular, the only inlets being 
Loch Fleet and Dornoch Firth’ With the exception 
of the narrow plain along the east coast, various 
stretches of low ground on the west coast, and the low 
grounds adjoining the rivers and inland lochs, the sur- 
face consists chiefly of a succession of irregular eleva- 
tions of from 500 to over 3000 feet in height. Much 
of the western district adjoining the coast from Cape 
Wrath southwards is occupied by Archzean gneiss, 
forming a series of bare rounded knolls. Resting un- 
conformably on the gneiss are deposits of grits and 
sandstones, generally regarded as of Cambrian age, 


rising into wild cliffs between Cape Wrath and the | 


Kyle of Durness. These are succeeded unconformably 
by Silurian strata, specially developed in the neigh- 
borhood of Durness and Erriboll ; in the former region 
they form a basin occupied chiefly by the limestone 
series, containing a remarkable collection of fossils, 
and at Erriboll, from which the strata at Durness are 
separated by a great dislocation, they present a re- 
markable series of horizontal displacements. ‘Towards 
the east the gneiss is intermixed with granite and 
syenite, which cap the summits of a few of the moun- 
tains. Outliers of Old Red Sandstone also oceur in 
this eastern mountainous region, sometimes in masses 
of coarse conglomerate. The highest mountain sum- 
mit in Sutherland is Benmore Assynt (3273 feet), the 
culminating peak of a fine range of Silurian quartzites 
and limestone rocks lying to the southeast of Loch 
Assynt, while to the southwest are the picturesque 
conical summit of Canisp (2779 feet) and the curious 
Suilven (2399 feet) with its forked top. The next 
highest and most picturesque series of mountain groups 
occurs in the northeastern region, south of the Kyle 
of Tongue,—Ben Hope, a rounded mass with imposing 
precipices rising near Loch Hope to a height of 3040 
feet, while to the eastward is the picturesque Ben 
Loyal or Laoghal (2504 feet), formed of granite, and 
south from it, near Loch Naver, the great bulk of Ben 


Klibreck (3154 feet). Numerous other summits attain | 


a height of over 2000 feet, but the greater proportion 
of the mountainous region consists of elevated moor- 
lands, bleak and uninteresting, except when the heather 
assumes its purple tints in autumn. In the lower 
region along the shores of Moray Firth the Old Red 
Sandstone oceurs resting unconformably on the erystal- 
line series of rocks, and is in turn succeeded by an 
interesting series of Jurassic strata, which, faulted 
against the older formations, are exposed along the 
coast from Goldspie to Helmsdale. In this series, at 
Brora, some seams of coal have been worked, but the 
resence of iron pyrites greatly lessens its value. 
Foecmone is wrought in various districts, and there 
are a number of eattnes for building stone. Small 
quantities of gold have been found in some places. 
Sutherland has a much greater proportion of its 
area occupied by water than any other large county in 
Scotland, the parish of Assynt being completely honey- 
combed with lochs and tarns. Loch Assynt, the 
largest of these, 10 miles in length, and narrow and 
irregular in outline, is entitled to rank, from its pictu- 
resque creeks and the grandeur of the adjoining moun- 
tain scenery, as the most beautiful loch in Sutherland. 
Loch Shin, extending 17 miles throughout nearly the 
whole of Lairg parish, from southeast to northwest, is 
towards the-centre overhung by mountain masses, but 
otherwise is without interest to any but the angler. 
It is succeeded northwards bya series of lochs—Griam, 


Merkland, More, Stack, Garbadmore, Garbadbee— 


extendin 
chillis. 1 é 
Shin, in the course of the river Shin, a tributary of the 


peoueh the centre of the parish of Eddra- 


Oykel, which last forms the southern boundary of the | 


county with Ross and falls into Dornoch Firth; Lochs 
More and Stack are in the valley of the Laxford, run- 
ning northwestward to Loch Laxford. The Dionard 
or Grudie flows northwards to the Kyle of Durness, 


| 


chs Merkland and Griam occur, like Loch. 
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‘and the Hope, after expanding into Loch Hope, about 
10 miles in length, falls into Loch Erriboll. The 
Borgie, which in its course forms Loch Loyal and falls 
into Torresdale Bay; the Naver, which flows from the 
loch of that name through a fertile strath to the sea 
at Bettyhill of Farr; the Strathy; and the Halladale 
are the principal other rivers flowing northwards. 
Those entering Moray Firth are the Oykel; the Helms- 
dale, which reaches the sea at the town of that name; 
the Brora, which receives various tributaries before it 
expands into Loch Brora, 3 miles from its entrance 
into the Sea at Brora; and the Fleet, flowing into 
Loch Fleet. 


Agriculture.—According to the agricultural returns of 1886 
only 3110 acres out of 1,347,033 were in cultivation, less 
than a fortieth part of the whole area. The best land is 
that adjoining Moray Firth, where agriculture is in a very 


| advanced condition. Along the river valleys there are, how- 


ever, many fertile patches, At the beginning of the 19th cen- 
tury the crofters occupied almost every cultivable spot 
throughout the county ; between 1811 and 1820 they were 
ejected from their holdings to the number of 15,000, and, ac- 
cording to the statement of Hugh Miller, “ compressed into a 
wretched selvage of poverty and suffering that fringes the 
county on its eastern and western shores.” The homes they 
left were, he says, “improved into a desert”; but in the 
opinion of those who made the alteration these mountainous 
parts were as “much calculated for the maintenance of 
stock as they were unfit for the habitation of man.” The 
crofters in Sutherland are now (1887) chiefly confined to 
the western seaboard, the number of crofts, all on the estates 
of the duke of Sutherland, amounting, according to the 
Report of the Crofters Commission, to 1238, and representing a 
population of 6190. The general agricultural condition of 
the county has been much improved by successive dukes 
of Sutherland, aided by the liberality of the Government 
in the advancement of money for the construction of roads 
and bridges; and within recent years large reclamations 
have been made, in order to obtain a wider area for the 
growth of fodder and turnips, The following table gives 
the number and acreage of various classes of holdings in 
1875, 1880, and 1885: 


50 to 100 | 100 to 300 | 300 to 500/ 500 to | Above | arora * | 
acres. | acres. | acres. | 1000 ac. |1000 ac. S 


50 acres 
and under 
| 


| No./Acres| No. Acres No.'Acres No.|Acres No. xe! No. Ac. No.) Acres} 


1875 2505) 11.994] 29 | 2069 | 42 | 6939 | 9| 3576 | 4 
1880 2493) 12.539, 34 | 2541 | 40 | 6661 | 15| 5730 | 5 
1885 2512} 13,232) 44 | 3259 | 41 | 7399 | 14| 5224] 5 


In 1885 of the class of holdings not exceeding 50 acres in 
extent 68 were between 20 and 50 acres each, 661 between 
5 and 20, 1764 between 2 and 5, and 19 between + and 1 
acre. 

Out of the 33,110 acres under tillage in 1886 there were 
10,343 under corn crops, 5052 under green crops, 8861 rota- 
tion grasses, 8602 permanent pasture, and 252 fallow. The 
principal corn crop is oats, which occupied 8392 acres, barley 
occupying 1845, rye 63, pease 24, and wheat only 19. Pota- 
toes occupied 2014 acres and turnips and swedes 2981. 
Cattle, chiefly West Highland, shorthorn, and crossbred, 
numbered in 1886 12,806, of which 5576 were cows and 
heifers in milk or in calf; horses, which inelude a large 
number of ponies, although Clydesdales are used on the 
large farms, numbered 2665, of which 2015 were used solely 
for purposes of agriculture; sheep, the rearing of which is 
the staple business of the county, the principal breed being 
Cheviots, numbered 211,825, of which 158,961 were two 
years old and above; and pigs, 1037. According to the 
Report of the Crofters Commission, there were four deer forests 
within the county, all belonging to the duke of Sutherland, 
viz.: Ben Armin and Coir-na-fearn, 35,840 acres ; Dunrobin, 
12,180 ; Glencanisp, 34,490 ; and Reay, 64,600; im all 157,110 
acres, or more than one-ninth of the total area. There is 
| & comparatively small area under woods,—only 12,260 acres 


in 1881. 
tages Re- 


According to the latest (1873) owners and heri 
turn the land was divided among 433 proprietors possessing 
1,297,253 acres at an annual value of £71,494 [$347,46 
or 1s, 14d, [26% cts.] an acre all over. There were 3 
prietors who possessed each less than one acre, 
amount which they owned being only 59 acres. T 
of the land is possessed by the duke of Sutherlan 
_ owned 1,176,454 acres, the other proprietors possessing ab 
10,000 acres each being Sir Charles W. A. Ross, 55,00 


nd, 


| C. Sutherland-Walker, 20,000; Sir James Matheson, 13,490 ; 


« 
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and the executors of Gordon M’Leod, 11,000. The total 
valued rental of the county in 1674 was only £27,193 Scots 
or £2266 sterling [$11,012.76], whilein 1835-86 it was £103,- 
979 ($505,337.94). 

Communication—The county is well supplied with roads, 
considering its mountainous character and its sparse popu- 
lation. Helmsdale affords the means of export for a con- 
siderable amount of farm produce. The Highland Railway 
enters the county at Invershin and after passing north- 
wards to Lairg turns eastwards to the coast, which it skirts 
to Helmsdale, whence it turns northwestwards along the 
banks of the Helmsdale, bending afterwards eastwards at 
Forsinard into Caithness. 

Industries.— Various textile manufactures at one time 
established in the county have been discontinued, the only 


important manufacture now remaining being that of whis- | 


key at Clyne and Brora. Herring fishing prosecuted from 
Helmsdale is an important industry, and the cod, ling, and 
other deep-sea fishings engage a large number of boats and 
men. There are valuable salmon fisheries in several of the 
rivers, 

Administration and Population—The county contains 13 
entire parishes and part of the parish of Reay, the remain- 
der being in Caithness. ‘The county returns one member 
to parliament, and one is returned for the Wick group of 
burghs. Dornoch, the only royal burgh, had but 497 inhabi- 
tants in 1881, while Golspie had 1548 and Helmsdale 794. The 
population has not varied greatly in numbers since the be- 
ginning of the 19th century. 


25,793. In 1881 there were 11,219 males and 12,151 females. 
Sutherland is the most sparsely peopled county in Scotland, 
there being only 12 persons to the square mile, while the 
average for Scotland is 125. Sutherland forms a joint sher- 
iffdom with Ross and Cromarty, and a sheriff-substitute re- 
sides at Dornoch. Small debt circuit courts are held at 
Helmsdale, Tongue, Melvich, and Scourie, and justice of 
peace courts at Dornoch, Golspie, Brora, and Helmsdale. 

History and Antiquities—The ancient Celtic inhabitants 
were almost entirely expelled by the Scandinavian settlers 
who occupied the county after its conquest by the Norse 
jarl Thorfinn in 1034. The remains of Pictish towers are 
numerous, as are also stone circles. Of other antiquities men- 
tion may be made of the vitrified fort on Dun Creich and 
of the extensive remains of Dun Dornadilla in Durness par- 
ish. After the conquest of the district by the Scottish 
kings, Sutherland was conferred on Hugh Freskin (a de- 
scendant of Freskin of Moravia or Moray), whose son 
William in 1228 was created earl of Sutherland by Alexan- 
der Il. The nineteenth earl of Sutherland was created 
duke in 1833. The seat of the ancient episcopal see of Suth- 
erland and Caithness was at Dornoch, where a cathedral 
was erected by Gilbert of Moravia (1222-1245), of which 
the ancient tower, attached to the modern parish church, 
still remains. 


See Sir Robert Gordon's History of the Earldom of Sutherland, 1813; 
Hugh Miller's Sutherland as it is, 1843; and C. W. G. St John’s Tour 
in Sutherlandshire, 1849. (T. F. H.) 


SUTTEE, the name given by English writers to the 
rite of burning a widow on the funeral pyre of her 
husband as practiced among certain Hindu castes, and 
especially among the Rajputs. The word saté (as it 
should rather be written) properly denotes the wife who 
so sacrifices herself, not the rite itself, and means ‘‘a 
good woman,” ‘‘a faithful wife.’’ The sacrifice was 
not actually forced on a wife, but it was strongly rec- 
ommended by public opinion as a means to her own 
happiness and that of her husband in the future state, 
and the alternative was a life of degraded and miser- 
able widowhood. The practice was current in India 
when the Macedonians first touched that country 
(Diod. Sie., xix. 33), and it lasted into the 19th cen- 
tury, having been tolerated even by English rulers till 
1829. (See InpIA, vol. xii. pp. 845-6.) The subject 
is illustrated by copious quotations from ancient and 
modern authorities in Yule’s Anglo-Indian Glossary, 
p. 666 sg., and by comparison of similar rites among 
other nations in Tylor’s Primitive Culture, ch. xi. It 
has its root in the primitive view.of the future life, 


which rds the dead as having similar needs to the 
living. The wife is sent into the world of shades with 
her husband, just as arms, clothing, or treasure are 


buried in his tomb, or slaves are slain to attend their 
master in the underworld, The Indian custom is not, 


> i 


In 1801 the numbers were | 
23,117, and in 1881 they were 23,370, a gradual decrease | 
having taken place sinte 1851, when the numbers reached | 
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therefore, properly a part of Brahmanism; but it was 
adopted by the ministers of that religion, who strained 
their sacred texts to find support for it. 

SUTTON COLDFIELD, an ancient market town 
and municipal borough of Warwickshire, England, is 
situated on the London and North-Western Railway, 
| 8 miles south of Lichfield and 7 northeast of Birming- 
j/ham. ‘The town has been greatly increased of late 
years by the erection of villas for persons having their 
business offices in Birmingham, Walsall, and other 
|towns. The church of the Holy Trinity—early Eng- 
| lish and late Perpendicular, restored in 1874 and en- 
'larged in 1879—contains a fine Norman font and the 
tomb of Bishop Vesey. He obtained from Henry 
VILL. the grant of the park and manorial rights for 
the benefit of the town, the annual value (now about 
£2000 [$9720]) being expended in charities and edu- 
cation. On the picturesque park near the town, 
2400 acres in extent, the inhabitants have the right of 
grazing horses and cattle at a small fee. A town hall 
was erected in 1859; in it there is a good library. The 
corporation formerly consisted of a warden and 24 
members, but in 1885 Sutton obtained a municipal 
charter, by which it is divided into six wards, with an 
alderman and three councillors for each ward. The 
population of the township in 1871 was 5936, and in 
1881 it was 7737. 


Sutton was at one time a royal manor and an apanage of 
the earls of Warwick. It owes much of its prosperity to the 
gifts of John Vesey (Voysey), bishop of Exeter in the 16th 
century, who was a native of the place. In its charter of 
incorporation, 20th Henry VIIL., it is called the royal town 
of Sutton Coldfield. 


SUTTON-IN-ASHFIELD, a town of Nottingham- 
shire, England, is situated on an eminence on the Not- 
tingham and Worksop and the Erewash Valley Rail- 
ways, 3 miles west-southwest of Mansfield. The church 
of St. Mary Magdalene of the 12th century was restored 
in 1868. In the churchyard is a yew tree reputed 
to be 700 years old. There are a number of collieries 
and limeworks in the vicinity. Cotton hosiery and 
thread are the principal manufactures. The duke of 
Portland is lord of the manor. The population of the 
urban sanitary district (area, 4855 acres) in 1871 was 
7574, and in 1881 it was 8523. 

SUWAH#KI, a government of Russian Poland, oc- 
cupies the northeast corner of the kingdom, extending 
to the north between East Prussia and the Russian 
governments of Kovno, Vilna, and Grodno. — Its area 
is 4846 square miles. It covers the east of the low 
swelling, studded with lakes, which skirts the south 
coast of the Baltic (see PoLAND), its highest parts 
reaching 800 to 1000 feet above the sea. Its northern 
slopes descend to the valley of the lower Niemen, 
while in the south it falls away gently to the marshy 
tract of the Bebrz. The rivers flow there in deep 
gorges and valleys, diversifying the surface. Suwatki 
Is watered by the Niemen, which forms its eastern and 
its northern boundary and is largely used as a channel 
of communication ; it has many affluents from both 
slopes of the swelling. The Augustowo Canal con- 
nects the navigable Haneza, tributary of the Niemen, 
with a tributary of the Bebrz, which belongs to the 
basin of the Vistula, and an active traffic is carried on 
on this canal. The population was 606,573 in 1883, 
the increase being 3400 during the year. It has a most 
varied composition, embracing Lithuanians (the pre- 
vailing element), who number about four-tenths of the 
whole (Zhmuds, 31.5 per cent. ; Lithuanians proper, 
10.3), Poles (28.4, of whom 5.3 are Mazurs), Jews 
(17.2), Germans (6.8, but or are rapidly increasing), 
and White Russians (4.6). In religion the Catholics 
are predominant (449,476 in 1883); the Jews come 
‘next (98,743); there are also 38,610 Protestants, 13,- 

275 Orthodox Greeks, and 6246 Raskolniks. 
Tertiary and Chalk deposits are widely spread in Suwatki, 
and the entire surface is covered with Post-Tertiary de- 
| posits. The bottom moraine of the great ice-sheet of North 
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Germany, containing scratched boulders and furrowed by 
depressions having a direction north-northeast to south- 
southwest,! covers immense tracts of the ridge of the lake- 
districts and its slopes, while limited spaces are covered 
with well-washed glacial sands and gravel. On the north- 
ern slopes of the coast-ridge, the boulder-clay being covered 
with lacustrine deposits, there are at many places layers 
of fertile soil; and in the southern parts of the province 
the boulder-clay is very stony, and sometimes covered with 
gravel. Still, nearly nine-tenths of the surface are cousid- 
ered suitable for cultivation. Agriculture is the chief occu- 
pation, and potatoes are extensively grown for export to 
Prussia, where they are used for the manufacture of spirits, 
which are smuggled into the province. The manufactures 
are unimportant (600 workmen; annual produce valued at 
£124,000 | $602,640], one-half being due to distilleries). All 
manufactured wares are imported, mostly from Prussia; 
and all trade is in the hands of Jews. The educational 
institutions include two gymnasia for boys, one for girls, 
one seminary for teachers (at Weiwery), one Catholic 
seminary, and 196 lower grade schools, having altogether 
an aggregate of 13,193 scholars in 1884. Suwatki is di- 
vided into seven districts, the chief towns of which with 
their populations in 1882 were—SuwA#KI (see below), Au- 
gustowo (11,100), Kalwarya (10,600), Mariampol (5610), 
Seiny (4035), Wilkowiszki (6700), and Wtadistawow (9300), 
Wierzbolowo (3550), an important custom-house, situated 
on the railway from St. Petersburg to Berlin, also has mu- 
nicipal institutions. 


SUWAHKT, capital of the above government, is 
situated at the source of the Hancza, tributary of the 
Niemen, 75 miles northwest of Grodno. In the 15th 
century it was but a small village, lost amidst forests, 
and peopled by Lithuanians. In the end of the 18th 
century it became the capital of the Augustowo gov- 
ernment, but never had any importance, except as the 
seat of the local authorities. Since 1834 it has been 
the capital of the government of Suwatki. Its popu- 
lation was 18,640 in 1882. 


SUWAROFF, or Suvororr, ALEXANDER VA-. 


SILIEVICH (1729-1800), Russian general, was born at 
Moscow on 24th November, 1729, the descendant of a 
Swede named Suvor who emigrated to Russia in 1622. 
Suwaroff entered the army at an early age and first dis- 
tinguished himself at the battle of Kunersdorf in 1759, 
where he acted as aide-de-camp to General Fermor. 
Throughout the Seven Years’ War he was conspicu- 
ous for his bravery and military skill. He next took 
part in the battles between the Russians and Poles at 
the period of the first dismemberment of Poland. 
Being afterwards transferred to the banks of the Dan- 
ube (1773), he there in the campaigns against the 
Turks laid the foundation of his reputation as a mili- 
tary commander. It 1775 he put an end to the for- 
midable revolt of Pugatcheff, who was brought in 
chains to Moscow and there decapitated. In 1789 
Suwaroff defeated the Turks at Fokshani (Moldavia), 
and again in the same year onthe Rimnik. In 1790 he 
took by assault the town of Ismail, on which occasion 
he sent his well-known couplet to the empress.2- On 
the termination of this war Suwaroff was summoned 
to another campaign against the Poles. After the 
defeat of Kosciusko by Fersen at Macieowice in Siedlce 
(1794) he marched on Warsaw, and captured its suburb 
Praga, where 15,000 Poles were massacred. Upon 
this the city capitulated, and the Russian general was 
made field-marshal. He remained in Poland till 1795 
and was received in triumph on his return to St. Pe- 
tersburg. In November, 1796, the empress Catherine, 
his firm friend and admirer, died. On the accession 
of Paul, who always labored to undo his mother’s work, 
Suwaroff fell into disgrace and was banished to his 
country-seat at Kontchanskoe in the government of 
Novgorod. There he remained some time in retire- 
ment. He unsparingly criticised the new military tac- 
tics and dress introduced by the emperor. and some 
of his caustic verses reached the ears of Paul. His 
conduct was therefore watched and his correspondence 
with his wife, who had remained at Moseow—for his 


1 Hedroits, in Proc. Russ. Geol. Committee, iti,, 1884. 
2 [For this couplet see vol. xix. p. 615.—AM. Ep.] 
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| marriage relations had not been happy—was tampered 
with. On Sundays he tolled the pall for church and 
sang among the rustics in the village choir. On week 
| days he worked among them in a smock frock. But in 
February, 1799, he was summoned by the emperor to 
assist in the campaign with the Austrians against the 
French. Suwaroff took command of the combined 
forces at Verona. He attacked Moreau, the French 
general, at Cassano, the ford of the Adda, and com- 
| pletely defeated him, taking about 3000 prisoners ; he 
_then made a triumphal entry into Milan. He next 
defeated Macdonald on the Trebbia in a sanguinary 
‘engagement which lasted three days, from the 17th to 
‘the 19th of Jane (1799). Soon afterwards Joubert 
was defeated and slain at Novi (15th August). But 
the importance of these successes was neutralized by 
the constant squabbles between Suwaroff and the Ans- 
trian none tert The Russian general now received 
orders to join Korsakoff in Switzerland and to assist 
him in driving the French from that country. He 
accordingly crossed the Alps, suffering severe losses, 
but on his arrival learned that Korsakoff had been 
previously defeated by Masséna. It only remained 
for him to effect a retreat with the shattered remains 
of his army. He finally reached his winter quarters, 
between the rivers Iller and Lech, and thence directed 
his homeward march to Russia. The emperor Paul, 
who soon after this time entirely changed his policy and 
made an alliance with Bonaparte, recalled Suwaroff in 
disgrace, and on his return refused to see him. The 
veteran retired to his country-seat, where he died on 
the 18th of May, 1800. Lord Whitworth, the English 
ambassador, was the only person of distinction present. 
at the funeral of this remarkable man. He lies buried 
‘in the church of the Annunciation in the Alexandro- 
_Nevskii monastery, the simple inscription on his grave 


being, according to his own direction, ‘* Here lies Su- 
waroff.”’ 


Among the Russians the memory of Suwaroff is cherished 
as that of a great and successful general, but he hardly en- 
joys such a reputation among foreigners, who generally 
look upon his victories as due rather to the huge masses of 
/men under his control than to military genius. His tactics 
seem to have been somewhat Oriental. He formed no gen- 
eral plans for his campaigns, but trusted to celerity of 
movement and blows rapidly struck. He was terribly reck- 
less of human life, neither sparing his own soldiers nor 
/showing mercy to the conquered. And yet we find him 
the subject of exaggerated eulogy among English writers 
in the early part of the 19th century. He was a man of 
great simplicity of manners, and while on a campaign lived 
as a common soldier, sleeping on straw and contenting him- 
self with the humblest fare. But he had himself passed 
through all the gradations of military service, and had been 
for many years a private soldier; moreover, his education 
had been of the rudest kind. He affected the habits of a 
humorist, and his gibes procured him many enemies. He 
had all the natural contempt of a man of ability and action 
for ignorant favorites and ornamental carpet-knights. 
Droll stories, in keeping with the well-known eccentricity 
of his character, are told of his manner of life in eamp.® 


SVEABORG, an important fortress of Finland 
built by Count Ehrensviird in 1749 on seven. small 
islands off the harbor of Hetstnerors (q.7.). It is 
the seat of a great naval harbor and arsenal. 

SWABIA, Suasra, or Suevia (Germ. Schwaben), 
is the name of an ancient duchy in the southwest part 
of Germany, afterwards transferred to one of the ten 
great circles into which the empire was divided in the 
reign of Maximilian I. (1493-1519). At present the 
official use of the name is confined to a province of 
Bavaria (capital; Augsburg), comprising a mere frag- 
ment of the former Swabia, but in common use i 
still applied to the districts included in the old ¢ 
The duchy of Swabia was bounded on the N, by the 
Rhenish Palatinate, on the E. by the Lech (separati 
it from the duchy of Bavaria), on the 8. by 


§ |For an account of this extraordinary career see 
History of Russia. Gen. J. W. De Peyster published in 
a laudatory military criticism of Suwaroff.—AM. Ep.] 
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land, the lake of Constance, and Vorarlberg, and on | 
the W. by the Rhine. It corresponds roughly to the 
modern Wiirtemberg, Baden, and Hohenzollern, with 
part of Bavaria. The circle of Swabia coincided more 
nearly than most with the duchy from which it was 
named, but was rather. more extensive. It was 
bounded by Switzerlavd, France (after the cession of 
Alsace), and the circles of the Upper and Lower 
Rhine, Franconia, Bavaria, and Austria. Its area was 
about 13,500 square miles. The Swabian circle con- 
tained more independent states of the empire than any 
other, including the countship (afterwards duchy) of 
Wiirtemberg, the margraviate of Baden, the princi- 
palities of Hohenzollern and Liechtenstein, a whole 
series of smaller secular and ecclesiastical principali- 
ties, and upwards of thirty free imperial towns 
(Augsburg, Uln, ete.). Swabia is intersected from 
West to east by the Danube, and is one of the most 
mountainous (Black Forest, Swabian Jura) and pie- 
turesque parts of the German empire. It is also very 
fertile. The Swabians are a strong, big-framed, and 
good-humored race, and, though in several popular 
legends the ‘Schwab’ plays the part of a “‘ wise wan | 
of Gotham,”’ he is probably no denser than his 
neighbors. | 


The use of the name of Swabia in connection with the 
southwest part of Germany, previously called Alemannia 
(see ALEMANNT), begins with the 5th century of our era, 
when the Suevi poured into the country and amalgamated 
with the Alemanni. It was not, however, till the 8th cen- 
tury, when the dukedom of Alemannia was abolished and 
Rhetia and Alsace separated from it, that Swabia became | 
the recognized name of the district, henceforth adminis- 
tered by nuncii camera, as representatives of the Frankish | 
emperors. One of these nuncii, who usurped the ancieut 
title of duke of Alemannia, was executed in 917, but two 
years Jater Henry I. yielded to the popular will in allowing 
Count Burkhard I. to style himself duke of Swabia. The | 
dukedom thus founded, which lasted for more than three 
centuries, repeatedly changed hands, and was generally | 
conferred by the emperors and kings of the Saxon and. 
Franconian lines on members of their own families. In 
1079 it passed into the hands of Frederick I. of Hohenstau- | 
fen, the progenitor of aline of German monarchs, and under | 
his successors Swabia had the reputation of being the most | 
civilized and prosperous part of Germany. As, however, 
the Hohenstaufen line gradually lost strength in its hope- 
less struggle with the papacy, the Swabian nobles increased 
in power at the expense of the dukes, and several of them 
became “immediate.” No duke of Swabia was appointed 
after the death of Conradin, the last of the Hohenstaufen, 
in 1268, and his place was henceforth filled in some degree 
by the count of Wirtemberg as primus inter pares. For the 
next 250 years or so the history of Swabia cons‘sts of an 
endless series of fends between the different members of 
the duchy, mingled with more or less abortive attempts of 
the German emperors and others to restore peace. The lesser 
nobles fought with the greater nobles, the towns banded 
themselves together against both, and alliances and counter- 
alliances were formed and dissolved with bewildering ra- 
pidity. The “Schleglerkrieg” is the name given to a bloody 
co itest between the counts of Wirtemberg and the lesser 
noblesse in 1367. The most important of the various 
leagues formed by the towns wasthe “ Schwiibischer Stidte- 
bnnd” of 1376, the point of which was directed against 
Wirtemberg. In 1488 the Swabian estates,—nobles, pre- 
lates, and towns,—weary of constant dissension, joined in 
the Great Swabian Confederation, the object of which was 
to maintain peace throughout the country. This league 
possessed a carefully drawn up constitution and exercised 
executive and judicial functions throughout the whole of 
Swabia, maintaining a standing army to give force to its 
decrees. Though not successful in completely abolishing 
war within Swabia, the confederation was by no means a 
failure. It was, for instance, the general of the eonfedera- 
tion that put an end to the calamitous Peasants’ War of 
1525. The Reformation found ready acceptance in Swabia. 
Wirtemberg, Ulm, and some of the other estates even 
joined in the Schmalkald League; but for this they after- 
wards had to pay large fines to the emperor, while the 
towns lost their democratic constitution, and with it most 
of their political importance. The outstanding feature of 
Swabian history for some time afterwards may be said to 


be the struggle for supremacy between the Protestant Wiir- 


south of the equator. 


tribes along the route. 
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all Germany was divided into ten circles, one of them was 
named the Schwibischer Kreis, or Swabian Circle (see 
above). The circle received its complete organization in 
1563, and retained it practically unchanged till the dis- 
solution of the empire in 1806. Swabia suffered severely 
in the Thirty Years’ War, and it was also one of the scenes 
of the struggles consequent on the French Revolution. 
But its. modern history must be sought for under such 
headings as WURTEMBERG and BADEN. 


SWAHILI ( Wa-Swahit’, ie., ‘* Coast People,’” 
from the Arabic sd/ui/, coast), a term now commonly 
applied to the inhabitants of Zanzibar and of the 
opposite mainland between the parallels of 2° and 9° 
S., who are subjects of the sultan of Zanzibar, and 
whose mother-tongue is the Ki-Swahili language. 
According to present local usage no person would be 
called a Swahili unless he verified these two conditions. 
The Swahili are essentially a mixed people, in whom 
the Bantu and Arab elements are mingled in the 
proportion of about three to one ; and the same is true 
of their speech, which of all the Bantu dialects has 
been most affected by Arab and other influences. The 
interest attaching to the Swahili people, who have 
ficured so largely in the history of African enterprise 
during the last half century, is thus of a social rather 
than of a strictly scientific character. The energy and 
intelligence derived from a large infusion of Semitic 
blood has enabled them to take a leading part in the 
development of trade and the industries, as shown in 
the wide diffusion of their language, which, like the 
Hindustani in India and the Guarani in South. 
America, has become the principal medium of inter- 
communication throughout most of the continent 
During his journey from the. 
Indian Ocean to the Atlantic Commander Cameron 
found that a knowledge of this language enabled him 


everywhere to dispense with the aid of an interpreter, 


as it was understood by one or more persons in all the 
Owing to this circumstance 
the intelligent and enterprising natives of Zanzibar 
have been found indispensable assistants in every ex- 
pedition penetrating from the eastern seaboard to the- 
interior since they began to be employed by Speke and 
Burton as porters and escorts. Missionary enterprise 
has been at work amongst the Swahili, who are all Mo~ 
hammedans, but with poor results. The language, 
however, has been carefully studied, and is now better 
known than perhaps any other member of the Bantu 
family. There are several varieties, of which the 
chief are--the archaic Ki-Ngozi in the north about 
the river Tana, mostly free from foreign elements; the 
Ki-Mvita of the Mombasa district, reduced to writing 
by Krapf; and the Maneno Ungnya of Zanzibar, 
which is most affected by Arabic, Persian, Indian, and 
other foreign influences, but which, nevertheless, is. 
now the literary standard ; of it complete grammatical 
treatises have been published, and into it portions of 
the Bible have been translated by Bishop State 
SWALLOW (A.-S. Srvalewe, Icel. Svala, Duteh 
Zwaluw, Germ. Schwalbe), the bird which of all 
others is recognized as the harbinger of summer 
in the northern hemisphere; for, though some slight 
differences, varying according to. the meridian, are 
constantly presented by the birds which have 
their home in Europe, in Northern Asia, and 
in North America respectively, it is diffieult to. 
allow to them a_ specific value; and consequently 
a zoologist of wide views, while not overlooking this 
loeal variation, will regard the Swallow of all these 
tracts as forming a single species, the //irundo rustica 
of Linneeus.? Returning, usually already paired, to 


1 The language was first reduced to writing by the Arabs, who. 
still use the Arabie character. But the European missionaries 
have wisely replaced this by the Roman system, which is far 
more suited for the transliteration of most African, and especially 
of the Bantu, tongues. 

2 Dr. Stejneger (one of the chief leaders in the recent American 
movement, the results though not the intention of which would 
be the subversion of much of the nomenclature of birds hitherto. 


temberg and the Roman Catholic Austria. In 1512, when thought in Europe to have been established on tolerably firm 
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its summer-haunts, after its winter-sojourn in southern 
lands, and generally reaching England about the first 
week in April, it at once repairs to its old quarters, 
nearly always around the abodes of men ; and, about 
a month later, the site of the nest is chosen, resort 
being had in most cases to the very spot that has 
formerly served the same purpose—the old structure, 
if still remaining, being restored and refurnished. So 
trustful is the bird that it commonly establishes itself 
in any of men’s works that will supply the necessary 
accommodation, and a shed, a barn, or any building 
with an open roof, a chimney! that affords a support 
for the nest, or even the room of an inhabited house 
—if chance should give free access thereto,—to say 
nothing of extraordinary positions, may be the place 
of its choice. Wheresoever placed, the nest is formed 
of small lumps of moist earth, which, carried to the 
spot in the bird’s bill, are dully arranged and modelled, 
with the aid of short straws or slender sticks, into the 
required shape. This is generally that of a half- 
saucer, but it varies according to the exigencies of the | 
site. The materials dry quickly into a hard crust, 
which is lined with soft feathers, and therein are laid 
from four to six white eggs, blotched and speckled 
with gray and orange-brown deepening into black. 
Two broods are usually reared in the season, and the 
young on leaving the nest soon make their way to 
some leafless bough, whence they try their powers of 
flight, at first accompanying their parents in short ex- 
cursions on the wing, receiving from them the food 
themselves are as yet unable to capture, until able to 
shift for themselves. They collect in flocks, often 
of many hundreds, and finally leave the country about 
the end of August or early in September, to be fol- 
lowed, after a few weeks, by their progenitors. The 
Swallows of Europe doubtless pass into Africa far be- 
yond the equator,” and those of Northern Asia, though 
many stop in India or Burmah, even further to the 
southward, occasionally reaching Australia, while 
those of North America extend their winter-wander- 
ings to southern Brazil; but, whithersoever they then 
resort, they during that season moult their feathers, 
and this fact affords one of the strongest arguments 


against the popular belief (which, curious to say, is| § 


still partly if not fully entertained by many who 
should know better) of their becoming torpid in 
winter, for a state of torpidity would suspend all ani- 
mal action.* The chestnut forehead and throat, the 
shining steel-blue upper plumage, and the dusky- 
white—in some cases reddening so as almost to vie 
with the frontal and gular patches—of the lower parts 
are well known to every person of observation, as is 
the markedly forked tail, which is become proverbial 
of this bird. 


Taking the word Swallow in a more extended sense, it is 
used for all the members of the Family Hirundinide,* ex- 
cepting a few to which the name MARTIN (vol. xy. p. 587) 


principles) would apply to the Swallow the generic term of Cheli- 
don, generally accepted for the MARTIN (vol. xv. p. 587), and to 
the latter Hirundo. Herein he is technically incorrect, for one 
of the first principles of zoological nomenclature hds always been 
that a generic term, to be valid, must be defined. In the ab- 
sence of definition such a term may be, by courtesy, occasionally 
accepted ; but this courtesy has never been, nor except in 
America is likely to be, extended to the misapplication here in 
question. 

1 Hence the common English name of “Chimney-Swallow.” 
In North America it is usually the * Barn-Swallow.” : 

2 It must be noted that the Swallow has been observed in Eng- 
land in every month of the year; but its presence from the be- 
ginning of December to the middle of March is an extremely | 
Tare occurrence. 

% See John Hunter's Essays and Observations in Natural History. 
edited by Sir R. Owen in 1861 (ii. p. 280). An excellent biblio- 

raphy of the Swallow-torpidity controversy, up to 1878, is given 

y Prof. Coues (Birds of the Colorado Valley, pp. 378-390), who 
seems still to hanker after the ancient faith in “ hibernation.” 

4 An enormous amount of labor has been bestowed upon the 
Hirundinide by Mr. Sharpe (Cat. B. Br. Museum, x. pp. 85-210), 
only commensurate, perhaps, with that required for an under- 
standing of the results at which he has arrived. Nothing can 
better show the difficulty of unravelling the many puzzles which 
the Family offers than this;.and it is to be hoped that in his 
finely-illustrated Monograph which is now in course of publica- 
tion he will succeed in clearing up some of them. 


SWAMMERDAM—SWAN. 


has been applied, and this Family includes from 80 to 100 
species, which have been placed in many different genera, 
The true Swallow has very many affines, some of which 
range almost as widely as itself does, while others seem to 
have curiously restricted limits, and much the same may 
be said of several of its more distant relatives. But alto- 
gether the Family forms one of the most circumscribed 
and therefore one of the most natural groups of Oscines, 
having no near allies; for, though in outward appearance 
and in some habits the Swallows bear a considerable re- 
semblance to SwWIFTs (q.v.), the latter belong to a very dif- 
ferent Order, and are not Passerine birds at all, as their 
structure, both internal and external, proves. It has been 
sometimes stated that the Hirundinide have their nearest 
relations in the FLYCATCHERS (vol. ix. p. 307); but the as- 
sertion is very questionable, and the supposition that they 
are allied to the Ampelide (cf. WAXWING), though possibly 
better founded, has not as yet been confirmed by any ana- 
tomical investigation. An affinity to the Indian and Aus- 
tralian Artamus (the species of which genus are often known 
as Wood-Swallows, or Swallow-Shrikes) has also been sug- 
gested; and it may turn out that this genus, with its 
neighbors, may be the direct and less modified descendants 
of a generalized type, whence the Hirundinide have di- 
verged ; but at present it would seem as if the suggestion 
originated only in the similarity of certain habits, such as 
swift flight and the capacity of uninterruptedly taking and 
swallowing insect-food on the wing. 


Swallows are nearly cosmopolitan birds, inhabiting 
every considerable country except New Zealand, 
wherein only a stray example, presumably from Aus- 
tralia, occasionally occurs. (A. N.) 

SWAMMERDAM, Joun (1637-1680), may be 
ranked almost with Leeuwenhoek as one of the most 
eminent Dutch naturalists of the 17th century. Born 
at Amsterdam in 1637, the son of an apothecary and 
naturalist, he was destined for the church; but he in- 
sisted on passing over to the profession of medicine, 
meanwhile passionately devoting himself to the study 
of insects. Having necessarily to interest himself in 
human anatomy, he devoted much attention to the 
preservation and better demonstration of the various 
structures, and he devised the method of studying 
the circulatory system by means of injections, so doing 
the greatest service to practical anatomy. ‘The fame 
of his collection soon became European; thus the 
rand-duke of Tuscany offered him 12,000 florins 
[$4680] for his collection, on condition of his coming 
to Florence to continue it. His General History of 
Insects and other kindred works lie at the foundation 
of modern entomology, and include many important 
discoveries. Thus he cleared up the subject of the 
metamorphosis of insects, and in this and other ways 
laid the beginnings of their natural classification, while 
his researches on the anatomy of mayflies and bees 
were also of fundamental importance. His devotion 
to science led to his neglect of practice; his father 
greatly resented this, and stopped all ype and 
thus Swammerdam experienced a period of consider- 
able privation, which Rad the most unfortunate con- 
sequences to his health, both bodily and mental. In 
1675 he published his [story of the Ephemera, and 
in the same year his father died, leaving him an ade- 
quate fortune, but the mischief was irreparable. He 
became a hypochondriac and mystic, joined the fol- 
lowers of Antoinette Bourignon, and died at Amster- 
dam in 1680. 

SWAN (A.-S. Stan and Swon, Icel. Svanr, Dutch 
Zwaan, Germ. Schwan), a large swimming-bird, well 
known from being kept in a half-domesticated condi- 
tion throughout many parts of Europe. whence it has 
been carried to other countries. In England it was 
far more abundant formerly than at present, the 
young, or Cygnets,® being highly esteemed for the 
table, and it was under especial enactments for its 
preservation, and regarded as a ‘‘ Bird Royal” that no 
subject could possess without license from the crown, 


ied 


origin. 
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the ranting of which license was accompanied by the | ferences. These being examined by Yarrell led him to an- 
condition that every bird in a ** game’? (to use the old | nounce (Proc. Zool. Society, 1838, p. 19) the birds presenting 


legal term) of Swans should bear a distinguishing 
mark of ownership (cygninota) on the bill. Origin- 
ally this privilege was conferred on the larger free- 


holders only, but it was gradually extended, so that in | 


the reign of Elizabeth upwards of 900 distinct Swan- 
marks, being those of private persons or corporations, 


were recognized by the royal Swanherd, whose juris- | 
It is im- | 


diction extended over the whole kingdom. 
possible here to enter into further details on this sub- 
ject, interesting as it is from various points of view.! 
t is enough to remark that all the legal protection 


afforded to the Swan points out that it was not indi- | 
genous to the British Islands, and indeed it is stated | 


(though on uncertain authority) to have been intro- 
duced to England in the reign of Richard Coeur de 
Lion ; but it is now so perfectly naturalized that birds 
having the full power of flight remain in the country. 


There is no evidence to show that its numbers are ever | 


increased by immigration from abroad, though it is 
known to breed asa wild bird not further from our 
shores than the extreme south of Sweden and possibly 
in Denmark, whence it may be traced, but with con- 
siderable vacuities, in a southeasterly direction to the 
valley of the Danube and the western part of Central 
Asia. In Europe, however, no definite limits can be 
assigned for its natural range, since birds more or less 
reclaimed and at liberty consort with those that are 
truly wild, and either induce them to settle in locali- 
ties beyond its boundary, or of themselves occupy such 
localities, so that no difference is observable between 
them and their untamed brethren. From its breeding- 
grounds. whether they be in Turkestan, in sith 
eastern Europe, or Scania, the Swan migrates south- 
ward towards winter, and at that season may be found 
in northwestern India (though rarely), in Egypt, and 
on the shores of the Mediterranean. 


The Swan just spoken of is by some naturalists named the 
Mute or Tame Swan, to distinguish it from one to be pres- 
ently mentioned, but it is the Swan simply of the English 
language and literature. Scientifically it is usually known as 
Cygnus olor or C. mansuetus. It needs little description ; its 
large size, its spotless white plumage, its red bill, sur- 
mounted by a black knob (technically the “ berry ”) larger 
in the male than in the female, its black legs and stately 
appearance on the water are familiar, either from figures 
innumerable or from direct observation, to almost every 
one. When left to itself its nest is a large mass of aquatic 
plants, often piled to the height of a couple of feet and 

ibly some six feet in diameter. In the midst of this is 
a hollow which contains the eggs, generally from five to 
nine in number, of a grayish-olive color. The period of in- 
cubation is between five and six weeks, and the young 
when hatched are clothed in sooty-gray down, which is 
succeeded by feathers of dark sooty-brown. This suit is 
gradually replaced by white, but the young birds are more 
than a twelvemonth old before they lose all trace of color- 
ing and become wholly white. 

It was, however, noticed by Plot (N. H. Staffordshire, p. 
223) 200 years and more ago that certain Swans on the Trent 
had white Cygnets; and it was subsequently observed of 
such birds that both parents and progeny had legs of a paler 
color, while the young had not the “blue bill” of ordinary 
" Swans at the sameage that has in some parts of the country 
given them a name, besides offering a few other minor dif- 


1 At the present time the Queen and the Companies of Dyers 
and Vintners still maintain their Swans on the Thames, and a 
yearly ex tion is made in the month of August to take up the 

oung b thence called “* Swan-upping” and corruptly “Swan- 
ok "—and mark them. The largest Swannery in 
Lord 


ping ngland, 
eed the only one worthy of the name, is that belonging to 
Ilchester, on the water called the Fleet, lying inside the 
Chesil Bank on the coast of Dorset, where from 700 to double that 
number of birds may be kept—a stock doubtless too great for the 
area, but very small when compared with the numbers that used 
to be retained on various rivers in the country. The Swanpit at 
1 ch seems to be the only place now existing for fattening 
the Cy gnats. for the table—an expensive process, but one full 
app 


those who have tasted the results. The Englis 
laws and regulations have been concisely but admirabl 
Geena ‘by the Tate Serjeant Manning (Penny Cyolopertia, xxit 
r 272), and the subject of Swan-marks, elucidated by 
ed materials in the British Museum and other libra’ 
‘of which a compendious account, from an antiquarian 
point of view, would be very desirable. 


un- 
s, is 
and 


them as forming a distinct species, C. immutabilis, to which 
the English name of “ Polish” Swan had already been 
attached by the London poulterers.?- There is no question 
so far as to the facts ; the doubt exists as to their bearing in 
regard to the validity of the so-called ‘‘species.” Though 
apparently wild birds, answering fairly to the description, 
oceasionally occur in hard winters in Britain and some 
parts of the European Continent,’ their mother country has 
not yet been ascertained,—for the epithet “ Polish” is but 
fanciful,—and most of the information respecting them is 
derived only from reclaimed examples, which are by no 
means common. Those examined by Yarrell are said to 
have been distinctly smaller than common Swans, but those 
recognized of late years are as distinctly larger. The mat- 
ter requires much more investigation, and it may be re- 
marked that occasionally Swans, so far as is known of the 


| ordinary steck, will produce one or more Cygnets differing 


from the rest of the brood exactly in the characters which 
have been assigned to the so-called Polish Swans as specific 
namely, their white plumage slightly tinged with buff, their 
pale legs, and flesh-colored bill. It may be that here we 


| have a case of far greater interest than the mere question 


of specific distinction,* in some degree analogous, but yet in 
an opposite direction, to that of the so-called Pavo nigripen- 
nis before mentioned (PEACOCK, vol. xviii. p. 454). 

Thus much having been said of the bird which is nowa- 
days commonly called Swan, and of its allied form, we 
must turn to other species, and first to one that anciently 
must have been the exclusive bearer in England of the 
name. This is the Whooper, Whistling, or Wild Swan? of 
modern usage, the Cygnus musicus or C. ferus of most authors, 
which was doubtless always a winter-visitant to this 
country, and, though nearly as bulky and quite as purely 
white in its adult plumage, is at once recognizable from the 
species which has been half domesticated by its wholly dif- 
ferent but equally graceful carriage, and its bill—which is 
black at the tip and lemon-yellow for a great part of its 
base. This entirely distinct species is a native of Iceland, 
eastern Lapland, and northern Russia, whence it wanders 
southward in autumn, and the musical tones it utters (con- 
trasting with the silence that has caused its relative to be 
often called the Mute Swan) have been celebrated from the 
time of Homer to our own. Otherwise in a general way 
there is little difference between the habits of the two, and 
very closely allied to the Whooper is a much smaller species, 
with very well marked characteristics, known as Bewick’s 
Swan, C. bewicki. This was first indicated as a variety of the 
last by Pallas, but its specific validity is now fully estab- 
lished. Apart from size, it may be externally distinguished 
from the Whooper by the bill having only a small patch of 
yellow, which inclines to an orange rather than a lemon 
tint; while internally the difference of the vocal organs is 
well marked, and its ery, though melodious enough, is 
unlike. It has a more easterly home in the north than 
the Whooper, but in winter not unfrequently occurs in 
Britain. 


Both the species last mentioned have their representa- 


tives in North America, and in each case the trans-Atlantic 
bird is considerably larger than that of the Old World. The 
first is the Trumpeter-Swan, C. buccinator, which has the 
bill wholly black, and the second the C. columbianus or 
americanus’—greatly resembling Bewick’s Swan, but with 
the colored patches on the bill of less extent and deepening 
almost into scarlet. South America produces two very dis- 
tinct birds commonly regarded as Swans,—the Black-necked 
Swan and that which is called Cascaroba or Coscaroba. ‘This 
last, which inhabits the southern extremity of the continent 
to Chili and the Argentine territory, and visits the Falkland 
Islands, is the smallest species known,—pure white in color 


except the tip of its primaries, but having a red bill and red | 


2M. Gerbe, in his edition of Degland’s Ornithologie Européenne 
(ii. p. 477), makes the amusing mistake of attributing this name 
to the “fourreurs” (furriers) of London, and of reading it ‘* Cygne 
du pole” (polar, and not Polish, tie i 

> Chiefly in the northwest, but Lord Lilford has recorded (Jbis, 
1860, p. 351) his having met with them in Corfu and Epirus. 

4 the most recent authorities on the Polish Swan are Steven- 
son, in separately-printed advance sheets (1874) of his Birds of 
Norfolk (vol. iii.), and Southwell (Trans. Norf. & Norw. Nat. Society, 


| ii. pp. 258-260), as well, of course, as Dresser (B. Europe, vi. pp. 


429-433, pl. 419, Figs. 1, 2). 

6 In some districts it is called by wild-fowlers “ Elk,” which 
perhaps may be cognate with the Icelandic A//t and the Old Ger- 
man Bibs or Elps (ef. Gesner, Ornithologia, pp. 358, 359), though by 
being Germans £/b-schwan seems to be used for the preceding 
species. ; 

sf Examples of both these species have been recorded as oceur- 
ring in Britain. and there can be little doubt that the first has 
made its way hither. Concerning the second more precise details 


770 


feet. The former, C. melanocorypha or nigricollis, if not dis- 
covered by earlier navigators, was observed by Narborough 
2d August, 1670, in the Strait of Magellan, as announced in 
1694 in the first edition of his Voyage (p. 52). It was sub- 
sequently found on the Falkland Islands during the French 
settlement there in 1764-65, as stated by Pernetty ( Voyage, 
ed. 2, ii. pp. 26, 99), and was first technically described in 
1782 by Molina (Saggio sulla Stor. Nat. del Chile, pp. 234, 344). 
Its range seems to be much the same as that of the Casca- 
roba, except that it comes further to the northward, to the 
coast of southern Brazil on the east, and perhaps into Bo- 
livia on the west. It is a very handsome bird, of large size, 
with a bright red nasal knob, a black neck, and the rest of 
its plumage pure white. It has been introduced into Europe, 
and breeds freely in confinement. 

A greater interest than attaches to the South-American 
birds last mentioned is that which invests the Black Swan 
of Australia, Considered for so many centuries to be an 
impossibility, the knowledge of its existence seems to have 
impressed (more perhaps than anything else) the popular 
mind with the notion of the extreme divergence—not to 
say the contrariety—of the organic products of that coun- 
try. By a singular stroke of fortune we are able to name 
the precise day on which this unexpected discovery was 
made. The Dutch navigator Willem de Vlaming, visiting 
the west coast of Zuidland (Southland), sent two of his boats 
on the 6th of January, 1697, to explore an estuary he had 
found. There their crews saw at first two and then more 
Black Swans, of which they caught four, taking two of them 
alive to Batavia; and Valentyn, who several years later 
recounted this voyage, gives in his work? a plate represent- 
ing the ship, boats, and birds, at the mouth of what is now 
known from this circumstance as Swan River, the most 
important stream of the thriving colony of West Australia, 
which has adopted this very bird as its armorial symbol. 
Valentyn, however, was not the first to publish this inter- 
esting discovery. Newsof it soon reached Amsterdam, and 
the burgomaster of that city, Witsen by name, himself a 
fellow of the Royal Society, lost no time in communicating 
the chief facts ascertained, and among them the finding of 
the Black Swans, to Martin Lister, by whom they were laid 
before that society in October, 1698, and printed in its 
Philosophical Transactions (xx. p.361). Subsequent voyagers, 
Cook and others, found that the range of the species 
extended over the greater part of Australia, in many dis- 
tricts of which it was abundant. It has since rapidly 
decreased in numbers, and will most likely soon cease to 
exist asa wild bird, but its singular and ornamental appear- 
ance will probably preserve it as a modified captive in most 
civilized countries, and perhaps even now there are more 
Black Swans in a reclaimed condition in other lands than 
are at large in their mother country. The species scarcely 
needs description: the sooty black of its general plumage 
is relieved by the snowy white of its flight-feathers and its 
coral-like bill banded with ivory. 


The Cygnine admittedly form a well-defined group 
of the Family Anatide, and there is now no doubt as 
to its limits, except in the case of the Cascaroba 
above mentioned. This bird would seem to be, as is 
so often found in members of the South American 
fauna, a more generalized form, presenting several 
characteristics of the Anatinee, while the rest, even its 
Black-necked compatriot and the almost wholly Black 
Swan of Australia, have a higher morphological rank. 
Excluding from consideration the Rttle. nown (. 
davidi, of the five or six® species of the Northern hemi- 
sphere, four present the curious character, somewhat 
analogous to that found in certain CRANES (vol. vi. p. 
484), of the penetration of the sternum by the trachea 
nearly to the posterior end of the keel, whence it 
returns forward and upward again to revert and enter 


1 Dr. Stejneger (Proc. U. S. Nat. Musewm, 1882, pp. 177-179) has 
been at much pains to show that this is no Swan at all, but 
merely a large Anatine form. Further research may prove that 
his views are well founded, and that this, with another very im- 

erfectly known species, C. davidi, described by Swinhoe (Proc. 

ol, Society, 1870, p. 430) from_a single specimen in the Museum 
of Peking, should be removed from the Sub-Family Cygning. Of 
¢. coscoroba Mr. Gibson remarks (Jbis, 1880, pp. 36. 37) that its 
“note is aloud trumpet-call,” and that it swims with “the neck 
curved and the wings raised after the true Swan model.” 

2 Commonly Fen as Oud en Nieuw Oost Indien (Amsterdam, 
1726). The incidents of the voyage are related in Deel iii. 
a iy. (which has for its title Description of Banda) pp. 68 


Tks 

3 The C. unwini doubtfully described by Mr. Hume (Ibis, 1871, 
pp. 412, 413) from India, though recognized 7 Dr. Stejneger (ut 
supra), seems to be only the immature of the Mute Swan. 
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‘the lungs; but in the two larger of these species, when 
‘adult, the loop of the trachea between the walls of the 
keel takes a vertical direction, while in the two smaller 
the bend is horizontal, thus affording an easy mode of 
|recognizing the respective species of each.* Fossil 
remains of more than one species of Swan have been 
found. The most rate a is C. Heber which 
/was nearly a third larger than the Mute Swan, and 
was described from a Maltese cave by Prof. Parker 
‘in the Zoological Transactions (vi. pp. mene - 
; A, N. 
| SWANSEA, a municipal and parliamentary bor- 
‘ough and large seaport of Glamorganshire, South 
_ Wales, is finely situated in an angle between lofty hills, 
/on the river Tawe, near its mouth in the beautiful 
| Swansea Bay, a recess of the Bristol Channel, and on 
| the Great Western, London and North-Western, Mid- 
‘land, and Rhondda and Swansea Bay railway lines, 45 
miles west-northwest of Cardiff. Being for the most 
part of comparatively modern growth, the streets 
are laid out with great regularity. Swansea retains 
\few traces of antiquity, and some of its more pic- 
turesque features have been destroyed to make room 
for the construction of docks. Of the old castle, 
originally founded in 1099 by Henry Beauchamp, earl 
of Warwick, to secure possession of his lands in the 
rovinee of Gower, the principal remains are the keep, 
built by Bishop Gower of St. David’s after the castle 
had been for some time in ruins, a range of arched 
dungeons lit by loopholes, and the hall, now fitted up 
for use asa volunteer drill hall. There are fragments 
of a wall with a Gothic window of the hospital of St. 
David, founded by Bishop Gower in 1331. echurch 
of St. Mary’s, founded by the same bishop, was rebuilt 
in 1739, with the exception of the tower and chancel. 
The modern public buildings include the guildhall, in 
the Italian style with Corinthian pillars and pilasters, 
erected in 1846, and comprehending the municipal 
offices, the crown and nisi prius courts, the council 
chamber, and the library of the Swansea and Neath 
Incorporated Law Society; the royal institution of 
South Wales, established 1835, a building in the Tonic 
style, and embracing a library, a lecture hall, and a 
museum of geelogy, mineralogy, natural history, and 
antiquities ; the free public library, schools of art, and 
art gallery, a fine new building with about 30,000 vol- 
umes (including the library of the Rev. Rowland 
Williams, one of the authors of Essays and Reviews) 
and a large number of beautiful engravings; the gram- 
mar school, founded by Hugh Gore, bishop of Water- 
ford, in 1682; the market (1830), the cattle market 
(1864); the Albert hall for concerts (1864), with a 
smaller hall erected in 1881 ; the agricultural hall ; the 
working men’s club (1875) ; the Prince of Wales hall 
(1882); and two theatres. The benevolent institutions 
include the general hospital, founded in 1817, and re- 
built with the addition of two wingsin 1878; the Cam- 
brian institution for the deaf and dumb, founded in 
1847, and several times extended ; the Swansea and 
South Wales institute for the blind (1865) ; the nursing 
institution (1853); the provident dispensary (1876) ; 
the eye hospital (1878); the industrial home (1859); ° 
and the sailors’ home (1864). Swansea is specially 
well supplied with parks and recreation grounds. 
They include Berek grounds between Parkwern and 
Singleton (1872), 9 acres in extent, and containing a 
beautiful reservoir and ornamental lawns ; Cwmdonkin 
4 The correct scientific nomenclature of the Swans is a matter 
that offers many difficulties, but they are of a kind far too technical 
to have any interest for the general reader. Dr. Stejneger, in his 
learned ‘* Outlines of a Monograph ” of the group ), has 
employed much research on the subject, with the re h 
can only be deemed unhappy) of upsetting nearly 
views hitherto, existing, and propounding some which f 


thologists outside of his adopted country are likel 
since the principles on which he has 
added) ¢ 4 


monly received, nor (it may perhaps 
common sense. In the text. as above written, 
taken to use names which will cause little ifany 
ing, and this probably is all that can be said in 

of confusion. a 
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park, on the uplands, 13 acres, and commanding fine 
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' total average value of the exports of the produce of the 


views ; the new recreation ground, formed in 1883, 1] | United Kingdom was about £1,500,000 [$7,290,000], but has 


acres, situated between Brynmill and the Oystermouth 
road; Park Llewelyn, to the north of Swansea, 40 
acres; and the St. Helen’s field, near the beach, about 
20 acres, now being laid out. The population of the 
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municipal borough (area 4363 acres) in 1871 was 51,- 
702, and in 1881 it was 65,597. The population of 
the parliamentary borough in 1881 was 73,971. Its area 
then was 4777 acres, but in 1885, when Swansea re- 
ceived independent representation, the area was di- 
minished, the population of this smaller area being 5v,- 
043 in 1881. 


Swansea owes its prosperity to its situation in the neigh- 
borhood of extensive collieries and to its possession of great 
natural advantages as a harbor. With some exaggeration 
it has been called the “metallurgical centre of the world,” 
but the title must at least be allowed in reference to copper, 
which is imported to be smelted from all parts of the world. 
The smelting of copper, which has been carried on in the 
district from the time of Elizabeth, is the distinctive and 
most important industry of the town, the others including 
tinplate manufacture, lead smelting, spelter and zinc manu- 
facture, the extraction and manufacture of silver, nickel, 
and cobalt, iron smelting, Siemens steel manufacture, the 
manufacture of chemicals, of agricultural manure, and of 
patent fuel, and the construction of railway carriages &nd 
wagons. In Swansea Bay there are valuable oyster fisheries. 
The earliest harbor works on a large scale were those of 
the South Dock Company, begun in 1847 and opened in 
1859. This dock, which has an area of about 13 acres, with 
a half-tide basin of 4 acres and a lock 300 feet long by 60 
feet wide, is used principally for the export of coal. The 
north dock, completed in 1882, has an area of about 10} 
acres, in addition to several other smaller docks. An im- 
portant addition was made by the completion of the Prince 
of Wales Dock in October, 1881, with an area of 23 acres; 
and as yet this additional accomodation is more than suf- 
ficient for the trade of the port. In 1876 the number of 
sailing and steam vessels that entered with cargoes and in 
ballast from foreign countries, British possessions, and coast- 
wise was 7799, of 1,068,062 tons; the number that cleared 
being 7549, of 1,041,078 tons. In 1885 the entrances were 

7447, of 1,461,248 tons, the clearances 7051, of 1,366,117 tons. 
_ The total average value of the imports of foreign and colo- 
; produce during the five years ending 1885 was about 
£2,400,000 [$11,664,000], but has been decreasing; and the 


| been steadily increasing, and has reached over £2,000,000 
| [$9,720,000 |. 


There is a large trade with France, Portugal, 
Spain, and the Mediterranean ports. There is also consider- 
able trade with South Africa, and the trade is greater with 
South than with North America. The exports consist chiefly 
of the various manufactures of the town, especi- 
ally tin plates, the direct trade in which between 
Swansea and American ports has within the last two 
years attained great importance ; and the imports in- 
clude chiefly metallic ores, timber, and various kind 
of provisions. Shipbuilding and ship-repairing are 
carried on, but the industry is of minor import- 
ance, 

Swansea owes its origin to the erection of the castle 
in 1099 by Henry Beauchamp, earl of Warwick, who 
introduced into ita garrison of English and Flemish 
colonists. The fortress was frequently assaulted in 
the 12th and 13th centuries, and in 1260 was burned 
down by Llewelyn ab Grwfydd, last prince of North 
Wales. During the insurrection of Owen Glendower 
against Henry IV. it was aguin destroyed. Swansea 
was created a borough by a charter of King John, 
which is said to be preserved among the records of 
the Tower of London. The earliest charter in pos- 
session of the corporation is that granted by Henry 
III. in 1234, conferring upon it freedom from toll 
pontage and other customs. Its privileges were con- 
firmed by Edward II. and Edward III. The town 
was during the Civil War alternately in the hands 
of both parties, but in 1647 the castle was dis- 
mantled by the Parliamentarians, after which Oliver 
Cromwell was made lord of Swansea of the sig- 
niory of Gower, and of the manor of Kelvey. The 
corporation now consists of a mayor, 6 aldermen, and 
18 councillors, and the borough has a commission of 
the peace. From the reign of Henry VIII. it con- 
tributed along with other boroughs to return a 
member to parliament. In 1658 it received a charter 
from Cromwell permitting it to return a member 
for itself, but after the Restoration it resumed its’ 
character as contributory. In 1832 it became the 
head of a new district of boroughs, and in 1885 it re- 
ceived separate representation while a portion of its 
area was also included in a district of boroughs to 
which it gives the name. In the reign of Edward 
IV. the castle came by marriage to the Somerset 
family, and it is held by the duke of Beaufort, whose 
title of Baron Herbert of Gower dates from 1506. 


SWARTZ, Otor (1760-1818), acelebrated Swedish 
botanist, was born in 1760. He commenced his bo- 
tanical studies in Upsala, under Linnzeus and Thun- 
berg, and began early to make exeursions. He made 
a voyage to America in 1783, visited England in 1788, 
returned to Sweden in 1789, and was made professor 
of natural history in Stockholm. He was the author 
of many systematic works, and largely extended our 
knowledge of both flowering plants and cryptogams. 
He died in 1818. 


See Sachs, Geschichte d. Botanik. 


SWATOW (also, less frequently, SwarTow and 
SHANTOW), a port of China, in the province of Kwang- 
tung, opened to foreign trade in 1869. It is situated 
at. the mouth of the main branch of the river Han, 
which 30 miles inland flows past the great city of 
Chow-chu or Tai-chu (Tie-chu), and the surrounding 


country is more populous and full of towns and villages | 


than any other part of the province. English mer- 
chants settled on Double Island in the river as early 
as 1856; but the city, which is built on ground but 
recently recovered from the sea, was formerly a mere 
fishing village. The trade of the port has rapidly in- 
creased. In 1869 718 vessels of all nations entered or 
cleared (of 310,500 tons burden), in 1884 1387 vessels 
(1,282,936 tons)—the total valne of the trade being 
respectively £4,800.000 [$23,328,000] and £5,519,772 
[$26,826,091.92]. The surrounding country is a great 
sugar-cane district producing annually about 2,000,000 
piculs (picul = 133} th) of sugar, and there is an ex- 
tensive refinery in the town employing upwards of 
600 workmen and J exceone dd a reservoir for 7,000,000 
gallons of water. Next in value comes the manufac- 

: 
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ture of bean-cake, which is also imported in large quan- 
tities from New-chwang, Chefoo, Shanghai, Amoy and 
Hong-Kong (total import in 1874, 1,408,384 piculs 
[187,784,5334 tb]; in 1884, 2,539,710 [338,628,000 
Ib} ). 
1872) ; grass-cloth, manufactured at Swatow from so- 
called Taiwan hemp (the fibre of the Bahmeria nivea 
from Formosa); pine-apple cloth, manufactured in 
the villages about Kieh-Yang (a town 22 miles distant); 
oranges, for which the district is famous ; cheap fans ; 
and pewter, iron, and tin wares. Swatow is also a great 
emigration port. In 1870 about 22,000 Chinese em- 
barked there for Singapore, Bangkok, and Saigon ; 
and the number of emigrants has since increased so 
that British vessels alone carry 50,000 to 53,000 per 
annum. Of the whole foreign trade of the port up- 
wards of 83 per cent. is in British bottoms, the trade 
with Hong-Kong being of especial importance, The 
population of Swatow is upwards of 30,000. In 1874 
the foreign residents numbered 147 (63 British), in- 
cluding Double Island. 


About 1865 the whole Swatow district was still divided 
into a number of “independent townships, each ruled by 
its own headmen,” and the population was described in the 
official gazetteer as “ generally rebelliousand wicked in the 
highest degree.” Mr. Forrest, British consular agent, re- 
lates that in that year he was witness to the preparations 
for a fight between the people living on the opposite sides 
of the estuary. which was only prevented by an Enclish 
war-vessel. The Taipings swept over the country, and by 
their ravages and plundering did much to tame the inde- 
pendence of the clans. The punishment inflicted in 1869 
by Commander Jones on the inhabitants of Otingpui (Ou- 
ting-pei), about 8 miles from Swatow, for the attack they 
had made on the boats of H.M.S. “ Cockchafer,” showed the 
Chinese authorities that such piratical villages were not so 
strong as had been supposed. General Fang (a native of 
Chow-chu-fu) was sent to reduce the district to order, and 
he carried out his instructions with remorseless rigor. 


SWEAT. See Nurrirton, vol. xvii. p. 704. 

SWEATING-SICKNESS. A remarkable form of 
disease, not known in England before, attracted atten- 
tion at the very beginning of the reign of Henry VII. 
It was known indeed a few days after the landing of 
Henry at Milford Haven on August 7, 1485, as there 
is clear evidence of its being spoken of before the 
battle of Bosworth on August 22. Soon after the 
arrival of Henry in London on August 28 it broke out 
in the capital, and caused great mortality. ‘Two lord 
mayors successively and six aldermen, beside numer- 
ous other persons, died in one week. At the end of 
October, however, the epidemie in London suddenly 
ceased. In Oxford it had already begun at the end 
of August, and lasted with great mortality for six 
weeks. In the course of the autumn it attacked vari- 
ous places, and by the end of December had spread 


suddenly as it came. This alarming malady soon 
became known as the sweating-sickness. It was re- 
garded as_ being quite distinct from the plague, the 
pestilential fever, or other epidemics previously known, 


not only by the special symptom which gave it its. 


name, but also by its extremely rapid and fatal course 
and by other characters to be noted presently. 

From 1485 nothing more was heard of it till 1507, 
when the second outbreak occurred, which was much 
less fatal than the first (it is said because the treatment 
was better understood) and attracted less notice. In 
1517 was a third and much more severe epidemic. It 
began in London in July, and lasted till the middle of 
December. _Many distinguished persons died, inelud- 
ing Lord Clinton, Lord Grey of Wilton, Andrea 
Ammonio, the king’s secretary, and others, with an 
immense number of the common people. In Oxford 
and Cambridge it was also very fatal, as well as in 
other towns, where in some cases half the population 
are said to have perished. There is evidence of the 
disease having spread to Calais and Antwerp, but with 
these exceptions it was confined to England. 


Among the leading exports are tea (since about | 


SWEAT—SWEATING-SICKNESS. 


In 1528 the disease recurred for the fourth time, and 
with great severity. It first showed itself in London 
at the end of May, and speedily spread over the whole 
of England, though not into Scotland or Ireland. In 
London the mortality was very great; the court was 
broken up, and Henry VIII. lett London, frequently 
changing his residence. When the epidemic ceased 
cannot be accurately stated, nor have we any precise 
estimate of the mortality. The most remarkable fact 
about this epidemic is that for the first and last time 
it spread over the Continent. On the 25th July, 1528 
(English style) or 1529 (Roman style), when it was be- 
ginning to decline in London, it suddenly appeared at 
Hamburg. The story went that the infection was 
brought by a ship returning from England, the sailors 
of which were suffering from the disease. However 
this may have been, the disease spread rapidly, so that 
in a few weeks more than a thousand persons died. In 
less than a week it had spread to Liibeck, and thus 
was the terrible sweating-sickness started on a destrue- 
tive course, during which it caused fearful mortality 
throughout eastern Europe. France, Italy, and the 
southern countries were spared. It spread much in 
the same way as cholera, passing in one direction, from 
north to south, arriving at Switzerland in December, 
in another northwards to Denmark, Sweden and Nor- 
way, also eastwards to Lithuania. Poland, and Russia, 
and westwards to Flanders and Holland, unless indeed 
the epidemic, which declared itself simultaneously at 
Antwerp and Amsterdam on the morning of September 
27, came from Kngland direct. In each place which 
it affected it prevailed for a short time only,—gener- 
ally not more than a fortnight: By the end of the . 
year it had entirely disappeared, except in eastern 
Switzerland, where it lingered into the next year ;* 
and the terrible ‘‘ English sweat’ has never appeared 
again, at least in the same form, on the Continent. 

England was, however, destined to suffer from one 
more outbreak of the disease, which oceurred in 1551, 
and with regard to this we have the great advantage 
of an account by an eye-witness, John Kaye or Caius, 
the eminent physician. It first appeared at Shrews- 
bury on April 13, and after spreading to other towns 
in Wales and in the midland counties, broke out in 
London, causing in one week the death of seven hun- 
dred and sixty-one persons. At the end of July it 
ceased in London, but it went through the east of 
England to the north, until the end of August, when 
it began to diminish. At the end of September it 
ceased altogether, without affecting Scotland or Ire- 
land. Nor did it apparently widely affect the Conti- 
nent, though Caius mentions its occurrence at Calais, 
and Brasavolus (De Morbo Gallico) speaks of the 
English sweating-sickness as raging in Flanders in the 


‘year 1551, in which he wrote, causing the death of 
over all England. Then the epidemic disappeared as | 


several thousand persons, and lasting at least till 
September. 


Symptoms.—The symptoms as described by Caius and 
others were as follows: The disease began very suddenly 
with a sense of apprehension, followed by cold shivers 
(sometimes very violent), giddiness, headache, and severe 
pains in the neck, shoulders, and limbs, with great prostra- 
tion,—in short, the usual symptoms of an acute febrile 
attack. In some cases the stomach was affected, and there 
was vomiting, but according to Caius this happened only im 
those who were full of food, The breathing was deep 
frequent, the voice likeamoan, After the cold stage, which 
might last from half an hour to three hours, followed the 
stage of heat and sweating. The characteristic sweat broke 
ont suddenly, and, as it seemed to those unaccustomed to 


| the disease, without any obvious cause. In some cases it 


was much more copious than in others, these differences de- 
pending, according to Caius, mainly on age, clothing, food, 
and other external circumstances, and also on the 

sweating being more profuse in hot weather 
sweat, or after that was poured out, came a- 
and with this headache and delirium, rapid 
tense thirst. Palpitation and pain in the he 


1 Guggenbiihl, Der englische Schweiss in der Sch 


steig, 1838. 
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quent symptoms. No eruption of any kind on the skin was 
generally observed; Caius makes no allusion to such a 
symptom. In the later stages there was either general 
prostration and collapse, or an irresistible tendency to sleep, 
which was thought to be fatal if the patient were permitted 
to give way to it. The malady was remarkably rapid in 
its course, being sometimes fatal even in two or three hours, 
and some patients died in less than that time. More com- 
monly it was protracted to a period of twelve to twenty- 
four hours, beyond which it rarely lasted. Those who 
survived for twenty-four hours were considered safe. 

The disease, unlike the plague, was not especially fatal 
to the poor, but rather, as Caius affirms, attacked the richer 
sort and those who were free livers according to the custom 
of England in those days. “They which had this sweat 
sore with peril or death were either men of wealth, ease, 
or welfare, or of the poorer sort, such as were idle persons, 
good ale drinkers, and taverne haunters.” 

Relapses were not uncommon; but the statements some- 
times made about the disease attacking the same person | 
several times seem to rest on a misunderstanding of the 
original authorities. What is meant is that they had several, ) 
even twelve, successive attacks of sweating. The disease | 
was not thought to be transmitted by contagion from one 
person to another. Nevertheless, in its spread, it appears, 
like cholera, to have followed the main lines of human 
travel and traftic,—passing with Richmond’s army to Bos- 
worth, thence to London, and so on. It would be difficult 
otherwise to explain why Calais should have been affected 
and not the adjacent parts of France. Even the very cir- 
cumstantial story of the disease having been brought to 
Hamburg by a ship from England seems by no means in- 
credible, though it is doubted by some. 

Causes.—Some attributed the disease to the English cli- 
mate, its moisture and its fogs, a view which was thought 
to be supported by the occurrence of unusual rainfall and 
atmospheric moisture in the years of the sweating-sickness. 
But it is plain that the English climate was much the same 
before and after, and can hardly be regarded even as a pre- 
disposing cause, certainly not as an explanation. Nor is 
there much evidence that the epidemic years were distin - 
guished for their humidity. 

In 1485, 1507, and 1517 the seasons were in no way re- 
markable. The year 1528 (1529 in Continental reckoning) 
was, however, certainly notable for excessive moisture. In 
England eight weeks continuous rain began in April, and 
the harvest was spoiled.. In Germany the copious rainfall, 
and the cold fogs which endured through the summer, gave 
the impression that the air of England had been carried 
over to the Continent. In 1551 the outbreak of the sickness 
in Shrewsbury is described as having been preceded by dense 
and stinking fogs, which arose from the valley of the Severn 
and spread over other parts of England. The summer was 
everywhere very hot, and in England moist as well. In 
Amsterdam a similar fog announced the outbreak of the 
sickness in 1528. But we cannot attribute much impor- 
tance to these circumstances, since in other epidemics they 
were wanting, and similar conditions have often occurred 
without any pestilence resulting. 

It was again attributed by some to the intemperate habits 
of the English people, and to the frightful want of cleanli- 
ness in their houses and surroundings which is noticed by 
Erasmus in a well-known passage, and about which Caius 
is equally explicit. But causes such as these cannot, any 
more than climate, account for the incidence in time of an | 
epidemic, even if they do something towards explaining 
its geographical range. Nor is thefe much evidence that 
the English were worse in these respects than most Euro- 


pean nations, though the native country of Erasmus may 
have set an early example of cleanliness. 

Caius and some of the chroniclers make out that this 
special liability of Englishmen to the sweating-sickness 
followed them even into foreign parts, so that in Calais, 
Brabant, and Spain it affected the English only and not 
the natives. This is. puzzling and improbable, except so 
far that the English abroad may have belonged to the same 
classes who mainly suffered at home. But a careful ex- 
amination of those statements shows that they referred 
either to Englishmen who had left England while the 
disease was raging there and carried the infection with 
them, or to merchants and others who were in direct com- | 
munication with home. This disease, like others introduced 


into a foreign country, did not always take root there. But 


it did so sometimes, as, according to contemporary evidence, 
was the case in Flanders in 1551. The statement also 
made that foreigners in England were not affected likewise 
requires qualification, since we know several instances of 
foreigners in London who died of it. On the whole, no 
i importance can be attached to this supposed special 
-of the English physical constitution. 
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From all this we must conclude that climate, season, and 
manner of life were not adequate, either separately or col- 
lectively, to produce the disease, though each may have 
acted sometimes as a predisposing cause. The sweating- 
sickness was in fact, to use modern language, a specifie 
infective disease, in the same sense as plague, typhus, 
scarlatina, or ague. The origin of such diseases is not ex- 
plained by causes such as those above enumerated. We can 
only suppose that they come into being by laws similar to 
those which have determined the evolution of species of 
animals and plants. But when once their specific distinct- 
ness is established they “breed true” and always present 
the same characters. 

Probable Identity with Miliary Fever.—The important ques- 
tion, however, arises—Did this specific disease exist before 
or has it existed after the sixty-six years of its recognized 
history? or is it identical with any other known disease 
called by another name? It is very unlikely that any 
epidemic of so striking a disease should have existed before 
without having been noticed, and there is certainly no 
record since of any outbreak precisely similar. The only 
disease of modern times which bears any resemblance to 
the sweating-sickness is that known as miliary fever 
(““ Schweiss-friesel,” “suette miliaire,”’ or “the Picardy 
sweat”), a malady which has been repeatedly observed in 
France, Italy, and Southern Germany, but not in the 
United Kingdom. It is characterized by intense sweating, 
and occurs in limited epidemics, not lasting in each place 
more than a week or two (at least in an intense form). On 
the other hand, the attack lasts longer than the sweating- 
sickness did, is always accompanied by an eruption of 
vesicles, and is not usually fatal. It is therefore evidently 
not the same as the English disease, though allied to it. 
The first clearly described epidemic was in 1718 (though 
probably it existed before), and the last in 1861. Between 
these dates some one hundred and seventy-five epidemics 
have been counted in France alone. A single epidemic of 
a disease which had a striking resemblance to the sweating- 
sickness was observed in 1802 at Rottingen, a village in the 
district of Wurzburg, Germany. Its access was sudden; 
it affected chiefly robust persons; it was accompanied by 
profuse perspiration, rheumatic pains, etc., without any 
constant eruption. If death resulted it was usually in 
twenty-four hours. The epidemic lasted some ten days, 
and then entirely vanished. It may be considered as an 
extremely severe form of miliary fever. Finally, Hirsch 
has drawn attention to certain cases of a choleraic affection, 
observed first by Dr. Murray in India (1839-40), which has 
been described as a sweating-sickness. It has, however, 
more resemblance to miliary fever than to the English 
sweat. A similar form of disease has been described by 
some French physicians as “choléra cutané ou sudoral.” 
Ona review of the whole evidence, it would appear that 
the only disease which the sweating-sickness much re- 
sembled was the miliary fever, of which it may conceivably 
have been, like the Rottingen epidemic, a highly malignant 
form. 

Where did it Originate 2—Whether it really originated in 
England is a question difficult to answer. Its appearance 
certainly coincided with the arrival of a foreign army, 
consisting, as we know, largely of foreign mercenaries, men 
of foul habits and irregular lives (whom the French king 


~was thought to have done his country a service by getting 


rid of), and crowded into small vessels. Among such men 
any infective disease which arose would, by wantof cleanli- 
ness and overcrowding, be likely to be fostered into great 
intensity. It is in accordance with the history of many 
epidemics to suppose that an ordinary and not very fatal 
disease might under such circumstances assume a malignant 
form.! Now, supposing that the French soldiers brought 


with them their native “ Picardy sweat,” a malady local. 


and not severe in its French home, might not this have 
become developed into the formidable English sweating- 
sickness? If so, its great destructiveness in England 
would also be in great measure explained by its affecting 
a new population. For we find that any exported epidemic 
disease is generally more fatal in a country which receives 
it for the first time, among a population which offers a 
virgin soil to the disease, than it was in the country 
where if was endemic, and where men were inured to the 
infection. The notable exemption of northern France 
from the true sweating-sickness would then have de- 
pended upon the population there being already inured 


_to a milder form of the same disease. As to southern 


France and other countries of the south, they were evidently 
not adapted by climate to receive the infection. If this be 
true, we need hardly expect to see the sweating-sickness 


1 This is the case even with the Oriental plague itself. See 
PLAGUE. 
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again. The sweat of Picardy may continue from time to 
time to produce its comparatively slight epidemics ; but 
the conditions which launched the English sweat on its 


rapid career of destruction are unlikely to occur a second | 


time. The example of the Rottingen epidemic, which on a 
small scale was scarcely less remarkable, may show, how- 
ever, that such an event is not quite impossible. 
Authorities.—For history see Bacon's Life of Henry VII, and the 
chronicles of Grafton, Holinshed, Baker, Fabyan, ete. The only 
English medical account is that of John Caius, who wrote in 
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English A Boke or Counseill Against the Disease commonly called the 
Sweate, or Sweating Sicknesse (London, 1552), and in Latin De 
Ephemera Britannica (Louvain, 1556; reprinted London, 1721). 
The English tract is reprinted in Babington’s translation of 
Hecker's Epidemics of the Middle Ages, Syd. Soc., 1844. This also 
contains Hecker's valuable treatise on the English sweat, pub- 
lished in German, 1834, and also printed in his Volkskrankheiten 
des Mittelalters, edited by Hirsch, Berlin, 1865. Griiner’s Scripfores 
de Sudore Anglico, Jena, 1847, contains nearly all the original 
documents, including the two treatises of Caius. See also Hirsch, 
Handbook of Geographical and Historical Pathology, transl. by 
Creighton, New Syd. Soc., 1885. (J. F. P.) 


SWEDEN. 


Parr I.—GEOGRAPHY AND STATISTICS. 


WEDEN comprises the eastern and southern divi- 
sions of the Scandinavian peninsula. Its northern 
extremity, Kuokimodka, is situated in 69° 
Formapsee 3/ 21’” and the southern in 55° 207-1877 N; 
Plate Xx, lat. The western extremity (on the Catte- 
gat) lies in 11° 6” 29’ and the eastern (on 
the frontier of Finland) in 24° 10’ E. long. The 
greatest length of the country from north to south is 
986 miles and its greatest breadth 286 miles, and the 
area is 170,713 square miles. The length of the coast- 
line is 1603 miles, the length of the boundary line 
towards Norway 1019 miles, and that of the boundary 
line towards Finland 305 miles, 
Sweden is divided into three chief parts,—the 
southern being called Gotaland, the middle part Svea- 


land or Sweden proper, and the northern Norrland. | 


The north and northwest parts of Norrland are called 

Lapland. 
The frontier towards Norway, from 69° to 63° N. 
lat., is formed by a continuous mountain 


Meanfein range called Kélen (the keel). The snow 
systems. peaks of Sulitelma (6178 feet), east of Sal- 


tenfjord, on the frontier between Sweden 
and Norway, were long supposed to mark the highest 
elevation of this mountain chain, but the geodetical 
survey now in progress in western Lapland has already 
shown that there are at least two peaks whose height 
exceeds that of Sulitelma, viz., Kefnekaise (7008 feet) 
and Sarjektjakko (6988 feet). 

Tn this mountain range (Kélen), rise a great number 
of rivers and streams, which flow in a southeasterly 
direction to the Gulf of Bothnia. The immense quan- 
tity of fresh water that is thus carried into the gulf 
makes its water scarcely more salt than that of a lake 
(0.25 to 0.40 per cent. of salt). Between the upper 
courses of the rivers the watersheds consist of mountain 
ridges, which gradually diminish in height. The in- 
termediate valleys are for the most part filled with the 
water of the rivers, and thus form a number of lakes 
at a considerable elevation above the sea-level. Issuin 
from these lakes, the rivers form great cataracts, an 
afterwards flow through the level plain that forms the 
coast-region of the Gulf of Bothnia for a distance of 
many miles from the shore. 

The boundary between Sweden and Finland is formed 
by (1) Muonio Elf, and afterwards by (2) Tornea Elf, 
into which it flows; Torned Elf rises in Tornea Triisk, 
at an elevation of 1132 feet above the sea. Then come, 
in order along the coast, the following rivers: (3) Kalix 
Elf, which in its upper course forms the lakes of Paitas 
Jaur and Kalas Sarvi ;1 (4) Stora Lule& Elf (242 
miles), which forms Stora Lulei Jaur (1214 feet) and 
receives on the right (5) Lilla Lule’ Elf, which forms 
the lakes of Saggat Trask and Skalka Jaur (984 feet); 
(6) Pite& Elf, with the lake of Tjiggelvas; (7) Skel- 
leftei. Elf, forming a number of great lakes, such as 
Hornafvan (1391 feet), Uddjaur (1375 feet), Storafvan 
(1371 feet); (8) Ume& Elf (261 miles), with a great 
number of lakes, of which the largest is Stor-Uman, 


1 The word for “lake,” which is sj6 or trdsk in Swedish, is jaur 
in Lapponian, and jéirviin Finnish. “River” is e’fin Swedish. 


receives on the left a pete we of almost equal size, 
viz., (9) Vindel Elf; (10) Angerman Elf (211 miles), 
which receives the water of a whole system of streams 
and lakes, the largest of the latter being Stréms Vat- 
tudal, in the south of Lapland; (11) Indals EIf, which 
receives the Ammer&, with its tributaries and the 
numerous emissary lakes, as Hotagen (1017 feet), 
Kallsjon and Storsjén (‘‘Storsa Lake’’ on the map) 
(958 feet, area 173 sq. miles). Close to the railway 
from ‘Trondhjem to Ostersund,, between Kallsjén and 
Storsjén, rises the peak of Areskutan (4652 feet), 
which is ascended every year by a great number of 
tourists, and in the vicinity many sanatoria are situ- 
ated. Farther south flow three large rivers: (12) 
Ljungan (193 miles), with Holmsjén (656 feet); (13) 
Ljusnan (249 miles); and (14) Dal Elf (286 miles), 
which passes through Sirnasj6n (1450 feet) and Siljan 
(541 feet, 110 sq. miles), and receives on the right 
(15) West Dal Elf. The last-named four rivers rise 
in a mountainous region with many high summits, 
which are the eastern outposts of the high range of 
Dovrefjeld, which traverses Norway from west to 
east between the parallels of 67° and 63° N. lat. 
Among these summits, situated on the frontier or in 
Sweden, are to be observed the Syltoppar (5865 feet), 
Son Fyjell (4190 feet), Helags Fjell (5900 feet), and 
Stiidjan (3860 feet) on the north shore of Sarnasjén. 

In Norway, not far from the sources of Dal ita lies 
the lake of Famundsjé, which gives rise to (16) Klar 
Elf, which flows southwards to Lake Vener, the largest 
lake in Sweden (144 feet, area 2150 square miles). 
The outlet of Vener is (17) Gota Elf, which falls into 
the Cattegat, near Gothenburg. The watershed be- 
tween Dal Elf and Klar Elf is a wooded range of hills 
without high peaks, sloping to the southeast. The 
southeastern part of Svealand comprises the water 
systems of the large lakes of Hjelmar (75 feet, area 
185 square miles) and Milar (area 449 square miles). 
Lake Milar discharges into the Baltie at Stockholm 
by two outlets—(18) Norrstrém and Séderstrém. 
They are, however, almost to be regarded as channels 
or sounds, rather than as streams, the difference of 
level between Lake -Mialar and the Baltic being so 
small that occasionally, when the water is lowin Malar 
and high in the Baltic, the current sets from the latter 
into the former. Jake Malar may thus be considered 
a fjord of the Baltic. Still its waters are kept fresh 
by the great number of small streams that dischar, 
into it, the most important of these being (19) Fyris 
Elf, which passes Upsala. ’ 

The boundary between Svealand and Gétaland con- 
sists of wooded heights. Between Lake Vetter and 
the northern shore of Br&viken Bay stretches the 
forest of Kolmorden, and between the northern ex- 
tremity of Lake Vetter and Lake Vener lies that of 
Tiveden. Lake Vetter (290 feet, area 733 squar 
miles) discharges itself into Briviken by (20) M. 
Strém, the falls of which are utilized for the mills 
in the town of Norrképing, near the mouth of 1 
river. ree . 

The central part of Gétaland consists of an extensive 
tableland or plateau, of which the highest part, at an 
elevation of 1237 feet, lies somewhat to the so e 
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Vetter. On the north this plateau descends rather 
abrupt] 
(drained _by Motala Strém) and Skaraborg lin, be- 
tween Vetter and Vener. Near the southeastern 
shore of Vetter, a little to the north of Jénképing, 


lies Mount Omberg (863 feet), and near the southern | 


shore of Vener, close by Lidképing, lies Kinnekulle 
(915 feet), both hills remarkable for their beauty. 
The great plateau descends less abruptly towards east, 
south and west. A great number of lesser streams 
flow down its slopes. The principal are—(21) Emmin, 
which falls into Calmar Sound; (22) Lyekebyin, (23) 
Morrumsin, and (24) Helgain, which flows in a south- 

ly direction; and (25) Lagan, (26) Nissan, (27) 

tran, and (28) Viskan, which fall into the Cattegat. 
On this great plateau and its slopes lie also many lakes. 
In the northern part, east of Vetter, lies Sommen (479 
feet), and farther north Boren, Roxen, and Glan. Be- 
tween Vetter and Vener lies Unden (384 feet). On 
the summit of the plateau lies Ekelsjé (1132 feet), 
and on its southern slope Helgasjé (§35 feet), Bolmen 
(466 feet), Méckeln (446 feet), and Asnen. 

The southmost part of Sweden, Skine, consists for 
the most part of a low fertile country. Only in the 
northern part, Christianstad lin, occur two low 
stretches of | hills, called Linderddsisen and Séderisen. 

Waterfalls.—The largest waterfalls are—(1) Njuom- 
Waterfalls, Melsaska (Harspranget), in Stora Lule& 

Elf, with a breadth of 60-70 feet, consist- 
ing of two cataracts of 103 feet at the upper end and 
a fall of 150 feet more in the course of if miles,—the 
largest waterfall in Europe; (2) Shank: Mooi Kreis 
(“The great fall of the lake’’), on the same river as 
the former, higher up, between the two lakes Jiinta- 
jaur and Kaskajaur, has a fall of 130 feet, of which 
100 feet are one perpendicular cataract ; (3) Tannfor- 
sen, 12 miles west of Areskutan in Jemtland, between 
Tannsjén and Noren, has a breadth of 160 and a per- 
pendicular fall of 84 feet ; (4) Trollhiittan, in Gota Elf, 
consists of three successive falls having a total height 
of 100 feet. 

It will be seen that, with the exception of the north- 
west part along the Norwegian frontier, 
Sweden is not a mountainous country. On 
the other hand, fertile plains are not fre- 
quent. The most extensive are the northwest shore 
of the Gulf of Bothnia, where, however, the severe 
climate precludes any successful agriculture, the water 
districts of Lake Milar and Lake Hjelmar, the rich 
agricultural district of Ostergétland between Vetter 
and the Baltic, Vestergétland, or the whole country 
between the two great lakes as far as Gothenburg, and, 
as has been just mentioned, the southmost part, or 
Sk&ne, which comprises Christianstad and Malméhus 
lin. The greatest part of the country consists of low 
hills of granite or gneiss, clothed with forests of pine 
and fir. The valleys are generally in great part filled 
with water, and the shores of their lakes or wide rivers 
are covered with forests of deciduous trees, chiefly 
birch, or consist of arable soil. With the exception 
of Finland there is no country so full of lakes as Swe- 
den. Nearly one-twelfth of the whole surface of the 
country, or about 13,900 square miles are covered with 
water. 

Coast.—The coast of Sweden is not broken by so 
many or so deep fjords as that of Nor- 
way. The most considerable indentation 
is the above-mentioned Braviken Bay. 
On the other hand, the Swedish coast is, perhaps 
ina still greater degree than the Norwegian, fringed 
by innumerable little islets. Except on the coast 
round Sk&ne, in the south, the mainland does not 
come into direct contact with the sea, girdled as it 
is by a belt of islands, holms, and skerries, more or 

less thickly set. which forms the so-called 


Character 
of surface. 


Coast. 


za “skirgird’’ fence of 
coast. Between this wall of islets and the 


mainland, therefore, extends a connected series of 
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sounds of the greatest importance for coastal naviga- 
tion, since they admit of the employment of vessels of 
less size and strength. This skirgird forms, besides, 
a most valuable natural defence; for, while some 
sounds are deep, navigation in the vicinity of the 
coasts is, as a rule, practically impossible without the 
help of pilots. 

The broadest part of this skiirg&rd is that off Stock- 
holm, which stretches many miles out into the Baltic. 
It consists of a few large and well-peopled islands, 
surrounded by many hundreds of islets, for the most 
part uninhabited. The outer islands are bare gray 
rocks of gneiss, but the inner ones are mostly covered 
with fir and birch trees. The entrance to Stockholm 
through this archipelago is of its kind one of the most 
curious and picturesque in the world. The largest of 
these islands are Ljusteré, Vermdé, Ingaré, Vind, 
Runmaré, Orn, and Uté (with rich iron mines). As 
mentioned above, Lake Milar is to be considered as a 
fjord of the Baltic. The skiirgird also extends into 
Malar, which is filled with islands. The most re- 
markable is Bjérké, where the old town of Birka was 
situated. The archseological researches on this spot 
have been of the greatest importance for our knowledge 
of life in Sweden in the times of the vikings. The 
per of the skiirgird next in breadth is that off Carls- 
<rona, where the islands of Sturké, 'Tjurk6, Aspo, and 
Hasslé are situated. 

The Cattegat skirgird, which extends from the 
fjord of Svinesund at the southern extremity of the 

orwegian frontier as far as Halmstad, has a different 
aspect from that of the Baltic. In the Cattegat all 
the islands, as well as the rocks of the mainland, are 
almost bare of vegetation. Trees are quite absent in 
most places, and generally the gray rocks are not even 
covered with grass or moss. They look as if they 
were polished by the sea. Between these bare rocks 
there is, however, in many places even on the larger 
islands arable soil of great Fertility. In the northern 
part of the skiirgird near Strémstad lie the larger 
islands of Sandé, Odd, Tjerné, Rosé, ete. Farther 
seawards lie the Koster Islands and the Viider Islands 
with their lighthouses. A little more to the south, in 
the vicinity of Lysekil, are three narrow fjords—Aby- 
fjord, Gullmarfjord, and Koljefjord. Off the first- 
named lies Malmé,’ remarkable for its quarry, where 
the fine granite of which the island consists is wrought. 
Next come, in succession, Korné, Skafté, Flaté, Her- 
mano, and Lyré, the last two situated off the two 
largest islands on this coast, Oroust and Tjérn. All 
the islands now enumerated are surrounded by innu- 
merable islets and rocks. South of Tjérn there are 
no considerable islands except Marstrand (with a small 
town and much-frequented sea-bathing quarters), Koo, 
and Kléfver6, all situated immediately to the south of 
Tjérn. On the coast of Halland we find only Siré, off 
the fjord of Kungsbacka, and the Viidero of Halland, 
off Torekow, between Laholm Bay and Skelder Bay 
the only islands on the whole coast that are covere 
with a rich vegetation of trees. On the extreme point 
of the cape between the latter fjord and the Sound, 
lies the isolated Mount Kullen with its lighthouse. 
In the Sound off Landskrona lies the islet of Hven, 
where Tycho Brahe had his observatory, Uranien- 
borg, in the end of the 16th century (1576-1597). 

In the Baltic lie the two great islands of Gotland 


and Oland, of which the former is itself a Rn: 
county and a bishopric. These islands are ‘iene 
quite different from the Swedish mainland. 

They are formed of Silurian limestone. On the 


western coast of Gotland the limestone rocks descend 
precipitously into the sea, and the island forms a com- 
paratively smooth plateau, which slopes gradually to 
the east. The limestone soil is very fertile, and trees 
and plants thrive on it that do not otherwise grow in 


skerries or outer the climate of Sweden, such as walnuts, ivy, ete. The 


1 Not to be confounded with the town of Malmé in Sk&ne. 
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case is the same in Oland. This island somewhat re- 
sembles a house-top. 
ren) stretches the whole length of the island from 
north to south, and from this the country slopes both 
towards Calmar Sound on the west and towards the 
Baltic on the east. The slopes, especially the western 
are very fertile. 

Sea-Bed.—The seas that surround Sweden are re- 
markably shallow. Round the south part 
of Norway runs a depression in the sea- 
bed, called the Norwegian Channel (see 
NorRWEGIAN SeA).. It stretches along 
the west and south coasts of Norway southward and 
eastward almost to Christiania Fjord and the Cattegat. 
The deepest part of this channel, upwards of 400 
fathoms, extends through the Skagerack between 
Arendal in Norway and the Scaw. In the Cattegat 


Depths of 
surround- 
ing sea 


burg, and the Scaw the greatest depth is between 33 
and 55 fathoms. The greatest part of the southern 
half of the Cattegat has a depth of less than 30 fathoms. 
The depth of the sound generally is even Jess than 12 
fathoms. The whole southern part of the Baltic be- 
tween Sweden and Germany is very shallow. West 
of Bornholm the depth nowhere reaches 30 fathoms. 
East of Bornholm the sea is somewhat deeper, and a 
small area of adepth of 50 to 60. fathoms is found a 
little east of that island. The whole of that part of 
the Baltic which lies between Sweden and Russia is 
divided into two separate basins by a submarine bank. 
From the southern extremity of Gotland (Hoburg) 
there extends a nearly uninterrupted bank to the south- 
west as far as the Prussian coast. The depth on this 
bank nowhere reaches 30 fathoms. The shallowest 
parts are Hohurg Bank south of Gotland, Mittel Bank 
southeast of Oland, and Stolpe Bank off the Prussian 
coast. Between Fard off the north coast of Gotland 
and the Gottska Sandé there extends a similar bank, 
which continues with a somewhat greater depth of 
about 30 fathoms as far north as Stockholm. The 
deepest part of the Baltic between these banks is 
situated in the north part between Landsort and the 
Gottska Sandé, the maximum depth being about 160 
fathoms. lends Ha. the channel between the 
Swedish coast and the Aland Islands, is tolerably deep 
(100 to 160 fathoms). 

The Gulf of Bothnia is divided into two basins by 
the channel of Qvarken ; the southern is the deeper 
(about 50 fathoms), and the depth increases towards 
the northwest, where, over a small area off the island 
of Ulfé near the Swedish coast, it reaches 160 fath- 
oms). The channel of Qvarken is very shallow (8 to 
16 fathoms). The basin on the apetl side is also 
shallow. Only over a small area off Bjuré Cape does 
the depth exceed 160 fathoms. 


Climate.—Sweden is situated between two countries of 
very different climatological conditions. On 
the west there is the maritime climate of the 
Norwegian coast, and on the east the continental 
climate of Russia. It may be said that Sweden alternates 
between the two. Cold winters alternate with mild ones, 
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Station. jAn’al.| Jan. |July.|; Station. jAn’al.) Jan. | July 
° ° ’ ° ° ° 

.| 44.9 | 31.8 | 61.7 |/Grebro........ | 41.6 | 25.8 | 62.6 

44. 31.1 | 61.7 ||Stoeckholm..| 41.4 | 26.1 | 61.4 

A +2 | 30.2 62.1 ||Carlstad......! 41.6 | 24.9 | 62.9 

ms a . 30.5 | 62.7 || Veste -| 41.0 | 24.7 | 62.6 

& ; -3 | 27.5 | 61.2 ||Upsala -| 40.4 | 24.5 | 61.5 

y 3. 30.7 | 60.3 ||Falun..........) 88.7 | 20.8 | 61.2 

p “ 29.8 | 62.1 ||Gefle ........... 40.0 | 24.5 | 61.0 

estel ead : 28.1 | 61.4 ||Hernésand..| 37.1 | 20.0 | 58.9 
-7 | 28.6 | 61.0 ||Ostersund...| 35.0 | 15.3 | 56.4 

sborg.| 42.3 | 27.5 | 61.1 |\Umef..........| 34.4 | 15.8 | 58.8 
kara... -5 | 26.0 | 60.3 |/Stensele......) 81.7 9.5 | 57.7 
oping... ° 27.8 | 43.9 |} Pited........... 33.8 | 11.2 | 60.6 

we] 41.5 | 26.6 | 61.4 Ha aranda.| 31.9 | 10.1) 59.4 

«| 41.0 | 25.1 | 61.2 |Joe mock...| 29.1] 3.1 | 58.0 
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and warm and dry summers with cool and rainy ones. But 


different parts of Sweden have also in this respect a greatly 
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A sterile limestone plain (Alva- | 


‘configuration of the country. 


| to the south of Lake Vetter. 
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differing climate, of which we readily see the reason if we 
only recollect the character and the general features of the 
Lapland and the western 
part of the country along the Norwegian frontier have a 
pronounced continental climate, and so has the high plateau 
On the other hand, the eli- 
mate is more maritime the more we approach the coasts of 
the Baltic, and on the coast of the Cattegat and in Skane 
the maritime climate distinctly predominates. 

The preceding table gives the mean annual temperatures 
(Fahr.) at twenty-eight meteorological sta- 
tions in Sweden, together with the means for 
January and July. 

From these figures it appears that, as mentioned above 
the climate is most continental in the northern and interior 
parts of the country, especially at the two stations of Lap- 
land, Stensele and Jockmock, while it is more maritime on 
the coasts. For this reason the isotherms for January on 
the Scandinavian peninsula are linguiform, The warm sea 
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“gear teee’ | off Norway causes the peculiarity that the western parts of 
the depth diminishes abruptly, and between Gothen- 4 


Lapland, although situated at the greatest elevation above 


| the sea, have not so cold winters as the interior parts round 


the great lakes. Still farther to the east the temperature 
increases again towards the coast of the Gulf of Bothnia. 
Thus, for example, the isotherm of 10° F. enters Lapland 
from the northeast at about 68° N. lat.,runs towards the 
southwest over the great lakes as far as about 644°, south 
of Lake Stor-Uman, makes there an abrupt bend towards 
the east, and runs in a northeasterly direction to Haparanda 


/at the northern extremity of the Gulf of Bothnia. The 


isotherm of 23° F. runs from the great lake of Mjésen in 
Norway, north of Christiania, to the southern shore of 


Map of Equal Ice Periods. 


Lake Siljan, or almost straight east, curves there to the 
northeast, and reaches the shore of the Gulf of Bothnia a 
little north of the mouth of Ljusnan. Finally, the iso- 
therm of 30° rugs from Gothenburg towards the southeast 
to the lake of Asnen, curves towards the northeast 
passes Calmar and the northern parts of the islan 
and Gotland. On the summit of the plateau 
Vetter the mean temperature is, of course, lower 
north and south of the plateau. In July the temper 
is almost constant all over the country. With the 
tion of the interior of Lapland the mean t t 
generally between 59° and 62°. The warmest l 


GEOLOGY. } 


kOping on the plain of Ostergétland, between Lake Vetter | 
and the Baltic. The most temperate and most agreeable 
climate of the whole country is that of the Cattegat coast 
round Halmstad. 

A good indication of the climate, especially that of the 
winter, is the time during which the freshwater 
lakesremain frozen. We have seen that nearly 
one-twelfth of the whole surface of Sweden is 
covered with water, and in Finland the number of the 
lakes is still greater. In both countries the times of freez- 
ing and breaking up of a great many lakes have been ob- 
served for many years. From these data we can calculate 
the length of the ice periods. If these periods are entered | 
on a diagram, we can draw out the lines of equal ice periods, | 
or the equiglacial lines. The accompanying map shows | 
these lines for Sweden and Finland. From it we see that 
the glacial period in the southern part of the country is 90 
days, while in the northern part of Lapland it has a dura- 
tion of no less than 230 of the 365 days of the year. The 
western lakes of Lapland, though the higher in situation, 
have a somewhat shorter ice period than the eastern. The 
ice period is considerably lengthened on the great plateau 
south of Lake Vetter. 

We have said above that in certain years the climate of 
Sweden is more maritime, in others more con- 


Equiglacial 
lines. 


Variations 


tinental. Thus, for instance, the annual mean 
pt temper temperature of Upsala has varied during the | 

last 30 years between 43.2° (1859) and 35.0° | 
(1867), The mean temperature of particular months varies | 


of course in a still higher degree, especially during the 
winter; thus the mean temperature of January, 1873, was | 
34.3°, but of January, 1875, only 12.2°. 

The difference between the means of the warmest month 
and the coldest is the so-called yearly range of tempera- 
ture. In Sweden July is generally the warmest and Feb- 
ruary the coldest month. The difference between the 
January and July temperatures, however, as given in the 
foregoing table, will show the yearly range approximately. 
It will be seen that this increases towards the north. For 
the same latitude, it is greater in the interior of the coun- 
try than on the coasts. 

As is easily understood, the periodic daily range of tem- 
perature is least during the darkest part of the year, during 
December and January, especially in the north part of the 
country round the polar line, and still farther north, where 
it is almost nil. The mean range for the whole country is 
in December only 2°. The maximum occurs in June or 
July at all stations except those of western Sweden, where 
it oceurs as early as May. The mean of June is 13°. A 
curious fact is that in Norrland, especially in the interior, 
a secondary maximum occurs in March, which sometimes 
even exceeds the summer maximum. 

The non-periodic daily range of temperature, or the dif- 
ference between the monthly means of daily maximum and 
minimum of temperature, is as usual considerably greater 
than the periodic. The difference is almost constant for all 
stations, especially during the warmer partof the year. We 
have, for the whole country : 


a 


| Non-periodic. | Periodic. 


Difference. 


WEG Lo. ncsacns vdveee 10.0° 3.0° Ty 
Sprites nes.22505- . 16.0° 11.2° 4.8° 
SumMey*F..-2..°.....500. i i Ba Nd 13.0° 6.1° 

Pleeh soc ss 6 : 6.3° 5.4° 


The mean direction of the winds shows little variation 


during different seasons. During the summer 
it is west or west-southwest in the south of 
Sweden, changes to southwest in the middle 
part of the country, and due south along the coast of the 
Gulf of Bothnia. In winter north-northeast winds become 
comparatively frequent in the north part of the 
country. This is explained by the difference 
in barometric pressure in summer and in 
winter. In July the mean height of the barometer indi- 
cates a gradual fall along the coast of the Baltic, from 29,828 
inches in Calmar to 29.675 in Haparanda. In January, on 
the other hand, there is a gradual fall from 29.853 in Cal-. 
mar to 29.718 in Herndsand, but thereafter a gradual rise | 
to 29.834 in Haparanda. Unfortunately the isobarometric | 
lines for Sweden have not yet been calculated with due 
precision. 
The rainfall is greatest on the coast of the Cattegat. The 
4 annual amonnt is greatest at Gothenburg, 
Rainfall. where it is 32.56 inches. At Halmstad it is 
+ 28.26, and at Venersborg, where Géta Elf issues 


Winds. 


Barometer. 


4 from Lake Vener, it is 30.33, These are the rainiest stations 
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of Sweden. Generally speaking, the amount of rain dimin- 
ishes afterwards as well towards north and northwest as 
towards southeast. The least rain falls on the one hand in 
northern Lapland, where the annual amount is only 15.52 
inches, and on the other hand in the southeastern corner of 
Sweden, where (at Calmar) we have the lowest known rain- 
fall for the whole country (12.75 inches). Between these 
two tracts there runs a belt of greater precipitation from 
Gothenburg towards the northeast to Upsala, where the 
annual amount is 23.28. Even along this belt the amount 
of rainfall diminishes towards the northeast, but at every 
point the amount is greater than to the northwest and 
southeast of it. The greatest amount of rain falls in July 
and August and the least in February and March. Thus, 
for instance, there fall in Upsala during August 2.86 inches 
and during March 0.99 inch. As the temperature varies, 


| so does the rainfall for different years. 


The number of thunderstorms is small in Sweden com- 
pared with the countries of the south. Their 
number diminishes as does the precipitation 
from southwest towards north and east. From 
1871 to 1880 the mean annual number of thun- 
derstorms at each station was 9.5 in Gotaland, 8.4 in Svea- 
land; and only 6.3 in Norrland. In the south their number 
diminishes rapidly fram west to east, from 11 on the coast 
of the Cattegat to 8.3 on the coast of the Baltic, and only 
6.6 on the isle of Gotland. The thunderstorms. have a dis- 
tinctly marked annualand daily period. They occur almost 
always during the warmest time of the year and of the 
day. During the above-mentioned ten years the least num- 
ber occurred during the month of February, only 3, whereas 
there occurred in May 1194, in June 3724, in July 4419, in 
August 3306, and in September 1461. As regards the daily 
period, the least number, 147, occurred between 1 and 2 
A.M., and the greatest, 1704, between 3and4 p.m. In Gota- 
land and Svealand most of the thunderstorms come with a 
southwesterly wind, in Norrland with a southerly; for the 
whole country, the least number come with a northerly 
wind, 

If the number of thunderstorms is small in Sweden, the 
same is in a still higher degree to be said of 


Thunder- 
storms. 


their intensity. Hail, which on the Continent Hail. 
causes such immense damage to the growing 
crops, is rare in Sweden, and often quite harmless. In the 


south of Germany about 2 per cent. of the crops are annu- 
ally destroyed by hail. At Magdeburg the damage is 0.9 
per cent., at Berlin 0.6 to 0.7 per cent., but in Sweden only 
0.06 per cent. (H. H. H.) 

Geology.—The fundamental rocks of Sweden belong to the 
Azoic or Pre-Cambrian formation, and consist 
of crystalline rocks. Three great divisions of 
this formation may be distinguished,—the gray 
gneiss, the red iron gneiss, and the granulite. 

The gray gneiss rules in the northern and western parts 
of the country, from West Norrland down to the province 
of Calmar. The rock has a prevalent gray color, and con- 
tains as characteristic minerals garnet and in some parts 
graphite. 

The red iron gneiss prevails in western Sweden in the 
provinces of Vermland, Skaraborg, Elfsborg, and down to 
the province of Christianstad. The formation is very 
uniform in its character, the gneiss having a red color and 
containing small granules of magnetite, but, nevertheless, 
not a single iron-mine belongs to this region. The red 
gneiss contains in many places beds or masses of hyperite. 

The granulite, also called eurite and hiilleflinta, is the 
most important of the Pre-Cambrian formation, as it con- 
tains all the metalliferous deposits of Sweden. It prevails 
in the middle part of the country, in the provinces of 
Vermland, Kopparberg, Vestmanland, and Upsala. It occurs 
also insome parts of the provinces of Ostergotland, Calmar, 
and Kronoberg. The main rock in this region consists of 
hilleflinta, a kind of very compact and fine-grained mix- 
ture of feldspar, quartz, and mica, often graduating to mica 
schists, quartzite,and gneiss. With these rocks are often 
associated limestones, dolomites, and marbles containing 
serpentine (Kolmirden). The metalliferous deposits have 
generally the form of beds or layers between the strata of 
granulite and limestones. They are often highly contorted 
and dislocated. ‘ 

The iron-mines occur imbedded in more or less fine- 
grained gneiss or granulite (Gellivaara, Gringesberg, Nor- 
berg, Striberg), or separated from the granulite by masses 
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of augitic and amphibolous minerals (grénskarn) as in Pers- 


berg and Nordmark. Sometimes they are surrounded by 
hilleflinta and limestone, as at Dannemora, Lingban, Pajs- 
berg, and then carry manganiferous minerals. Argentifer- 
ous galena occurs at Sala in limestone, surrounded by gran- 
ulite, and at Guldsmedshytta (province of Orebro) in dark 
hilleflinta, Copper pyrites oceurs at Falun in mica-schists, 
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surrounded by hiilleflinta. Zine blende occurs in large 
masses at Ammeberg, near the northern end of Lake Vetter. 
The cobalt ore consists of cobalt-glance (Tunaberg in the 
province of Sodermanland) and of linneite (at Gladhammar, 
near Vestervik). The nickel ore of Sweden is magnetic 
pyrites, containing only a very small percentage of nickel. 
The magnetic pyrites occurs generally imbedded in diorite 
and greenstones. In the evidently most recent division of 
the granulite occurs clay-slate (at Grythytta in the province 
of Orebro). 

Large masses of granite are found in many parts of 
Sweden, and form extensive massifs as in the provinces of 
Kronoberg, Orebro, Géteborg, Stockholm, etc. Sometimes 
the granite graduates into gneiss; sometimes (as north of 
Stockholm) it incluses large angular pieces of gneiss. In 
many parts of Sweden occur greenstones, as hyperite, gab- 
bro (anorthite-gabbro at Radmansé in the province of Stock- 
holm), and diorite, the last often forming beds between the 
strata of the gneiss, 

The Cambrian formation occurs generally associated with 
the Lower Silurian, and consists of many divisions. The 
oldest is a sandstone, in which are found traces of worms, 
impressions of Medusz, and shells of Lingua. The upper 
divisions consist of bituminous limestones, clay-slates, alum- 
slate, and contain numerous species of trilobites of the 
genera Paradoxides, Conocoryphe, Agnostus, Spherophthalmus, 
Peltura, ete. In Oland and north of Siljan are found beds 
with Obolus. 

The Lower Silurian consists of the following divisions: 
(1) beds with Ceratopyge ; (2) schists with Graptolites; (3) 
large beds of red and gray limestone (200 feet in thickness) 
containing Megalaspis and Orthoceratites. This limestone is 
largely used as building material ; (4) slates with Trinucleus ; 
(5) slates with Brachiopods; (6) slates with Graptolites. 
The Cambrian and Lower Silurian strata occur scattered in 
several places from Vesterbotten down to Jemtland (around 
Storsjén), and in the provinces of Skaraborg, Elfsborg, 
Orebro, Ostergétland, and Christianstad. The whole of the 
island of Oland consists of these strata. The strata are in 
most places very little disturbed, and form horizontal or 
slightly inclined layers. They are, south of Lake Vener, 
capped by thick beds of eruptive diabase (called trapp). 
North of Lake Siljan (province of Kopparberg) occur Lower 
Silurian but not Cambrian strata, which have been very 
much dislocated. The Upper Silurian has in Sweden almost 
the same character as the Wenlock and Ludlow formation 
of England. The island of Gotland consists entirely of this 
formation, which occurs also in some parts of the province 
of Christianstad. In the western part of the province of 
Kopparberg are extensive deposits of sandstone, separated 
by beds of diabase, and seemingly of the same age,—the 
Middle Silurian,—but no fossils have been found in them. 
In the vicinity of this sandstone region are large beds and 
massifs of porphyries. There are still two sets of stratified, 
not fossiliferous, deposits, viz., in the province of Elfsborg 
(formation of Dalsland) and around Lake Vetter (formation 
of Visingsé). The Dalsland formation, which attains the 
thickness of 6000 to 7000 feet, consists of conglomerates, 
chlorite schists, quartzites, and mica schists. The Visingsd 
formation, 800 to 1000 feet in thickness, consists of sand- 
stones, clay-slate, etc. In the western and northern alpine 
part of Sweden, near the boundaries of Norway, the Silurian 
strata are covered by crystalline rocks, mica schists, quart- 
zites, etc., of an enormous thickness. These rocks form the 
mass of the high mountain of Areskutan, ete. 

The Triassic formation (Rhetie division) occurs in the 
northern part of the province of Malméhus. This forma- 
tion consists partly of sandstones with impressions of plants 
(cycads, ferns, etc.), and partly of clay-beds with coal. 

The Cretaceous formation occurs in the provinces of 
Malmoéhus and Christianstad. Also some spots of this for- 
mation are found in the province of Blekinge. The Creta- 
ceous beds of Sweden belong to the most recent division 
of the Cretaceous formation (chalk and danien), In many 
parts it has all the characteristics of a coast-deposit. 

The most recent deposits of Sweden date from the Gla- 
cial and Post-Glacial periods. At the beginning of the 
Glacial period the height of Scandinavia above the level 
of the sea was greater than at present, Sweden being then 
connected with Denmark and Germany and also across 
the middle of the Baltic with Russia. On the west the 
North Sea and Cattegat were also dry land. On the elevated 
parts of this large continent glaciers were formed, which, 
proceeding downwards to the lower levels, gave origin to 
large streams and rivers, the abundant deposits of which 
formed the diluvial sand and the diluvial clay. In most 
parts of Sweden these deposits were swept away when the 
ice advanced, but in Skfne they often form still, as in 
northern Germany, very thick beds. At its maximum the 
inland ice not only covered Scandinavia but also passed 
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| over the present boundaries of Russia and Germany. When 

the climate became less severe the ice slowly receded, 
| leaving its moraines, called in Sweden krosstenslera and 
| krosstensgrus. Swedish geologists distinguish between bot- 
| tengrus (bottom-gravel, bottom moraine) and ordinary 
krossgrus (terminal and side moraine.) The former gene- 
rally consists of a hard and compact mass of rounded, 
| Scratched, and sometimes polished stones firmly imbedded 
|in a powder of crushed rock. The latter is less compact 
| and contains angular boulders, often of a considerable size, 
but no powder. Of later origin than the krosstensgrus is 
the rullstensgrus (gravel of rolled stones), which often forms 
narrow ranges of hills, many miles in length, called dsar, 
running generally, independent of the relief of the country, 
|in a north-and-south direction or towards the southeast. 
| They are of the same nature as the kames and eskers in 
| Ireland and Scotland, and consist of rolled pebbles and 
,sand. It is very probable that these Asar were formed on 
| the bottoms of rivers which cut their way in the inland 
;ice. During the disappearance of the great inland ice 
| large masses of mud and sand were carried by the rivers 
| and deposited in the sea. These deposits known as glacial 
sand and glacial clay cover most parts of Sweden south of 
the provinces of Kopparberg and Vermland, the more ele- 
vated portions of the provinces of Elfsborg and Kronoberg 
excepted. In the glacial clay shells of Yoldia arctica have 
been met with in many places (e.g., near Stockholm), At 
this epoch the North Sea and the Baltte were connected 
along the line of Vener, Vetter, Hjelmar, and Malar. On 
the other side the White Sea was connected by Lakes 
Onega and Ladoga with the Gulf of Finland and the 
Baltic. In the depths of the Baltic and of Lakes Vener 
and Vetter there actually exist animals which belong to 
the arctic fauna and are remnants of the ancient ice-sea. 
The glacial clay consists generally of their darker and 
| lighter colored layers, which give it a striped appearance, 
| for which reason it has often been called hvarfvig lera 
| (striped clay). The glacial clay of the Silurian regions is 
generally rich in lime and is thus a marl of great fertility. 
The deposits of glacial sand and clay are found in the 
southern part of Sweden ata height ranging from 70 to 150 
feet above the level of the sea, but in the interior of the 
country at a height of 400 feet above the sea. 

On the coasts of the ancient ice-sea, in which the glacial 
clay was deposited, there were heaped up masses of shells 
which belong to species still extant around Spitzbergen 
and Greenland. Most renowned among these shell-deposits 
are the Kapellbackarne near Uddevalla. With the melt- 
ing of the great ice-sheet the climate became milder, and 
the southern part of Sweden was covered with shrubs and 
plants now found only in the northern and alpine parts of 
the country (Salix polaris, Dryas octopetala, Betula nana, ete). 
| The sea fauna also gradually changed, the aretie species 
migrating northward and being succeeded by the species 
existing on the coasts of Sweden. The Post-Glacial period 
now began. Sands (mosand) and clays (dkerlera and fucus- 
lera) continued to be deposited on the lower parts of the 
country. They are generally of insignificant thickness. In 
the shallow lakes and inclosed bays of the sea there began to 
be formed and still is in course of formation a deposit known 
by the name gyttja, characterized by the diatomaceous 
shells it contains. Sometimes the gyttja consists mainly 
of diatoms, and is then called bergmjél. The gyttja of the 
lakes is generally covered over by peat of a later date. In 
many of the lakes of Sweden there is still in progress the 
formation of an iron-ore, called sjémalm, ferric hydroxide, 
deposited in forms resembling peas, coins, ete., and used 
for the manufacture of iron. (P. T. G.) 

Flora.—Of the whole area of Sweden about 132,000 square 
miles are covered with wild vegetation. This 
may be broadly divided into five different sorts, 
viz., the forest, bush, marsh, heath, and prairie 
vegetations, of which the first-mentioned covers by far the 
largest area, or upwards of 40 per cent. of the whole sur- 
face of Sweden. In the northern part of the country the 


Flora. 


fir (Pinus sylvestris) and the pine (Pinus Abies) are the pre- 
dominating trees; south of Dal Elf the oak (Quercus 
pedunculata), and in the sonthern and southwestern pro- 
vinces the beech (Fagus sylvatica), are, together with the 
fir and pine, the forest-forming trees. Besides these, there 
are two species of birch (Betula verrucosa and B. odorata), 
which form considerable forests. The bush vegetation de- 


1 The geology of Sweden has been worked out prine ipally 
Hisinger, Forselles, Erdmann, Térnebohm, and others. 
tematic geological survey of Sweden was set on 
Government in 1858. The geology of the fossiliferous 
Sweden has been elaborated chiefly by Nilsson, 
narsson, Lindstrém, Nathorst, and others, and that of 
— Post-Glacial periods by Sefstrém, Von Post, 
others, 
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rives its character from various species of Salix, Rubus, and | 


Rosa, from Prunus spinosa and several other species. The 
marsh vegetation is composed of some low bushes, of 
Cyperacex, Graminex, and a small number of dicotyledonous 
and large-flowered monocotyledonous plants. The heath 
vegetation consists principally of social Ericacex, especially 
heather (Calluna vulgaris), and the prairie vegetation of a 
considerable variety of plants. 

The Swedish phanerogamic flora is chiefly angiosperm- 


ous with about thrice as many dicotyledonous as mono- | 


cotyledonous plants. The gymnosperms are only about 0.25 
per cent. of the species of the flora. Its largest families 
are (in the order of number of species)—Compositz, Gra- 
minex, Cyperacer, Crucifere, Papilionacez, Rosacex, Personate, 
Ranunculacee, Umbelliferx, Alsinacex, Labiate, and Orchidex, 
the first-named being represented by 160, the last-named 
by 33 species. The number of families represented amounts 
to 99. The largest genus of the flora is Carex, with 88 
species. More than 250 genera are represented by only 
one species each. The whole number of phanerogamic 
species now known in Sweden is 1475. Of these only a 
very small number can be supposed to have originated in | 
the country; the greatest number have immigrated from | 
the south or east after the Glacial period, or have been | 
introduced in one way or another by man. Among the. 
immigrated species about 400 are more or less generally | 
spread over the polar countries of the present period, or 
are to be found in southern countries as alpine plants. | 
The great mass of these Glacial plants, the earliest inhabi- | 
tants of the country, are confined to the northern part of 
Sweden; a smaller number are also to be found, or are | 
only to be found, in the south and in particular localities ; | 
a larger number—about 70 species—are abundantly dis- | 
tributed over the whole country. | 

The Glacial plants were followed and superseded partly | 
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have of late increased, at least in certain parts of the 
country, and are common everywhere. The glutton also 
is by no means rare in the mountain regions of Lapland. 
The destruction of cattle caused by beasts of prey, especially 
in the north is not inconsiderable, the loss being estimated 
at about 2500 reindeer and from 9000 to 10,000 sheep and 
goats annually. 
) Not without influence on the number of the smaller 
| beasts of prey are the singular migrations of the mountain 
LEMMING (q.v.), Which has its home on the higher moun- 
tains above the tree-limit, whence in certain years it 
migrates in countless numbers to the lower forest regions 
and lowlands, doing great damage to the vegetation 
wherever it goes. After the last migration in 1883 the 
number of the foxes was found to have increased in the 
regions through which the lemmings had passed. 

Of eatable game the elk holds the first place. It has in- 
creased in numbers and range of late years, and is pretty 
common in the forest tracts of central Sweden. The roe- 


_ deer, which has its proper home in the southmost parts of 


Sweden, has also increased of late, and has been seen as far 
north as Orebro liin and Vestmanland. Hares occur in great 
abundance. Seals are found round the coast; they are 
hunted chiefly in the Baltic and the Gulf of Bothnia. 
Besides the larger beasts of prey, martens, weasels, otters, 
and squirrels are hunted for the sake of their skins, but not 
to any great extent. The beaver is now probably extinct. 
Some of the mammals (the bat, hedgehog dormouse, badger, 
bear) hibernate ; most of the other animals are in winter 
covered with a thicker coat of hair, and some change their 
color to white or gray. 

The wood-grouse is the most valued winged game. Its 
favorite haunt is the great lone forests. Although it has 
been obliged to retreat before advancing cultivation, it is 
still pretty common in suitable places. More numerous and 


by subaretic or subglacial species. Of these the Swedish | almost as much liked is the black grouse, which has some- 


flora has about 300, of which 50 are abundantly spread | 
over the country, and 80 are pretty generally and abun- 
dantly distributed. The principal mass of the remaining 
species of the flora have immigrated in the same period as | 
the oak, and have spread over the country south of Dal 
Elf, or also to the provinces immediately to the north of 
this river; some are outlying steppe-plants; some have 
entered with the beech, the last immigrated forest-tree of 
Sweden; and a small number of species, now limited to 
the west of the country, have possibly entered during a 
period before that of the beech, when the climate was 
warmer and moister than at present. (F. K.) 

Fauna.—After the close of the Glacial period a twofold 
immigration of animals occurred,—from the 
southwest through Denmark, and from the 
northeast through Finland. Of the existing 
fauna, many species are widely spread. Especially in the 
north we find boreal circumpolar forms (wild reindeer, 
glutton, arctic fox, ptarmigan, several birds of prey, Grallz, 
and aquatic birds). Others such as the bear, the wolf, the fox, 
the magpie, ete., are to be found only in the Old World, but 
are represented in America by forms resembling them so 
much as to be regarded by many as only local varieties. 
Many of the commonest species, e.g., the squirrel, the wood- 
peckers, the crow, most of the singing-birds, ete., though 
wanting in the New World, are distributed over Europe 
and parts of northern Asia. 

Besides these we find also specially eastern, southern, and 
western forms, which have immigrated from widely sepa- 
rated regions. Thus the northern hare, Lepus timidus, | 
properly an inhabitant of Russia and Siberia, but also to 
be found in the mountainous tracts of central Europe, is 
common in most parts of Sweden, while the European 
hare, Lepus europzus, which is spread over central and 
western Europe, and is also to be found in Denmark, is 
wanting. Most of the field-mice, and many birds which 
have an exclusively eastern range, have immigrated from 
Siberia. Among mammals, which nearly all belong to 
Europe, may be mentioned the roe-deer and the red-deer, 
the dormouse and the hedgehog; the last-named is common 
in central and southern Sweden. The elk is considered to 
have immigrated from the south. 

Not very long ago the bear, lynx, and wolf were common 
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what the same distribution as the wood-grouse, but is less 
particular in the choice of its abode. In the forests of cen- 
tral and especially of northern Sweden the hazel-grouse is 
numerous in many places, and on the mountains above 
the tree-limit the ptarmigan is common everywhere. In 
the birch and willow regions we find the willow-ptar- 
migan, which above the snow-line is superseded by the 
common ptarmigan. In winter a great deal of game is ex- 
ported from Norrland to the southern provinces. The part- 
ridge, probably introduced about 1500, with difficulty 
endures the rude climate of Sweden, and great numbers 
often perish in winter for want of food. Still it is distri- 
buted all over southern and central Sweden as far north as 
Jemtland, and of late its numbers have increased. The 
number of woodcock and snipe is, like that of Gralle in 
general, decreasing. Numerous sea-fowl are found on all 
the coasts. Some are killed and eaten, but asa rule they 
are not much relished. Their eggs are collected for food 
by the inhabitants of the seaboard. The eider-duck is 
common on both coasts. Among the birds of prey the hawk 
is the most destructive and the most hunted. The gyrfaleon 
and the golden eagle are found in Norrland and Lapland, 
and the sea-eagle throughout the country, especially on the 
coasts. Some kinds of falcons and owls are very common, 
the latter especially in northern Sweden. In the interior 
the most characteristic birds are swallows, sparrows, the 
birds of the crow family, and the singing-birds, among 
which the lark, the chaffinch, the thrushes, and the many 
species of Sylvia are most noticeable. The northern night- 
ingale is rare in southern Sweden. The cuckoo is heard 
everywhere, especially in the forest regions. The mute 
swan is found in great numbers in a few places in southern 
and central Sweden. The whooper swan frequents the 
marshes and lakes of Lapland. The white stork is found in 


here and there in Skane and Blekinge. Cranes are distri- 
buted all over the country. Characteristic of the wild forest 


' tracts of Lapland is the Siberian jay. Upwards of 250 species 


of birds may be considered as belonging to the Swedish 
fauna, most of them birds of passage, scarely 40 remaining 
over winter in their summer resorts. In spring and autumn 
Sweden is visited by great flocks of the birds of passage of 
the extreme north, especially geese and snipe. 


in all the forests of northern and central Sweden, but their 
number has rapidly decreased during the last fifty years. 
The bear is now confined to the wildest mountain and 
forest regions of Norrland and Kopparberg lin. The wolf 

was formerly common throughout the country, and be- | 
tween 500 and 600 were killed annually fifty years ago. 
Now the number is only 30 to 40, and it is to be found 
almost exclusively in the mountain regions of Norrland. 


The reptiles and amphibians are few (3 snakes, 3 lizards, 
11 batrachians). 

The Swedish rivers and lakes are generally well stocked 
with fish. The objects of capture are chiefly 
‘salmon, eel, pike, different species of perch, Fisheries, 
burbot, and several species of the Salmonidz and 
Cyprinide. The annual income from the fisheries in the 
lakes and rivers amounts to upwards of £135,800 [$659,988], 


The lynx is also being exterminated; it is still found in of which the salmon fisheries alone yield £42,000 [$204,120]. 


Of still greater importance, of course, are the sea-fisheries. 


the greater of northern and central Sweden, at least 
as far eadieke Lake Vener. On the other hand, foxes 
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In the end of last century the herring fishery in the 


Skane and Halland, and herons are found in great numbers: 
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’ 
“skargard ” of the west coast was the most important in 
Europe, and it is estimated that in one year 1500 millious 
of herrings were taken. 
great shoals disappeared for a long time. In 1877a new era 
began in the history of the west-coast fisheries, the take 
that year being 1,230,000 cubic feet. Since then the herring 
has returned every year in greater or smaller numbers. 
There are also captured on the same coast flat-fishes and 
codfish, mackerel, and sprats. The annual produce of the 


sea-fishery of the south and west coasts is valued at about | 


£111,000 [$539,460]. A smaller variety of the herring is 
found in great abundance on the east coast. In the Sound 
it is still 11 inches in length, in the Baltic only 6 or 8 
inches. This variety is called “strémming,”’ and is the 
object of an important fishery, annually bringing in more 
than £175,000 [$850,500]. About 140 kinds of fishes are 
constantly found in Sweden or along its coast. Of these 
nearly 100 belong exclusively to the sea, and upwards of 10 
are to be found both in saltand fresh water. The remainder 
are properly freshwater fishes, but many are found in the 
brackish water of the Baltic coasts. Here we find perch, 
pike, etc., by the side of purely saltwater fishes, as the 
“stromming,” the flat-fish, etc. 

The species of Scandinavian insects number at least 15,000. 
Notorious among these are the Lapland gnats. The “ skir- 
gard” of the west coast has a rich fauna of lower marine 
animals, partly forms of boreal and arctic descent, partly 
immigrants from the south. The Royal Academy of Science 
has here a zoological station, Kristineberg, for the purpose 
of scientifically examining the marine fauna. 

Compared with the fauna of the west coast, that of the 
Baltic is extremely poor. It consists partly of European 
boreal forms, which have immigrated from the west, partly 
of freshwater forms, which have been able to live in the 
brackish water. But other types also occur, which, though 
sparingly represented, are of the greatest interest to the 
naturalist,—namely, certain dwarfed forms,—two or three 
species of fish, some crustaceans and other lower marine 
animals, belonging to a purely arctic fauna, which have 
immigrated when the Baltic during a part of the Glacial 
period communicated with the White Sea. They are want- 
ing on the south and west coasts of Sweden, but are found 
in the Arctic Ocean. Some of them, the four-horned cottus 
and some crustaceans, are found in Lake Vetter and some 
other lakes of central Sweden, whither they had come when 
these lakes formed part of the arctic sea; they have since 
been shut in and have survived both the climate.and the 
altered composition of the water. Thearctic “ vikare” seal 
(Phoca fetida), which is common in the north part of the 
Baltic but is not found on the west coast, and which is also 
found in Lake Ladoga, Lake Onega, and some lakes of Fin- 
land, is also considered as a survival of the fauna of the 
Glacial period. On the west coast lobster and oyster fish- 
eries are carried on, the former being very productive. The 
common mussel is abundant, but in Sweden is only used as 
bait for fish. The crayfish is common in many places in 
central and southern Sweden. Pearls are sometimes found 
in the freshwater mussel Margaritana margaritifera, which 
is met with all over the country. (A. WI.) 

Extent and Population—Sweden takes rank among the 

larger countries of Europe. It contains 170,- 
Area and 712,60 English square miles, of which area 3,517.- 
population. 29 square miles are occupied by the large lakes 

Vener, Vetter, Malar, and Hjelmar, leaving 
167,195.31 square miles distributed among the counties as 
shown in the following table, which gives the areas and 
the estimated population in 1885 of the different adminis- 
trative divisions (the capital Stockholm and the twenty-four 
“lan” or counties) into which the kingdom is divided: 

The population has long been steadily increasing. In 
1750 it amounted to 1,763,368, in 1800 to 2,347,303, and in 
1850 to 3,482,541. The census of December 31, 1880, re- 
turned the number as 4,565,668 (2,215,243 males, 2,350,425 
females), and at the end of 1885 the population was esti- 
mated at 4,682,769 (2,273,861 males, 2,408,908 females). 

It will be seen that Sweden is sparsely peopled (the 
average for the whole country being only 28 inhabitants to 
the square mile), and that the population is very unevenly 
distributed,—Malmoéhus lin, which lies farthest south, 
counting 193 persons to the square mile, whereas Norr- 
botten, farthest to the north, and by far the largest county, 
has only 2.4. 

The urban population as late as 1884 amounted to only 
777,857 (the rural amounting to 3,866,591). The towns are 
in general small. Except Stockholm (215,688 inhabitants 
in 1885), only five towns—Gothenburg (91,033), Malmé 
(44,532), Norrképing (28,503), Gefle (20,753), and Upsala 
(20,202)—had in 1885 more than 20,000 inhabitants. 

The average number of marriages per 1000 inhabitants 
was for each of the years 1751-60 9.09; this proportion 


‘ 


Somewhat, later, however, the | 
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has gradually diminished since, having been 7.60 in 1851-60 
and 6.81 in 1871-80. The yearly average of Vital 
living children born from 1871-80 was 133,730, sialietion 
and the yearly average of deaths 80,140. The j 
yearly average of deaths to 100 inhabitants for 1751-1815 
was 2.71; this number has since been almost constantly de- 


Lin. Square Miles.| Population. 

| Stockholm (City) .....s0s0 see 12.65 215,688 
Stockholm (rural)..,...... 0... 3,008.45 148,841 
LUT wcancndnaccysepnvereietuine 2,052.75 116,406 
Sodermantland...........006 seoes 2,630.64 150,032 
Oster gotland ses sccdsvevicséssecvas 4,272.88 267,842 
SODMODUAL  scnconasitnonscepserante 4,440.51 197,392 

| Kronoberg ........ 3,841.51 166,881 

| Calm ar scvssccceese Saepx's 4,439.06 240,507 =| 

| Gotland .....0.2 bap Sava etree sBee 1,202.97 52,570 | 
TIGEIN GD sc vcsieyeccnhOe Wvceierasae 1,164.09 140,071 
CR PiBtISNSTA sissies deasasios 2,506.97 226,787 

[ia PADRE tsa abcasianahs ape 1,847.02 358,178 

Ni: TESTS, Re aoe nee Se eaee 1,899.45 136,973 
Goteborg (Gothenburg) ...... 1,952.51 281,001 
MUISDOUS sack ane wacnau pies pwiaa wid 4,948.15 282,335 
BOTA DONTE nai sosne beste icae vane 3,283.13 253,467 

RR RAS RTE a8 ive rateesisadskvedan Ave 7,345.73 259,958 

UOTE ansidvsieusvaadecodsecras sneha 3,502.88 182,513 

| Vestmanland ( Vesterds)...... 2,623.14 132,056 
Kopparberg ....s-cceeseeeesseeeee] 11,420.8 194,291 
(JOA GbO Ris ctenscimena tpyelnaeets 7,418.70 191,223 
Vesternorrland ........ Spebucecits 9,519.92 184,884 
a) PUNE UAN Cy 55) ate cceestbeakebanectttee 19,603.5 93,091 
Vesterbotten.. -......-.c00s0 seneee 21,942.4 113,541 
Noarebo tion: sciiscus vies cecacstues 40,315.5 96,241 


creasing, the average for 1851-60 being 2.17, and for 1871-80 
1.82. Immigration and emigration till comparatively re- 
cent times had little influence on the numbers of popula- 
tion, but the latter years of the decennial period, 1860-70, 
caused a change in this respect. The number of emigrants, 
which as late as 1867 amounted to little more than 9000, 
increased during 1868 to 27,000 and during 1869 to 39,000. 
During the years that followed there was a considerable 
decrease, but towards 1880 the number of emigrants again 
rapidly increased, and in 1882 this amounted to upwards of 
50,000. The figure for 1884 was 23,560. Immigration, on 
the contrary, continues to be insignificant. The annual 
average of immigrants for 1875-84 was 3333. 

The inhabitants of Sweden belong almost exclusively to 
the Scandinavian race. The principal excep- ; 
tions are the Finns (in 1880 about 17,000), who Race. 
chiefly inhabit the northeastern part of the 
county of Norrbotten, the Lapps (in 1880 about 6400), 
spread over an area of about 44,000 square miles in Lapland 
and Jemtland, and the Jews (in 1880 about 3000). 

Agriculture.—Agriculture is the principal industry in 
Sweden. ‘The number of persons gaining their 1 
livelihood by this occupation and those imme- Baha 
diately depending on it was 2,342,000 in 1880, — J 
and the value of the harvest in 1884 was estimated at about 
£25,500,000 sterling [$123,930,000], of which the grain- 
harvest made £14,800,000 [$71,928,000]. From 1840 to 1880 
the export of grain (including meal, ete.) exceeded the im- 
port; but this has not been the case since 1881, while, on 
the other hand, the export of dairy produce has meanwhile 
increased. i rey 

Mines.—Sweden is rich in minerals, especially iron-ores, 
and the Swedish iron is celebrated forits good 
quality. In 1884 526 iron-mines were worked, | Mines. 
the joint produce of which amounted to 922,310 re 
tons. The manufacture of cast-iron amounted to 416,958 
tons, that of bar-iron to 267,534 tons, of steel to 66,329 tons, 
and of hardware to 43,226 tons. The copper during the 
same year amounted to 650 tons, and the silver to rather 
more than 4000 tb. Pit-coal has been found only in Mal- 
mohus lin, and even there in small quantity Pp ese to 
the consumption of the country. The produce of coal- 
mines was in 1884 not more than 7,277,000 cubic feet, whereas 
the import of coal amounted to 52,650,000 eubie feet. 

Forests.—A_ great part of Sweden is, as was above 1 
tioned, covered with forests. Most of these are +. 
the property of private persons or joint-stock 
companies, but the Government also possesses 
large forests, the value of which was in 1884 estimat 
about £2,400,000 [$11,664,000]. The forest produe 
among the principal articles of export from 

Manufactures.—It was not till 1854 that Sw 


CONSTITUTION, | 
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broke with the pre-existing protectionist system and adopted | 


the principles of free trade. Since 1860 there 
has been no prohibition, and import duty is 
in general low. The value of the manufac- 
tures, which as late as 1850 was estimated at only £2,000,000 
($9,720,000), was for 1883 computed at more than £10,600,000 
($51,516,000). 

Commerce.—The united value of the exports and imports 
of Sweden was estimated for 1850 at little more 
than £4,000,000 [$19,440,000], whereas in 1884 
it was something over £31,000,000 [$150,660,000] 


Manu- 
factures. 


Commerce, 


(imports about £18,000,000 [$87,480,000], exports about | 


£13,000,000 [$63,180,000]). The principal articles of export 
were—timber and wooden wares, £5,747,000 [$27,930,420] ; 
metals and hardware goods, £2,667,000 [$12,961,620]; grain 
(including meal, ete.), £1,307,000 [$6,352,020]; animal food, 
£1,081,000 [$5,253,660]; live animals, £652,000 [$3,168,720] ; 
paper and stationery, £584,000 [$2,838,240]. The principal 
articles of import during the same year were—cotton and 
woollen manufactured goods, £3,012,000 [$14,638,320] ; 
colonial products (coffee, sugar, etc.), £2,309,000 [$11,221,- 
740|; grain and meal, £2,258,000 [$10,973,880]; minerals 
(principally coal), £1,479,000 [$7,187,940]; metals and 
hardware goods, £1,308,000 [$6,356,880] ; cotton, wool, ete., 
£1,125,000 [$5,467,500] ; animal food, £1,036,000 [$5,034,960] ; 
ships, carriages, machines, instruments, etc., £807,000 [$3,- 
922,020}; hair, hides, bones, horns, and other animal sub- 
stances, £784,000 [$3,810,240]; tallow, oils, tar, gums, and 
similar substances, £782,000 [$3,800,520]. The aggregate 
burden of vessels entering from and clearing to foreign 
ports was 858,827 tons in 1850, 5,388,085 tons in 1884. The 
estimated value of the exports to the United Kingdom dur- 


000 [$8,981,280], to France £1,073,000 [$5,214,780], to Ger- 
many £1,008,000 [$4,898,880], and to Norway £604,000 [$2,- 
935,440]; while the imports from Great Britain and Ire- 
land reached £4,952,000 [$24,066,720], from Germany £4,- 
917,000 [$24,042,420], from Denmark £2,932,000 [$14,249,520], 
from Russia and Finland £1,881,000 [$9,141,660], and from 
Norway £1,225,000 [$5,953,500]. ; 
Railways, Posts, and Telegraphs—The length of the rail- 
ways in Sweden is very great in proportion to 
the population. In 1884 the total length was 
4194 miles, of which 1437 miles belonged to the 
Government and 2657 to 76 private companies. The postal 
system is remarkably well organized. In 1884 
the number of post-offices was 1965, through 
which 46,533,627 inland letters, post-cards, post- 
office orders, newspaper and book packets, ete., were for- 
warded, and 5,507,770 to and 6,511,248 from foreign coun- 
tries. The telegraph system is also in a very 
Telegraphs. flourishing condition. The total length of the 
telegraph wires in 1884 was 12,969 miles, and 
the number of messages forwarded was 1,178,959. 
Education.—With regard to education Sweden occupies a 
‘ very prominent place. 
compulsory for all the children of the country, 
and this principle is so strictly applied that in 
18584 out of 733,329 children of school-age only 15,143 were 
not under tuition. To supply this primary instruction 
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there are 9925 national schools of different kinds, with | 


5216 male teachers and 6832 female teachers (1884). For 
higher educational purposes there are 96 public schools 
(1885), of three grades, with 14,617 pupils, and two univer- 
sities (Upsala with 1821 and Lund with 827 students). In 
Stockholm there is, besides, a medical faculty, the Royal 
Caroline Medico-Chirurgical Institution. Ajfree university 
is in course of formation, for which large sums have been 
given by private persons. There are a large number of 
Government schools for the military and naval services, for 
the technical sciences, for metallurgy, agriculture, nautical 
science, and for the blind and the deaf and dumb. All in- 
struction at the national schools, the public schools, and the 
universities is free. 
Religion.—Christianity was introduced into Sweden about 
the ninth century, and was generally professed 
Religion. by the twelfth. The country adopted the doc- 
trines of the Reformation during the reign of 
Gustavus Vasa. The national church, established by the 
resolution passed at Upsala in 1593 (Upsala mite), is Lu- 
theran. The country is divided into 12 bishopries (stift). 
The bishop of Upsala is archbishop of Sweden. In 1880 
the number of dissenters was 21,234, of whom 14,627 were 
Baptists, 2993 Jews, 1591 Methodists, and 810 Roman 
Catholics. 
Army and Navy.—The land defences consist partly of a 
standing army, partly of a militia. The former 
Army. is for the most part founded on the so-called 
_ “indelningsverk,” an institution dating from 
the time of Sweden’s greatness, which makes the soldier a 
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settled farmer. This force comprises about 40,000 men. 
The militia comprises (since 1885) all males between 
twenty-one and thirty-two years of age. The time of drill 
for the militia is only forty-two days, extending over two 
years. 

The navy, with a permanent personnel (also for the most 
part founded on the “indelningsverk”) of 
rather more than 7000 men, consists princi- 
pally of coasting vessels, both ironclad and 
unarmored, 


Navy. 


Constitution.—Sweden is a limited monarchy. Its 
constitution, like that of England, rests on an histori- 
cal development of several centuries. From the ear- 
liest times the people governed themselves through 


elected trustees, made laws and levied taxes, while 


the king was little more than their leader in war. By 
and by the power of the king was extended, and 
alongside of it there arose a class of great men, who 
certainly lessened the legal rights of the lower orders, 
but who never succeeded in completely subduing them. 
Through Engelbrecht the burghers and yeomen re- 
gained their influence on the development of the state, 
and their deputies were summoned to the riksda 
(1435). Gustavus Vasa and his son Charles LX. 
stripped the nobility of the high authority they 
had exercised during the latter part of the medi- 
zeval period, and which had been dangerous both 
to the power of the king and to the people, and so 
he, work of Engelbrecht. The right of the 
lower classes to be members of the riksdag was con- 
firmed by the first ‘‘ Riksdagsordning”’ (‘‘law for reeu- 
lating the riksdag or parliament’’) of Sweden (1617), 
which for the first time legally regulated the system 
of four houses formerly adopted. In the 16th century 
the nobility, having been endowed with extensive 
domains by the crown, again won an ascendency that 
was very dangerous to the lower classes, but it was 
crushed when Charles XI., by the diminution of their 
property (1680), forever put an end to the supremacy 
of the nobility and the council in the state. By this 
act the power of the king was greatly strengthened, so 
much so as to endanger even the most essential rights 
of the riksdag,—those of giving laws and levying taxes. 
But after the death of Charles XII. the despotic system 
was abolished, and all power was lodged in the hands 
of the riksdag by the constitutions of 1719 and 1720. 
During the following period, which is called *‘ the 
time of liberty,’’ it was the riksdag that had the fune- 
tion of appointing and dismissing the councillors of 
state, and by this means was able to dominate the ad- 
ministration so completely as to make the power of 
the king of little more significance than an empty word. 
Different political parties defeated each other, and sold 
their services to foreign states without any regard to 
the interests of their own country. This state of affairs, 
which might eventually have proved exceedingly dis- 
astrous, was altered by a revolution effected by Gus- 
tavus III. (1772), which restored to the king his 
former power. In the new constitution, however, 
neither the authority of the king nor that of the peo- 
le was clearly limited, and this soon led to collisions 
fe which the king succeeded in considerably increasing 


his ascendency (1789), though he cannot be said to 


have gained despotie power. Gustavus V., however, 
abused his great authority, so that he was dethroned 
by a revolution. New constitutional laws were now 
made, in which, guided by the experience of former 
times, an effort was made clearly to define the respec- 
tive powers of the king and the representatives of the 
eople, to prevent encroachment from either side. 
The effort was crowned with success, and the new con- 
stitution of June 6, 1809, is still in great measure in 
foree. The old division, however, into four houses 
has been abolished, and the influence of the represen- 
tatives of the people has been increased by the new 
Riksdagsordning of 1866. The other constitutional 
laws are the sc Piaehcionstitinne ” (“law of succes- 
sion’’) of 1810 and the “ Tryckfrihetsordning ’’ (‘‘ law 
regulating the liberty of the press’’) of 1812. 
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The executive power is vested in the king alone. | over, in each county a representation (the ‘land- 


The legislative power he shares with the riksdag, both 

yarties having the rights of initiative and veto. The 
fing has, besides, a legislative power, not precisely 
defined, in certain economic matters. The right of 
levying taxes belongs to the riksdag alone; but the 
king may in certain cases (as, for example, through 
his right of lowering the custom duties) exercise a cer- 
tain influence. He can declare war and make peace, 
and has the supreme command of the army. 

The king is irresponsible, but all his resolutions must 
be taken in the presence of responsible councillors 
(‘* statsrad’’). Thane, who form the council of state, 
are ten in number, of whom seven are also the heads of 
departments of the administration (justice, foreign af- 
fairs, army, navy, internal affairs, finance, and ecclesias- 
tical affairs, including both church and schools). For the 
advice they give the councillors of state are responsible 
to the riksdag, which revises the record of their pro- 
ceedings through an annually appointed board, which 
has power also to indict the councillors before a special 
tribunal, the ‘‘riksritt,’’ formed for the occasion, of 
which certain high functionaries have to be members. 
One of the councillors of state is, as prime minister, 
the head of the administration. 

The riksdag meets every year on January 15, and 
consists of two houses. The members of the first house, 
one for every 30,000 inhabitants (143 in 1887), are 
elected by the ‘‘landsting’’ in the counties, or by the 
municipal councils of the larger towns, for a period of 
nine years. ‘hey receive no payment. Any Swede is 
eligible who is at least thirty-five years of age, who 
possesses, and for three years before the election has 

ossessed, real property to the value of 80,000 crowns 

$21,600], or who. during the same period, has paid 
taxes on an annual income of 4000 crowns [$1080]. 
The members of the second house (one or two for 
every district of judicature in the country, according as 
the population exceeds or falls short of 40,000, and one 
for every 10,000 inhabitants in the towns) receive a 
salary of 1200 crowns [$324], and are elected for a period 
of three years by electors, or directly, according to the 
resolution of the electoral district. If a member re- 
tires during that period, his successor is elected for the 
remainder of the three years, and thus the house is 
wholly renewed at regular intervals, which is not the 
case with the first house. The franchise is possessed 
by every one who owns landed property to the value 
of 1000 crowns [$270], or who has farmed for at least 
five years lands worth 6000 crowns [$1620], or pays 
taxes on an annual income of 800 crowns [$216]. All 
electors are eligible. The number of electors is about 
6.5 per cent. of the population. The towns elect their 
representatives separately. Both houses have in 
theory equal power. Before bills are discussed they 
are prepared by boards, whose members are elected by 
half of each house. When the houses differ on budget 
questions, the matter is settled by a common vote of 
both houses, which arrangement gives the second 
house a certain advantage from the greater number of 
its members. By revisers elected annually the riksdag 
controls the finances of the kingdom, and by an official 
(‘‘justitieombudsman’’) elected in the same way the 
administration of justice is controlled; he can indict 
any functionary of the state who has abused his power. 
The bank of the kingdom is superintended by trustees 
elected by the riksdag, and in the same way the public 
debt is administered through an office (‘‘ Riksgiildskon- 
toret’’), the leader of which is appointed by the 
riksdag. 

Administration, Law, and Justice. —The adminis- 
tration consists partly of a centralized civil service, 
arranged under different departments, partly of local 
authorities. Each of the twenty-four counties has a 
governor (landshéfding ’’) who presides over the local 
offices (the *‘ landskansli,”’ the ‘‘ landskontor’’), and is 
assisted by subordinate local officers (‘‘ kronofogdar,”’ 
“‘hiradsskrifvare,’’ ‘‘linsmiin’’), There is, more- 


sting’’), elected by the people, that deliberates on the 
affairs of the county, and has a right to levy taxes. 
Each county is divided into parishes, which, like the 
towns, have a very strong communal self-government. 
The law of Sweden dates from 1736, but it has of 
course undergone a great many alterations and addi- 
tions, the most important being the new penal law of 
1864. Justice is administered by tribunals of three 
instances: (1) the ‘ hiiradsriitter’’ in the country, 
consisting of a judge and seven to twelve assessors 
elected by the people, who, if they are unanimously 
of an opinion different from that of the judge, can out- 
vote him, and the ‘*r&dhusritter’’ (boards of magis- 
trates) in the towns; (2) three ‘‘ hofritter”’ (hicher 
courts) in Stockholm, Jénképing, and Christianstad ; 
and (3) the royal supreme court, which passes sentence 
in the name of the king, and two members of which 
are present in the council of state when law questions 
are to be settled ; this tribunal has, moreover, to give 
its opinion upon all proposed changes of the law. A 
jury is never summoned in Sweden except in cases 
affecting the liberty of the press. 

Union with Norway.—Sweden has been united to 
Norway since 1814. The union is regulated by the 
‘* Riksakt”’ of 1815, according to which each country 
is free and independent, though both are governed by 
the same king. The connections of both countries 
with foreign states are regulated by the Swedish min- 
ister for foreign affairs, but when the king has to settle 
matters concerning foreign states which also are of im- 
porns to Norway a Norwegian councillor of state 
nas to be present. Both countries have the same am- 
bassadors and consuls abroad, and share the expenses 
of their support, Sweden bearing the inves part of this 


outlay. In war the two countries are bound to assist 
each other. Thus the union is what is called a ‘‘ unio 
realis.’”’ (J. F. N.) 


Part II.—Histrory. 


From the earliest times of which we have any 
authentic information there were in Sweden two more or 
less distinct peoples,—the Géta or Goths in the south, 
and the Svea or Swedes in the north. They spoke 
similar languages, were of the same Teutonie stock, 
and had like customs, institutions, and religious be- 
liefs ; but these facts did not prevent them from re- 
garding one another with jealousy and dislike. The 
most powerful king among these peoples was the king 
at Upsala. There were other chiefs or kings, called 
in later times smaa-kongar, but they recognized the 
superiority of the Upsala king, whose peculiar position 
was due to the fact that there was at Upsala a great 
temple of Wodan, which was held in equal reverence 
by the Swedes and the Goths. Upsala was in the 
territory of the Swedes, and we can account for the 
feeling of the Goths with regard to it only by supposing 
that they were.an offshoot from the Swedes, and that the 
worship of Wodan was in some special way associated 
with Upsala before the separation took place. Of the 
two peoples, the Goths seem to have been most active 
and open to new ideas. They spread along the 
southern coasts of Sweden and among the islands of 
the Baltic, and there can be little Sonks that the 
Goths in Germany and Russia, who played so great a 
part in the disruption of the Roman empire, sprang 
from the Swedish Goths. ; 

Slavery was not unknown in ancient Sweden, but it 


did not form an important element in social life. The 
vast majority of the people were free. They were 


divided into two classes, jarls and bondar, correspond- 
ing to the Anglo-Saxon eorls and ceorls. The bondar 


were the landed freemen, while the jarls weré of noble 
blood. In some remote age the land may have been 
held in common by village communities, but in 

times there has always been in Sweden private — 
perty in land as well as in movable,—the jarls having 
wider lands than the bondar, and some bondar being 
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better off than other members of their class. The | nection with the former country was not finally severed 


kings were treated with much respect, for they be- 
longed to families which were believed to be descended 
from the gods ; but their power was far from being 
absolute. When a king died, his authority did not 
necessarily pass to one of his sons; the freemen chose 
as his successor the member of the royal family who 
seemed to them best fitted for the duties of the office. 
The king’s power was limited not only by the fact 
that he was elected but by the rights of the freemen 
in all matters concerning life and land. At regular 
times moots were held for legal, legislative, and polit- 


ical purposes ; and without the sanction of the Great | 


Thing, as the tribal assembly was called, no law was 
valid and no judgment good. 

Besides the Great Thing, of which all freemen were 
members, there were local things, each attended by 
the freemen of the district to which it belonged. The 
chief function of these local assemblies was to settle 
disputes between freemen, their decisions being given 
in accordance with rules based on ancient customs. 
Very often their judgments could not be enforced ; 
and here, asin other Teutonic lands, the impotence 
of the local popular courts was one of the causes which 
led to the growth of the king’s authority. He was 
bound to go round his land in regular progress, doing 
and enforcing justice among his: subjects; and in 
course of time men felt more and more strongly that 
the best way of obtaining redress for serious grievances 
was to appeal directly to him. 

As far back as we can go in Swedish history we find 
that the principal aim of the Upsala kings was to get 
rid of the smaa-kongar, and to put royal officers in 
their place. ‘These officers ruled in the king’s name 
in association with the local things, but their tendency, 
especially in times of great civil commotion, was to 
make themselves as independent as possible. The 
king himself was always attended by some of the lead- 
ing magnates, who formed a sort of council of state, 
and with their aid he prepared the plans which were 
afterwards submitted to the Great Thing. Although 
the Great Thing never ceased to be in theory an 
assembly of the nation, it gradually lost its primitive 
character, the political rights of the common freemen 
being usurped by the nobles, who sought also to 
hamper the exercise of the royal authority. 

According to the Ynglinga Saga, in which bits of 
old Swedish legends are preserved, the first Upsala 
kings were Ynglingar, sprung from Yngve Frey, the 
grandson of Wodan. We are told that, the last repre- 
sentative of this dynasty was Ingjald Ilrede, that he 
slew six of the smaa kongar, and that he afterwards 
killed himself when he heard that the son of one of 
the murdered chiefs was advancing against him. It 
is said that the Ynglingar were succeeded by the 
Skioldungar, who claimed to be descended from Skiold, 
Wodan’s son; and the traditional account is that this 
line began with Ivar Widfadme, and that he not only 
became king at Upsala but conquered Denmark, a 
part of Saxony, and the fifth part of England. An- 
other of the Skioldungar, Erie Edmundsson, is said to 
have been an even greater king than the founder of 
the dynasty. During this legendary period, kings in 
Sweden were often at war with kings in Norway and 
Denmark, and Swedish adventurers undertook many 
warlike enterprises against the Finns and the Wends. 
While Danes and Norwegians were founding states in 
the British Islands and France, the Swedes were ac- 
Spmplnhing like results on the eastern shores of the 

aitie, 

At this early period Sweden did not take in all the 
territory which now belongs to it. Scania, one of the 
most fruitful and prosperous districts of modern Swe- 
den, had been from time immemorial an independent 
and comparatively powerful Gothie state. In the 9th 
century it was annexed to Denmark by King Guthrun; 
and, although in later times it was often a subject of 
bitter dispute between Denmark and Sweden, its con- 
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until the 17th century. Lund, the principal town in 
Scania, was for many generations the see of the primate 
of the Danish church. 

The scattered notices of Adam of Bremen, Saxo, 
and certain saints’ lives, with a few allusions elsewhere, 
are our direct written sources for this early period. 
They may be eked out by study of the laws and of 
local nomenclature. Later the rich runic remains of 
Sweden give us some fuller help. After the end of 
the 10th century the evidence gradually becomes 
clearer and more trustworthy. There was then at 
Upsala a powerful king called Erie the Victory-Blest. 
He defeated a band of vikings in a great battle at 
Fyrisval, and, according to Adam of Bremen, had for 
some time complete control over Denmark. He was suc- 
ceeded in 993 by his son Olaf (993-1024), 
who was called the Lap-King because he 
was a child when his reign began. Olaf was baptized 
about the year 1000, and was the first Christian king 
of the Swedes. In the 9th century St. Ansgar had 
labored for some time as a missionary in Sweden, but 
without much success. Even Olaf, who was supported 
in his efforts by Siegfred, the devoted English mis- 
sionary from whom he had received instruction in 
Christian doctrine, found that it was impossible to 
convert the majority of his subjects. He was allowed 
to build churches in West Gothland, but in the rest 
of his dominions the people clung obstinately to pagan- 
ism. During his reign there was war between Swe- 
den and Norway, and Olaf seems to have been in favor 
of carrying on the struggle with vigor. His people, 
however, desired peace, and it is related that at the 
Great Thing at Upsala they threatened to take his 
life if he did not give Olaf, the Norwegian king, his 
daughter in marriage. He consented to do as they 
wished, but broke his promise; and he would prob- 
ably have been set aside had it not been for the 
mutual jealousy of the Swedes and the Goths. 

The Lap-King was succeeded, one after the other, 
by his sons Anund and Hdmund the Elder ; and under 
their rule the church lost much of the ground which 
it had gained through the efforts of Olaf. After Ed- 
mund ihe Elder’s death the Goths resolved that Sten- 
kil, the Christian jarl of West Gothland, should be 
made king. This decision was resisted by the Swedes, 
but the result of the civil war which broke out was 
that Stenkil was able to maintain his claim. He 
reigned from 1056 to 1066, and effectually protected 
the church without attempting to do violence to the 
convictions of the pagan population. His reign was 
followed by a period of much confusion, during which 
the Goths and the Swedes treated each other as ene- 
mies,—the latter upholding paganism, the former | 
contending for Christianity. ‘a Inge the Elder, 
who reigned from 1080 to 1112, the temple at Upsala 
was burned, and from this time there could be no doubt 
as to the ultimate triumph of the church, which was 
served with heroic courage by many zealous foreign 
missionaries. So much progress was made that Swer- 
ker Karlsson, who reigned from about 1135‘ to 1155, 
begged the pope to give the Swedish people bishops 
and a primate. Nicholas Breakspear, the English 
cardinal who was afterwards raised to the papacy as 
Adrian IV., was sent to make the necessary arrange- 
ments. He found that the Swedes and the Goths 
could not agree as to a place for the see of a primate ; 
but at a synod which met at Linképing in 1152 it was 
decided that the Swedish clergy should accept the law 
of celibacy, and that Sweden should pay a yearly tax 
to the pope. Foralong time many pagan ideas and 
customs survived, but Sweden was now, at least nomi- 
nally, a Christian country. 

When Swerker was murdered in 1155 the Goths 
wished to make his son king, but the 
Swedes chose Hrie Edwardsson, and he tie Ba- 
reigned until 1160. Erie was so goodaking _ 
that after his death he was canonized by the popular 
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voice, as was then the way in the north. Upsala was 
made by him a primate’s see, and he began the series 
of efforts which led to the annexation of Finland to 
Sweden. Finnish pirates had often desolated the 
Swedish coasts, and it had become absolutely necessary 
that their country should be subdued. Erie not only 
overcame the Finns, but did what he could to compel 
them to accept Christianity. 

For about a century after Kriec’s death the Goths and 
the Swedes were almost constantly at war with one an- 
other, each people choosing itsown king. The Goths 
preferred the descendants of Swerker, while the Swedes 
were loyal to the descendants of Eric, who were known 
as the yeomen-kings, because Erie had originally be- 
longed to the class of bondaror yeomen. The Danish 
kings often aided one or other of the contending 
panes, and as a rule they seem to have done far more 
narm than good by their interference. ‘To some ex- 
tent the church maintained among the people a sense 
of national unity, but it was not powerful enough to 
give much protection to the poorer members of the 
community against the despotism of local magnates. 
In the end, when the church itself became rich, the 
higher clergy were quite as tyrannical as the secular 
nobles. 

John Swerkerson, the last king of the Swerker dyn- 
asty, died in 1222; Hric the Halt, the last of the yeo- 
men-kings, in 1250. In the latter year the crown was 
- given to Waldemar, whose mother was a 
sister of King Hric the Halt. Waldemar 
belonged to the Folkungar family, which had aequired 
great estates and risen to a position of high importance 
in the state. 
Swedes gradually ceased to be jealous of one another, 
and became a thoroughly united people. From this 
time civil troubles in Sweden sprang, not from the 
antagonism of rival peoples, but chiefly from the in- 
creasing power of the great landowners, who strove 
incessantly to limit the rights of the free peasantry, 
and were often strong enough to defy the crown. 

At the time of the death of Eric the Halt, Birger 
Brosa, Waldemar’s father, was in Finland, where he 
conquered Tavastland and strengthened the hold of the 
Swedish crown over those tribes which had been 
already subdued. On his return to Sweden he was in- 
dignant to find that he had not himself been elected to 
the throne. He accepted what had been done, how- 
ever, and devoted his energies to the promotion of his 
son’s interests. Until his death Birger was the real 
ruler of Sweden, and the nation had never been 
governed by a man of stronger will or more upright 
character. If he did not actually found Stockholm, it 
was he who made it the strongest fortress in the 
country,—a service for which the Swedish people had 
good reason to be grateful to him, for it enabled them 
to put an end to the depredations of Finnish pirates. 
After the death of Birger great evils were brought upon 
the country by the folly and incompetence of Walde- 
mar, who was at last driven from the throne and im- 
prisoned by his brother Magnus, who sue- 
ceeded him. Magnus (1279-1290) was a 
lover of pomp and splendor, and formed a more bril- 
liant court than the Swedes had ever seen. He granted 
immunity from taxation to those landowners who 
should give the crown ross-djenst or horse-service, that 
is, serve the king in war at the head of a body of 
horsemen. His intention in adopting this plan was to 
secure for the crown a powerful bade of loyal and at- 
tached supporters, but as the measure added to the 
wealth, dignity, and influence of the nobles, its ultimate 
effect was to weaken the royal authority. Although 
he increased the importance of the aristocracy, Magnus 
was not unmindful of the interests of the common 
freemen. He is known as Ladu-laas or Barn-Lock, 
because he issued a law requiring persons of noble 
birth to pay for the straw and corn with which, when 
travelling, they might be supplied by peasants. Magnus 
was also a munificent honcho of the clergy. He 
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endowed a large number of churches and built five 
monasteries. 

Magnus was succeeded by his son Birger (1290- 
1319). Birger was only nine years old when 
his father died, and for a long time Birger. 
the power of the crown was Halden by his guardian, 
Torkel Knutsson, a wise and vigorous statesman. 
Knutsson drew up a code of laws which was accepted 
by the Great Thing in 1295; and in Finland he not 
only put down rebellion but annexed Savolax and 
Carelia. In 1306, misled by his brothers Erie and 
Waldemar, Birger caused this faithful and able coun- 
sellor to be beheaded, and the result was civil war, in 
which the weak king found it hard to make way 
against his restless and ambitious brothers. At last 
he got them into his power by treachery, and threw 
them into a dungeon of the castle of Nyképing, where 
they died of starvation. Soon afterwards Birger him- 
self died, despised and hated by his subjects. He was 
succeeded by his nephew Magnus, _ his 
brother Eric’s son, a child of about three  ™M#snus- 
years of age. Magnus’s guardian, Mats Ketilmunds- 
son, was a man of strong and noble character, and as 
long as his supremacy lasted the Swedish people were 
more prosperous than they had ever been before. 
Taking advantage of the troubled condition of Den- 
mark, he joined Scania and the neighboring districts of 
Halland and Blekinge to the Swedish kingdom ; and 
had his prudent system of government been main- 
tained these provinces might have been kept, for the 
inhabitants seem to have preferred Swedish to Danish 
rule. But, when he died, in 1336, the king fell under 
the influence of unworthy favorites. Scania, Halland, 
and Blekinge were restored to Denmark, and Sweden 
was soon in a state of the greatest confusion. In 1363 
a number of nobles who had given Magnus much 
trouble, and whom he had expelled from the country, 
went to his sister’s son Albert, count of Mockiaapara: 
and offered him the crown. The offer was accepted, 
and afterwards Albert was formally elected by the 
Great Thing. Magnus resisted, but was defeated and 


made prisoner in a battle at Enképing in 1365. In 
1371 he was released, and the rest of his days he 
spent in Norway, where he was not unpopular. m 
his mother he had inherited the Norwegian crown, but 
before the misfortunes of his later years it had been 


transferred to his son Haco. 
The nobles and the hierarchy of Sweden were now 
so powerful that only a king of the highest tbe: 
political genius could have hoped to control 
them. Albert of Mecklenburg proved to be utterly 
unfit for the task he had undertaken. He tried to 
protect himself by giving many of the great offices of 
state to Germans, but he was warned that he would 
be dethroned if he continued to show so much favor 
to foreigners. In 1371 he accepted as his chief coun- 
sellor a great Swedish noble called Bo Jonsson, to 
whom about a third of the kingdom is said to have 
belonged. Bo Jonsson gave much more heed to his 
own interests than to those of his country, and did 
hardly anything to pen ree the hardships inflicted on 
the common people at this time by the turbulence of 
the well-off classes. After Bo Jonsson’s death Albert 
attempted to regain some of the authority which he 
had been forced to delegate to his powerful minister ; 
but the nobles refused to obey him, and invited 
garet of Denmark and Norway to take his place. __ 
rs eae ve of the niet cone figures in 
candinavian history, was the daughter o ; 
Waldemar IV. of Denmark, | at an AER 
early age she had become the wife of Haco of Norway 
son of the Swedish king whom Albert had supplanted. 
The offspring of this marriage was an only son, ' 
who succeeded his grandfather in Denmark in 
and his father in Norway in 1380. Both eo 
were ruled firmly and wisely by ae inh 
name ; and after his death in 1387 the Danes : 
Norwegians begged her to retain supreme powe: 


* 


1222-1520, ] 


this request she assented; and, when the Swedish 
nobles asked her to undertake the government of Sweden | 
also, she at once expressed her willingness to attack 
Albert, who had irritated her by claiming the Danish 
crown. An army was soon despatched to Sweden, 
and in 1389 Albert was defeated and taken prisoner at 
Falkoping. Stockholm, which was held by German | 
mercenaries, refused to admit the conqueror, and for 
several years it was besieged without success by Danish 
troops. At last the difficulty had to be settled by 
negotiation. In 1395 it was arranged that Albert 
should be set at liberty on condition that within three 
years he should pay a ransom of 60,000 marks {Ham- 
urg marks, $17,430]. If at the end of that period 
the monéy was not paid, he was either to give up 
Stockholm or to return to captivity. The result was 
that in 1398 Stockholm was surrendered by the Han- 
seatic League, which had become security for the 
fulfilment of Albert’s engagement. 

Meanwhile Margaret had persuaded the Danes, the 
Norwegians, and the Swedes to accept her grand- 
nephew Erie of Pomerania as her successor, and in 
1397 he was crowned at Calmar. Margaret was eager 
that the union of the Scandinavian countries under a 
single sovereign should be made permanent, and dele- 
gates from the councils of state of the three kingdoms 
met at Calmar to discuss her proposals. On the 20th 
of July, 1397, these delegates concluded what was 


SWEDEN, 


called the union of Calmar. Sweden, N orway, and 
Denmark, while retaining their local laws and customs, 
were in all future time to be ruled by one king. When 
a king died he was to be succeeded by his eldest son ; 
but if he was childless his successor was to be freely 
elected. In foreign affairs Scandinavia was always 
to act asa united country. Margaret had excellent 
intentions in devising this bold scheme, but the time 
was not ripe for so vast achange. It was inevitable 
that when popular movements were no longer held in 
check by her strong will, formidable difficulties should 
spring from the jealousies of the three nationalities, 
Even after Eric’s coronation Margaret remained the 
ease real sovereign, and she was powerful enough 
* to make the union something more than a 
merename. But even during her lifetime the Swedish 
people showed that they resented the idea of being 
taxed for objects in which they were only indirectly 
interested, and when she died (in 1412) it soon became 
evident that Eric would be unable to retain their 
allegiance. In 1386 Margaret had formally recognized 
the claim of Gerhard VL., count of Holstein, to be 
feudal lord of the duchy of Schleswig. Gerhard died 
in 1404, leaving three young sons. Margaret and Eric 
then tried to recover the rights of the Danish crown in 
the duchy ; and in 1413, soon after Margaret's death, 
Eric caused Schleswig to be declared a forfeited fief 
The result was a war which lasted about twenty years. 
The Swedes had to bear heavy burdens to enable Eric 
to carry on the conflict, and_he made no attempt to 
allay their discontent. He seldom visited their 
country, and his officers often treated them with reck- 
less cruelty. In the province of Dalecarlia the royal 
bailiff acted so tyrannically that in 1434 the people 
rebelled. They were led bya brave and patriotic miner, 
Engelbrecht Engelbrechtsson, and under his influence 
the movement spread rapidly among the peasantry of 
other districts. The Swedish council of state, alarmed 
by the enthusiasm he had excited, agreed in 1436 to 
declare the king deposed. The nobles were moré afraid 
of the peasants than of Eric, and soon placed him on 
the throne again; but he never fully recovered his 
authority. He was obliged to make Charles Knutsson 
his viceroy in Sweden; and Knutsson was as anxious 
as Engelbrechtsson that Swedish independence should 
be restored. The two patriotic leaders became jealous 
of one another, and Engelbrechtsson was murdered by 
a member of Knutsson’s party. But the popular 
itation lost.none of its original foree, and in 1439 
ic was dethroned by all his kingdoms. He fled to the 
VoL. XXII.—1146 


' 


785 


island of Gotland, where he lived for some years by 
piracy; and afterwards he was compelled to seek for 
refuge in Pomerania. 

Christopher of Bavaria, Eric’s nephew, was elected 
to the Danish throne, and he was soon ac- He 
knowledged also in Norway and Sweden. cophae 
He was a man of good intentions, but was 
not strong enough to overcome the prejudice created 
against him by the fact of his beinga foreigner. When 
he died in 1448 the Danes chose Christian, count of 
Oldenburg, as his successor, and the Norwegians by 
and by followed their example. Had the decision in 
Sweden rested only with the nobles and the clergy, 
Christian would at once have received the Swedish 
crown, for under the nominal rule of a foreign kin 
these classes were able to tyrannize as they sleane 
over their poorer neighbors. But the Swedish people 
generally so strongly disliked the union, and stood so 
urgently in need of the protection of a native sovereign, 
that Charles Knutsson was made king. He 
mounted the throne as Charles VIII. The 
aristocracy, both spiritual and temporal, 
detested him; and in 1457 he found in Archbishop 
Jéns Bengtsson so formidable an enemy that he had 
to make his escape to Dantzice. Christian I. of Den- 
mark and Norway then became king of Sweden, but 
he was unable to assert supremacy over the country as 
a whole, and in 1464 Charles VIII. again secured the 
throne. In the following year Charles was displaced a 
second time, but soon afterwards he was recalled, and 
he retained the crown until his death in 1470. 

Charles was succeeded, not as king but as regent, by 
his nephew Sten Sture, under whose firm 
rule Sweden became prosperous and con- 
tented. Sten Sture wasa far-seeing states- 
man, and sided resolutely with the peasants against 
the nobles. He took great pains also to promote the 
intellectual culture of the people. The university of 
Upsala was founded by him, and he introduced into 
Sweden the art of printing, and invited to the country 
many foreign scholars. e was not able wholly to 
destroy the union, for in 1496 he was defeated by King 
Hans of Denmark and Norway, who afterwards re- 
ceived the Swedish crown. Nevertheless Sten Sture 
remained the real master of Sweden, and after the 
defeat of the Danes by the Ditmarshers in 1500 his 
power was almost absolute. He died in 1503, when 
his authority passed to his nephew Svante Nilsson 
Sture, whom ine Hans and the Swedish clergy and 
nobles in vain attempted,to put down. Svante Nilsson 
Sture was succeeded by hisson, Sten Sture the younger 
in 1512, and for some time this brave and patriotic 
regent vigorously held his own both against his_ene- 
mies at home and against Christian IL, king of Den- 
mark and Norway. In 1520, however, he was mortally 
wounded in a battle with the Danes at 
Bogesund, after which Christian II. be- Christian IL. 
came king of Sweden. This sovereign had : 
some enlightened ideas, but he was a man of ferocious 

assions, and he had no sooner restored the union than 

e made the maintenance of it impossible by an act 
of almost unparalleled cruelty. Under the pretence 
of upholding the honor of the church he ordered at 
Stockholm the execution of ninety persons accused of 
having taken part in the deposition of his friend and 
supporter Archbishop Gustavus Trolle, who had been 
the late regent’s bitterest enemy. Most of the con- 
demned men were nobles, and Christian hoped that 
by killing them he would secure the allegiance of the 
peasantry. The whole Swedish nation, however, was 
shocked by so horrible a massacre, and resolved to 
shake off forever the hated Danish yoke. 

' The movement for national independence was headed 
by Gustavus Ericsson, known afterwards as Gustavus — 
Vasa. This young noble hed been one of a group of 
Swedish hostages whom Christian II. had sent to 
Denmark, treating them as if they had been prisoners 
of war. In 1519 he escaped from prison, and after a 
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short stay in Liibeck found his way to Dalecarlia, 
where he went about in disguise among the peasantry, 
urging them to combine against the common enemy. 
At first they were afraid to act with him, but their 
hesitation vanished when they heard of the blood-bath 
in Stockholm,—a crime by which Gustavus himself 
was more than ever embittered against the Danes, for 
his father was one of Christian IL’s victims. A force 
raised by Archbishop Trolle having been defeated, 
Gustavus led his troops beyond the limits of Dalecar- 
lia and took Vesterfs and Upsala, and laid siege to 
Stockholm and Calmar. These fortresses were bravely 
defended, but in 1523, with the help of a fleet sent to 
him by Liibeck, he succeeded in capturing 
them. In 1521 he had been declared re- 
gent, and in 1523, before the conquest. of 
Stockholm and Calmar, he summoned at Strengnas a 
diet which elected him to the throne. Soon after- 
wards he made himself master of Finland, and he an- 
nexed Scania, Halland, and Blekinge. The union had 
now been brought to an end, and from this time Swe- 
den was always ruled by her own kings. Denmark and 
Norway, however remained subject to one crown until 
the beginning of the 19th century. 

Gustavus Vasa was by far the greatest sovereign who 
had up to this time ruled the Swedish people. Before 
he was made king the doctrines of Luther had been 
proclaimed in Sweden by the brothers Olaus and Lau- 
rentius Petri; and Gustavus, who listened attentively 
to their teaching, became one of the most enthusiastic 
adherents of the Reformation. He acted cautiously, 
however, and resolutely opposed violent agitators. 
The majority of the Swedes cordially accepted the new 
doctrines, and at a diet held at Westerfs in 1527 Gus- 
tavus received authority to reorganize the church. 
This he did thoroughly, making it clear from the be- 
ginning that Protestant pastors would never be per- 
mitted to wield the power which the Roman priest- 
hood had so often abused. The greater part of the 
vast estates which had belonged to the Roman clergy 
he confiscated and applied to the uses of the state. In 
his secular policy he was as bold and successful as in 
his dealings with the church. For centuries the inde- 
pendence and arrogance of the great nobles had been 
the curse of the Swedish people. Gustavus missed no 
opportunity of limiting their influence. Hecompelled 
them to bear their fair share of the public burdens, 
and secured for himself faithful allies by obtaining for 
burghers and the peasantry, who had. lost almost all 
their political influence, a recognized place in the diet, 
which was now summoned more frequently and regu- 
larly than it had been for several generations. Gus- 
tavus did everything he could to encourage industry. 
For six years he fought with Liibeck in order to break 
the supremacy of the Hanseatic League, and he con- 
cluded treaties of commerce with England and the 
Netherlands. So many changes were effected in Swe- 
den in his time that several conspiracies were formed 
against him, but he had little difficulty in overcoming 
his enemies, for he had the confidence and affection 
of the great mass of his subjects. In 1544 it was de- 
eided by the diet that the Swedish throne should cease 
to be elective, and that it should be hereditary in the 
family of Gustavus. 

When Gustavus died in 1560, his eldest son Eric 
became king. Eric was foolish enough to 
go to war with Frederick II. of Denmark 
, _ , for no better reason than that the latter, 
like Eric himself, claimed the right to put three crowns 
in his coat-of-arms. This war, which lasted seven 

ears, caused much suffering to both nations. 
anes were generally beaten at_sea, but under the 
leadership of the stout soldier Daniel Rantzau they 
gained important victories onland. _ Intellectually Eric 
was one of the most cultivated of Swedish kings, but 
in action he was so headstrong and wayward that most 
* people believed him to be insane. He wasted the 
treasure amassed by his father, and under the influ- 
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ence of passion and suspicion caused the death of many 
yowerful and loyal subjects. In 1568 his brothers 
ehe and Charles rebelled against him. His favorite, 
Goran Persson, who was accused of haying constantly 
misled him, was seized and executed, and Erie himself 
was obliged to surrender. He was deprived of the 
crown and kept in close confinement until 1577, when 
he was murdered. 

John mounted the throne as John IIT. (1568-1592). 
Tn 1570 the war between Sweden and Den- souk tre 
mark was brought to an end by the peace orem 
of Stettin. Sweden obtained some advantages by this 
treaty, but she had to resign to Denepeeal claims 
to the island of Gotland, and to Scania, Halland, and 
Blekinge. Through the influence of his first wife 
Catherine, sister of King Sigismund IL. of Poland 
John had become a Catholic; and as king he labore 
to restore as far as possible the old religious forms. 
His efforts were bitterly resented by the Ti catants, 
while at Rome he was condemned for not acting with 
sufficient pecwicn He the intarees of his chase, He 
was succeeded by his son Sigismund, who 
had been elected king of Poland in 1587. ey aoe 
In the interval between John’s death and Sigismund’s 
arrival in Sweden supreme power was exercised by 
Duke Charles, Sigismund’s uncle. Charles, the ablest 
of all the sons of Gustavus Vasa, resolved to take 
advantage of the opportunity to place the ecclesiasti- 
cal system of the country on a satisfactory basis. Ac- 
cordingly a great assembly was summoned at Upsala 
in 1593, and by this assembly it was decreed that the 
Augsburg confession of faith should be accepted as 
the authoritative statement of the theological doc- 
trines of the Swedish church. The decision was of 
vast importance, and the Swedes have ever since 
looked back upon it as one that marked an era in 
their national history. 

Before his coronation in 1594 Sigismund undertook 
to protect the rights of his Protestant subjects; but, 
being an ardent Catholic, he soon began to work for 
the triumph of his own creed. On his return to Poland 
the discontent he had excited in Sweden found free ex- 
pression, and he was obliged to place the administra- 
tion of affairs in the hands of his uncle, Duke Charles. 
In the time of King John a dispute about frontiers 
had led to war between Sweden and Russia, and this 
war was still going on when Charles undertook his 
new duties. In 1595 he concluded peace, securing for 
Sweden the provinces of Esthonia and Narva, but 
yielding to Russia some districts on the borders of 
Finland. These districts were held by Klas Fleming, 
an enthusiastic adherent of King Sigismund, and he 
declined to give them up, nor were they surrendered 
until the death of this general in 1597. Meanwhile 
Charles had found that some members of the council 
of state were bent on thwarting all his schemes, and 
from them he appealed to the diet. ‘The diet heartily 
supported him, and appointed him governor-general 
of Sweden; whereupon he set to work in earnest to 
put down Catholic intriguers, and to promote the 
interests of the peasantry in opposition to those of the 

reat nobles. In 1598 Sigismund advanced against 

im with a Polish army, and was defeated at Stinge- 
bro, near Linképing. ‘The war went on for some time, 
but Sigismund Hingself returned to Poland. In 1600 
the diet demanded that he should reside in Sweden or 


send his son to be educated as a ant 0 
answer ‘being returned to these demands, und 
was dethroned, and his heirs were deprived of the 


right bt aaoseeston. eae Charles ae then made 
ing, and reigned as Charles Fie eee ae 
mund continued to regard himself as the Sn. 
lawful sovereign, and as the same pretension was made 
by his descendants, a very bitter feeling sprang up 
between Sweden and Poland,—a feeling whic to 
many wars during the next sixty years. ; 
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Gustavus Vasa. Under his rule Sweden became a 
thoroughly Protestant country, and for the first time 
associated herself to some extent with the general 
Protestant movement in other lands. Charles watched 
with especial interest the action of religious parties in 
Germany, and carefully maintained good relations with 
the leading German Protestant princes. At home one 
of his principal aims was to force the aristocracy to be 
subservient to the crown, and he succeeded as no 
Swedish king had done before him. For burghers 
and the peasantry he secured in the diet a more im- 

ortant and more clearly defined place than had 
eae belonged to them, and he devised many 


Sagacious measures for the material welfare of his | 
people. He devoted much attention to the develop- | 


ment of mining industries, and by the founding of 
convenient seaports he gave a great impetus to trade. 
Tn foreign relations he was not less masterful than in 
his management of domestic affairs, In 1609 he sent 
an army into Russia to oppose the false Demetrius, 
whose pretensions to the Russian throne were sup- 
ported by Poland. The Swedish enters after hay- 
ing achieved some success, were obliged to retreat in 
consequence of a mutiny among their troops; but 
Charles despatched a fresh force, which did its work 
so well that the Russians came to terms, and even 
promised to accept his younger son, Charles Philip, as 
ezar. In the last year of his life Charles was engaged 
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in a war with Christian IV. of Denmark, who invaded | 


Sweden because Charles claimed to be king of the 
Norwegian Laplanders and sought to exclude the 
Danes from the extensive trade with iga. Calmar, 
notwithstanding the strenuous exertions of Charles, 
was captured i the Danes, and from this cireum- 
stance the struggle came to be known as the Calmar 
ar. . 
Charles IX. was succeeded by his son Gustavus 
Adolphus (1611-1632), the most. illustri- 
porated ous of the kings of Sweden. He was only 
"seventeen years of age when he became 
king, but he had already given evidence of high intel- 
lectual and moral qualities. One of his first public 
acts was to appoint as chancellor the youngest of his 
counsellors, Axel Oxenstjerna, a great statesman whose 
name is intimately associated with all the most promi- 
nent events of his reign. By mingled gentleness and 
ness Gustavus won almost immediately the good- 
will of his subjects, and before he was many years on 
the throne he became the object of their most enthu- 
siastic devotion. He showed unfailing respect for the 
rights of the diet, improved its organization, and sum- 
moned it regularly once a year. 
flourished under his wise rule, and he did much to 
develop the educational system of Sweden by giving 


Industry and trade | 


splendid endowments to the university of Upsala and | 
by founding the university of Dorpat and man y schools | 


and pt _ He introduced into the army a rigid 
system of discipline, yet he was adored by his soldiers, 
who had perfect faith in his military genius and were 


| 


touched by his care for their welfare and by the cheer- | 


fulness with which, when necessary, he shared their 


ardships. 
The war with Denmark which had been begun in 
his father’s time he was obliged to continue, but he 
did so very unwillingly, and as soon as ets (in 
1613) he signed a treaty of eace, by which, in return 
the payment of a million thalers [$1,102,000] 
weden received back all the territory that had been 
conquered by the Danes. Having no further cause of 
anxiety in this direction, he prosecuted with renewed 
vigor the war with the Russians, who had not kept 
their promise to recognize Prince Charles Philip as 
ezar. The Swedish general, Count de la Gardie, had 
ined many advantages in the struggle, and when 
Brestaven himself took part in it the = st were so 
successful that in 1617 the czar Michael was glad to 
conclude the of Stolbova, giving up Kexholm, 
_ Carelia, and Ingermanland, and confirming Sweden in 


i 


Germany with an army of 15,000 men. 
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the possession of Esthonia and Livonia. The next 
| task of Gustavus was to subdue Sigismund of Poland, 
| who had formally renewed his claim to the crown of 
| Sweden after Charles [X.’s death, and had proved him- 
‘self one of the most troublesome of’ the young Swed- 
‘ish king’s enemies. In 1621 Gustavus took the field 
jagainst him, and achieved a series of brilliant. sue- 
cesses, which were interrupted only when, in 1629, 
Austria sent to the aid of Poland a force of 10,000 
men under Arnheim. 

Meanwhile the Thirty Years’ War, begun in 1618, 
had been raging in Germany. Christian LV. of Den. 
mark, who had intervened on behalf of the Protes- 
tants, had been forced to lay down his arms; and it 
seemed in the highest degree probable that the Cath- 
olic reaction, headed by the fanatical emperor Ferdi- 
nand If., was about to be completely triumphant. 
Gustavus, like his father and grandfather, was an 
enthusiastic Protestant, and he had watched with 
grief and dismay the misfortunes of those who were 
struggling for the right of free judgment in religion. 
At last he resolved to give them the support they so 
urgently needed, and, in order that he might without 
unnecessary delay act upon his decision, he arranged 
with Poland in 1629 that there should be an armistice 
for six years. He then began to make preparations 
for his great enterprise, and in 1630 he embarked for 
In undertak- 
ing this splendid task he was not influenced only by 
religious motives. He wished to punish the Austrians 


for having helped the Poles ; he hoped to find an op- 


portunity of adding to Swedish territory; and there 
are reasons for supposing that he dreamed of snatchin 
the imperial crown from the Hapsburg dynasty atid 
placing it on his own head. But all the evidence we 
possess goes to show that these objects were subor- 
dinate. His principal aim was to save Protestantism 
in Germany from extinction. 

He had many unexpected difficulties to contend with, 
for he was distrusted by most of the German Protes- 
tant princes. Very soon, however, his tact and cour- 
age enabled him to overcome every obstacle, and at 
Breitenfeld he gained a decisive victory over the im- 
perial general Tilly. After this great success the con- 
fidence of the German Protestants revived, and Gus- 
tavus was everywhere received as their deliverer. 
Tilly tried to prevent him from crossing the Lech, but 
was again defeated; and the Swedish king took 

ossession of Munich, having already held court at 

rankfort. For some time the destinies of the empire 
appeared to be at his disposal, but all the hopes ex- 
cited by his heroic career were suddenly cut short by 
his death in the battle of Liitzen in 1632. 

Gustavus was succeeded by his daughter Christina, 
whom, before his departure for Germany, Chistes! 
he had presented to the diet as heiress to . 
the crown. During her minority Sweden was gov- 
erned by five nobles whom the diet appointed to be 
her guardians, the foremost place being given to Axel 
Oxenstjerna. They continued the foreign policy of 

ustavus, maintaining in Germany a powerful army, 
which, although no longer uniformly successful, 

ained many victories over the imperial forces. 

hristina, carefully educated in accordance with in- 
structions left by her father, became one of the most 
cultivated women of the 17th century ; and at an early 
age she astonished her guardians by the vigor of her 
understanding. In 1644, on her eighteenth birthday, 
she assumed supreme power, and for some time she 
fulfilled all the expectations which had been formed as 
to her reign. In 1645 she brought to an end a war 
with Denmark which had been begun two years be- 
fore. The Danes had been repeatedly defeated, and 
by the treaty of Brémsebro they resigned to Sweden’ 
Tenetladl and Harjeaadalen along with the islands of 
Gotland and Oesel, and_gave up Halland for a period 
of twenty-five years. Contrary to the advice of Ox- 
enstjerna, Christina pressed for the conclusion of' peace 
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in Germany, and, when her object was attained, the 
Swedes had no reason to be dissatisfied with the result. 
By the peace of Westphalia, concluded in 1648, 
Sweden obtained the duchies of Bremen, Verden, and 
Western Pomerania, a part of Eastern Pomerania and 
Wismar. Moreover, Sweden was recognized as a state 
of the empire. 

The Swedish people were anxious that Christina 
should marry, but she declined to sacrifice her inde- 
pendence. In 1649, however, she persuaded the diet 
to accept as her successor the best of her suitors, her 
cousin Charles Gustavus of Pfalz-Zweibriicken, the son 
of the only sister of Gustavus Adolphus. In the fol- 
lowing year she was crowned with great pomp. About 
this time her character seemed to undergo a remark- 
able change. She became wayward and restless, 
neglected her tried counsellors, and followed the ad- 
vice of self-seeking favorites. So much discontent 
was aroused by her extravagance and fickleness that 
she at last announced her determination to abdicate, 
and she abandoned her purpose only in deference to 
Oxenstjerna’s entreaties. She now devoted herself to 
her duties with renewed ardor, and made her court 
famous by inviting to it Descartes, Grotius, Salmasius, 
and other scholars and philosophers. But she had soon 
to encounter fresh difficulties. During the Thirty 
Years’ War the influence of the nobles had been 
greatly increased, partly in consequence of their posi- 
tion in the army, partly through the wealth they ac- 
quired in Germany. They made as usual so bad a use 
of their power that an agitation which seemed likely 
to have most serious consequences sprang up against 
them among the peasants, the burghers, and_ the 
clergy. Unable to bring order out of the prevailing 
confusion, and longing for repose, Christina finally re- 
solved to resign the crown ; and in 1654 she formally 
laid the royal insignia before the diet in order that 
they might be transferred to Charles Gustavus, who 
oh forthwith became king as Charles X. Chris- 

arlesX. (- - zs : 
tina immediately left the country, and did 
not return to it for many years. She ultimately made 
some attempts to recover the crown, as well as to be 
elected queen of Poland, but her efforts were not suc- 
cessful. She joined the Roman Church, and there 
was much talk at all the courts in Europe about the 
eccentricities of her character and about her passionate 
love of art and learning. 

Charles X. (1654-1660) devoted his energies chiefly 
to war, in which he was brilliantly successful. He be- 
gan his military career by attacking Poland, whose 

ing claimed to be the true heir to the Swedish crown. 
Ina great battle at Warsaw Charles destroyed the 
Polish army, and Poland would probably soon have 
been absolutely at his mercy but for the intervention 
of Russia, which songht to weaken him by invadin 
Esthonia and Livonia. .While the war with Polan 
and Russia was in progress, Charles became involved 
in a struggle with Denmark, and he conducted it so 
vigorously and skilfully that the Danes, by the peace 
of Roeskilde, signed in 1658, gave up Seania, Hal- 
land, Blekinge, and various other territories. War 
with Denmark was several times renewed, and at the 
time of his death Charles was engaged in making ex- 
tensive preparations for a fresh onslaught. 

He was esaraes by oF son arg me a child 

of four years of age. During the minorit; 
Charles XI. Of Charles XL. the government was pote 
on by his mother Hedwig Eleonore and by the chan- 
cellor De la Gardie and four other ministers. In 1660 
they concluded with Poland the peace of Oliva, 
whereby Sweden received the whole of Livonia as far as 
the Diina. Soon afterwards peace was also concluded 
with Denmark and Russia, the former receiving back 
Drontheim and Bornholm, which had been taken by 
Charles X. Sweden, however, kept Scania, Halland, 
and Blekinge, which were now finally severed from the 
Danish monarchy. In 1672 Charles XI. himself as- 
sumed the direction of affairs. For some time he 
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lseemed to take little interest in publie business, and 


in 1674 he was rash enough to send an army into Ger- 
many to aid Louis XLV. in his war with the United 
Provinces and their allies. ‘The Swedes were defeated 
at Fehrbellin by the elector of Brandenburg, who at 
once followed up his victory by taking possession of 
Pomerania. Christian V. of Denmark, thinking he 
had now a good opportunity of recovering Scania, 
joined the enemies of France and Sweden, and at sea 
the Danes gained several great victories over the 
Swedes. Charles XI., aroused by these disasters, 
began to show the real vigor of his character. He 

laced himself at the head of his army, and in several 
Battles so decisively defeated the Danes that they were 
driven from Scania, the greater part of which they had 
occupied. When peace was made in 1679, Sweden 
had to give up to Brandenburg a part of Pomerania, 
but she sustained no other losses, 

At this time the finances of Sweden were in utter 
confusion, and the revenue was not nearly large enough 
to cover the necessary expenditure. So many of the 
crown lands had from time to time been given away to 


nobles that the administration could not be carried on 
without a system of crushing taxation. The common 
upon them, 


eople, unable to bear the burdens imposed 
fed often insisted that these lands should be taken 
back. Charles XI. became convinced that there was 
no other way out of his difficulties, and in 1680, with 
the sanction of the diet, he ordered that the fourth 
part of all the crown lands which had been given 
away during the previous thirty years should be re- 
stored. This, however, was only the beginning of the 
so-called process of reduction, which was soon extended 
and carried out with ruthless severity. By this 
measure some of the foremost families in Sweden were 
ruined, and the crown was made almost independent 
of the diet, for it recovered no fewer than ten counties, 
seventy baronies, and many smaller estates. Charles 
became virtually an absolute sovereign, and on the 
whole he made an excellent use of his power. For 
more than a century Sweden had been almost con- 
stantly engaged in war. She now enjoyed a period of 
repose, and profited greatly by the king’s vigorous ad- 
ministration. He built fortresses, reorganized the 
army and navy, and carried on many important public 
works in the interests of commerce. He also founded 
the university of Lund, and made larger provision for 
popular education, frequently impressing upon the 
clerey the duty of attending to the intellectual needs 
of their parishioners. His comparatively one death 
was lamented by the great majority of the people, who 


were grateful for the steady determination with which 
he applied himself to the duties of his office. 
Charles a oe peg a by = —_ i eer XIL. 
1697-1718), the most brilliant althoug 
not the greatest figure in Swedish history. ont Ena 
He was a youth of fifteen when his father died, and 
he was so enthusiastically devoted to sport and 
kinds of physical exercise that he seemed to be utterly 
destitute of political ambition. Accordingly Augus- 
tus II. of Poland and Saxony, Peter L. of Russia, and 
Frederick IV. of Denmark, thinking the time had 
come for the recovery of the possessions taken from 
their predecessors by Sweden, formed an alliance 
against him, and they appear to have had no doubt 
that he would be easily overeome. Charles XIL, 
however, was in reality a man of extraordinary mere 
and daring, and he soon convinced his enemies 
they would find in him a formidable opponent. In 
1700 he began what is known as the Northern War by 
suddenly advancing against Copenhagen, whieh 
about to besiege when Frederick, alarmed 
whelming numbers of the onan - Charles 
terms, and signed the peace of Travendabl. — 
at once crossed the Baltic to attack Augustus — 
Peter I., the former of whom was bes 
while the latter threatened Narva. At N 
Swedish king gained a splendid victory, ar 


he was 
r- 
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he defeated the Saxons, driving them away from Riga. 
If he had now concluded peace, he might have been for 
many years by far the greatest potentate in northern 
Kurope. Bat he was resolved to humiliate Augustus 
Il., and this he did most effectually. Defeated at 
Klissoff, Augustus was held to have forfeited the 
throne of Poland, and at Charles's suggestion Stanis- 
laus Leezinski was elected king. Charles followed 
Augustus into Saxony, and in 1706 forced him to con- 
clude the treaty of Altranstiidt. Meanwhile Peter I. 
had been taking possession of Swedish territory on the 
Baltic, and on a portion of it had begun to build St. 
Petersburg. Instead of attacking him directly, Charles 
resolved to thwart him by seizing Moscow, and this 
decision proved fatal to his great designs. Worn out 
by a long and dreary march, during which many sol- 
diers died of hunger and disease, his dispirited army 
was defeated at Poltava (1709) ; and Charles, ignorant 
of the réal condition of the enemy’s forces, fled across 
the Russian frontier into Turkey. He remained five 
years in the Turkish dominions, trying to induce the 
sultan to become his ally. But, although war did 
break out between Russia and Turkey, the Turks had 
little confidence in Charles, for it was supposed that 
he wished to become king of Poland, and the sultan 
suspected that if this scheme were effected he might 
become a dangerous enemy of the Ottoman empire. 
Convinced at last that nothing was to be gained from 
Turkey, Charles made his eseape, and in fourteen days 
rode from Adrianople to Stralsund. In his absence 
the war had been continued by Peter I., who had soon 
been joined again by Augustus IT. and Frederick IV: 
and ultimately the alliance was strengthened by the 
accession of the king of Prussia and the elector of 
Hanover, each of whom was eager to possess those 
Swedish territories which were in the neighborhood 
of his own dominions. In Stralsund, which was be- 
sieged by an army of Danes, Saxons, Prussians, and 
Rassians, Charles displayed astonishing valor and mili- 
tary skill, but about a year after his arrival the town 
was obliged to surrender. He then went to Lund, 
adopted vigorous measures for the defence of the 
Swedish coasts, and attacked Norway. By the advice 
of his friend Baron Gdrtz he entered into negotiations 
with Peter I., who was not unwilling to come to terms. 
Had Charles lived, it is possible that the tide of mis- 
furtune might have turned, but he was shot dead 
while engaged in besieging Frederikshall. His inten- 
tion was to conquer Norway after having made peace 
with Russia, and from Norway to cross to Great Brit- 
ain, where he hoped to punish the elector of Hanover 
by placing the Pretender on the English throne. 

All the conditions of political life in Sweden were 
now changed. The Swedish people were surrounded 
by a crowd of enemies whom they could not hope to 
overcome, and in the confusion caused by the North: 
ern War the nobles had recovered their ancient power. 
As Charles XII. had no children, it was doubtful 
whether the crown should pass to his younger sister 
Ulrica Eleonore or to Charles Frederick of Eteveitt 
Gottorp, the son of his elder sister Hedvig Sophia. 
The nobles decided in favor of Ulrica Eleonore, who 

secured their support by undertaking to 

el place all real power in their hands. — In 
1720 her authority was transferred to her 
husband, Prince Frederick of Hesse, who reigned as 
Frederick 1, Frederick I. until his death in 1751. He 
reigned, however, only in name, for the 
diet, which now practically meant the nobles, usurped 
every Important prerogative of the crown. There were 
two parties, known as the Hats and the Caps, who as- 
sailed one another with much vehemence ; rue on one 
int they were agreed, and that was that the Swed- 
ish people should in future be ruled, not by a king, or 

a king acting in conjunction with the diet, but by 

aristocrac 


e v. 
Meanwhile Sweden had been shorn of most of the 
foreign territory fur which in past times she had made 
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sv many sacrifices. In 1719 she had given up Bremen 
and Verden to Hanover; in 1720 Stettin afd Western 
Pomerania as fur as the Peene were resigned to Prus- 
sia; andin 1721 Russia obtained Livonia, Esthonia, 
Ingermanland, and a part of Viborg lin. In 1741, 
against the wish of King Frederick, the Hats plunged 
into a war with Russia; and the consequence was that 
in 1743 Sweden had to conclude the degrading peace 
of Abo, by which she lost Eastern Finland. She had 
even to beg Russia to aid her against Denmark, and 
she was obliged to recognize Adolphus Frederick of 
Holstein-Gottorp, a relative of the ezarina Elizabeth, 
as heir to the throne. 

From the reign of Charles IX. until that of Charles 
XII. Sweden had been one of the greatest powers in 
Europe. She had conducted many wars successfully ; 
she had secured a vast territory beyond her proper 
limits; in the crisis of the struggle between Catholi- 
cism and Protestantism she had lent powerful support 
to those who were fighting for a fan freedom. In 
the management of international relations during this 
period no great decision was arrived at by any Huro- 
pean state without reference to her wishes, and there 
seemed to be solid reasons for the belief that her power 
would be enduring. Yet she suddenly sank from her 
high position to that of a third-rate state, which exer- 
cised little or no influence on the affairs of the rest 
of the world. This striking change was immediately 
due to the calamities brought upon his country by 
Charles XIT., but sooner or later it would have come 
even if he had never lived. The circumstances of Eu- 
rope were in his time very different from those with 
which Gustavus Adolphus had to deal. Russia had 
emerged as a united and growing state; Prussia had 
begun to display some of the qualities which were ulti- 
mately to make her supreme in Germany; and Han- 
over had been made important by the accession of the 
house of Brunswick to the throne of Great Britain. 
Sweden could not have permanently maintained her 
conquests against these new political forces. Charles 
XIL, by his bold but headstrong policy, only hastened 
a process which was in any case inevitable. 

nder Adolphus Frederick (1751-1771) Sweden 
took part in the Seven Years’ War, siding 
with the enemies of Frederick the Great. 
But she was now so feeble, and her states- 
men were so incompetent, that her intervention led 
to no serious results. The Hats, who were respon- 
sible for the humiliation brought upon Sweden by this 
exhibition of her weakness, had to make way for the 
Caps; but neither party had the power or the will to 
arouse the nation from the lethargy into 
which it had fallen. Gustavus IIL, Adol- 
phus Frederick’s son (1771-1792), was a 
man of a very different temper from his indolent father. 
He had great energy of character, a thorough com- 
prehension of some of the conditions of political ie 
ress, and a frank and persuasive manner. In early 
youth he seems to have convinced himself that it 
would be impossible for Sweden to become a ptosper- 
ous country unless the royal authority were restored, 
and when at the age of twenty-five he succeeded his 
father he secretly resolved to make the crown supreme. 

He carried out his plans with remarkable ability and 
caution. Under the pretence that he wished to intro- 
duce a new system of military manceuvres, he collected 
around him about two hundred officers, most of whom - 
were young men, and they were gradually induced to 
pledge themselves to support him. Agents were de- 
spatched to win over the regiments in the provinces, 
and Gustavus was careful to make a good impression 
on. the burgher class and on the peasantry. hen all 
was ready the commandant of Christianstad, on the 
12th of August, 1772, as previously arranged, formally _ 
renounced his allegiance to the diet, an one of the 
king’s brothers went to the town with the regiments 
in the neighborhood and pretended to besiege it. Sus- 
picions were aroused at Stockholm, and at a meeting 
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of the council of state Gustavus was bitterly reproached | 
by some of the members. He then boldly proclaimed | 
his purpose. The members of the council of state 
were arrested, and the king received the homage of 
the leading authorities in the military, naval, and civil 
services. ‘The diet was forthwith summoned, and at 
its first sitting Gustavus spoke of the lamentable con- 
dition of the kingdom, and of the need for more efficient 
methods of government. He had no wish, he said, to 
establish an absolute monarchy, but it was necessary 
that the supremacy of the aristocracy should be de- 
stroyed, and that the country should re-establish the 
system which existed in the time of Gustavus Adol- 
phus, when the crown and the diet had each its sepa- 
rate functions and worked cordially together. A new 
constitution, which had been drawn up, placing execu- 
tive power wholly in the king’s hands, was afterwards 
read, and at once accepted. 

Delivered from the trammels which had hampered 
his immediate predecessors, Gustavus worked hard for 
the welfare of his subjects. Agriculture, industry, and 
trade revived; the army and navy were improved; 
and the educated classes began to show greater inter- 
est in art, literature, and science. Unfortunately the 
king took the court of France as the model for his own 
court, and the country resented the incessant demands 
for money which were rendered necessary by his per- 
sonal extravagance. In 1788 he declared war with 
Russia, hoping to recover Livonia and the part of Fin- 
land which Russia had conquered; and the discontent 
he had aroused found expression in the army, the 
leaders of which declined to fight, protesting that the 
war ought not to have been begun without the sanction 
of the diet. Atthe same time Denmark was persuaded 
by the ezarina Catherine to attack Sweden. Gustavus 
seemed to be on the verge of ruin, but he was saved 
by his own courage and sagacity. Hastening back 
from Finland, he was able to rescue Gothenburg from 
the Danes with a force raised in Dalecarlia, and soon 
afterwards, through the intervention of England and 
Prussia, Denmark was induced to withdraw from the 
struggle. The majority of the diet, seeing the dan- 
gers to which the nation was exposed, rallied around 
the king, and, notwithstanding the opposition of the 
nobles, recognized the right of the crown to declare 
war. Impressed by the firm and rapid action of Gus- 
tavus, the army returned to its a eae and the 
conflict with Russia was begun in earnest. In 1789 
the Swedes were very unsuccessful, but in the follow- 
ing year they gained several victories both at sea and 
on land. Gustavus saw, however, that it would be 
impossible for him to wrest from Russia any of her 
territories, and in 1790 peace was concluded on the 
understanding that both states should occupy the posi- 
tion they held before the war. 

Gustavus was greatly excited by the French Revo- 
lution, and sought to form an alliance with Russia, 
Prussia, and Austria for the restoration of Louis XVI. 
But the diet refused to support his wild schemes. 
Several nobles, desiring to avenge the supposed wrongs 
of their order, entered into a conspiracy against him, 
and in 1792 he was mortally wounded by an assassin 
who acted as their agent. 

Gustavus IV. (1792-1809) was not quite fourteen 
years old when his father was murdered, 
and during his minority the government 
was carried on by his uncle the duke of 
Sédermanland. Gustavus began to exercise royal au- 
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thority in 1796. His reign was remarkable chiefly for 
the obstinacy with which he clung to his own ideas, 
no matter how far they might conflict with the obvious 
interests of his country. He had a bitter detestation 
of Bonaparte, and in 1803 went to Carlsruhe in the 
hope that he might induce the emperor and some of 
the German princes.to act with him in support of the 
Bourbons. His enmity led to an open rupture with 
France, and even after the peace of Tilsit, when Russia 
and Prussia offered to mediate between him and the 
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French emperor, he refused to come to terms. The 
consequence was that he lost Stralsund and the island 
of Riigen. He displayed so much friendship for 
England that Russia and Denmark, acting under the 
influence of France, declared war against him; and 
the whole of Finland was soon held by Russian troops. 
Gustavus attacked Norway, but his army was driven 
back by the Danes and Norwegians. He still declined 
to make peace, and he even alienated England when 
she attempted to influence him by moderate counsels. 
The <a people were so enraged by the conse- 
quences of his paling that in 1809 he was dethroned, 
and the claims of his descendants to the crown were 
also repudiated. He was succeeded by the duke of 
Sddermanland, who reigned as Charles XIII. 

Charles XIII. (1809-1818) coneluded peace with 
Russia, Denmark, and France, ceding to 
Russia by the treaty of Frederikshamm 
(1809) the whole of Finland. The loss of 
this territory, which had been so long associated with 
the Swedish monarchy, was bitterly deplored by the 
Swedes, but it was universally admitted that under 
the circumstances the sacrifice was unavoidable. 
Charles assented to important changes in the consti- 
tution, which were intended to bring to an end the 
struggle between the crown and the aristocracy and to 
provide some security for the maintenance of popular 
rights. The king was still to be at the bond. oF the 
executive, but it was arranged that legislative func- 
tions and control over taxation should belong to the 
diet, which was to consist of four orders—nobles, 
clergymen, burghers, and peasants. 

As Charles XIIL was childless, the diet elected as 
his successor Prince Christian Augustus of Holstein- 
Sonderburg-Augustenburg. In 1810, soon after his 
arrival in Stockholm, this prince suddenly died; and 
Sweden astonished Euro a asking Marshal Berna- 
dotte to become heir to the throne. Bernadotte, who 
took the name of Charles John, was a man of great 
vigor and resource, and soon made himself the real 
ruler of Sweden. Napoleon treated Sweden as almost 
a potuneee country, and compelled her to declare war 
with England. Bernadotte, associating himself heartily 
with his adopted land, resolved to secure its indepen- 
dence, and entered into an alliance with Russia. In 
1813 he started with an army of 20,000 Swedes to co- 
operate with the powers which were striving finally to 
crush the French emperor. The proceedings of the 
Swedish crown prince were watched with some suspi- 
cion by the allies, as he was evidently unwilling to 
strike a decisive blow at France; but after the battle 
of Leipsie he displayed much activity. He blockaded 
Hamburg, and by the peace of Kiel, concluded in 
January, 1814, he forced Denmark te give up Norway. 
He then entered France, but soon returned, and de- 
voted his energies to the conquest of Norway, which 
was very unwilling to be united with Sweden. Be- 
tween the months of July and November, 1814, the 
country was completely subdued, and Charles XII. 
was proclaimed king. The union of Sweden and Nor- 
way, which has ever since been maintained, was recog- 
nized by the congress of Vienna; and it was placed 
on a sound basis by the frank adoption of the principle 
that, while the two countries should be subject to the 
same crown and act together in matters of common 
interest, each should have complete control over its 
internal affairs. The new relation of their country to 
Norway gave much satisfaction to the Swedes, whom 
it consoled in some measure for the loss of Finland. 
It also made it easy fur them to transfer to Prussia in 
1815 what remained of their Pomeranian territori 

In 1818 Bernadotte mounted the throne a: Charles 
XTV., and he reigned until he died in1 a is 
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Great material improvements were effected 
during his reign. He caused new 

and canals to be constructed ; he encoura 
vation of districts which had formerly 
and he founded good industrial and naval 
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was not, however, much liked by his subjects. He | 
never mastered the Swedish language, and he was so | 
jealous of any interference with his authority that he 
sternly punished the expression of opinions which he 
disliked. ‘To the majority of educated Swedes the | 
constitution seemed to be ill-adapted to the wants of | 
the nation, and there was a general demand for a) 
political system which should make the Government 
more directly responsible to the people. In 1840 a 
scheme of refurm was submitted to the diet by a com- 
mittee which had been appvinted for the purpose, but | 
the negotiations and discussions to which it gave rise 
led to no definite result. 

Charles XIV. was succeeded by his son Oscar I. 
(1844-1859). Oscar had always expressed | 
sympathy with liberal opinions, and it was 
anticipated that the constitutional question 
would be settled during his reign without much diffi- 
culty. These expectations were disappointed. ‘The 
diet met soon after his accession, re was asked to 
accept the scheme which had been drawn up in 1840. 
The measure received the cordial approval of the 
burghers and peasants, but was rejected by the nobles 
and the clergy. In 1846 a committee was appointed 
to prepare a new set of proposals, and late in the fol- 
lowing year the discussion of its plans began. While 
the debates on the subject were proceeding some ex- 
citement was produced by the revolutionary movement 
of 1848, and a new ministry, pledged to the cause of 
reform, came into office. ‘The scheme devised by this 
ministry was accepted by the committee to which it 
was referred, but the provisions of the existing con- 
stitution rendered it necessary that the final settlement 
should depend upon the vote of the next diet. When 
the diet met in 1850 it was found that the difficulties 
in the way were for the time insuperable. The pro- 
posals of the Government were approved by a majority 
of the burghers, but they were opposed by the nobles, 
the clergy, and the peasantry. The solution of the 
problem had, therefure, to be indefinitely postponed. 

Although the constitution was not reformed, much 
was done in other ways during the reign of Oscar I. to 

romote the national welfare. The criminal law was 

rought into accordance with modern ideas, and the 
law of inheritance was made the same for both sexes 
and for all classes of the community. Increased free- 
dom was secured for industry and trade ;_ the methods 
of administration were improved ; and the state took 
great pains to provide the country with an efficient 
railway system. The result of the wise legislation of 
this period was that a new spirit of enterprise was 
displayed by the commercial classes, and that in mate- 
rial prosperity the people made sure and rapid prog- 
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ress. 

In 1848, when the difficulty about Schleswig-Holstein 
led to war between Denmark and Germany, the Swedes 
sympathized cordially with the Danes, of whom they 
had for a long time ceased to be in the slightest degree 
jealous. Swedish troops were landed in Fiinen, and 
through the influence of the Swedish Government an 
armistice was concluded at Malmé. The excitement 
in favor of Denmark soon died out, and when the war 
was resumed in 1849 Sweden resolutely declined to take 
part in it. The outbreak of the Crimean War greatly 
alarmed the Swedes, who feared that they might in 
some way be dragged into the conflict. In 1855, 
having some reason to complain of Russian acts of 
aggression on his northern frontiers, the King of 
Sweden and Norway concluded a treaty with England 
and France, pledging himself not to cede territory to 
Russia, and receiving from the Western powers a 
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nromise of help in the event of his being attacked. 
The demands based on this treaty were readily granted 
by Russia in the peace of Paris in 1856. 
Charles eS 1 aster pan the wanes oe 
is father’s death. Nearly two years before 

Charles XV. his accession he had been made regent in 
consequence of Oscar I.’s ill-health. Charles was a 
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man of considerable intellectual ability and of deci- 
dedly popular sympathies, and during his reign the 
Swedish people became enthusiastically loyal to his 
dynasty. In 1860 two estates of the realm—the peas- 
ants and the burghers—presented petitions, begging 
him to submit to the diet a scheme for the reform of 
the constitution. ‘This request he willingly granted. 
The main provisions of the plan offered in his name 
were that the diet should consist of two chambers,— 
the first chamber to be elected for a term of nine years 
by the provincial assemblies and by the municipal cor- 
porations of towns not represented in those assemblies, 
the second chamber to be elected for a term of three 
years by all natives of Sweden possessing a specified 
property qualification. The executive power was to 
elong to the king, who was to act under the advice of 
a council of state responsible to the national represent- 
atives. ‘This plan, which was received with general 
satisfaction, was finally adopted by the diet in 1866, 
and is still in force. 

Early in the reign of Charles XV. there were serious 
disputes between Sweden and Norway, and the union 
of the two countries could scarcely have been main- 
tained but for the tact and good sense of the king. He 
also exercised a steadying influence in 1863, when his 
people expressed passionate sympathy with the Poles 
in their insurrection against Russia, and with the Danes 
in their war with Prussia and Austria. 

Charles XV. died in 1872, and was succeeded by his 
brother Oscar II., who still reigns (1887). Goan ay 
Under him Sweden has maintained good ee ral 
relations with all foreign powers, and political disputes 
in the diet have never been serious enough to interrupt 
the material progress of the nation. 


Many documents relating to Swedish history have been 
published in Seriptores Rerum Suecicarum Medii Avi, edited 
by Fant, Geijer, and Schréder, in Seriptores Suecici Medit Avi, 
edited by Rietz, and in other collections. Among the older 
histories of Sweden may be named those by Dalin and 
Lagerbring in the 18th century and by Rihs in the 19th. 
More important works on the subject are those by Geijer, 
Carlson, Fryxell, and Strinnholm. (J. SI.) 


Part II1.—LirErAtTuRE. 


Swedish literature, as distinguished from composi- 
tions in the common norreena tunga of old Scandinavia, 
cannot be said to exist earlier than the 13th century. 
Nor until the period of the Reformation was its devel- 
opment in any degree rapid or copious. The oldest 
form in which Swedish? exists as a written language 
is the series of manuscripts known as Landskapsla- 
garne, or ‘‘ The Common Laws.”’ These are supposed 
to be the relics of a still earlier age, and it is hardly 
believed that we even possess the first that was put 
down in writing. The most important and the most 
ancient of these codes is the ‘‘ Elder West Géta Law,” 
reduced to its present form by the law-man Eskil about 
1230. Another of great interest is Magnus Eriksson’s 
‘General Common Law,’ which was written in 1347. 
These ancient codes have been collected and edited by 
Prof. Schlyter. The chief ornament of medizeval 
Swedish literature is Um Styrilse Kununga ok Hoéf- 
dinga (*‘On the Conduct of Kings and Princes’’), 
first printed by command of Gustavus IT. Adolphus, 
in 1634. The writer is not known; it has been con- 
jecturally dated 1325. It is a handbook of moral and 
political teaching, expressed in terse and vigorous lan- 
guage. St. Bridget, or Birgitta (1302?-1373), an his- 
torical figure of extraordinary interest, has left her 
name attached to several important religious works, in 
particular to a collection of Uppenbarelser (‘* Revela- 
tions’’), in which her visions and ecstatic meditations 
are recorded, and a version, the first into Swedish, of 
the five books of Moses. This latter was undertaken, 
at her desire, by her father-confessor Mattias (d. 1350), 
a priest at Linképing. The translation of the Bible 


1 For the Swedish language, see SCANDINAVIAN LANGUAGES, 
yol. xxi. pp. 386-9, 
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was continued a century later by a monk named 
Johannes Budde (d. 1484). 

In verse the earliest Swedish productions were prob- 
ably the folk-songs. The age of these, however, has 
been commonly exaggerated. It is doubtful whether 
any still exist which are as old, in their present form, 
as the 13th century. The bulk are new attributed to 
the 15th, and many are doubtless much later still. 
The last, such as ‘Axel och Valborg,’’ ‘ Liten 
Karin,’ ‘Kampen Grimborg,’’ and ‘Habor och 
Signild,” deal with the adventures of romantic me- 
dizeval romance. Almost the only positive clue we 
hold to the date of these poems is the fact that one of 
the most characteristic of them, ‘ Engelbrekt,’’ was 
written by ‘Tomas, bishop of Strengniis, who died in 
1443. ‘Tomas, who left other poetical pieces, is usu- 
ally called the first Swedish poet. There are three 
rhyming chronicles in mediaeval Swedish, all anony- 
mous. Theearliest, Erikskrénikan, is attributed to 
1320; Karlskrénikan is at least 120 years later; and 
the third, Sturekrénilcorna, was probably written 
about 1500. All three have been edited ae G. E. 
Klemming. The collection of rhymed romances which 
bears the name of Queen Euphemia’s Songs must 
have been written before the death of that lady in 1312. 
They are believed to date from 1303. ‘They are ver- 
sions of three medizeval stories taken from French and 
German sources, and they deal respectively with Kin 
Arthur and the Table Round, with Duke Frederick o 
Normandy, and with Flores and Blancheflor. They 
possess very slight poetic merit in their Swedish form. 
A little later the romance of King Alexander was 
translated by, or at the command of, Bo Jonsson Grip ; 
this is more meritorious. A brilliant and pathetie relic 
of the close of the medizeval period exists in the Love 
Letters addressed in 1498 by Teand Persdotter, a nun 
of Vadstena, to the young knight Axel Nilsson. The 
first book printed in the Swedish language appeared 
in 1495. ‘ 

The 16th century added but little to Swedish litera- 
ture, and that little is mostly connected with the newly- 
founded university of Upsala. The Renaissance scarcely 
made itself felt in Scandinavia, and even the Reforma- 
tion failed to waken the genius of the country. Psalms 
and didactic spiritual poems were the main products 
of Swedish letters in the 16th century. » lwo writers, 
the brothers Petri, take an easy prominence in so 
barren a period. QOlaus Petri (1497-1552) and Lauren- 
tius Petri (1499-1573) were Carmelite monks who pro- 
ceeded in 1516 to Wittenberg to study theology under 
Luther, and who came back to Sweden as the apostles 
of the new faith. Olaus, who is one of the noblest 
figures in Swedish annals, was of the executive rather 
than the meditative class. He found time, however, 
to write a Chronicle, which is the earliest prose history 
of Sweden, a mystery-play, Tobie Comedia, which is 
the first Swedish drama, and three psalm-books, the 
best known being published in 1530 under the title of 
Nagre Gudhelige Vijsor (** Certain Divine Songs”’). 
Laurentius Petri, who was archbishop of all Sweden, 
edited or superintended the translation of the Bible pub- 
lished at Upsala in 1540. He also wrote many psalms. 
Laurentius Andree, who died in 1552, 


SWEDEN, 


(LITERATURE. 


the sciences then known to mankind, and confounded 
them all in a sort of Rabbinical cultus of his own in- 
vention, a universal philosophy in a multitude of un- 
‘readable volumes. ut he was a patient antiquarian, 
jand advanced the knowledge of ancient Scandina- 
'vian mythology and language very considerably. He 
awakened curiosity and roused a public sympathy with 
letters; nor was it without significance that two of 
the greatest Swedes of the ceutury, Gustavus Adol- 
phus and the poet Stjernhjelm, were his pupils. The 
reign of Charles LX. saw the rise of secular drama in 
Sweden. The first comedy was the 7isbe of Magnus 


Olai Asteropherus (d. 1647), a coarse but witt piece 
on the story of Pyramus and Thisbe, acted ie the 
schoolboys of the college of Arboga in 1610. This 


play is the Ralph Roister Doister of Swedish litera- 
ture. A greater dramatist was Johannes Messenius 
(1579-1636), who, having been discovered plotting 
against the Government during the absence of Gusta- 
vus in Russia, was condemned to imprisonment for 
life—that is, for twenty years. Befure this disaster 
he had been professor in Upsala, where his first. his- 
torical comedy Disa was performed in 1611 and the 
tragedy of Sigwill in 1612. The design of Messenius 
was to write the history of his country iu fifty plays ; 
he completed and produced six. These dramas are 
not particularly well arranged, but they form a little 
body of theatrical literature of singular interest and 
value. Messenius was a genuine poet; the lyrics he 
introduces have something of the charm of the old 
ballads. He wrote abundantly in prison; his mag- 
num opus was a history of Sweden in Latin, but he 
has also left, in Swedish, two important rhyme-chroni- 
cles. Messenius was imitated by a little crowd of 
playwrights. Nikolaus Catonius (d. 1655) wrote a 
fine tragedy on the ‘'rojan War, Troijenborgh, in which 
he nhetllad Messenius as a dramatist. Andreas Prytz, 


who died in 1655 as PEP of Linképing, produced 
several religious chronicle plays from Swedial history. 
Jacobus Rondeletius (d. 1662) wrote a gurious “ Chris- 
tian tragi-comedy ” of Judus Redivivus. These plays 
were all acted by schoolboys and university youths, and 
when they went out of fashion among these classes 
the drama in Sweden almost entirely ceased to exist. 
Two historians of the reign of Charles LX., Erik 
Géransson Tegel (d. 1636) and Adgidius Girs (d. 1639), 
deserve mention. 

The reign of Gustavus Adolphus was adorned by 
one great writer, the most considerable in s 
all the early history of Sweden. The title hha, 
of ‘the Father of Swedish Poetry”’ has 
been universally awarded to Géran Lilja, better known 
by his adopted name of Georg Stjernhjelm (1598-1672). 
This extraordinary man was born at Wika in Dalecar- 
lia on the 7th of August, 1598. He took his degree at 
Greifswald, and spent some years in travelling over 
every quarter of Europe: On his return he attracted 
the notice of Gustavus Adulphus, who gave him a re- 
sponsible post at Dorpat in 1630, and raised him next 


year to the nobility. After the king’s death Christina 
attached him, as a kind of poet-laureate, to her court 
in Stockholm. His property lay in Livonia, and when 


had previously | the Russians plundered that province in 1656 the poet 


prepared a translation of the New Testament, which | was reduced to extreme poverty for two or three years. 


appeared in 1526. He was a polemical 


inence on the side of the Reformers. Finally, 


writer of prom-| He died at Brunkeborg in Stockholm on the 22d of 
etrus | April, 1672. 


Stjernhjelm was a man of almost uni- 


Niger (Peder Svart), bishop of Vesterds (d. 1562), | versal attainment, but it is mainly in verse that he has 


wrote a chronicle of the life of Gustavus I. up to 1533, 
in excellent prose. The same writer left un 


a history of the bishops of Wester&s his predecessors. | it into 


The latter half of the 16th century is a blank in 
Swedish literature. 

With the accession of Charles IX. and the conse- 
quent development of Swedish greatness, 
began to assert itself in more vigorous forms. 
long life of the royal librarian, 


(1568-1652), formed a link between the age of the | ties the style of Stjernhjelm reminds ut of his 
Petri and that of Stjerubjelm. Buraeus studied all| great Dutch contemporary Vondel. He was certainly 


literature | didactic allegory in " 
The | cal verse, and with an almost Oriental splen 
Johannes Bureeus | phrase and imagery. 


left his stamp upon the literature of his country, He 


ublished | found the language rough and halting, and he moulded 


perfect smoothness and elasticity. His m 
Bureeus had written a few Swedish hexameters 
way of experiment. Stjernhjelm took the form a 
made it national. His greatest poem, Hercules, is 
hexameters, written in ve ry 0 


Tn its faults as well as its b: 
Apert 


i 


-_ 
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influenced by a writer a few months older than him- 
self, the German poet Martin Opitz. The Hercules, 
which deals with the familiar story of the dispute for 
the hero between Duty and Pleasure, was first printed, 
at Upsala, in 1653, but was finished some years ear- 
lier. Bréllops-Besviirs Ihugkommelse, a sort of serio- 
comic epithalamium in the same measure, is another 
very brilliant work of Stjernhjelm. His masques, 
Then fagne Cupido (‘Cupid Caught ”’)(1649), Freds- 
afl (‘The Birth of Peace’’) (1649), and Parnassus 
Triumphans (1651), were written for the entertain- 
ment of the queen, and have a charming lyrical light- 
ness. He can scarcely, however, be said to have been 
successful in his attempt, in the first two of these, to 


an active philologist, and left a great number of works 
on language, of which only a few have ever been 
printed, e wrote letter A of the earliest Swedish 
dictionary, published in 1643, and a work on mathe- 
matics entitled Archimedes Reformatus. No brighter 
intellectual figure arose in Sweden till the beginning 
of the 19th century. 
The claim of Panel to age first Swedish 
»oet may be contested by a younger man, 
yenrre 4 Pat a slightly earlier writer, Gusta? Rosen- 


hane (1619-1684), who was a reformer on quite other | 


lines. If Stjernhjelm studied Opitz, Rosenhane took 
the French poets of the Renaissance for his models, 


and in 1650 wrote a cycle of one hundred sonnets, the | 


earliest in_ the language ; these were published under 
the title Venerid in 1680. Rosenhane printed in 1658 
a ‘‘ Complaint of the Swedish Language”’ in thirteen 
hundred rattling rhyming lines, and in 1682 a 
collection of eighty songs. He was a metrist of 
the artistic order, skilful, learned, and unimpas- 
sioned. His zeal for the improvement of the litera- 
ture of his country was beyond question. Most of the 
pouns poets followed Stjernhjelm rather than Rosen- 
ane. As personal friends and pupils of the former, 
the brothets Columbus deserve special attention. Each 
wrote copiously in verse, but Johan (1640-1684) almost 
entirely in Latin, while Samuel (1642-1678), especially 
in his Ode Suethicee, showed himself an apt and fervid 
imitator of the Swedish hexameters of Stjernhjelm. 
Of a rhyming family of Hjirne, it is enough to men- 
tion one member, Urban Hjiirne (1641-1724), who in- 
troduced the new form of classical tragedy from France, 
in a species of transition from the masques of Stjernh- 
jelm to the later regular rhymed dramas. His best 
play was a Rosimunda. Lars Johansson (1642-1674), 
who calied himself ‘‘ Lucidor the Unfortunate,” has 
been the subject of a whole tissue of romance, most 
of which is fabulous. It is true, however, that he 
was stabbed, like Marlowe, in a midnight brawl at a 
tavern. His poems were posthumously collected as 
Flowers of Helicon, Plucked and Distributed on va- 
rious occasions by Lucidor the Unfortunate. Stripped 
of the myth which had attracted so much attention to 
his name, Lucidor proves to be an occasional rhymster 
of a very low order. Haquin Spegel (1645-1714), the 
famous archbishop of pons, wrote a long didactic 
epic in alexandrines, God's Labor and Rest, with an 
introductory ode to the Deity in rhymed hexameters. 
He was also a pre writer of hymns. Another eccle- 
siastic, the bishop of Skara, Jesper Svedberg (1653- 
1735), wrote sacred verses, but is better remembered 
as the father of Swedenborg. Peter Lagerlf (d. 1699) 
cultivated a pastoral vein in his Lisandra and Lucil- 
lis; he was professor of poetry, that is to say, of the 
art of writing Latin verses, at Upsala. Olof Wexi- 
onius sa 690?) published his Sinne-Afvel, a collee- 
tion of graceful miscellaneous pieces, in 1684, in an edi- 
tion of only 100 copies. Its existence was presently 
forgotten, and the name of Wexionius had dropped 
out of the history of literature, when Hanselli recov- 
a copy and reprinted its contents in 1863. We 
have hitherto considered only the followers of Stjernh- 
jelm; we have now to speak of an important writer 
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who followed in the footsteps of Rosenhane. Gunno Eu- 
relius, afterwards ennobled with the name 
of Dahlstjerna (1661-1709), early showed 
In 1690 he trans- 
lated Guarini’s Pastor Fido, and in or just after 1697 
published, in a folio volume without a date, his Kunga- 
Skald, the first original poem in ottava rima produced 
in Swedish. Thisis a bombastic and vainglorious epic 
in honor of Charles XI., whom Eurelius adored ; it 
is not, however, without great merits, richness of lan- 
guage, flowing metre, and the breadth of a genuine 
voetic enthusiasm. He published a little collection of 
leenentable sonnets when his great master died. Eure- 


Dahlstjerna. 


lius struck the lyre several times in honor of Charles 
introduce unrhymed song-measures. Stjernhjelm was 


XII., but these poems have all perished. He was a 
true patriot, and grief at the defeat of Poltava is said 
to have cost him his life. Johan Runius (1679-1713), 
called the “‘ Prince of Poets,’’ published a collection 
entitled Dudaim, in which there is nothing to praise, 
and with him the generation of the 17th century closes. 
Talent had been shown by certain individuals, but no 
healthy school of Swedish poetry had been founded, 
and the latest imitators of Stjernhjelm had lost every 
vestige of taste and independence. 

In prose the 17th century produced but little of im- 
portance inSweden. Gustavus Adolphus (1594-1632) 
was the most polished writer of its earlier half, and 
his speeches take an important place in the develop- 
ment of the language. The most original mind of 
the next age was Olof Rudbeck (1630- Rudbeck 
1702), the famous author of Atland er } 
Manhem, He spent nearly all his life in Upsala, build- 
ing anatomical hereto: conducting musical con- 
certs, laying out botanical gardens, arranging medical 
lecture rooms—in a word, expending ceaseless energy 
on the practical improvement of the university. He 
was a genius in all the known branches of learning ; 
at twenty-three his physiological discoveries had made 
him famous throughout Europe. His Atland (or At- 
lantika) appeared in four folio volumes, in Latin and 
Swedish, in 1679-98; it was an attempt to summon 
all the authority of the past, all the sages of Greece 
and the bards of Iceland, to prove the inherent and 
indisputable greatness of the Swedish nation, in which 
the fabulous Atlantis had been at last discovered. It 
was the literary expression of the majesty of Charles 
XI., and of his autocratical dreams for the destiny of 
Sweden. From another point of view it is a mon- 
strous hoard or cairn of rough-hewn antiquarian learn- 
ing, now often_praised, sometimes quoted from, and 
never read. Olof Verelius (1618-1682) had led the 
way for Rudbeck, by his translations of Icelandic sagas, 
a work which was carried on with greater intelligence 
by Johan Peringskjéld (1654-1720), the editor of the 
Heimskringla. The French philosopher Descartes, 
who died at Christina’s court at Stockholm in 1650, 
found his chief, though posthumous, disciple in Anders 
Rydelius (1671-1738), bishop of Lund, who was the 
master of Dalin, and thus connects us with the next 
epoch, Charles XII., under whose special patronage 
Rydelius wrote, was himself’ a metaphysician and 
physiologist of merit. 

A much more brilliant period followed the death of 
Charles XII. The influence of France and England 
took the place of that of Germany and Italy. The 
taste of Louis XIV., tempered by the study of Addi- 
son and Pope, gave its tone to the academical court of 
Queen Ulrica Eleonore, and Sweden became completely 
a slave to the periwigs of literature, to the unities and 
graces of classical France. Nevertheless this was a 

eriod of great intellectual stimulus and activity, and 
Bwedish literature took a solid shape for the first time. 


This Augustan period in Sweden closed somewhat ab- 


ruptly about 1765. ‘Two writers in verse connect it 
with the school of the preceding century. Jacob Frese 
pate la whose poems were sahlish in 1726, was 
an elegiacal writer of much grace, who foreshadowed 
the idyllic manner of Creutz. Samuel von Triewald 
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a 688-1743) played a very imperfect Dryden to Dalin’s 
ope. He was the first Swedish satirist, and intro- 
duced Boileau to his countrymen. His Satire upon 
our Stupid Poets may still be read with entertainment. 
Dalin. Both in verse and prose Olof von Dalin 

(1708-1763) takes a higher place than any 
writer since Stjernhjelm. He was inspired by the 
study of his great English contemporaries. His Swed- 
ish Argus (1783-34) was modelled on Addison’s Spec- 
tator, his Thoughts about Critics (1736) on Pope’s 
Essay on Criticism, his Tale of a Horse on Swift's 
Tale of a Tub. Dalin’s style, whether in prose or 
verse, was of a finished elegance. His great epic, 
Swedish Freedom (1742), was written in alexandrines 
of far greater smoothness and vigor than had_pre- 
viously been attempted. When in 1737 the new Royal 
Swedish theatre was opened, Dalin led the way to a 
new school of dramatists with his Brynhilda, a regu- 
lar tragedy in the style of Crébillon pre. In his 
comedy of The Envious Man, he introduced the man- 
ner of Moliére, or more properly that of Holberg. 
His songs, his satires, his occasional pieces, without 
displaying any real originality, show Dalin’s tact and 
skill as a workman with the pen. He stole from Eng- 
land and France, but with the plagiarism of a man of 


genius ; and his multifarious labors raised Sweden to | 


a level with the other literary countries of Europe. 
They formed a basis upon which more national and 
more scrupulous writers could build their various struc- 
tures. A foreign critic, especially an English one, will 
never be able to give Dalin so much credit as the 
Swedes do; but he was certainly an unsurpassable 

master of pastiche. 
The only poet of importance who contested the 
laurels of Dalin was a woman. Hedvig 


a Charlotta Nordenflycht (1718-1763) was the 
flycht. centre of a society which ventured to rival 


that which Queen Ulrica Eleonore created 
and Dalin adorned. Both groups were classical in taste, 
both worshipped the new lights in England and 
France. Fru Nordenflycht wrote with facility and 
grace; her collection of lyrics, The Sorrowing Turtle- 
dove (1743), in spite of its affectation, enjoyed and 
merited a great success; it was the expression of a 
deep and genuine sorrow—the death of her husband 
after a very brief'and happy married life. It was in 1744 
that she settled in Stockholm and opened her famous 
literary salon. Shewas called ‘‘ The Swedish Sappho,” 
and scandal has been needlessly busy in giving point to 
the allusion. It was to Fru Nordenflycht’s credit that 
she discovered and encouraged the talent of two very 
distinguished et younger than herself, Creutz and 

Gyllenborg. Gustaf Filip Creutz (1729- 
1785) was a Finlander who achieved an 
extraordinary success with his idyllic poems, and in 
particular with the beautiful pastoral of Atis och 
Cumilla, long the most popular of all Swedish poems. 
In 1763, the year of the death of Dalin and of Fru 
Nordenflycht, Creutz ceased to write, having been 
appointed minister to Spain; he gave up poetry for 

politics. Gustaf Frederik Gyllenborg (1731- 


Creutz. 


head 1808) was a less accomplished poet, less 
sch delicate and touching, more rhetorical and 
artificial. His epic Taget dfver Balt (‘‘The Expedi- 


tion across the Belt ’’) (1785) is an imitation, in twelve 
books, of Voltaire’s /Henriade, and deals with the 
prowess of Charles X. It is impossible to read it. He 
wrote fables, allegories, and satires. He outlived his 
chief contemporaries so_long that the new generation 
addressed him as ‘‘ Father Gyllenborg.’’ Anders 
Odel (1718-1773) wrote in 1739 the famous ‘‘ Song of 
Maleolm Sinelair,’’ the Sinelairsvisa. The writers of 
verse in this period were exceedingly numerous, but it 
cannot be needful, in a sketch of this kind, to preserve 
the minor names. 

In prose, as was to’ be expected, the first half of the 
18th century was rich in Sweden aselsewhere. The first 
Swedish novelist was Jakob Henrik Mork (1714-1763). 
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His romances have some likeness to those of Richard- 
son; they are moral, long-winded, and slow in evolu- 
tion, but written in an exquisite style, and with much 
knowledge of human nature. Adalrik och Géthilda, 
which went on appearing from 1742 to 1745, is the best 
known; it was followed, between 1749 and 1758, by 
Thecla. Jakob Wallenberg (1746-1778) described a 
voyage he took to the East Indies and China under 
the very odd title of Min Son pa Galejan (** My Son 
at the Galleys ’’), a work full of hima and originality. 
We have already indicated that Dalin’s activity in 
prose was scarcely less abundant or less meritorious 
than that in verse. He wrote an important history of 
Sweden down to Charles IX. His contemporary 
Johan Ihre (1707-1780) a professor at Upsala, edited 
the Codex Argenteus of Ulfilas, and produced the first 
complete Swedish dictionary. In doing this he was 
assisted by the labors of two other grammarians, Sven 
Hof (d. 1786) and Abraham Sahlstedt (d. 1776). Karl 
Gustaf Tessin (1695-1770) wrote on polities and on 
vesthetics. Anders Johan von Hépken (1712-1789), 
the friend of Ulrica Eleonore, was a master of rhe- 
torical compliment in addresses and funeral orations. 
In spite of all the encouragement of the court, drama 
did not flourish in Sweden. Among the tragedians of 
the age we may mention Dalin, Gyllenborg, and Erik 
Wrangel (d. 1765). In comedy Reinhold Gustaf 
Modée (d. 1752) wrote three good plays in rivalry of 
Holberg. In science Linnzeus, or Rarl von Linné 
(1707-1778), was the name of greatest genius in the 
whole century ; but he wrote almost entirely in Latin. 
The two great Swedish chemists, Torbern Olof Berg- 
man (1735-1784) and Karl Vilhelm Scheele (1742- 
1786), flourished at this time. In pathology a great 
name was left by Nils Rosén von Rosenstein (1706- 
1773), in navigation by Admiral Fredrik Henrik af 
Chapman (d. 1808), in philology by Karl Aurivillius 
(d. 1786). But these and other distinguished savants 
whose names might be enumerated scarcely belong to 
the history of Swedish literature. The same may be 
said about that marvellous and many-sided genius, 
Emanuel Swedenborg (1688-1772), who, though the 
son of a Swedish poet, preferred to prophesy to the 
world in Latin (see SWEDENBORG), 

What is called the Gustavian period is supposed to 
commence with the reign of Gustavus ITIL. in 1771 and 
to close with the abdication of Gustavus IV. in 1809. 
This period of less than furty years was particularly 
rich in literary talent, and the taste of the people in 
literary matters widened to a remarkable extent. 
Journalism began to develop ; the Swedish Academy 
was founded; the drama first learned to flourish in 
Stockholm ; and literature began to take a character- 
istically national shape. This fruitful period naturally 
divides itself into two divisions, equivalent to the 
reigns of the two kings. The royal personages of 
Sweden have commonly been protectors of literature ; 
they have strangely often been able men of letters 
themselves. Gustavus IIT. (1746-1792), the founder 
of the Swedish Academy and of the Swedish theatre 
was himself a playwright of no mean ability. One o 
his prose dramas, Siri Brahe och Johan lenstjerna, 
held the stage for many years. In 1773 the king 
opened the national theatre in Stockholm, and on 
that occasion an opera of Thetis och Pelée was per- 
formed, written by himself. In 1786 Gustavus created 
the Swedish Academy, on the lines of the French 
Academy, but with eighteen members instead of forty. 
The first list -of immortals, which included the sur- 
vivors of a previous age and such young celebrities as 
Kellgren and Leopold, embraced all that was most 
brilliant in the best society of Stockholm; the king 
himself presided, and won the first prize for an orati 


The principal writers of the reign of Gust II. 
bear the name of the Academical school. But we must 
first consider a writer of genius who had nothing aca- 
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Karl Mikael Bellman 
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and one of the most able of all Swedish writers, was 
an improvisatore of the first order (see 
BetLtMAN). The riot of his dithyrambic 
hymns sounded a strange note of nature 
amid the conventionai music of the Gustavians. Of 
the academical poets Johan Gabriel Oxenstjerna (1750- 
1818), the nephew of Gyllenborg, was a descriptive 
idyllist of grace. He translated Paradise Lost. A 
writer of far more power and versatility was 
Johan Henrik Kellgren (1751-1795), the 
leader of taste in his time (see KELLGREN). 
He was the first writer of the end of the century in 
Sweden, and the second undoubtedly was 
Karl Gustafaf Leopold (1756-1829), ‘‘ the 
lind seer Tiesitaath dopelas who lived on 
to represent the old school in the midst of romantic 
times. Leopold was not equal to Kellgren in general 
poetical ability, but he is great in didactic and satiric 
writing. He wrote a satire, the Hnebomiad, against a 
certain luckless Per Enebom, and a classic tragedy of 
Virginia. He is little read now. Gudmund Goran 
Adlerbeth (1751-1818) was a translator, and the author 
of a successful tragic opera Cora och Alonzo (1782). 
Anna Maria Lenngren (1754-1817) was avery popular 
sentimental writer of graceful verse, chiefly between 
1792 and 1798. She was less French and more 
national than most of her contemporaries; she is a 
Swedish Mrs. Hemans. 

Two writers of the academic period, besides Bellman 
and a generation later than he, kept apart, 
and served to lead up to the romantic 
revival. Bengt Lidner (1759-1793), a 
melancholy and professedly elegiacal writer, had analo- 

ies with such German sentimentalists as Novalis. 

e led a strange wandering life, and died, still young, 
in extreme poverty. His poems appeared 
in 1788. Tomas Thorild (1759-1808) was 
a much stronger nature, and led the revolt 
against prevailing taste with far more vigor. But he 
is an irregular and inartistic versifier, and it is mainly 
as a prose writer, and especially as a very original and 
courageous critic, that he is now mainly remembered. 
He settled in Germany, and died as a professor in 
Greifswald. Karl August Ehrensviird (1745-1800) 
may be mentioned here as a critic whose aims some- 
what resembled those of Thorild. Thecreation of the 
Academy led to a great production of sesthetic and 
philosophical writing. Among critics of taste may be 
mentioned Nils von Rosenstein (1752-1824) ; the rhe- 
torical bishop of Linképing, Magnus Lehnberg (1758- 
1808); and Count Georg Adlersparre (1760-1809). 
Kellgren and Leopold were both of them important 
prose writers. 

The excellent lyrical poet Franz Mikael Franzén 
(1772-1847) (see FRANZEN), and a belated racademi- 
cian Johan David Valerius (1776-1852), fill up the 
space between the Gustavian period and the domina- 
tion of romantic ideas from Germany. It 
was Lorenzo Hammarskéld (1785-1827) 
who in 1803 introduced the views of Tieck 
and Schelling by founding the society in Upsala called 
“ Vitterhetens Viinner’’ (see HAMMARSKOLD). This 
passed away, but was succeeded in 1807 by the famous 

“Aurora férbundet,’’ founded by two 
Atterbom. youths of genius, Per Daniel Amadeus 

Atterbom (1790-1855) and Vilhelm Fred- 
erik Palmblad (1788-1852). These young men had at 
first to endure bitter opposition and ridicule from the 
academic writers then in power, but they supported 
this with cheerfulness and answered back in their 
magazines, ids and Fosforos (1810-1813). They 
were named ‘‘ Fosforisterna’’ (Phosphorists) from the 
latter. The principal members of the school were the 
three writers last named (see ATTERBOM) and Karl 
Frederik Dahlgren (1791-1844), a humorist who owed 
much to the example of Bellman. Fra Julia Nyberg 
(1785-1854), under the title of Euphrosyne, was their 
tenth Muse, and wrote agreeable lyrics. Among the 
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Phosphorists Atterbom was the man of most genius. 
On the side of the Academy they were vigorously 
attacked by Per Adam Wallmark (1777-1858). One 
of them, Atterbom, eventually forced the doors of the 
Academy itself. 

In 1811 certain young men in Stockholm founded a 
society for the elevation of society by means 
of the study of Scandinavian antiquity. 
This was the Gothic Society, which began 


Gothie 
society. 


to issue the magazine called /duna as its organ. Of 
its patriotic editors the most prominent : 
was Hrik Gustaf Geijer (1783-1847), but Geijer. 


he was presently joined by a young man 

slightly older than himself, Esaias Tegnér (1782-1846), 
afterwards bishop of Vexié, the greatest 
of Swedish writers (see GrIJER and ‘T'Ka- 
N&R). Even more enthusiastic than either 
in pushing to its last extreme the worship of ancient 
myths and manners was Per Henrik Ling (1776- 
1839), now better remembered as the father of gym- 
nastic science than as a poet. The Gothic Society 
eventually included certain younger men than these— 
Arvid August Afzelius (1785-1871), the first editor of 
the Swedish folk-songs; Gustaf Vilhelm Gumeelius 
(1789-1877), who has been somewhat pretentiously 
styled ‘‘ The Swedish Walter Scott,” author of the 
historical novel of Yord Bonde; Baron Bernhard von 
Beskow (1796-1868). lyrist and dramatist; and Karl 
Augnst Nicander (1799-1839), a poet who approached 
the Phosphorists in manner. The two great folie of 
the Gothic school are Geijer, mainly in prose, and 
Tegnér, in his splendid and copious verse. 


Tegnér. 


Johan Olof Wallin (1779-1839) may be Wallin. 
mentioned in the same category, although 
he is really distinct from all the schools. He was 


archbishop of Upsala, and in 1819 he published the 
national hymn-book of Sweden, now officially used in 
all churches; of the hymns in this collection, one 
hundred and twenty-six are written by Wallin himself. 

From 1810 to 1840 was the blossoming-time in 
Swedish poetry, and there were several writers of dis- 
tinguished merit who could not be included in either 
of the groups enumerated above. Second only to 
Tegnér in genius, the brief life and myste- 
rious death of Erik Johan Stagnelius Stagnelius. 
(1793-1823) have given a romantic interest 
to all that is connected with his name. His first. pub- 
lication was the epic of Vladimir the Great (1817); 
to this sueceeded the romantic poem Blanda. is 
singular dramas, The Bucchantes (1822), Sigurd Ring, 
which was posthumous, and The Martyrs (1821), are 
esteemed by many critics to be his most original pro- 
ductions. His mystical lyrics, entitled Liljor ¢ Saron 
(‘S Lilies in Sharon’’), and his sonnets, which are the 
best in Swedish, may be recommended as among the 
most delicate products of the Scandinavian mind. 
Stagnelius has been compared, and not im- 
properly to Shelley. rik Sjoberg, who 
called himself ‘‘ Vitalis ’’ (1794-1828), was 
another gifted writer whose career was short and 
wretched. A volume of his poems appeared in 1820; 
they are few in number and all brief. His work 
divides itself into two classes—the one profoundly 
melancholy, the other witty or boisterous. Two 
humorous poets of the same period who deserve men- 
tion are Johan Anders Wadman (1777-1837), an im- 

rovisatore of the same class as Bellman, and Kristian 

irik Fahlerantz (1790-1866), bishop of Vesteras, 
whose humorous polemical poem of Noah’s Ari (1825) 
is a masterpiece. 

Among the poets whe have been mentioned above, 
the majority Retinented themselves also in prose. 
But the period was not one in which Swedish prose 
shone with any special lustre. The first prosaist of the 
time was, without question, the novelist 
Karl Jonas Ladvig Aare (1793-1866), 
around whose extraordinary personal char- 
acter and career a Sah ap romance has already col- 
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lected (see ALMQvist). He was encyclopedic in his 
range, although his stories preserve most charm; on 
whatever subject he wrote his style was always ex- 
uisite. Frederik Cederborgh (1784-1835) revived 
the comic novel in his Uno von Trasenberg and Ottar 
Tralling. The historical novels of Gumeelius have 
already been alluded to. Swedish history supplied 
themes for the romances of Count Per Georg Sparre 
(1790-1871) and of Gustaf Henrik Mellin (1803-1876). 
Fredrik But all these writers sink before the sus- 
Bremer, tained popularity of the Finnish poetess 
Fredrika Bremer (1801-1865), whose 
stories have reached farther into the distant provinces 
of the world of letters than the writings of any other 
Swede except Tegnér (see BREMER). She was _pre- 
ceded by Sofia Zelow, afterwards Baroness von Knor- 
ring (1797-1848), who wrote a long series of aristo- 
crati¢ novels, ‘ 
At the beginning of the romantic period a high 
osition was taken as an independent thinker by 
enjamin Héijer (1767-1812), who owed much at the 
outset to Kant and Fichte. Geijer also distinguished 
himself in philosophical writing, but the most original 
of Swedish philosophers has been Kristofer Jakob Bos- 
trém (1797-1866), a peripatetic talker who wrote little, 
but whose system has been reduced to literature by K. 
Claéson (1827-1859), Professor Axel Nybleeus (b. 
1821), and other disciples. _A polemical writer of great 
talent was Magnus Jakob Crusenstolpe (1795-1865), of 
whose work it hag been said that ‘it is not history 
and it is not fiction, but something brilliant between 
the one and the other.’ As an historian of Swedish 
literature Per Wieselgren (1800-1877) has composed 
a valuable work, and he has made other valuable con- 
tributions to history and bibliography. In history we 
meet again with the great name of Geijer, with that of 
Jonas Hallenberg (1748-1 834), and with that of Anders 
Magnus Strinnholm (1786-1862), whose labors in the 
field of Swedish history were extremely valuable. 
Geijer and Strinnholm prepared the way for the most 
popular and perhaps the greatest of all Swedish histo- 
rians, Anders Fryxell (1795-1881), whose famous 
Beriittelser ur Svenska Historien appeared in parts 
during a space of nearly sixty years, an extraordinary 
example of persistent and uninterrupted work. As a 
legal historian the first place is easily maintained 
by Karl Johan Schlyter (b. 1795). Hans Jiirta (1774- 
1847) was a statesman who wrote with vigor on 
economical subjects. In science it is only possible to 
mention the celebrated names of Jéns Jakob Ber- 
zelius (1779-1848) the chemist, Elias Fries (1794-1878) 
and Karl Adolf Agardh (1785-1859) the botanists, 
and Sven Nilsson (1787-1883) the paleontologist. 


SWEDENBORG, or Sveppera, Emanvet (1688- 
1772), was born at Stockholm January 29,1688. His 
father, Dr. Jesper Svedberg, subsequently professor of 
theology at Upsala and bishop of Ska. was a pious, 
learned, and a brave man, who did not escape the 
charge of heterodoxy, and believed himself to be in 
constant intercourse with angels. Emanuel shared as 
a child his father’s piety, and his parents thought that 
‘angels spoke through him.’’ His education em- 
braced the Latin, Greek, and Hebrew languages, and, 
above all, mathematics with the natural sciences, but 
seems to have been curiously defective in theology. 
Endowed with unusual intellectual powers and an iron 
constitution, he acquired vast stores of learning in all 
those branches. aving completed his university 
course at Upsala, in 1710 he commenced the customary 
European tour, visiting England, Holland, France, 
and Germany, studying especially natural philoso hy, 
though alternating it with the composftion of Latin 
verses, little of the poet as there was in his nature. In 
1715 he returned to Upsala, and devoted himself to 
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In the generation which had just a away, the 
first poet of Sweden, without a rival, was 
Johan Ludvig Runeberg (1804-1877), who Runeberg. 
divides with Tegnér the highest honor 
in Swedish literature (see RuNeBERG). The other 
leading verse-writers were Karl Vilhelm Bottiger 
(1807-1878), the son-in-law and biographer of Tegnér; 
Johan Borjesson (1790-1866), the last of the Phos- 
phorists, author of various romantic dramas; Vilhelm 
August von Braun (1813-1860), a humorous lyrist ; 
‘Talis Qualis,’’ whose real name was Karl Vilhelm 
August Strandberg (1818-1877); and August Teodor 
Blanche (1811-1868), the popular dramatist. But 
Runeberg is the only great poetic name of this period. 
In prose there was not even a Runeberg. Novel-writing 
was sustained at no very high level by Karl Anton 
Wetterbergh (b. 1804), who called himself ‘ Onkel 
Adam,”’ by Emilie Carlén (b. 1807), whose autobiog- 
raphy has lately appeared, by Oskar Patrick Sturzen- 
Becker, ‘Orvar Odd’? (1811-1869), by August 
Blanche, and by Marie Sofia Schwartz (b. 1819). 
Lars Johan Hierta (1801-1872) was the leading jour- 
nalist, Johan Henrik Thomander, bishop of Lund 
(1798-1865), the greatest orator, Matthias Alexander 
Castrén (1813-1853) a Finn and a prominent man of 
science, and Karl Gustaf af Forsell (1783-1848) the 

rincipal statistician of this not very brilliant period. 
Polias Lonnrot (1802-1884) is distinguished as the 
Finnish professor who discovered and edited the 
Kalevala. It is impossible to give an exhaustive list 
of names in so short a sketch as this. 

Swedish literature is not in a very lively condition 


at the present time. The most popular living om is 
the Finn, Zakris Topelius (b. 1818). Of a higher 


artistic merit are the finished lyrics of Count Karl 
Snoilsky (b. 1841). King Oscar IL. (b. 1829) is a 
genuine poet of the second order, as his father Charles 
XV. was of the third. Karl David af Wirsén (b. 1842) 
is an active writer on the conservative side. The best 
living author of Sweden is undoubtedly Viktor Ryd- 
berg (b. 1829), who has written masterly novels and 
historical works. The latest influences from Denmark 
and France are beginning to be represented by Strind- 
berg the novelist, and by Fru. A. Ch. Edgren, the most 
successful Swedish dramatist of the moment. The 
revival of literature which has been so marked in the 
other two Scandinavian countries has not yet spread 
into Sweden. 


Authorities.—P. Hanselli, Samlade Vitterhetsarbeten frdn 
Stjernhjelm till Dalin; B. E. Malmstrom, @runddragen af 
Svenska Vitterhetens Historia; P. Wieselgren, Sveriges Skina 
Literatur ; Warburg, Svensk Litteraturhistoria i Sammandrag, 

(E. W. G.) 


natural science and various engineering works. From 
1716 to 1718 he published a scientific periodical, called 
Deedalus Hyperboreus, a record of: mechanical and 
mathematical inventions and discoveries. In 1716 he 
was introduced to Charles XII., who appointed him 
assessor in the Swedish college of mines. Two years 
later he distinguished himself at the king’s siege of 
Frederikshall by the invention of machines for the 
transport of boats and galleys overland from Stromstadt 
to Iddefjord, a distance of 14 — miles. The 
same year he published various mathematical and me- 
chanical works, At the death of Charles XII. n 
Ulrica elevated him and his family to the rank of no- 
bility, by which his name was changed from Syedberg to 
Swedenborg.. The next years were devoted to the 
duties and studies connected with his office, which 
involved the visitation of the Swedish, Saxor 

mian, and Austrian mines. In 1724 he was: 
the chair of mathematics in the university of 
which he declined. Gradually his inquiring 
losophical mind led him to wider studies t 
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of his profession. As early as 1721 he was seeking to 
lay the foundation of a scientific explanation of the 
universe, when he published his Prodromus Princi- 
yorum Rerum Naturalium and had already writtten 
us Principia in its first form. Thirteen years later, in 
1734, appeared in three volumes Opera Philosophica et 
Mineralia, the first volume of which (his Principia) 
contained his view of the first principles of the uni- 
verse, a curious mechanical and geometrical theory of 
the origin of things. The same year followed Pro- 
dromus Philosophie ratiocinantis de Infinito et Causa 
Finali Creationis, which treats of the relation of the 
finite to the infinite and of the soul to the body, seek- 
ing to establish a nexus in each case as a means of 
overcoming the difficulty of their relation. From this 
time he applied himself to the problem of discovering 
the nature of soul and spirit by means of anatomical 
studies. He travelled in Germany, France, and Italy 
in aap of the most eminent teachers and the best 
books dealing with the human frame, and published, 
as the results of his inquiries, among other works, his 
Gconomia Regni Animalis (London, 1740-41) and 
Regnum Animale hone Hague, 1744-45, London, 
1745). But a profound change was coming over 
him, which was to make of the scientifie inquirer the 
supernaturalist prophet. Neither by geometrical, nor 
physical, nor metap ysical principles had he succeeded 
mn reaching and grasping the infinite and the spiritual, 
or in elucidating their relation to man and man’s or- 
ganism, though he had caught glimpses of facts and 
methods which he thought only required confirmation 
and development. Late in life, he wrote to Oetinger 
that ‘“‘he was introduced by the Lord first. into the 
natural sciences, and thus prepared, and, indeed, from 
the year 1710 to 1744, sehen heaven was opened to 
him. This latter ereat event is described by him 
as ‘“‘the opening of his spiritual sight,’’ ‘‘ the mani- 
festation of the Lord to him in person,”’ ‘‘his intro- 
duction into the spiritual world.” Before his illu- 
mination he had been instructed by dreams, and en- 
joyed extraordinary visions, and heard mysterious 
conversations. According to his own account, the 
Lord filled him with His spirit to teach the doctrines 
of the New Church by the word from Himself; He 
commissioned him to do this work, opened the sight 
of his spirit, and so let him into the spiritual world, 
permitting him to see the heavens and the hells, and 
to converse with angels and spirits for years ; but he 
never received anything relating to the doctrines of the 
church from any angel, but from the Lord alone, 
while he was reading the word (Zrue Christian Re- 
ligion, No. 779). He elsewhere speaks of his office 
as principally an opening of the spiritual sense of the 
word. is friend Robsahm reports, from Sweden- 
borg’s own account to him, the circumstances of the 
first extraordinary revelation of the Lord, when He 
appeared torhim and said, ‘‘I am God the Lord, the 
reator and Redeemer of the world. I have chosen 
thee to unfold the spiritual sense of the Holy Scrip- 
ture. I will Myself dictate to thee what thou shalt 
write.”’ From that time he gave up all worldly learn- 
ing, and labored solely to eerie spiritual things. 
But it was some time Koes he became quite at home 
in the spiritual world. In the year 1747 he resigned 
his post of assessor of the college of mines that he 
might devote himself to his higher vocation, request- 
ing only to be allowed to receive as a pension the half 
of h 
and 


” 


is salary. He took up afresh his study of Hebrew, 
nd began his voluminous works on the interpretation 
of the Scriptures. The principal of these is the Ar- 


cana Celestia in eight quarto volumes, which he, 


printed in London between 1749 and 1756, professing 
to have derived the whole of it by direct illumination 
from the Almighty Himself, and not from any spirit 
or angel. His later work De Colo et de Inferno 
(London, 1758) consists of extracts and portions of the 

ma, His MS. work Apocalypsis Explicata, ex- 
pounding the doctrines of the New Church, was pre- 
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pared in 1757-59. In 1763 appeared his Sapientia 
Angelica de Divino Amore et de Divina Sapientia, con- 
taining the most philosophical brief account of the 
principles of the New Church. The long list of his 
subsequent writings will be found in the works men- 
tioned below. His life from 1747 was spent alternately 
in Sweden, Holland, and London, in the composition 
of his works and their publication, till his death, 
which took place in London, March 29, 1772. 


He was a man who won the respect, confidence, and love 
of all who came in contact with him. Though people might 
disbelieve in his visions, they feared to ridicule them in his 
presence, His manner of life was simple in the extreme; 
his diet consisted chiefly of bread and milk and large quan- 
tities of coffee. He paid no attention to the distinction 
of day and night, and sometimes lay for days together in 
a trance, while his servants were often disturbed at night 
by hearing what he called his conflicts with evil spirits. 
But his intercourse with spirits was often perfectly calm, 
in broad daylight, and with all his faculties awake. Three 
extraordinary instances are produced by his friends and 
followers in proof of his seership and admission into the 
unseen world. But there exists no account at first hand 
of the exact facts, and Swedenborg’s own reference to one 
of these instances admits of another explanation than the 
supernatural one. The philosopher Kant was struck by 
them in 1763, but in 1765, after further inquiries, concluded 
that two of them had “no other foundation than common 
report (gemeine Sage).’”’ See Kehrbach’s edition of Kant’s 
Traume eines Geistersehers (Leipsic, 1880). 

Swedenborg’s theosophic system is most briefly and com- 
prehensively presented in his Divine Love and Divine Wis- 
dom. The point of view from which God must be regarded 
is that of His being the Divine Man. His esse is infinite 
love; His manifestation, form, or body is infinite wisdom, 
Divine love is the self-subsisting life of the universe. From 
God emanates a divine sphere, which appears in the spir- 
itual world as a sun, and from this spiritual sun again pro- 
ceeds the sun of the natural world. The spiritual sun is 
the source of love and intelligence, or life, and the natural 
sun the source of nature, or the receptacles of life; the 
first is alive, the second dead. The two worlds of nature 
and spirit are perfectly distinct, but they are intimately 
related by analogous substances, laws, and forces. Each has 
its atmospheres, waters, and earths, but in the one they are 
natural and in the other spiritual. In God there are three 
infinite and uncreated “ degrees” of being,and in man and 
all things corresponding, three degrees, finite and created. 
They are love, wisdom, use; or end, cause, and effect. The 
final ends of all things are in the Divine Mind, the causes 
of all things in the spiritual world, and their effects in the 
natural world. By a love of each degree man comes into 
conjunction with them and the worlds of nature, spirit, and 
God. The end of creation is that man may have this con- 
junction and become the image of his Creator and creation. 
In man are two receptacles for God—the will for divine 
love and the understanding for divine wisdom,—that love 
and wisdom flowing into both so that they become human, 
Before the fall this influx was free and unhindered, and 
the conjunction of man with God and the creation com- 
plete, but from that time the connection was interrupted, 
and God had to interpose by successive dispensations. At 
last the power and influence of the spirits of darkness, 
with whom man associates himself by his sin, became so 
great that the existence of the human race was threatened, 
and Jehovah was necessitated to descend into nature to re- 
store the connection between Himself and man. He could 
not come in His unveiled Divinity, for the “ hells” would 
have then perished, whom he did not seek to destroy but 
only to subjugate. Another purpose of Jehovah’s incarna- 
tion was the manifestation of His divine love more fully 
than ever before. Swedenborg wholly rejects the orthodox 
doctrine of atonement, and the unity of God, as opposed to 
his idea of the trinity of the church, is an essential feature 
of his teaching. Another distinctive feature is that Je- 
hovah did not go back to heaven withont leaving behind 
Him a visible representative of Himself in the word of the 
Seripture. This word is an eternal incarnation, with its 
threefold sense—natural, spiritual, celestial. And Sweden- 
borg is the divinely commissioned expounder of this three- 
fold sense of the word, and so the founder of the New 
Church, the paraclete of the last dispensation. That he 
might perceive and understand the spiritual and the celes- 
tial senses of the word he enjoyed immediate revelation 
from the Lord, was admitted into the angelic world, and 
had committed to him the key of “correspondences” with 
which to unlock the divine treasures of wisdom. Sweden- 
borg claimed also to have learnt by his admission into the 
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spiritual world the true states of men in the next life, the 
scenery and occupations of heaven and hell, the true doc- 
trine of Providence, the origin of evil, the sanctity and 
perpetuity of marriage, and to have been a witness of the 
“last judgment, ” or the second coming of the Lord, which 
took place in the year 1757. It was then that the New 
Church, or the New Jerusalem, was inaugurated, and Swe- 
denborg claimed to be the divinely appointed prophet and 
teacher of its doctrines, and maintained that his revelations 
excel all that preceded them. 
Swedenborgianism.—Swedenborgianism, as professed by 
Swedenborg’s followers, is based on the belief of Sweden- 
borg’s claims to have witnessed the last judgment, or the 
second advent of the Lord, with the inauguration of the 
New Church through the new system of doctrine promul- 
gated by him and derived from the Scriptures, into the true 
sense of which he was the first to be introduced. The doc- 
trines of the New Church are those of the internal sense 
of the word as revealed to Swedenborg, who received them 
into his understanding and published them through the 
press, and not as a preacher. They are briefly—(1) that 
the Lord Jesus Christ is the only God, that in Him there 
is the Trinity of Father, Son, and Holy Ghost, the Father 
being His infinite divine nature or soul, the Son His 
glorified human nature or divine body, and the Holy Spirit 
the life proceeding from His divine humanity for the sal- 
vation of man; (2) that the Father in His eternal hu- 
manity descended as the Lord Jesus Christ to the earth, 
assuming fallen human nature, that in it he might conquer 
hell and deliver mankind from its influence; (3) that 
the Sacred Scriptures are the true word of God, accommo- 
dated to the understanding of angels and men, and con- 
stituting the perpetual medium between heaven and the 
church, the law of correspondence having been revealed 
by the Lord to Swedenborg as the key for their inter- 
pretation; (4) that man is not saved by faith alone, but 
by a life according to the word, the summary of which 
is the decalogue; (5) that heaven is made up of those who 
keep God’s commandments and love Him and His kingdom, 
and hell of those who love themselves and the world; (6) 
that the spiritual world—heaven and hell—holds the same 
relation to the natural world and its inhabitants as the 
soul to the body, being in and around the natural world and 
its life, and that after the death of the body the spirit con- 
tinues to live in thespiritual world it had previously though 
unconsciously inhabited. Swedenborgians now constitute 
a widely spread and considerable society, with a regularly 
constituted ecclesiastical organization and a zealous mis- 
sionary activity. Soon after Swedenborg’s death students 
of his works in England and Sweden began to translate 
them from the Latin and to spread his views. First in time 
and activity amongst these early Swedenborgians was the 
Rey. John Clowes, rector of St. John’s, Manchester, who 
translated the whole of several treatises. The first public 
meeting of Swedenborgians, from which dates the founda- 
tion of the society, was held in London, December 5, 1783, 
and was attended by five persons. The separation of the 
society from the “old church” as a religious body, with its 
distinct creed, worship, and ecclesiastical organization, took 
place May 7, 1787, and its first place of worship was in 
Great Eastcheap, London. The first general conference of 
the New Church was held April 17, 1789, in this chapel, 
when a series of resolutions concerning the creed, the sacra- 
ments, and ecclesiastical order of the society were adopted. 
At the same time churches began to be formed in various 
towns in England and in America. Towards the end of the 
century Swedenborg’s doctrines obtained a considerable 
degree of acceptance on the Continent, separate societies 
having arisen here and there. Meantime the Manchester 
Printing Society, under Mr. Clowes, printed and distributed 
Swedenborg’s works in large numbers. In 1810a London 
Printing Society was formed, which has been very active in 
the same way to the present time. In 1817 a convention of 
the American New Church was held in Philadelphia, which 
gave proof of the growth of the body in the United States. 
The same year the tenth general conference of the English 
section of the church was attended by twenty-seven dele- 
gates and ministers of various societies, and in 1821 there 
were upwards of fifty-two of thesein Great Britain. At the 
general conference in 1885 it was reported that there were 
sixty-five societies or churches in Great Britain connected 
with the conference, having 5700 registered members, the 
net increase of the year being119. Thenamesof thirty-two 
ordained ministers appear in the report; the investments 
of the society amount to £60,453 [$293,801.58]; and there 
are a dozen educational and missionary institutions in con- 
nection with it. Some of the New Church day schools are 
amongst the largest and most efficient in the kingdom. 
From the same report it appears that the New Church hus 
societies or institutions in most British colonies as well as 
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in the principal countries of Europe. The report of the 
General Convention of the New Jerusalem in the United 
States, 1885, gives the names of 116 societies in America, 
with nearly the same number of ordinary ministers. In 
Italy, Sweden, and Prussia there is a Swedenborg mission 
sustained by help from England and America. In South 
Germany there exist congregations of the New Church, and 
the librarian of the university of Tiibingen, Dr. Immanuel 
Tafel, was exceedingly active until his death (1863) in the 
publication and translation of Swedenborg’s works, and in 
the vindication of the doctrines of the New Church. In 
Austria, Norway, and Switzerland also there are congrega- 
tions. But, in addition to full converts to Swedenborgianism, 
a considerable number of prominent theologians and other 
thinkers have been attracted by Swedenborg’s works and 
parts of his system. While the extravagant anthropomor- 
phism, the mechanical materialism, the theological narrow- 
ness, the wild allegorizing, the entire absence of historical 
knowledge, and the astounding prophetic claims of the 
man and his system,—in a word, the Gnosticism of Sweden- 
borg and his followers,—-must be offensive to philosophical 
minds, they can discover in his writings and the drift of 
his thought fine ethical views, profound glances of insight 
into the depths of the universe,—God, nature, man, and his 
destiny. The names of Octinger, Herder, Goerres, Coleridge, 
Emerson, J. D. Morell may be given as proof of this. Such 
thinkers were attracted by one or more of the dominant and 
pervading principles or tendencies of his extraordinary 
mind. For he felt, if he did not adequately expound, the 
harmony of the universe, the fundamental unity of being 
and thought, of knowledge and will, of the divine and the 
human ; and his wild system of allegory, with his equally 
wild communications with the unseen world, failed to con- 
ceal a deep moral and intellectual revolt against the most 
irrational forms of traditional orthodoxy, while his deep 
spiritual nature spurned the shallow intellectualism of the 
rationalists of the 18th century. 


Literature.—A rich collection of materials for a life of Sweden- 
borg is Documents concerning the A 8: and Character of Swedenborg, 
Collected, Translated, and Annotated, by Dr. R. L. Tafel, in 8 vols., 
Swedenborg Society, 1875-77. Of English lives the principal are 
—Emanuel Swedenborg, a Biography, by J. J.G. Wilkinson, London, 
1849 ; Swedenborg, a Biography and an Exposition, by E. Paxton 
Hood, London, 1854 ; Swedenborg, his Life and Writings, by William 
White, 1856, rewritten in 1867 and in 1868; Emanuel Swedenbor 
the Spiritual Columbus, a Sketch, by U. 8S. E., 24 ed., London, 1877. 
A useful handbook of Swedenborg’s theology, consisting of ex- 
tracts in English from his numerous works, is the ium 
of the Theological Writings of Emanuel Swedenborg, by the Rev. 
Samuel Warren, London, 1885. Brief summaries of his system 
and writings are given in all the above biographies and in 
Edmund Swift's Manual of the Doctrines of the New Church, London, 
1885. Important critiques from independent points of view are 
“Emanuel Swedenborg,” in the Prospective i * 4 
“The Mystic,” in Emerson's Representative Men, 1850; Kant’s 
Traume eines Geistersehers, 1766 (the best edition by Kehrbach, 
Leipsic, 1880) ; Herder’s ‘“‘ Emanuel Swedenborg,” in his Adrastea 
( Werke zur Phil. und Gesch., vol. xii. pp. 110-125) ; Goerres's Emanuel 
Swedenborg, seine Visionen wnd sein Verhdltniss zur Kirche, 1827 ; 
Dorner's Gesch. d. Prot. Theol.,”Munich, or pp. 662-67. oad io 
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history of Swedenborgianism, see Rise «@ ew 
Jerusalem Church in England, America, and other . by Robert 
Hindmarsh, edited by E. Madeley, London, 1861. The chief apol- 


ogetie work is Noble’s Appeal, 10th ed. 1881, London. See also 
National Review, April, 1858. (J. F. 8.) 
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SWIFT, a bird so called from the extreme speed of 
its flight, which apparently exceeds that of any other 
British species, the Hirundo apus of Linnzeus and 
Cypselus apus or murarius of modern Bias as Se 
who have at last learned that it has only an ou 
resemblance but no near affinity to the SwaLLow (ante, 
p. 767) or its allies. Well known as a summer-visitor 
throughout the greater part of Europe, it is one of the 
latest to return from Africa, and its stay in the coun- 
try of its birth is of the shortest, for it generally disap- 
pears from England very early in August, though 
occasionally to be seen for even two months later. 


The Swift commonly chooses its nesting-place in holes 
under the eaves of buildings, but a crevice in the face of a 
quarry, or even a hollow tree, will serve it with the accom- 
modation it requires. This indeed is not much, since every 
natural function, except sleep, oviposition, and incubation, 
is performed on the wing, and the easy evolutio: his 
bird in the air, where it remains for hours togetl 
admiration of all who witness them. Though e 
larger than a Swallow, it can be recognized at 
less by its size than by its peculiarshape. The he 
projects from the anterior outline of the 
which form an almost continuous curve, at 
which extend the body and tail, resem “_ 
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the crescentie cutting-knife used in several trades, while 
the wings represent the blade. The mode of flight of the 
two birds is also unlike, that of the Swift being much more 
steady, and, rapid as it is, ordinarily free from jerks. The 
whole plumage, except a grayish-white patch under the 
chin, is a sooty black, but glossy above. Though its actual 
breeding-places are by no means numerous, its extraordinary 
speed and discursive habits make the Swift widely distrib- 
uted; and throughout England scarcely a summer’s day 
passes without its being seen in most places. A larger 
species, C. melba or C. alpinus, with the lower parts dusky 
white, which has its home in many of the mountainous 
parts of central and southern Europe, has several times been 
observed in Britain, and two examples of a species of a very 
distinct genus, Acanthyllis (or Chietura), which has its home 
in Northern Asia, but regularly emigrates thence to Aus- 
tralia, have been obtained in England (Proc. Zool. Society, 
1880, p. 1).} 

Among other peculiarities the Swifts, as long ago described 
(probably from John Hunter’s notes) by Home (Phil. Trans., 
1817, pp. 332 et seq., pl. xvi.), are remarkable for the devel- 
epment of their salivary glands, the secretions of which 
serve in most species to glue together the materials of which 
the nests are composed, and in the species of the genus 
Collocalia form almost the whole substance of the structure. 
These are the “edible” nests so eagerly sought by Chinese 
epicures as an ingredient for soup, and their composition, 
though announced many years since by Home (ut supya), 
whose statement was confirmed by Bernstein (Act. Soc. Sc. 
Indo-Néerlandice, iii. Art.5, and Journ. fiir. Ornithologie, 1859, 
pp. 111-119, has of late been needlessly doubted in favor 
of the popular belief that they were made of some kind of 
sea-weed, Algx, or other vegetable matter collected by the 
birds. It may be hoped that the examination and analysis 
made by Mr. J. R. Green (Journal of Physiology, vi. pp. 40-45) 
have settled that question for all time. These remarkable 
nests consist essentially of mucus, secreted by the salivary 
glands above mentioned, which dries and looks like isin- 
glass. Their marketable value depends on their color and 
purity, for they are often intermixed with feathers and 
other foreign substances. The Swifts that construct these 
“ edible” nests form a genus, Collocalia, of which the number 
of species is uncertain; but they inhabit chiefly the islands 
of the Indian Ocean from the north of Madagascar eastward, 
as well as many of the tropical islands of the Pacific so far 
as the Marquesas,—one species occurring in the hill-country 
of India. They breed in caves, to which they resort in great 
numbers, and occupy them jointly and yet alternately with 
Bats—the mammals being the lodgers by day and the birds 
by night’ 


The genus Cypselus, as noted by Willughby, with its 
American ally Panyptila, exhibits a form of pedal 
structure not otherwise observed among birds. Not 
only is the hind-toe constantly directed forwards, but 
the other three toes depart frém the rule which ordi- 
narily governs the number of phalanges in the Bird’s 
foot,—a rule which applies to even so ancient a form 
as Archeeopteryx (see Birps, vol. iii. p. 631),—and in 
the two Cypseline genera just named the series of 
digital phalanges is 2, 3, 3, 3, instead of 2, 3, 4, 5, 
which oimdeal's obtains in the Class Aves. Other 
Swifts, however, do not depart from the normal 
arrangement, and the exception, remarkable as it is, 
must not be taken as of more value than is needed for 
the recognition of two sections or subgenera admitted 
U1 Mr. Sclater in his monographical essay on the 

amily (Proc. Zool. Society, 1865, pp. 593-617). 
There seem to be about half a dozen good genera of 
Cypselide, and from fifty to sixty species. Their 
geogra hical distribution is much the same as that of 

e ‘Hiv ndinide (ef. SWALLOW, ut supra); but it 
should be always and most clearly borne in mind that, 
though so like Swallows in many respects, the Swifts 
have searcely any part of their structure which is not 
formed on a different plan ; and, instead of any near 


1 This species, A. caudacuta, has been generally, but Mr. Hume 
says (Stray Feathers, ix. p. 230) wrongly, identified with the Hirundo 
ciris of Pallas. So many authors have recently ascribed the foun- 


dation of the genus Chatura to Stephens in the year 1825 that it. 


may not be amiss to state that its origin dates only from 1826, the 
r in which Boie established the commensurate genus 


Hence one species has been called Collocalia fuciphaga, 
H. Pryer has given one of the latest accounts of some of 
i Proc. Zool, Society, 1885, pp. 532-538) 
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affinity existing between the two groups, it can scarcely 
be doubted by any unprejudiced investigator that the 
Cypselidcee wot only differ far more from the Hirun- 
dinide than the latter do from any other Family of 
Passeres, but that they belong to what in the present 
state of ornithology must be deemed a distinct Order 
of Birds—that which in the present series of articles 
has been called Picarie. That the relations of the 
Cypselide to the Trochilide (cf. HummrinG-Birp, vol. 
xil. pp. 371 sq.) are close, as has been asserted by 
L’Herminie and Nitzsch, Dr. Burmeister and Prof: 
Huxley, is denied by Dr. Shufeldt (Proce. Zool. Society, 
1885, pp. 886-914), but the views of the last have 
since been controverted by Mr. F. Lucas (Ani, 1886, 
pp. 444-451). (A. N.) 

SWIFT, JonaTHAN (1667-1745), dean of St. Pat- 
rick’s, the greatest satirist of his own or 


pred: of any age, was born in Hoey’s ch. 
Jourt, Dublin, November,30, 1667. Like wena 


Pope’s, his family was of Yorkshire origin ; 
in the time of Charles I. the representative of one 
branch had obtained a peerage, which expired with 
him. . The first of his own immediate ancestors known 
to us was a clergyman, rector of St. Andrew’s, Can- 
terbury, from 1559 to 1592, whose son succeeded him 
in that living, and whose grandson was the Rey. 
Thomas Swift, vicar of Goodrich in Herefordshire, 
renowned for his eccentricity, his mechanical ingenuity, 
and, above all, his stubborn devotion to Charles I. and 
the persecutions he underwent in consequence. Plun- 
dered thirty-six times, and ultimately ejected from his 
living, he died in 1658, leaving his thirteen children a 
small and greatly impoverished landed estate and the 
questionable advantage of a substantial claim on the 
gratitude of the restored sovereign. More fortunate 
than most ruined ecavaliers, his eldest son Godwin soon 
obtained the attorney-generalship of the palatinate 
of Tipperary. This piece of good fortune naturally 
attracted other members of the family across the 
channel,—among them Jonathan, one of the youngest 
of nine brothers, but already husband of Abigail Ericke 
of Leicester, a lady of ancient descent and means more 
limited than hisown. A student of law, but never 
called to the bar, Jonathan appears to have subsisted 
for some years on windfalls as casual employments. 
At length (1665) he became steward of the King’s 
Inns (answering to the Inns of Court in England), an 
office of small emolument. Two years afterwards he 
died suddenly, leaving an infant daughter and a widow 
pregnant with the future dean of St. Patrick’s. So 
embarrassed had his circumstances been that, although 
considerable debts were owing to the estate, Mrs. Swift 
was for the moment unable to pay the expense of his 
interment. Thus Swift’s first experience of life was 
that of a dependent on the charity of his uncles, more 
particularly of Godwin; and the inevitable bitterness 
of the situation was aggravated by the grudging man- 
ner in which the Tipperary official seemed to dole out 
his parsimonious help. In fact, the apparently pros- 
perous relative was the victim of unfortunate, specula- 
tions and chose rather to be reproached with avarice 
than with imprudence. A virulent resentment became 
ingrained into the youth’s whole nature, and, though 
ultimately acquainted with the real state of the case, 
he never mentioned his uncle with kindness or respect. 
Other relatives did more to merit his regard. Yet he 
took no pride in his Irish connections or nativity, and 
a singular adventure in his infancy seems to have 
afforded him a pretext for insinuating that he was 
really born in England. hen he was but two years 
old his nurse, a native of Whitehaven, was recalled to 
that town by an illness in her family. So attached had 
she become to her charge as to clandestinely carry him 
away with her. Mrs. Swift was induced to consent to 
his remaining with her for a time, and the child spent 
three years in Cumberland. By his return his educa- 
tion had made considerable progress, and in the next 
year he was sent to the grammar school at Kilkenny. 
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There can be no question as to the authorof Gulliver 
having been a remarkable child, but unfortunately only 
one anecdote of his school-days has been preserved. 
It is the story, graphically narrated by himself, of his 
having once invested the whole of his pocket-money 
in the purchase of an old horse condemned to the 
knacker's yard, his momentary triumph over his 
school-fellows, and his mortification on discovering the 
uselessness of his acquisition,—an anecdote highly 
characteristic of his daring pride and ambition, and 
from which, instead of the moral he professed to dis- 
cover, he might have derived an augury of the majestic 
failure of his life. 

In April, 1682, Swift matriculated at Trinity College, 
Dublin, where he failed to distinguish himself. ‘‘ By 
the ill-treatment of his nearest relations,’’ he says, 
meaning especially his uncle Godwin, ‘* he was so dis- 
couraged and sunk in his spirits that he too much neg- 
lected his academic studies, for some part of which he 
had no great relish by nature; so that when the time 
came for taking his degree as bachelor of arts he was 
stopped of his degree for-dulness and insufficiency, 
and at last hardly admitted in a manner little to his 
credit, which is called in that college speciali gratia, 
February 15, 1685.’’ The college roll, nevertheless, 
shows that the only subject in which Swift absolutely 
failed was natural philosophy, including mathematics, 
in which the future author of the Voyage to Laputa 
was hardly likely to excel, nor is it surprising that a 
student of fitful and unruly temperament should have 
performed his obligatory theme negligenter. His ex- 
amination in Greek and Latin was satisfactory, and the 
extent of desultory information evinced by his writings 
seems to prove that he had always been an industrious 
reader. is mortification made him reckless, and he 
repeatedly underwent academic censure during the next 
three years, though it is not certain whether some of 
the records supposed to apply to him do not in fact 
relate to his cousin Thomas. 

In 1688 Swift quitted the university, and, after a 

: brief residence with his mother at Leicester, 
fennees entered the family of Sir William Temple 

; at Moor Park, near Farnham, as he ‘ - 
clares for the advantage of Temple’s conversation, but 
at least partly as an amanuensis. A distant relation- 
ship between his mother and Lady Temple appears to 
have recommended him to this post, which he found 
trying to his pride and independence. Temple was, 
as Swift admitted, ‘‘a man of sense and virtue,’’ but 
his temper was exclusive, his manners formal, and he 
had retired from public affairs from self-regard and 
over-fastidiousness. If he solaced his voluntary ostra- 
cism by a comparison with the elegant retirement and 
lettered ease of Cicero, it did not therefore oceur to 
him to compare his obscure Irish secretary with the 
Roman orator’s amanuensis Tiro, who had, at least, 
invented shorthand. We, who know that in the 
patron’s place the dependent would have governed 
the nation, need not be surprised at finding, full 
twenty years afterwards, the iron of servitude still 
rankling in the latter’s haughty soul. He withdrew 
from Temple’s service on a pretext of ill health from 
May, 1690, to August, 1691, but returned, and undoubt- 
edly made himself useful to his employer, who on one 
occasion rendered him the medium of a confidential 
communication to King William, who had consulted 
Temple on the bill for triennial parliaments, then 
sanctioned by both branches of the legislature. Swift 
did his best to enforce Temple’s arguments in favor of 
the measure, and was in after life wont to refer to the 
failure of his rhetoric as the most useful lesson his 
vanity had ever received. Struck, it would seem, 
rather by the physical than the mental endowments 
of the robust young Irishman, William offered him a 
troop of horse, a proposal which appears to have been 
subsequently commuted into a promise of church pre- 
ferment. Swift had already (July, 1692) proceeded 
to the degree of M.A. at Oxford, and the execution 
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| of his design to embrace the ecclesiastical profession 


was hastened by a quarrel with Temple, occasioned by 
the latter’s reluctance to contract any definite engage- 
ment to provide for him. Throwing up his employ- 
ment, he passed (May, 1694) over into Ireland, but 
found his views impeded by the refusal of all the 
bishops to ordain him without some certificate of the 


/ regularity of his deportment while in Temple’s family. 


Five months passed ere he could bring himself to 
solicit this favor from his old patron, which he ulti- 
mately did in a letter submissive in appearance, but 
charged to the full with smothered rage and intense 
humiliation. Forgiveness was easy to one in Temple’s 
place and of Temple’s disposition, and he not only 
despatched the requisite testimonials, but added a 
recommendation which obtained for Swift the living of 
Kilroot, in the diocese of Down and Connor (January, 
1695). His residence here was not fated to be of long 
duration. Temple, who knew his value and had not 
parted with him willingly, soon let him understand 
that a return was open to him, and Swift, whose 
resentment was cooled by time, and soothed by the 
acknowledgment of his value to his patron, readily 
complied (May, 1696). He continued to reside wit 
Sir ‘William till the latter’s death in January, 1699. 
No further disagreement troubled their intimacy, and 
Temple bequeathed Swift the charge of editing his 
writings, a laborious but not an unprofitable com- 
mission. 
Macanlay has justly indicated the familiarity with 
ublic affairs acquired by Swift at Moor Barly wrtt- 
ark as one main cause of his subsequent ings and 
distinction as a politician, and here too he per ement 
laid the foundation of his literary renown. ao 
He is reported to have read regularly for eight hours 
every day; and we have his own authority for his 
having, as early as 1691, ‘‘ written and burned, and 
written again, more on all manner of subjects than 
perhaps any man in England.’ The only relies of 
these early days, however, belong to a species of 
composition in which he was little qualified to excel. 
He has, indeed, a name among the poets of England 
but the merit of his verse is usually in the ratio o 
its approach to the sermo pedestris. Mistaking the 
nature of his powers, he must needs begin with 
Pindaries, and the result may be imagined. Yet his 
own simple account of his feelings while endeavorin 
composition proves that the mood was right thoug 
the channel was wrong} and that there was error as 
well as truth in his Ginna Dryden’s severe and 
unforgiven remark, ‘‘ Cousin Swift, you will never be 
a poet.’’ Swift's first prose composition betrayed his 
resentment. In the Battle of the Books eg a 
satirical contribution to the controversy on the com- 
arative merits of the ancients and the moderns raised 
te Perrault, but with especial reference to the question 


adapted, though certainly improved 
liéres’s Histoire Poétique de la 
déclarée entre les Anciens et les Modernes. Here also 
his sarcasm for the first and last time recoiled upon 
himself. The satire against Dryden and Bentley 
wants, indeed, nothing but truth to be ex ;. but 
the pictures of the former in his monstrous helmet 
and the latter in his patchwork mail yield in ludicrous- 
ness to the idea of the author of the Pindarie Odes 
presuming to ridicule the author of Absalom and 
Achitophel, and the inglorious student of gl 
College, Dublin, challenging the first philologist — 

the age on a question of classical scholarship. It is, 
however, to his credit that, his learning was - 
than that of the other writers on his side 

pretensions less. Swift’s next literary labor was 
edition of Temple’s posthumous works, already 

tioned. They appeared with a dedication | 
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William, which was to have made the editor a pre- 
bendary. A petition to this effect miscarried, as he 
always believed, through the negligence or ill-will of 
the nobleman who undertook to present it. Be this 
as it may, he had become too important to be over- 
looked, and soon obtained the post of secretary and 
chaplain to Earl Berkeley, one of the lord justices of 
Treland. 
ever, escaped him on his arrival in that country, his 
secretaryship being transferred to a Mr. Bushe, who, 
when Lord Berkeley had at length an opportunity of 
recompensing Swift’s disappointment by the gift of 
the deanery of Derry, successfully exerted his influence 
in favor of another clergyman, who is asserted to have 
gained his interest by the judicious outlay of a thousand 
pounds. With bitter indignation Swift threw up his 
chaplainey, but was ultimately reconciled to his patron 
by the presentation to the rectory of Agher, in Meath, 
with the united vicarages of Laracor and Rathbeggan. 
For the first time in his life he might now call himself 
his own master, and had an opportunity of exhibiting, 
free from suspicion of external constraint, that stern 
regard to duty which was not the least prominent 
feature of his character. In an age of general laxity 
—in a priest of an alien church, whose most energetic 
servants commonly succumbed to the mortifying con- 
viction of their uselessness and the detestation they 
excited among the people for whom they labored, 
the parishioners of Laracor found a clergyman whom 
they might have heard three times a week. The 
energy, however, which probably gained the respect, 
certainly failed to influence the convictions, of his 
Catholic flock. We have his own authority for 
reckoning his average congregation at ‘‘half a 
score’’; and on one occasion his clerk Roger was 
his only auditor. In fact, his exertions in the pulpit 
were more meritorious than his achievements; he 
entirely lacked the fire, the self-oblivion, the expansive 
geniality of the orator. He himself characterized his 
discourses as ‘‘pamphlets,’’ and, if meant to imply 
their arid and argumentative character, the criticism 
is just. The gathor of the Tale of a Tub, which he 
had had by him since 1696 or 1698, must have felt 
conscious of powers capable of far more effective ex- 
ercise; and his resolution to exchange divinity for 
politics must appear fully justified on a comparison of 
these-inconclusive essays with another performance 
of the same period. The Discourse on the Dissensions 
in Athens and Rome (September, 1700), written in 
the Whig interest, ‘‘ without humor and without satire,”’ 
and intended as a dissuasive from the pending im- 
peachment of Somers and three other noblemen, re- 
ceived the honor, extraordinary fur the maiden publi- 
cation of a young politician, of being generally attri- 
buted to Somers himself or to Burnet, the latter of 
whom found a public disavowal necessary. Three 
years and a halt later appeared a more remarkable 
work. Clearness, cogency, masculine simplicity of 
diction, are conspicuous in the pamphlet, but true 
creative power told the Tale of a Tub. ‘Good God! 
what a genius I had when I wrote that book?’ was 
his own exclamation in his later years. It is, indeed, 
if not the most amusing of Swift’s satirical works, 
the most strikingly original, and the one in which the 
compass of his powers is most fully displayed. In his 
Kindred productions he relies mainly upon a single ele- 
ment of the humorous,—logical sequence and unruffled 

avity bridling in an otherwise frantic absurdity, and 
investing it with an air of sense. In the Tale of a 
Tub he lashes out in all directions. The humor, if 
less cogent and cumulative, is richer and more varied ; 
the invention too, is more daringly original and more 
completely out of the reach of ordinary faculties. 
The supernatural coats and the quintessential loaf may 
be paralleled but cannot be surpassed ; and the book is 
throughout a mine of suggestiveness, as, for example, 
in the anticipation of sale clothes philosophy 
_ within the compass of a few lines. At the same time 
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The better half of this age how- | 


/and the 


Steele, and Addison among his friends. 


801 


it wants unity and coherence, it attains no conclusion, 
author abuses his digressive method of com- 
position and his convenient fiction of hiatuses in the 
original manuscript. The charges it occasioned of 
profanity and irreverence were natural, but ground- 
less. There is nothing in the book inconsistent with 
Swift’s professed and real character as a sturdy Church 
of England parson, who accepted the doctrines of his 
church as an essential constituent of the social order 
around him, battled for them with the fidelity of a 
soldier defending his colors, and held it no part of his 
duty to understand, interpret, or assimilate them. 
Before the publication of the Tale of a Tub, Swift 
had taken a step destined to exercise a most 


° yp ia. sak s Whig con- 
important influence on his life, by inviting fi 


nections ; 

two ladies to Laracor. Esther Johnson, a pamphlets 
7 . rey)" ’ ; 2 

dependent of Sir William Temple’s (born nines 


in March, 1681), whose acquaintance he had 
made in the latter's family, and whom he has immortal- 
ized as ‘‘ Stella,’’! came over with her chaperon, Mrs. 
Dingley, and was soon permanently domiciled in his 
neighborhood. The melancholy tale of Swift’s attach- 
ment will be more conveniently narrated in another 
place, and is only alluded to here for the sake of chro- 
nology. Meanwhile the sphere of his intimacies was 
rapidly widening. He had been in England for three 
years together, 1701 to 1704, and counted Pope, 
The success 
of his pamphlet gained him ready access to all Whig 
circles ; but already his confidence in that party was 
shaken, and he was beginuing to meditate that change 
of sides which has drawn down upon him so much but 
such unjustifiable obloquy. The true state of the case 
may easily be led from his next publications— 
The Sentiments of a Church of Englund Man, and On 
the Reasonableness of a Test (1708). The vital dif- 
ferences among the friends of the Hanover succession 
were not political, but ecclesiastical. From this point 
of view, Swift’s sympathies were entirely with the 
Tories. Asa minister of the church he felt his duty 
and his interest equally concerned in the support of 
her cause; nor could he fail to discover the inevitable 
tendeney of Whig doctrines, whatever caresses indi- 
vidual Whigs might bestow on individual clergymen, 
to abase the Establishment as a corporation. He 
sincerely believed that the ultimate purpose of free- 
thinkers was to escape from moral restraints, and he 
had an unreasoning antipathy to Scotch Presbyterians 
and English Dissenters. One of his pamphlets, 
written about this time, contains his recipe for the 
promotion of religion, and is of itself a sufficient testi- 
mony to the extreme materialism of his views. Cen- 
sorships and penalties are among the means he recom- 
mends. His pen was exerted to better purpose in the 
most consummate example of his irony, the Argument 
aguinst Abolishing Christianity. About this time, 
too (November, 1707), he produced his best poem, 
Baucis and Philemon, which, as he frankly tell us, 
owes very much to the corrections of Addison, 

From February, 1708 to April, 1709, Swift was in 
London, urging upon the Godolphin ad- swift joins 
ministration the claims of the Irish clergy the Tories; 
to the first-fruits and tenths (‘‘ Queen activity asa 
Anne’s bounty”’), already granted to their ™!n/s'evial 
brethren in England. is having been 
selected for such a commission shows that he was not 
yet regarded as a deserter from the Whigs. although 
the ill-success of his representations probably helped 
to make him one. By November, 1710, he was again 
domiciled in London, and writing his Journal to 
Stella, that unique exemplar of a giant’s playfulness, 


“which was written for one person’s private pleasure 


and has had indestructible attractiveness for every one 


1 The name “Stella” is simply a translation of Esther. Swift 
may have learned that Esther means “star” from the Elementa 
Lingue Persice of John Greaves or from some Persian scholar; 
but he is more likely to have seen the sechaottags > in the form 
given from Jewish sources in Buxtorf’s Lexicon, where the inter- 
pretation takes the more suggestive form *' Stella Veneris,” 
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since.’’ In the first pages of this marvellously 
minute record of a busy life we find him depicting the 
decline of Whig credit and complaining of the cold 


reception accorded him by Godolphin, whose penetra- | 


tion had doubtless detected the precariousness of his | 


allegiance. Within a few weeks he had become the 
lampooner of the fallen treasurer, the bosom friend of 
Oxford and Bolingbroke, and the writer of the x- 
aminer, a journal established as the exponent of Tory 
views (November, 1710). He was now a power in the 
state, the intimate friend and recognized equal of the 
first writers of the day, the associate of ministers on 
a footing of perfect cordiality and familiarity. ‘* We 
were determined to have you,” said Bolingbroke to 
him afterwards; ‘‘ you were the only one we were afraid 
of.’ He gained his point respecting the Irish en- 
dowments ; and, by his own account, his credit pro- 
cured the fortune of more than forty deserving or 
undeserving clients. The envious but graphic de- 
scription of his demeanor conveyed to us. by Bishop 
Kennett attests the real dignity of his position no less 
than the airs he thought fit to assume in consequence. 
The cheerful, almost jovial, tone of his letters to Stella 
evinces his full contentment, nor was he one to be 
moved to gratitude for small mercies. He had it, in 
fact, fully in his own power to determine his relations 
with the ministry, and he would be satisfied with 
nothing short of familiar and ostentatious equality. 
His advent marks a new era in English political life, 
the age of public opinion, created indeed by the cir- 
cumstances of the time, but powerfully fostered and 
accelerated by him. By a strange but not unfrequent 
irony of fate the most imperious and despotic spirit of 
his day labored to enthrone a power which, had he 
himself been in authority, he would have utterly de- 
tested and despised. For a brief time he seemed to 
resume the whole power of the English press in his 
own pen and to guide public opinion as he would. His 
services to his party as writer of the Zzaminer, which 
he quitted in July, 1711, were even surpassed by those 
which he rendered as the author of telling pamphlets, 
among which The Conduct of the Allies ah Remarks 
on the Barrier Treaty (November and December, 1711) 
hold the first rank. In truth, however, he was lifted 
by the wave he seemed to command. Surfeited with 
glory, the nation wanted a convenient excuse for relin- 
quishing a burdensome war, which the great military 
genius of the age was suspected of prolonging to fill 
his pockets. ‘The Whigs had been long in office. The 
High Church party had derived great strength from 
the Sacheverell trial. Swift did not bring about the 
revolution with which, notwithstanding, he associated 
his name. There seems no reason to suppose that he 
was consulted respecting the great Tory strokes of the 
creation of the twelve new peers and the dismissal 
of Marlborough (December, 1711), bitt they would 
hardly have been ventured upon if The Conduct of 
the Allies and the Ecaminers had not prepared the 
way. A scarcely less important service was rendered 
to the ministry by his Letter to the October Club, art- 
fully composed to soothe the impatience of Harley’s 
extreme followers. He had every claim to the highest 
preferment that ministers could give him, but his own 
pride and prejudice in high places stood in his way. 
Generous men like Oxford and Bolingbroke cannot 
have been unwilling to reward so serviceable 


Swiftmade 4 friend, especially when their own interest 


dean of St. 5 ¢ ° . 7 + 
Patrick’s;. lay in keeping him in England. Notwith- 
fall of ; oom: 

the Tory standing, therefore, some dubious expres- 
ministry. sions in Swift’s letters, natural to the de- 


ferred hope, we need not doubt their having 
actually used their best efforts to obtain for him the 
vacant see of Hereford. Swift, however, had formid- 
able antagonists in the archbishop of York, whom he 
had seandalized, and the duchess of Somerset, whom 
he had satirized: Anne was particularly amenable to 
the influence of priestly and female favorites, and it 
must be considered a proof of the strong interest made 
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for Swift that she was eventually persuaded to appoint 
him to the deanery of St. Patrick's, Dublin, vacant by 
the removal of Bishop Sterne to Dromore. Itis to his 
honor that he never speaks of the queen with resent- 
ment or bitterness. In June, 1713, he set out to take 
possession of his dignity, and encountered a very cold 
reception from the Dublin public. The dissensions 
between the chiefs of his party speedily recalled him 
to England. He found affairs in a desperate condi- 
tion. ‘The queen’s demise was evidently at hand, and 
the same instinctive good sense which had ranged the 
nation on the side of the Tories, when Tories alone 
could terminate a fatiguing war, rendered it Whig 
when Tories manifestly could not be trusted to main- 
tain the Protestant succession. In any event the oc- 
cupants of office could merely have had the choice of 
risking their heads in an attempt to exclude the elec- 
tor of Hanover, or of waiting patiently till he should 
come and eject them from their posts; yet they might 
have remained formidable pie they have remained 
united. To the indignation with which he regarded 
Oxford’s refusal to advance him in the peerage the 
active St. John added an old disgust at the treasurer's 
pedantic and dilatory formalism, as well as his evident 
propensity, while leaving his colleague the fatigues, to 
engross for himself the chief credit of the administra- 
tion. Their schemes of policy diverged as widely as 
theircharacters; Bolingbroke’s brain teemed with the 
wildest plans, which Oxford might have more effectu- 
ally discountenanced had he been prepared with any- 
thing in their place. Swift’s endeavors after an ac- 
commodation were as fruitless as unremitting. His 
mortification was little likely to temper the habitual 
virulence of his pen, which rarely produced anything 
more acrimonious than the attacks he at this period 
directed against Burnet and his former friend Steele. 
One of his pamphlets against the latter (The Public 
Spirit of the Whigs) was near involving him in a prose- 
cution, some invectives against the Scots having proved 
so exasperating to the peers of that nation that they 
nrhices in a body to the queen to demand the pun- 
ishment of the author, of whose identity there could 
be no doubt, although, like all Swift’s writings, except 
the Propusal for the Extension of Religion, the pam- 
phlet had been published anonymously. e imme- 
diate withdrawal of the offensive passage, and a sham 

rosecution instituted against the printer, extricated 
Rwift from his danger. 

Meanwhile the crisis had arrived, and the discord of 
Oxford and Bolingbroke had become patent to all the 
nation. Foreseeing, as is probable, the impending fall 
of the former, Swift retired to Upper. Letcombe, in 
Berkshire, and there spent some weeks in the strictest 
seclusion. This leisure was occupied in the composi- 
tion of his remarkable pamphlet, Hree Thoughts on the 
State of Public Affairs, which indicates his complete 
conversion to the bold policy of Bolingbroke. The 
utter exclusion of Whigs as walle Dissenters from office, 
the remodelling of the army, the imposition of the most 
rigid restraints on the heir to the throne,—such were 
the measures which, by recommending, Swift tacitly 
admitted to be necessary to the triumph of his party. 
Tf he were serious, it can only be said that the des- 
peration of his circumstances had momentarily troubled 
the lucidity of his understanding; if the pamphlet 
were merely intended as a feeler after public opinion, 
it is surprising that he did not perceive how irretriev- 
ably he was ruining his friends in the eyes of all mod- 
erate men. Bolingbroke’s daring spirit, however, re- 
coiled from no extreme, and, fortunately for Swift, he 
added so much of his own to the latter’s MS. that the 
author was obliged to recall a production which might 
not improbably have cost him his liberty and his dean- 
ery. This incident but just anticipated the revolution 
which, after Bolingbroke had enjoyed a three days’ 
triumph over Oxford, drove him into exile and pros- 
trated his party, but enabled Swift to perform the no- 
blest action of his life. Almost the first actsof Boling- 
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broke’s ephemeral premiership were to order him a | 
thousand pounds [$4860] from the exchequer and | 
despatch him the most flattering invitations. The | 
same post brought a letter from Oxford, soliciting 
Swift’s company in his retirement ; and, to the latter’s 
immortal honor, he hesitated not an instant in prefer- | 
ring the solace of his friend to the offers of St. John. 
When, a few days afterwards, Oxford was in prison 
and in danger of his life, Swift begged to share his 
captivity ; and it was only on the offer being declined | 
that he finally directed’ his steps towards Ireland, 
where he was very ill received. The draft on the ex. 
chequer was intercepted by the queen’s death. 

These four busy years of Swift’s London life had 
not been entirely engrossed by politics. First 


Literary * . 

friendships a8 the associate of Steele, with whom he 
ind miseel- quarrelled, and of Addison, whose esteem 
aneous 


for him survived all differences, afterwards 
as the intimate comrade of Pope and Ar- 
buthnot, the friend of Congreve and Atterbury, Par- 


writings, 


nell and Gay, he entered deeply into the literary life 
of the period. He was treasurer and a leading mem- 
ber of the Brothers, a society of wits and statesmen 
which recalls the days of Horace and Meecenas. He 
promoted the subscription for Pope’s Homer, contrib- 
uted some numbers to the fatler, Spectator and Intel- 
ligencer, and joined with Pope and Arbuthnot in es- 
tablishing the Scriblerus Club writing Martinus Scrib- 
lerus, his share in which can have been but small, as 
well as John Bull, where the chapter recommending | 
the education of all blue-eyed children in depravity for | 
the public good must surely be his. His fugitive’ pro- 
ductions during this period are very numerous, and. 
mostly distinguished not only by pungent wit but by 
ore animal spirits. The most celebrated are 
the cruel but irresistibly ludicrous satires on the as- 
trologer Partridge, a man in fact respectable for his 
sincere belief in his art, and no mean writer. Many 
of his best poems belong to this period. A more 
labored work, his Memorial to Harley, proposing the 
regulation of the English language by an academy, is 
chiefly remarkable as a proof of the deference paid to 
French taste by the most original Hnglish writer of his 
day. His History of the Last Four Years of Queen 
Anne is not on a level with his other political writings. 
To sum up the incidents of this eventful period of his 
life, it. was during it that he lost his mother, always 
loved and dutifully honored, by death ; his sister had 
been estranged from him some years before by an im- 
prudent marriage, which, though making hera liberal 
allowance, he never forgave. 

The change from London to Dublin can seldom be 
Stellaana 22 agreeable one. To Swift it meant for 
Vanessa, the time the fall from unique authority to 

2 absolute insignificance. All share in the 
administration of even Irish affairs was denied him ; 
every politician shunned him; and his society hardly 
included a single author or wit. Ata later period he 
talked of ‘‘dying of rage, like a poisoned rat in a 
hole”’; for some time, however, he was buoyed up by 
feeble hopes of a restoration to England. ‘So late as 
1726 he was in England making overtures to Walpole, 
but he had no claim on ministerial goodwill, and as an 
opponent he had by that time done his worst, By an 
especial cruelty of fate, what should have been the 
comfort became the bane of his existence. We have 
mony mentioned his invitation of Esther Johnson 
and Mrs. Dingley to Ireland. Both before and after 
his elevation to the deanery of St. Patrick’s these 

ies continued to reside near him, and superintended 
his household during his absence in London. He had 
frustrated a match proposed for Stella, and, with his 
evident delight in the society of the dark-haired, 
bright-eyed, witty beauty, a model, if we may take his 
word, ofall that woman should be, it seemed unaccount- 
le that he did not secure it to himself by the 
expedient of matrimony. A constitutional infirmity 
suggested as the reason, and the conjecture 
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derives support from several peculiarities in his 
writings. But, whatever the cause, his conduct proved 
none the less the fatal embitterment of his life and 
Stella’s and yet another's. He had always been un- 
lucky in his relations with the fair sex. In 1694 he 
had idealized ‘‘as Varina’’ a Miss Waring, who then 
discouraged his attentions, but two years later made 
him advances in her turn. Swift's mind had also 
changed, and he could find no better way out of the 
difficulty than an insulting letter affecting to accept her 
proposals on terms which he knew must put it out of 
the question. Varina was avenged by Vanessa, who 
ursued Swift to far other purpose. Esther Van- 
epi the orphan daughter of a commissioner of' 
Irish trade, had become known to Swift at the height 
of his political influence. He lodged close to her 
mother, and was a frequent guest at her table. Vanessa 
insensibly became his pupil, and he insensibly became 
the object of her impassioned affection. Her letters 
reveal a spirit full of ardor and enthusiasm, and 
warped by that perverse bent which leads so many 
women to prefer a tyrant to a companion. Swift, on 
the other hand, was devoid of passion. Of friendship, 
even of tender regard, he was fully capable, but not of 
love. The spiritual realm, whether in divine or earthly 
things, was a region closed to him, where he never set 
foot. As a friend he must have greatly preferred 
Stella to Vanessa; and from this point of view his 
loyalty to the original object of his choice, we may be 
sure, never faltered. But Vanessa assailed him on a 
very weak side. The strongest of all his instincts was 
the thirst for imperious domination. Vanessa hugged 
the fetters to which Stella merely submitted. Flattered 
to excess by her surrender, yet conscious of his bind- 
ing obligations and his real preference, he could neither 
discard the one beauty nor desert the other. It is 
humiliating to human strength and consoling to human 
weakness to find the ‘Titan behaving like the least 
resolute of mortals, seeking refuge in temporizing, in 
evasions, in fortuitous circumstance. He no doubt 
trusted that his removal to Dublin would bring relief, 
but here again his evil star interposed. Vanesga’s 
mother died (1714), and she followed him. Unable to 
marry Stella without destroying Vanessa, or to openly 
welcome Vanessa without destroying Stella, he was 
thus involved in the most miserable embarrassment ; 
still, for a time he continued to temporize. At length, 
unable to bear any more Stella’s mute reproach and 
his own consciousness of wrong, he gave a reluctant 
consent to a private marriage, which, as at least the 
weight of testimony seems to prove, though there is 
no documentary evidence, was accordingly performed. 
This was in 1716. At the same time he insisted on - 
their union being kept a strict secret, justifying a de- 
mand really dictated by tenderness for Vanessa, and 
erhaps by the unavowable reason to which allusion 
bad been made, on the most futile and frivolous pre- 
texts. Never more than a nominal wife, the unfortu- 
nate Stella commonly passed for his mistress till the 
day of her death, bearing her doom with uncomplain- 
ing resignation, and consoled in some eRe by un- — 
questionable proofs of the permanence of his love, if 
his feeling for her deserves the name. Meanwhile his 
efforts were directed to soothe Miss Vanhomrigh, to 
whom he addressed Cadenus [ Decanus] and Vanessa, 
the history of their attachment and the best example 
of his serious poetry, and for whom he sought to pro- 
vide honorably in marriage, without either succee ing 
in his immediate aim or in thereby opening her eyes 
to the hopelessness of her passion. In 1717, crabable 
at his instance, she retired from Dublin to Marley 
Abbey, her seat at Celbridge. For three years she and 
Swift remained apart, but in 1720, on what occasion is 
uncertain, he began to pay her regular visits. Sir 
Walter Scott found the Abbey garden still full of 
laurels, several of which she was accustomed to plant 
whenever she expected Swift, and the table at which 
they had been used to sit was still shown. But the 
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catastrophe of her tragedy was at hand. Worn out | 
with his evasions, she at last (1723) took the desperate 
step of writing to Stella, or according to another account 
to Swift himself, demanding to know the nature of the 
connection with him, and this terminated the melan- | 
choly history as with a clap of thunder, Stella replied | 
by the avowal of her marriage, sent her rival’s letter | 
to Swift, and retired to a friend’s house. Swift rode | 
down to Marley Abbey with a terrible countenance, 
petrified Vanessa by his frown, and departed without | 
a word, flinging down a packet which only contained | 
her own letter i Stella. Vanessa died within a few 
weeks. She left the poem and correspondence for 
publication. The former appeared immediately, the | 
latter was suppressed until it was published by Sir 
Walter Scott. 

Five years afterwards Stella followed Vanessa to the 
rave. The grief which the gradual decay of her 
ealth evidently occasioned Swift is sufficient proof of | 

the sincerity of his attachment, as he understood it. | 
It is a just remark of Thackeray’s that he everywhere 
half-consciously recognizes her as his better angel, and 
dwells on her wit and her tenderness with a fondness 
he never exhibits for any other topic. Yet he could 
never overcome his repugnance to acknowledge their | 
union till she lay on her death-bed, when he was 
heard by Mrs. Whiteway (his cousin, a lady of fortune 
and talent, who, though not residing with him, super- 
intended his household during his latter years) to say 

‘* Well, my dear, if you wish it, it shall be owned.’ 

She answered, ‘‘ It is too late.’”? On January 28, 1728, 
she died, and her wretched lover sat down the same 
night to record her virtues in language of unsurpassed 
simplicity, but to us who know the story more signifi- 
cant for what it conceals than for what it tells. A lock 
of her hair is preserved, with the inscription in Swift’s 
handwriting, most affecting in its apparent cynicism, 
“© Only a woman’s hair!’ ‘Only a woman’s hair,” 
comments Thackeray ; ‘‘ only love, only fidelity, purity, | 
innocence, beauty, only the tenderest heart in the 
world stricken and wounded, and passed away out of 
reach of pangs of hope deferred, love insulted, and 
pitiless desertion ; only that lock of hair left, and 
memory, and remorse, for the guilty,, lonely wretch, 
shuddering over the grave of his victim.”” The more 
unanswerable this tremendous indictment appears 
upon the evidence the greater the probability that the 
evidence is incomplete. Tout comprendre c'est tout 
pardonner. The hypothesis to which we have referred | 
must forever remain an hypothesis, but better than 
any other it not only excuses but explains. 

Between the death of Vanessa and the death of 


‘The Stella, as though withheld by an evil fate | 
Deeper until he could no longer enjoy them, came 


the greatest political and the greatest 
literary triumph of Swift’s life. He had fled to 
Treland a broken man, to all appearance politi- 
cally extinct; a few years were to raise him once 
more to the summit of popularity, though power 
was forever denied him. Jith his fierce hatred 
of what he recognized as injustice, it was impossible 
that he should not feel exasperated at the gross mis- 
overnment of Ireland for the supposed benefit of, 
Sngland, the systematic exclusion of Irishmen from 
laces of honor and profit, the spoliation of the country 
i absentee landlords, the deliberate discouragement 
of Irish trade and manufactures. An Irish patriot in 
the strict sense of the term he was not; he looked 
upon the indigenous population as conquered savages ; 
but his pride and sense of equity alike revolted against 
the stay-at-home Englishmen’s contemptuous treat- | 
ment of their own garrison, and he delighted in find- 
ing a point in which the triumphant faction was still 
vulnerable. His Proposal for the Universal Use of 
Irish Manufactures, published anonymously in 1720, 
urging the Irish to disuse English goods, became the 
subject of a prosecution, which at length had to be 
dropped. A greater opportunity was at hand. One 


had obtained the privilege. i ( 
‘tunity, and the famous letters signed M. B. Drapier 
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of the chief wants of Ireland in that day, and for 
many a day afterwards, was that of small currency 
adapted to the daily transactions of life. Questions 
of coinage occupy a large part of the correspondence 
of the primate, Archbishop Boulter, whose anxiety to 
deal rightly with the matter is evidently very real and 
conscientious. There is no reason to think that the 
English ministry wished otherwise ; but secret influ- 
ences were at work, and a patent for supplying Ireland 
with a coinage of copper halfpence was accorded to 
William Wood on such terms that the profit aceruing 
from the difference between the instrinsie and the 
nominal value of the coins, about 40 per cent., was 
mainly divided between him and the duchess of 
Kendal, the king’s mistress, by whose influence he 
Swift now had his oppor- 


(1724) soon set Ireland ina flame. Every effort was 
used to discover, or rather to obtain legal evidence 
against, the author, whom, Walpole was assured, it 
would then have taken ten thousand men to appre- 
hend. None could be procured ; the public passion 
swept everything before it; the patent was cancelled ; 


| Wood was compensated by a pension ; Swift was raised 


toa height of popularity which he retained for the 
rest of his life; and the only real sufferers were 
the Irish people, who lost a convenience so badly 
needed that they might well have afforded to connive 
at Wood’s illicit profits. Perhaps, however, it was 
worth while to teach the English ministry that not 
everything could be done in Ireland. Swift’s pam- 
phlets, written in a-style more level with the popular 


intelligence than even his own ordinary manner, are 


models alike to the controversialist who aids a good 
cause and to him who is burdened with a bad one, 
The former may profit by the study of his marvellous 
lucidity and vehemence, the latter by his sublime 
audacity in exaggeration and the sophistry with which 
he involves the innocent halfpence in the obloquy of 
the nefarious patentee. 

The noise of the Drapier’s letters had hardly died 
away when Swift acquired a more durable Ae 
glory by the publication of Gulliver's anh 
Travels in 1726. The work had been at 


least partly written by 1722, and the keenness of the 


satire on courts and statesmen suggests that it was 
planned while Swift’s disappointments as a public 
man were still rankling and recent. It is wift’s 
peculiar good fortune that his book can dispense 
with the interpretation of which it is nevertheless 
susceptible, and may be equally enjoyed whether 
its inner meaning is apprehended or not. It is so 
true, so entirely based upon the facts of human 
nature, that the question ah particular class of per- 
sons supplied the author with his examples of folly or 
misdoing, however interesting to the commentator, 
may be neglected by the reader. It is also fortunate 
for him that in three parts out of the four he should 
have entirely missed ‘tthe chief end I propose to 
myself, to vex the world rather than divert it.” The 
world, which perhaps ought to have been vexed, chose 
rather to be diverted; and the great satirist literally 
strains his powers ut pueris placeat. Few books have 
added so much to the innocent mirth of mankind as 
the first two parts of Gulliver; the misanthropy is 
quite overpowered by the fun. The third part, equally 
masterly in composition, is less felicitous in invention ; 
and in the fourth Swift has indeed carried out his 
design of vexing the world at his own cost. Human 
nature indignantly rejects her portrait in the Yahoo as 
a gross libel, and the protest 1s fully warranted. An 
intelligence from a superior sphere, bound on a voyage 
to the earth, might actually have obtained a fair idea 
of average humanity by a preliminary call at_ 


or Brobainenen but not from a visit to the Yaho 
While Gulliver is infinitely the most famous a 


popular of Swift’s works, it exhibits no greater powers 
of mind than many others. The secret of suecess, here 
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as elsewhere, is the writer's marvellous imperturba- | 


bility in paradox, his teeming imagination, and his 
rigid logic. Grant his premises, and all the rest fol- 
lows; his world may be turned topsy-turvy, but the 
relative situation of its contents is unchanged. ‘The 
pains he took to be correct are evinced by the care 
with which, as Prof. De Morgan has shown, he calcu- 
lated the proportions of Lilliput and Brobdingnag 
to ordinary humanity on the basis of 1 to 12 and 12 to 
1 respectively, and his copying the description of the 
storm word for word from Sturmy’s Compleat Mariner. 
By such accuracy and consistency he has given the wild- 
est fiction imaginable an air of veracity rivalling Defoe. 

Swift’s grave humor and power of enforcing mo- 


Swift's mentous truth by ludicrous exaggeration 
miter were next displayed in his Modest Proposal | 


for Preventing the Children of Poor People 


in Ireland from Being a Burden to their Parents, by | 


fattening and eating them (1729), a parallel to the 
Argument against Abolishing Christianity, and as 
great a masterpiece of tragic as the latter is of comic 
irony. The Directions to Servants in like manner 
derive their overpowering comic force from the im- 
perturbable solemnity with which all the misdemeanors 
that domestics can commit are enjoined upon them as 
duties. The power of minute observation displayed 
is most remarkable, as also in Polite Conversation 
(written in 1731, published in 1738), a surprising 
assemblage of the vulgarities and trivialities current 
in ordinary talk. As in the Directions, the satire, 
though cutting, is good-natured, and the piece shows 
more animal spirits than usual in Swift’s latter years. 
It was a last flash of gayety. The attacks of giddiness 
and deafness to which he had always been liable in- 
creased upon him, and his literary compositions be- 
eame confined to occasional verses, not seldom indecent 
and commonly trivial, with the exception of his re- 
markable lines on his own death and the delightful 
Hamilton's Bawn, and to sallies against the Irish 
bishops, in whose honest endeavors to raise the general 
standard of their clergy he could only see arbitrary 
interference with individuals. He fiercely opposed 
Archbishop Boulter’s plans for the reform of the 
Jrish currency, but admitted that his real objection 
Was sentimental : the coins should be struck as well as 
circulated in Ireland. His exertions in repressing 
robbery and mendicancy were strenuous and successful. 
His popularity remained as great as ever, and, when 
he was menaced by the bully Bettesworth, Dublin rose 
as one man to defend him. He governed his cathedral 
with great strictness and conscientiousness, and for 
years after Stella’s death continued to hold a minia- 
ture court at the deanery. But his failings of mind 
were exacerbated by his bodily infirmities; he grew 
more and more whimsical and capricious, morbidly 
suspicious and morbidly parsimonious ; old friends 
were estranged or removed by death, and new friends 
did not come forward in their place. For many years, 
nevertheless, he maintained a correspondence with 
Pope and Bolingbroke, and with Arbuthnot and Gay 
until their deaths, with such warmth as to prove that 
an ill opinion of mankind had not made him a mis- 
anthrope, and that human affection and sympathy 
were still very necessary to him. The letters become 
scarcer and scareer with the decay of his faculties ; at 
last, in 1740, comes one to his best Dublin friend, Mrs. 
Whiteway, of heart-rending pathos: 


“TI have been very miserable all night, and to-day ex- 
tremely deaf and full of pain. I am so stupid and con- 
founded that I cannot express the mortification I am under 
both of body and mind. AH I can say is that Iam not in 
torture; but I daily and hourly expect it. Pray let me 


know how your health is and your family: I hardly under- 


stand one word I write. Iam sure my days will be very 
few; few and miserable they must be. I am, for those few 
days, yours entirely,—Jonathan Swift. 
If I do not blunder, it is Saturday, July 26, 1740. 
“Tf I live till Monday I shall hope tosee you, perhaps for 
the last time.” 
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In March, 1742, it was necessary to appoint guar- 
dians of Swift's person and estate. In 
September of the same year his physical 
malady reached a crisis, from which he 
emerged a helpless wreck, with faculties 
paralyzed rather than destroyed. ‘‘ He never talked 
nonsense or said a foolish thing.’’ The particulars of 
his case have been investigated by Dr. Bucknill and 
Sir William Wilde, who have proved that he suffered 
from nothing that could be called mental derangement 
until the ‘‘labyrinthine vertigo’’ from which he had 
suffered all his life, and which he erroneously attrib- 
uted to a surfeit of fruit, produced paralysis, ‘‘a symp- 
tom of which was the not uncommon one of aphasia, 
or the automatic utterance of words ungoverned by 
intention, Asa consequence of that paralysis, but not 
before, the brain, already weakened by senile decay, 
at length gave way, and Swift sank into the dementia 
which preceded his death’’ (Craik, Life of Swift). 
The scene closed on October 19, 1745. With what he 
himself described as a satiric touch, his fortune was 
bequeathed to found a hospital for idiots and lunaties. 
He was interred in his Shaded, in the same coffin as 
Stella, with the epitaph, written by himself, ‘‘ Hie 
depositum est corpus Jonathan Swift, S.T.P., hujus 
ecclesize cathedralis decani; ubi sva indignatio ulte- 
rius cor lacerare nequit. Abi viator, et imitare, si 
poteris, strenuum pro virili libertatis vindicem.”’ 

The stress which Swift thus laid upon his character 
as an assertor of liberty has hardly been 


Insanit 
an 
death. 


‘ ‘ ‘ Personal 
ratified by posterity, which has compara- and 
tively neglected the patriot for the genius eesrtd 


and the wit. Not unreasonably; for if 
half his patriotism sprang from an instinctive hatred 
of oppression, the other half was disappointed egotism. 
He utterly lacked the ideal aspiration which the pa- 
triot should possess: his hatred of villany was far 
more intense than his love of virtue. The same cramp- 
ing realism clings to him everywhere beyond the do- 
main of politics,—in his religion, in his fancies, in his 
affections. At the same time, it is the secret of his 
wonderful concentration of power: he realizes every- 
thing with such intensity that he cannot fail to be 
impressive. Except in his unsuccessful essay in his- 
tory, he never, after the mistake of his first Pindarie 
attempts, strays beyond his sphere, never attempts 
what fea is not qualified to do, and never fails to do it. 
His writings have not one literary fault except their 
occasional looseness of grammar and their frequent 
indecency. Within certain limits, his imagination and 
invention are as active as those of the most creative 

oets. As a master of humor, irony, and invective he 

as no superior; his reasoning powers are no less re- 
markable within their range, but he never gets beyond 
the range of an advocate. Few men of so much men- 
tal force have had so little genius for speculation, and 
he is constantly dominated by fierce instincts which he 
mistakes for reasons. As aman the leading note of 
his character is the same,—strength without elevation. 
His master passion is imperious pride,—the lust of 
despotic dominion. He would have his superiority ac- 
knowledged, and eared little for the rest. Place and 
profit were comparatively indifferent to him; he de- 
clares that he never received a farthing for any of his 
works except (Gulliver's Travels, and that only by 
Pope’s management; and he had so little regard for 
literary fame that he put his name to only one of his 
writings. Contemptuous of the opinion of his fel- 
lows, he hid his virtues, paraded hin faults, affected 
some failings from which he was really exempt, and, 
since his munificent charity could not be concealed 
from the recipients, labored to spoil it by gratuitous 
surliness. Judged by some passages of his life he 
would appear a heartless egotist, and yet he was capa- 
ble of the sincerest friendship and could never dis- 
pense with human sympathy. Thus an object of pity 
as well as awe, he is the most tragic figure in our lit- 
erature,—the only man of his age who could be con- 
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ceived as affording a groundwork for one of the crea- | 


tions of Shakespeare. ‘‘To think of him,’’ says 


Thackeray, ‘‘is like thinking of the ruin of a great | 


empire.’’ Nothing finer or truer could be said. 


Swift’s correspondence is the best authority for his life. 
Of his contemporaries, we are mainly indebted to his pane- 
gyrist Delany and his detractor Lord Orrery. Hawkes- 
worth compiled the particulars of his life, and published what 
was the standard edition of his works till the appearance of 
Sir Walter Scott’s in 1814. This edition is not likely to be 
seperseded, but might with great advantage be reissued 
with amendments and additions. The biography prefixed 
is based on Hawkesworth, but is far more copiously and ele- 
gantly written. At the same time the author’s views are 
frequently conventional, his judgments superficial, and his 
good nature has made him too indulgent to his hero. The 
late John Forster subjected all available records of Swift’s 
life to the most diligent scrutiny, and in 1875 published the 
first volume, coming down to 1711, of a biography intended 
to have been completed in three volumes. Invaluable in 
many respects, it exhibited the process as well as the result 
of biography, and hence threatened to be too long. Mr. H. 
Craik, succeeding to the post vacated by Forster’s death, 
judiciously reduced the scale, and produced in one volume 
(1882) a work which will long rank as the standard one on 
the subject. Remarkable monographs on Swift have been 
produced by Leslie Stephen in the ‘‘ Men of Letters” series, 
Dr. Johnson in the Lives of the Poets, Thackeray in the Eng- 
lish Humorists. Mr. Stephen is anxiously impartial; John- 
son’s acuteness is perverted by his antipathy; Thackeray, 


as is natural in a novelist, has dwelt disproportionately on | 


the romantic side of Swift’s history, and his pity for Stella 
and Vanessa forms too large an element in his general judg- 
ment. But he has, better than any one else, apprehended 
the fearfully tragic element in Swift’s character and for- 
tunes. Swift's early life has been carefully investigated by 


Dr. Barrett of Trinity College, and the final epoch of his | 


life by Monck Mason and Sir William Wilde. His great- 
ness is exaggerated and his failings are extenuated in two 
brilliant articles in the Quarterly Review, vols. cli. and elvi. 
Minor points in his life and writings have received much 
elucidation from numerous inquirers, especially the late 
Mr. Charles Dilke and Colonel F. Grant. Mr. Stanley Lane 
Poole has edited selections from his works and correspond- 
ence, with excellent notes and prefaces, and has prepared a 
valuable bibliography. (R. G.) 

SWIMMING anp DIVING. In the case of man 
the power of swimming is acquired, not natural. As 
compared with the lower animals, to most of which it 
comes perfectly easily, he is at a disadvantage in its 
acquisition, owing not to his greater relative weight 
so much as to the position of his centre of gravity, 
along with the fact that in the case of quadrupeds the 
motions which serve to support and propel them in 
the water are very similar to those of locomotion on 
land. No race of mankind, however, can be men- 
tioned to which the art is unknown, and in many bar- 
barous countries it is more widely diffused and carried 
to greater perfection than amongst the civilized na- 
tions of the world. 

For learning to swim, a quiet sandy beach is the 
best place, as sea water is more buoyant than fresh. 
All artificial aids, such as corks, air belts, cork jackets, 
inflated bladders, and the like, may be a eadeds they 
raise some parts of the body too high above and so 
sink others too far below the natural plane of flotation, 
whereas the first fundamental rule is that the mouth 
only should be above water, and the legs close to the 
surface. Belts, etc., are also apt to become misplaced 
and so cause trouble and annoyance as well as danger. 
It is best for beginners to take some instruction from 
a practical teacher, though many have become adepts 
by merely watching a performers. Confidence in 
the floating power of the body is'the first thing to be 
acquired, The easiest way of floating is to lie on the 
back (which should be slightly hollowed), the arms 
being stretched out beyond the head but not lifted 
out of the water; this attitude not only facilitates 
respiration but counterbalances the weight of the 
lower limbs. The knees may be bent outward, the 
toes also pointing sideways, the hips rigid, so assist- 
ing to keep the legs up as close as possible to the top 


'will suffice) from the bottom. 
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convinced that properly balanced and with lungs kept 
charged, the body will assert its buoyaney. : 
To further enable him to realize that water is 


|capable of supporting the human body, the learner 


may adopt the following plan. Walk down the steps 
of a bath, or along a shelving beach on a calm day, into 
about 3 feet of water : turn and face the shallow place, 


and, having taken a breath, stoop down and try to 


pick an egg or some similar object (a handful of sand 
Repeat this several 


‘times leisurely, going farther out at each venture, till 


| body afloat. 


the water reaches up to but not higher than the 
middle of the chest. It will soon be found that the 
object is not so easy of recovery, and the beginner 
learns that but little exertion is required to keep the . 
When this experience has been gained 
the novice should commence with the Breast Stroke, 
which is nowadays sometimes unjustly set aside as 
the ‘‘old stroke.”’ It is neat, natural, and graceful 
enough, though necessarily the slowest, from the 
reat resistance of the chest to the water and the 
act that part of the arm stroke is negatived by its 
own movement. Like walking in pedestrianism, how- 
ever, it forms the groundwork of every other branch 
of the art, and cannot safely be overlooked. The 
stroke is commenced by placing the hands with the 
backs upward, and the wrists bent so that the fingers 
will point to the front, the insides of the wrist-joints 
between arm and thumbs touching the breast not 
lower than 4 inches under water. Begin the stroke 
by pushing the arms gently forward to their full ex- 
tent, keeping the palms flat and the fingers closed. 
Now turn the palms of both hands outward, and 
make a strong stroke to the right and left by each arm 
through an angle of 90°; in this part of the stroke 
the two arms describe a semicircle, of which the 
head may be termed the centre. It must be most 
distinctly borne in mind that all depression of the 
hands will tend to raise the body perpendicularly, 
whereas the only true position in swimming is the 
horizontal, which propels it forward. To complete 
the arm movement, bend the elbows backward and 
inward, until they come close to (but not necessarily 
touching) the sides of the body. Carry the hands in 
a states line edgeways to the position from which 
they started in front of the chest. Simultaneously 
with the stretching of the hands from the front of the 
body the feet are struck out to the utmost width in a 
way cleft for them by the toes. As the arms are 
being brought round in the semicircular motion the 
lower limbs are stiffened and brought firmly together 
by grasping the water, so to speak, with the whole of 
the leg, more especially between the knees, ankles, 
and soles and toes of the feet. Whilst thus impart- 
ing forward motion to the swimmer, they finish in a 
straight line behind the body. Then, when the arms 
are bent, and the hands are being brought to the 
front of the body, the knees are turned outward, 
heels kept together, toes also turned out, and the feet 
are carried up to the body and in this position are 
once more ready for repeating the movements as de- 
scribed. Beginners must be careful not to make the 
arm movements quicker than those of the legs, and it 
must be distinctly remembered that the latter are the 
great propellers. Unison of the movements as men- 
tioned, and regularity in each part of the stroke, are 
indispensable to perfection. All hurry and excite- 
ment must be carefully avoided, and every complete 
stroke and kick gone about with mechanical precision 
and neatness. The only part requiring strong mus- 
cular exertion being the closing of the legs after they 
have been spread wide apart,—the one strong pro- 
pelling element,—every effort is to be made to en- 
sure correctness and power in its performance. The 
arm movements should be easy and graceful, all jerki- 
ness or suddenness of motion being carefully avoided. 

Breathing should be unrestrained and natural, with- 


of the water. By easy breathing one will soon be | out gasping, sputtering, or short or sudden heavings. 
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A safe rule is to have a full breath at every stroke, | 


its division being regulated as follows : Blow slowly 
outward when the first part of the arm movement is 
being performed, ¢.e., stretched out in front : inspire 
as the hands are going outward and round. Then, as 
the lungs are fully ahseee no effort is necessary to 
suspend respiration while the hands are carried in to 
the front of the body again. This regularity of breath- 
ing is essential to pleasure, comfort, and gracefulness 
of action. The nostrils and air-passages should always 
be thoroughly cleared, the mouth cleansed, and the 
throat gargled before entering the water. 

Swimming on the Back is a pleasant and useful 
branch of the art; the chief requisite for its acquire- 
ment is confidence. The tyro should begin practice 
in water reaching up to about the upper part of the 
chest, turn his back shoreward, take a long breath, 
and lie gently backward in the water, keeping the 
hands on the waist with the elbows extended outward, 
the chest being expanded, and the breath held. 


they should then be spread outward as far apart as pos- 
sible, in the same position as when they are openec up 
in breast swimming. The body and legs are thus lying 
extended at full length like the letter Y, the legs form- 
ing the branches or fork. Now comes the propelling 
part of the movement. As in the front stroke, the 
muscles are set, and the legs are by one strong motion 
brought firmly and closely together. While this is being 
done the toes, by a slight movement of the ankle, are 
turned upward, and so, as the movement. is finished, 
the great toes, inner ankles, and inside of the whole 
leg meet. This motion, strongly but not jerkily ex- 
ecuted, sends the body forward, and when the impetus 
obtained is nearly—not quite—expended, the legs 
are bent, so that the feet are drawn close up to the 
trunk, with the knees outward and heels together. 
The stroke is renewed by spreading apart, closing 
again, and so on. The breath is tad when spread- 
ing and closing the legs, and inhaled as the feet are 
drawn up to the body. If greater speed is wanted, 
the hands can be used as sculls by carrying them out- 
ward from the body, but at the same time level with it, 
palms facing downward. When the arms are suffi- 
ciently extended to be in a line across from hand to 
hand, the wrists are turned to allow of the palms of 
the hands facing toward the feet, thumbs upward. 
Elbows, wrists, and hands are now firmly braced, and 
a strong pull towards the legs is made. This is the 
progressive motion, and should be performed just as 
the legs are being closed. 

Another style is to bend the elbows downward, so as 
to allow of the hands being carried upward along the 
sides of the body, thumbs inward, and palms facing 
the bottom of the water. When the hands have been 
carried up to the armpits they are spread apart to the 
full extent of the arms, and the propelling part is per- 
formed as in the other Thad by pulling strongly 
toward the legs. 

A still more powerful stroke, and one used at com- 
petitions, is accomplished by carrying the hands up to 
the armpits, as described in last method; then, turn- 
ing the wrist so as to allow of the palms of the hands 
facing upward, point the fingers in the direction of 
progress, stretch both arms as far as possible in a line 
with the body and beyond the . and turn the 
wrists half round, until the hands are back to back, 
thumbs upward. The propelling action is now per- 
formed by sweeping both hands outward and round 
until they touch the legs and the arms are once more 
straight along the sides of the body. There isa double 
kick in this style, and the action is as follows : When 


the hands are being carried up to the shoulder one- 


kick is delivered ; then as the arms are being carried 
beyond the head the nether limbs are drawn up in 
position for another kick, which is delivered as the 
arms are sweeping down on the stroke. This is no 
mere ornamental stroke, but combines in its practice 
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grace with power, and enables the swimmer to move 
through the water at great speed. 

Another racing back stroke is performed by lifting 
hands and arms out of the water at the finish of the 
pull downward, carrying them in the air, stretching 
them at full length forward beyond the head, and then 
dipping them into the water, executing the positive 
part of the stroke as in the last-described method. In 
this stroke there is only a single kick to each pull of 
the arms, the legs being drawn up as the arms are 
swung up in the air and closed as the arms are pulled 
through the water. While this movement is much 
practiced by some experts, it is neither so graceful nor 
so speedy as the other, and there is much splashing, 
while steering is, in the case of a close race, likely to 
become rather erratic. Both are at the present time 
the fastest known methods of swimming on the back, 
and, with moderately good turning and pushing in a 


/ ipamesy bath, 100 yards should be covered in about 
. As | s, 
one lies well back the feet will be lifted off the ground; | 


74 seconds, probably less. 

Of treading as a branch of swimming something 
should be known by every one. It is the only depart- 
ment of the art that is at all natural; and, if treading 
were resorted to in cases of accidental immersion, 
three-fourths of the resulting deaths would be pre- 
vented. The essential condition, of course, is that the 
hands be kept under water. When one falls into 
water the legs sink and the body assumes a perpen- 
dicular position, the water splashes over the face, and, 
once the eyes become filled or the mouth covered, the 
inclination of any one unable to swim is to throw the 
hands up and make an effort asif to creep along on the 
surface. These efforts only increase the danger of the 
position. _On becoming submerged one should keep 
perfectly inactive for a brief time ; the head will soon 
rise above the surface, and at this moment one ought 
to beat downward with both hands alternately, never 
allowing them to splash or disturb the surface, the 
head being leaned back so as to keep only the face and 
nostrils clear. The back of the head and ears may be 
covered, but this does not matter’ The motions of the 
hands, exactly similar to those of a dog’s forepaws 
when swimming and walking, are to be continued, the 
feet at the same time striking down—not hurriedly, 
nor with sudden jerky movement, but easily and grace- 
fully, the ankles moving as if working treadles, so 
that the soles of the feet act as sustaining and, it may 
be, propelling surfaces. The movements of hands and 
feet may be altered by beating downward with both 
hands at once, or both feet at once, but in cases of ac- 
cident the former action is to be recommended. Swim- 
mers, when treading at competitions or for display, 
either fold their arms across their chest or hold hands 
and arms above the surface. In artistic swimming 
trials, as much as possible of the body should be shown 
above the surface, and bobbing up and down ought to 
be avoided. Treading is of much importance even to 
a good swimmer, as it allows him to divest himself of 
upper clothing, and enables him to lay hold of any- 
thing, such as a rope or line that does not quite reach 
the surface ; it is os the most comfortable position in 
which one can partake of refreshment in case of along 
swim, and is useful for purposes of conversation. 

The Side Stroke may be said to hold in swimming a 
position somewhat similar to that of running in pedes- 
trianism ; as it becomes better known, the advantages 
of this style of aquatic progression are becoming more 
and more appreciated. The practice of it, however, 
ought not to be begun until complete proficiency has 
been attained in the primary stroke. Its main recom- 
mendations are apparent almost at a glance. A good 
average side movement will carry the swimmer a stroke 
in two seconds, each stroke covering a distance of fully 
six feet. The method is said by some to have been in- 
troduced by George Pewters about the year 1850. The 
body is turned on either side, but preferably with the 
right side downward, as thereby the legs act more 
freely and naturally and the heart has no weight on it 
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to impede its action. The head is more immersed and 
thereby reduced in weight, being supported by the 
water and not by any muscular exertion of the neck or 
shoulder, and the lower extremities are less immersed 
than in the breast stroke. If oneis lying on the right 
side, the right arm is thrown boldly out in front, with 
the palm of the hand downward and on a level with 
the lower side of the head. When pushed out to the 
utmost it is kept rigid, brought downward through the 
water in one strong movement, without any bending 
of either wrist or elbow, and this, the positive action, 
is finished when the hand has reached the legs, and 
comes between these limbs at full stretch. It is then 
carried up along the body to the chin, and the stroke 
renewed. The left hand is formed into a scoop, turned 
outward by the wrist at right angles to the fore-arm. 
The left arm, with the elbow bent, is then directed 
outward, and makes a straight pulling (not circular 
nor swinging) stroke to the left hip. When one arm 
is performing the negative the other is at the positive 
part of the stroke. The action of the legs should be long 
and vigorous, and they should never cross each other, 
but should work in unison with the arms and shoul- 
ders. The left knee is brought up in front of the body, 
with the foot in front of and at right angles to the 
body. ‘Put the foot in a line with the front of the leg, 
and bring it round to meet the other in a line with the 
body. Meanwhile stretch the right or lower leg as 
far away as possible from the body toward the back 
and then hie down to meet the other by a powerful 
ieee stroke. The legs are then returned upward to the 
ody, the heels touching, the knees apart, the toes of 
the left foot forward and of the right foot downward. 
To learn this graceful and useful side stroke some per- 
sons need long and steady practice ; others acquire it 
comparatively quickly. ‘The swimmer steers with his 
left or right hand and arm as the direction demands. 
The head and neck must be held in one position, not 
raised nor turned at any part of the stroke. Bearings 
should be taken from what can be seen in the line of 
vision away from and in front of the body, and only 
very seldom, indeed, should the head be turned to look 
in advance. Breath is inhaled as the under hand is 
pulling downward, and exhalation should take place 
while the mouth is immersed, which is when the up- 
en a hand is performing the stroke along the 
ody. 

The coincident movement of arms and legs may be 
thus described: As the legs are bent up to the body 
the upper or left hand has been stretched in front and 
the right or lower arm has just finished the pull. As 
the top arm pulls downward the legs are opened wide 
and almost in the same motion swung round and closed. 

, lt will be apparent that the legs are returned upward 
with knees bent as the downward pull is being per- 
formed with the lower arm. No effort is to be made 
to sink the head, neither is it to be held up in any way. 
The turn of the body by the power of the strokes will 
be quite enough to allow of the lips being sufficiently 
clear of the water for the purpose of inspiration. 
There should be no sudden pull at any part whatever 
of this complete stroke. 

The Overhand Stroke, when properly practiced and 
acquired, is the most useful and easy of all styles of 
swimming. Beginners, however, should beware of 
acquiring it before they are thorough adepts with the 
side stroke, otherwise they lose all power of speed and 
good appearance. Harry Gurr is sometimes said to 
have been the inventor of this stroke in 1863, but 
Harry Gardener, in August of the year previous, when 
he won the 500 yards championship in Manchester, 
used the overhand or overarm stroke. The only 
movements of the side stroke which differ from those 
of the overhand are those of the left or upper arm and 
hand. By earrying this arm in the air a lengthened 
reach is obtained above the surface. As in the side 
stroke, the head lies as far as possible into the water, 
the body, legs, and feet in a straight line level with 
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and close to the surface. The left arm is carried for- 
ward and stretched as far as possible out of the water 
in a line with the face and in advance of the head. 
The arm and hand re-enter the water, and are pulled 
through it with the strongest propelling stroke. The 
limb out of water should be carried through the air 
quietly, gracefiilly, and evenly till dipped for the 
stroke, not swung uselessly round from the shoulder 
in a half circle. The left arm and hand being in the 
air, the head lies deeper in the water than in the side 
stroke, and it is reduced in weight. The legs work 
simultaneously with the left arm; that is, they are 
drawn up as this arm reaches in front, and are at their 
nearest wide stretch by the time it is in position for 
the pull ; they are then pulled strongly together as the 
upper arm is performing its strong movement. At no 
time when the upper arm is being carried forward 
above the water should the hand be higher than a very 
few (say about three) inches above the surface. The 
elbow alone is elevated, and is the highest part of the 
arm. In fact, the hand is so close to the surface that, 
on being lifted upward after the delivery of the stroke, 
the wrist has to be bent; otherwise the fingers would 
actually touch the water. Once, however, the hand 
comes opposite the eyes it is straightened in a line 
with the fore-arm and in this position carried to the 
dipping point. Breathing is regulated in precisely the 
same way as when swimming by means of the side 
stroke. 


Touching and Turning.—The methods of “ touch and turn” 
were brought into vogue by the now numerous swimming 
races in baths. Whether the baths be long or short, from 
10 to 15 feet in the push-off is gained at each end of every 
length by all competitors. Assuming that the swimmer is 
using the side or overhand stroke and going on the right 
side, the method to be adopted is as follows: When within 
3 feet of the end wall of the bath the left or upper hand 
quits its propelling moyement, and reaches in front of 
the head till it touches the wall just above water-mark. 
The palm of the hand is then placed horizontally on the 
wall, the fingers to the right, which is the direction to 
which one is turning; the little finger is uppermost and 
thumb undermost. The knees are bent, and the body, now 
close to the wall, is turned to the right on its own axis by 
the left hand, after which the feet press against the wall 
under the hand. As in diving and plunging, the body, arms, 
and hands are in a straight line, and the head between the 
biceps, all under water. The thighs are doubled up under 
the loins, the calves of the legs touching the back of the 
thighs, and the soles of the feet pressing hard against the 
wall. A strong push-off is made by the feet and legs, and 
the swimmer resumes his ordinary stroke and course for a 
new length. 

Ocean Swimming.—Persons haying from any cause to swim 
in the heavy rolling breakers of mid-ocean should use the 
side stroke when available. No attempt should be made to 
breast or mount the waves. By taking their direction a 
side-stroke swimmer is carried an unexpectedly long dis- 
tance. The large dangerous rollers come almost in regular 
succession after an interval of small waves. The swimmer 
soon notices them, fills his lungs, swims into them, ducking 
the head, and quickly emerges when the wave has passed. 
Then a fresh supply of breath is inhaled. 

Plunging. —In this the performer enters the water in some- 
what the same manner as when diving (see below), but ata 
flat angle, and from the moment of doing so makes no active 
muscular movement whatever of any part of the body un- 
der water. Plunging came into vogue as the most graceful 
and practical method of starting in swimming races. From 
3 to 5 feet above the water-level makes the best springing 
point, whether from bank, board, or rock. The knees 
should be kept together and slightly bent, with the weight 
on the balls of the feet and the lungs fully charged. The 
spring forward at the signal to start is given with all mus- 
cular power available. A swing of the arms from behind is 
taken, and, as the feet quit their support, the arms are 
swung forward so as to rise up toand straight beyond the 
head. The body is shot into mid-air as far as possible, and, 
before touching the water, the head falls between the arms 
till the chin just touches the chest and the ear the 
inside of the biceps. The body now glides and 
almost noiselessly into the water, with the chest slightly 
hollowed, the shoulders contracted, and the arms rigidly 
braced out straight. The hands are now laid flat the 
thumbs locked, while the hips and ankles are kept in one 
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rigid straight line, with the soles of the feet turned upward | 


and level with the surface, the toes pointing straight 


behind, The forward motion from the spring continues as | 


long as the body will float and the air in the lungs can be 
held, when the feet, followed by the arms, begin to sink, 
and the plunger ends his performance by merely raising his 
head. Adepts in this branch have saved themselves from 
a sinking vessel by a long plunge from the ship’s side, and 
so by one effort have got clear out of the vortex that is 
caused by her settling down and sinking. 

Diving. — The rule in diving, as distinguished from 
plunging, is most explicit. In diving alone are the limbs 
allowed to make muscular movements under water. When 
properly performed it is a most graceful feat to the eye, and 
a good swimmer is, as a rule, known by the way in which 
he enters the water. The height of the end of the board 
from the surface of the water may be from 3 to 20 feet. If 
the water is taken properly a clean dive or header is made, 
but some swimmers are careless and will flop into the water 


with the body contracted likea ball, instead of straightened | 


out like an arrow. The descent of good divers into the 
water varies from 3 to 4 feet, of clumsy performers from 7 
to 8 feet. The dive may be astanding or running one. The 
feet and legs are kept together, with the chest inflated, the 
arms slightly swung to and fro twice or so, and the body 
and legs bent towards the water. The lungs are charged, 
and the dive is made immediately before the arms and 
hands are raised forward into the air above the bent head. 
The feet are used with all the power possible in springing 
off. When in mid-air the diver straightens himself out 
from finger tips to toes. The shoot downwards is made by 
declining the arms so as to inclose the head, the chest is 
momentarily contracted, and the water is gracefully and 
noiselessly entered fingers first. The instant the body is 
covered, throw up the head and arms so as to reach the sur- 


face. The eyes instinctively close as they enter the water; 


if it were otherwise, the force with which the surface is 
struck might cause injury, especially in the case of high 
diving. As soon as the water is entered the eyes should be 
opened, as swimming under water with them closed may 
be attended with danger. The best method for novices is 
to begin from a board 3 feet high; and, as confidence and a 
good style are acquired, the height may be raised 1 or 14 
feet at atime. Running headers are accomplished by run- 
ning 10 or 12 paces before springing off, and the diver en- 
deavors to clear as long a distance as possible before enter- 
ing the water. Musclesand weight have nothing whatever 


to do with perfection in diving. Slim youths and heavy | 


middle-aged men and women have alike excelled in this 
branch of aquatics. The important requisites are courage 
and strength of nerve, combined with experimental knowl- 
edge of the behavior of the body while in air and water. 
Do not enter the water feet first. This is only done by those 
who have not the courage to dive in the proper manner, 
and it sometimes causes harm to the respiratory organs, 
while one may lose balance and so come on to the water 
quite flat and be seriously injured in the stomach, ribs, or 
spine. 

Object Diving —Some divers move over the bottom in 
straight lines, and others search on no plan atall. The 
best way is to strike to the right or left on the circumfer- 
ence of the cirele surrounding the objects and work spirally 
inwards to the centre of the circle. If the face be kept 
close to the bettom and the eyes brought well into use suc- 
cess will reward one’s efforts, and no object ought to be 
missed. For object diving the drawers should have a pocket 
easily accessible to one hand, in order to receive the objects 
raised. These are collected by swimming on the breast as 
quickly as possible. All movements under water ought to 
be gone about with the utmost alacrity, but at the same 
time without undue haste or flurry, otherwise the heart’s 
action will be increased, the breath will suffer, and the stay 
under water will be shortened. 

Plate Swimming.—This is a most interesting and enjoyable 
branch of the art. From a very early period we find refer- 
ences to mechanical appliances as aids to progression and 
support in the water, these helps generally taking the form 
of large flat surfaces made of wood, tin, leather, waterproof 
fabrics, or other similar materials. Sometimes they were 
flat, in other instances slightly concave. Some were made 
banded like the covers of a book, or hinged, others opened 
and closed with umbrella-like action, while quite a large 
number were made web-like, to resemble a duck’s foot; 
nearly all were more or less collapsible. From what can be 
meee of the style of these articles it isevident that the 

nventors cannot have been familiar with the principles of 
swimming, or aquatic propulsive action, and so, while a 
number of the contrivances were undoubtedly the outcome 
of much thought and ingenuity, they could not be regarded 
as in any way improving on the ordinary or primitive 
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swimming movements; and, while greater surface than is 
offered by hands and feet was always given, with the evi- 
dent intention of reducing “slip,” much resistance took 
place at the neutral or negative part of the stroke. The 
one good effect in most of these inventions was thus more 
than nullified by this “drag,” which, besides being objec- 
tionable in itself, had the additional disadvantage of bring- 
ing into requisition muscles of legs and arms the develop- 
ment of which was antagonistic to perfection of swimming. 
In 1876 Mr. R. H. Wallace-Dunlop, C.B., announced that he 
had invented swimming plates which afforded increased 
speed without causing undue straining of the muscles; 
and these claims have been justified by subsequent expe- 
rience. The arrangements for a lateral movement of the 
heels in the footboards or plates, with freedom of the ankles, 
showed at once that Mr. Dunlop had fully studied the 
details of the art of swimming, with the effect of greatly 
reducing “slip” in the positive and altogether doing away 
with “ drag” in the negative parts of the leg stroke. Slow 
swimmers, by the use of the new appliances, move quickly 
and easily through the water, whilst moderately fast swim- 
mers haye their speed increased to an almost wonderful 
extent. To swim 100 yards in 70 seconds without artificial 
aid is regarded as a good performance ; there are not half a 
dozen living swimmers who can reduce this time by so 
much as five seconds. Yet about ten years ago a London 
swimmer, not by any means the fastest, with the assistance 
of the plates covered the distance of 100 yards in 60 seconds. 
It will thus be apparent that the invention marks an im- 
portant advance in the art of swimming. These plates are 
made of wood—mahogany or American bass,—and are in 
shape somewhat like an artist’s palette, with this difference, 
that the bay or indentation of the edge runs in to where 
the thumb-hole would be. The straps are made of leather, 
and all buckles and metal should be of bronzed or lacquered 
brass; the woodwork ought to be kept well polished or 
varnished. The hand plates are at the thickest part # of 
an inch thick, but those for the feet must be much stronger, 
as the whole weight of the body is upon them while one is 
standing at or walking to the water's edge. In learning to 
use them, let the swimmer begin by lying flat on the water, 
straightening the arms out about 24 inches apart. Spread 
the feet and legs well outward ; then so place the feet that 
the plates shall be vertical, and thus offer the soles as resist- 
ing surfaces to the water; close the legs in such a way that 
the flat parts will meet when the legs come together. The 
return of the feet to the body is the same as in natural or © 
unaided swimming, 7.e., by bringing them heels first so 
that the plates are carried up edgeways. Next, turn the 
anklesso as to allow of the soles facing outward, this being 
in plate swimming the point from which the positive or 
propelling part of the stroke actually starts. Now press 
outward and round until the plates meet as before, and 
repeat. Practice slowly and steadily until sure that in the 
recovery there is no drag, and that when spreading apart 
and closing the resisting surfaces are squared so as to reduce 
slip to its minimum. The hands are moved as in ordinary 
swimming, with this difference, that they are all the time 
lying flat; on their return to the body after the propelling 
movement no motion of wrist is to be made, great care being 
taken to keep the hand plates perfectly parallel with the 
surface of the water, as the slightest deviation from this 
rule, at any one part of the arm stroke, will sink or raise 
the head and chest, and so alter the natural and correct 
plane of the whole body. As the plates are lighter than 
the water the feet will tend to come close to the surface, if 
not indeed sometimes above it, causing splashing unless 
eare be taken to avoid this. Floating in any position is 
easy and comfortable with plates on, and diving, sculling, 
and back swimming are all facilitated. The length of 
stroke in plate-swimming is nearly double that of ordinary 
water movements. The recommendations of the invention, 
especially in sea and long-distance swims, may be summed 
up in four words—safety, power, endurance, speed. 

Long Immersions.—It is on record that on October 6, 1835, 
Samuel Brock, a Yarmouth fisherman, after being capsized, 
remained in the water for 74 hours before he was picked 
up. Asa long-distance swimmer in ocean and tidal waters 
no one has ever approached Matthew Webb (1848-83), of 
the British mercantile marine service. His first great feat 
was plunging (April 23, 1873) off the Cunard S.S. “ Russia ” 
into a heavy sea in the unsuccessful endeavor to save a 
young sailor who had fallen overboard, when he passed 37 
minutes in the sea before the lifeboat relieved him. He 
received the silver medal from the Royal Humane Society 
of London, the Stanhope gold medal, and a £100 [$486] 
purse subscribed by the passengers of the “ Russia.” In 
June, 1874, he swam from Dover to the northeast Varne buoy 
(94 sea miles). On July 3, 1875, he went from Blackwall 
Pier to Gravesend Town Pier on an ebb tide (18) miles) in 


810 


4h. 52 m. 445s., and on July 19, 1875, from Dover to Rams- 

gate (15 sea miles) in 8h. An unsuccessful attempt to 

swim from Dover to Calais (174 sea miles) in the narrowest 

part of Dover Straits took place on August 12,1875. He 

afterwards successfully accomplished the feat on August 

24-25, 1875, after 21 h. 44m. 55s. immersion, the distance 

swum having been as nearly as possible 39} statute miles. | 
A foolhardy attempt to swim the whirlpool rapids of Niagara 

cost_ Webb his life on July 24, 1883. On September 15, 1875, 

I. Cavil swam on the ebb of a strong spring tide from 

Putney to Blackwall (13 miles 3 furlongs) in 3 hr. 50 m, 

Miss Agnes Beckwith, of London, on the 17th July, 1878, | 
swam 20 miles in the Thames, without any assistance what- 

ever, in 6 hours 25 minutes. Horace Davenport, of London, 

for years amateur champion of Great Britain, on 2d Sep- 

tember, 1884, swam from Southsea, Portsmouth, to Ryde, 

isle of Wight, and back again in 5 h. 25 m. 

Remarkable and Best Swimming Records.—The great ma- 
jority of these have been achieved in England, but accu- 
rate statistics cannot be said to be plentiful. The following 
are some of the authentically recorded results : 


Best Records in Open and Still Water.—100 yards, 1 m, 534 s. ; 220 
yards, 2 m. 5444 s.; 300 yards, 4 m. 57s. ; 500 yards, 7 m. 58 s. ; half- 
mile, 14m. 174% s.; 1000 yards, 15 m. 5144 s.; 1 mile, 28 m. 1934s. ; 
3 miles, 1 h. 43 m. 30s, A 

Bath Swimming.—Of the innumerable inelosed swimming baths 
in Great Britain not many are exactly similar in measurement 
as regards length and breadth. The shorter the bath the faster 
becomes the time test of speed by the aid of each turn. The | 
Lambeth bath, where the greatest number of championship and | 
other celebrated bath racesin the kingdom have been decided, | 
is 40 yards long. The following are the best Lambeth records: 
40 yards, 23% s.; 80 yards, 523 s., 100 yards, 1 m. 7% s.; 120 yards, | 
1m. 28} s. ; 160 yards, 2m. 2s.; 200 yards, 2 m. 4114 s.: 220 yards, | 
2m. 59'4 s.; 400 yards, 5 m. 4444 s.; 14 mile,6 m. 21 4 s.; 500 yards, 
7m. 194% s.; 600 yards, 8m. 4644s. ; 800 yards, 11 m. 464% s.; 4% 
mile (21 turns), 13m. 4% s.; 1000 yards, 14 m. 56% s.; 1200 yards, | 
18m. 54s. ; 34 mile, 20 m. % s. ; 1400 yards, 21 m, 1734 s.; I mile | 
(43 turns), 27 m.3%s. The records of other baths include: 500 | 

ards, 6 m, 55s, (Oldham Baths); 100 yards, 1 m. 4} s. (Blackburn 
ths); 1 mile, 26 m. 21s. (Westminster Aquarium) (80 turns). 

Longest Time under Water, in Glass Tank,—4 m. 29% s. 

Longest Dives.—109 yards 2 feet 6 inches, and 113 yards 1 foot. 

Longest Plunges.—F rom a springboard 5 feet above the level sur- 
face of the water, 73 feet linch; from a fixed board, 3 feet 6 inches 
above the water level, 76 feet 3 inches. 

For baths and bathing, see Barus, vol. iii. p. 375. For drown- 
ing and rescuing life, see DROWNING, vol. vii. p. 409. There are 
two societies with headquarters in London which consist of dele- 
gates from nearly all the swimming clubs in the metropolis, 
These have framed rules and regulations for the conduct of clubs 
races, and other performances included under “ swimming.’ 
The Professional Swimming Association was successfully floated 
by Mr. Robert Watson on July 6, 1881. The Amateur Swimmin 
Association was reinaugurated in 1886 by the amalgamation o 
the Swimming Association of Great Britain and the Amateur 
Swimming Union. There are annual competitions for the ama- 
teur championships at 500 yards, 4 mile, 1 mile in still water, and 
5% miles in the Thames. There are also the Associated Swim- 
ming Clubs of Glasgow and the Associated Clubs of Dundee, each 
similar in its objects and composition to the Amateur Swimming 
Association. 

The literature of the subject of swimming is considerable, and 
the following works may be mentioned: Thevenot, The Art of 
Swimming, transl. from the French, London, 1789; Swimming, two 
letters by Benjamin Franklin, Bungay, 1791; Walker's Manly 
Sports, art. “Swimming,” London, 1836; G. H. Cliss, @ymnastics 
and Swimming, London, 1840; W. H. Leveral, Swimming and Swim- | 
mers, London, 1861; 8S. W. oy vag y= “Swimming,” in The Ameri-_ 
can and Continental Monthly, May, 1870; “ Piscator,” How to Swim, 
London, 1872; Charles Steedman, Manual of Swimming, London 
1873; Leahy, Swimming in the Eton Style, Nottingham, 1875 ; J. Bell 
Pettigrew, Animal Locomotion, London, 1874; W Svilscn, Swimming, 
Diving, and How to Save Life, Glasgow, 1876; Torkington, Swimming 
Drili, London, 1876; R. H. W. Dunlop, Plate Swimming, London, 
1877; Menstery, New Manual of Swimming, New York, 1878; W. 
Wilson, The Swimming Instructor, 1883 ; J. H. Walsh, art. “ Swim- 
ming,” British Rural Sports, London, 1886. (4. F. W.—W. WI.) 


SWINDON. The towns of Old and New Swindon, 
in Wiltshire, England, are situated on several railway | 
lines, about 77 miles west of London and 30 east- 
northeast of Bath. The old town is built on an emi- 
nence commanding fine views of the surrounding 
country. It received a charter for a fair from Charles 
L., and has weekly markets for corn and cattle. The 
church was erected in 1851, from the designs of Sir 
Gilbert Scott. There is a town-hall and a corn ex- 
change. Swindon New Town, to the north from Old 
Swindon, has grown up since the construction of the 
Great Western Railway, which has its principal works 
there. There is a market-house for meat, fish, and 
vegetables. Connected with the Great Western Rail- 


way mechanics’ institution there is a library of about th 
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22,374. Old Swindon (area 1214 acres) had a popula- 
tion in 1871 of 4092 and in 1881 of 4696, and New 
Swindon (urea 1310 acres) a population in 1881 of 
17,678. 

SWINE. The oldest known even-toed or Artio- 
dactyle Ungulates (see MAMMALIA, vol. xv. p. 435) 
were neither Oxen, Antelopes, Deer, Camels, nor 
Pigs, but presented a generalized type, which by modi- 
fication in various directions has given rise to all these 
very diverse forms. They were mostly of small size, 
and had invariably the full number of teeth of the 
typical mammalian heterodont dentition, viz., 44, of 
which the incisors were $ on each side, the canines }, 
the premolars #, and the true molars $ The molars 
were short and square, crowned with blunt, rounded 
cusps, and the canines were not remarkably developed. 
All the feet terminated in four toes, the two middle 
ones (the third and fourth of the complete typical 
mammalian extremity) of nearly equal size, the outer 
ones (second and fifth) smaller, and also equal. The 
five-toed ancestor of these forms has not yet been dis- 
covered. They had no special weapons, as horns or 
antlers, on their foreheads. Such was the condition 
of all the hitherto discovered animals of this division 
at the commencement of the Tertiary period. Very 
early a change took place in the characters of the 
molar teeth in certain members of the group: the 
rounded tubercles became sharp ridges curved in a 
crescentic form, and better adapted for a purely herbiv- 
orous diet, especially for cutting and bruising the com- 
paratively dry and hard blades of grass which grow 
in open plains. The animals thus separated from the 
rest—the Selenodont (crescent-toothed) Artiodactyles 
—have undergone various further modifications of 
teeth, feet, and other parts, and constitute the diverse 
forms of ruminating animals mentioned above. Those 
whose molar teeth retained more of the primitive tuber- 
culated (bunodont) form, were the ancestors of the 
present family of Swine, some of which, looking upon 
their organization as a whole, have undergone less 
change since the Eocene period than almost any other 
mammals, 

Remains of very generalized swine-like animals have 
been abundantly found in Eocene and early Miocene 
formations both in America and Europe. In the former 
continent they never (as far as present evidence indi- 
cates) underwent any great diversity of modification, but 
gradually dwindled away and almost died out, being 
only represented in the actual fauna by the two closely- 
allied species of peccary, among the smallest and most 
insignificant members of the group, which have existed 
almost unchanged since the Miocene age at least, if the 
evidence of teeth alone can be trusted. In the Old 
World, on the other hand, the swine have played a 
more important yee in recent times, having become 
widely distributed, and throwing off some curiously 
specialized forms. At the present time, though not 
very numerous.in species, they range through the 
greater part_of the Old World except within or near 
the Arctic Circle, although, in common with all the 
other members of the great Ungulate order, they were 
completely absent from the whole of the Australian 
region until introduced by man in very recent times. 

The existing swine-like animals may be divided 
naturally into three families: I. Hippopotamide ; 
IL. Suidee, or true Pigs ; III. Décotylide, or Pecearies. 


I. Famity HippoporamMipé&. 


Muzzle very broad and rounded. Feet short and 
broad, with four subequal toes, with short rounded 
hoofs, all reaching the ground in walking. th "s 
not rooted but continuously growing; those of the 
upper jaw curved and directed downwards ;— of 

lower straight and procumbent. Canines — 


the 


14,000 volumes. The combined areas of Old and New 
Swindon, which form separate urban sanitary districts, 
amount to 2524 acres, with a population in 1881] of 
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This appears to be an exclusively Old-World form, 
—no animals belonging to it, either recent or fossil, 
having been found in America. 
divided into three genera, according to the number of 
the incisor teeth. (1) Hexaprotodon, incisors %, a 
type which comes nearest to the generalized or ances- 


tral form of the group, is now extinct, being only | 


known from the early Pliocene formations of the Sub- 
Himalayan range. (2) Hippopotamus proper, incisors 
%, contains the one well-known species H. amphibius, 
now confined to the rivers and lakes of Africa, but 
formerly (in the Pliocene period) abundantly dis- 
tributed, under various minor modifications, in Europe, 
as far north as England. Remains of an allied form 
have been found in the island of Madagascar, where 
it is now extinct. (3) Cheeropsis, incisors reduced to 
?, contains one very small and still little known species, 
from rivers of Liberia, West Africa, C. liberiensis, 
See Hiproporamus. 


Il. Famiry Surmwaz. 


An elongated mobile snout, with an expanded, 
truncated, nearly naked, flat, oval terminal surface 
tn which the nostrils are placed. Feet narrow ; four 
completely developed toes on each. Hoof’ of the two 
middle toes with their contiguous surfaces flattened. 
The outer (second and fifth) digits not reaching to 
the ground in the ordinary walling position. Teeth 
variable in number, owing to the suppression in some 
forms of an upper incisor and one or more premolars. 
Incisors rooted. Upper canines curving more or less 
outwards or upwards. Stomach simple, except for a 
more or less developed pouch near the cardiac orifice. 
A cecum. Colon spirally coiled. Confined to the 
Old World. 

Sus.—Dentition: 7%, ¢}, p$, m$; total 44. Upper 
incisors diminishing rapidly in size from the first to 
the third. Lower incisors long, narrow, closely ap- 
proximated, and almost horizontal in position, their 
apices inclining towards the middle line; the second 
slightly larger than the first, the third much smaller. 


> 


Fic. 1.—Dentition of Boar (Sus scrofa). 


Canines strongly developed and with persistent roots 
_and_ partial enamel covering, those of the upper jaw 
not having the usual downward direction, but curving 
strongly outwards, upwards, and finally inwards, while 
those of the lower iv are directed upwards and out- 
wards with a gentle backward curve, their hinder 
edges working and wearing against the front edges of 
the upper canines.' They appear externally to the 
1 If from any accidental circumstances these teeth are not con- 
stantly worn down by friction, they grow into a complete circle, 
the one penetrating the bone of the jaw close to the root of the 
tooth. The natives of the Fiji Islands avail themselves of this 
circumstance to produce one of their most valued ornaments—a 


circular boar's tusk ; the upper canines being extracted, the lower 
ones are allowed to grow tothe desired form. 


The family has been | 


811 


| mouth as tusks, the form of the upper lip being modi- 
| fied to allow of their protrusion, but are much less de- 
veloped in the females than in the males. The teeth 
of the molar series gradually increase in size and com- 
plexity from first to last, and are arranged in con- 
tiguous series, except that the first lower premolar is 
separated by an interval from the second. First and 
second upper premolars with compressed crowns and 
two roots. The third and fourth have an inner lobe 
developed on the crown, and an additional pair of roots. 
The first and second true molars have quadrate crowns, 
with four principal obtuse conical cusps, around which 
numerous accessory cusps are clustered. The crown 
of the third molar is nearly as long (antero- posteriorly) 
as those of the first and second together, having, in 
addition to the four principal lobes, a large posterior 


talon or heel, composed of numerous clustered conical 
cusps, and supported by several additional roots. The 
lower molar teeth resemble generally those of the upper 
jaw, but are narrower. Milk dentition: 7%, ¢}, m3; 
total 28,—the first permanent premolar having no pre- 
decessor in this series. The third incisor, in both 
upper and lower jaw, is large, developed before the 
others, and has much the size, form, and direction of 
the canine. Vertebrae: C7, D 13-14, L 6, 8S 4, C 20- 
24. The hairy covering of the body varies much under 
different conditions of climate, but when best devel- 
oped, as in the Kuropean wild boar, consists of long, 
stiff bristles, mostly oP on the back and sides, 
and of a close softer curling under-coat. 

This genus occurs at present under three principal 
modifications or subgenera. 

A. Sus proper comprises a number of animals found 
in a wild state throughout the greater part of Europe 
(except where exterminated by human agency), the 
north of Africa, southern continental Asia, and the 
great islands of the Malayan archipelago, Formosa, 
and Japan. The following among others have been 
admitted by zoologists as distinct species: Sus scrofa, 


the wild boar of Europe, Asia Minor, and North 
Africa, once common throughout the British Isles ; S. 
sennaarensis, Northeast Africa ; S. er/status, Hindus- 
tan; WS. vittatus, Java, Borneo, Amboyna, Batchian ; 
S. barbatus, Borneo ;_S. papuensis, New Guinea ; S. 
timorensis, Timor and Rotti; S. andamanensis, Anda- 
man Islands; WS. celebensis, Celebes ;°S. taivanus, 
Formosa; S. lencomystax, Japan ; VETTUCOSUS, 
Java, Borneo, Ceram. This list will give some idea 
of the geographical distribution of wild pigs, but it 
must be borne in mind that through the whole of this 
region, and in fact now throughout the greater part 
of the habitable world, pigs are kept by man in a 
domesticated state, and it is still an open question 
whether some of the wild pigs of the islands named 
above may not be local races derived originally from 
imported domestic specimens. In New Zealand a wild 
or rather ‘‘feral’’ race is already established, the 
origin of which is of course quite recent, as it is well 
ascertained that no animal of the kind ever lived upon 
the island until after its settlement by Huropeans. 
Whether the various breeds of domestic pigs have 
been derived from one or several sources is still un- 
known. As in so many similar cases there is no his- 
toric evidence upon the subject, and the researches of 
naturalists, as Nathusius, Rutimeyer, Rolleston, and 
others, who have endeavored to settle the question on 
anatomical evidence, have not led to satisfactory con- 
clusions. It is, however, tolerably certain that all the 
oie or forms of wild pigs enumerated above and all 
the domestic races are closely allied, and it is probable 
(though of this there has been no opportunity of proof ) 
will breed freely together. It is a curious circumstance 
‘that the young of all the wild kinds of pigs (as far as is 
known at present) present a uniform coloration, being 
dark brown with longitudinal stripes of a paler color, a 
character which completely disappears after the first 
few months. On the other hand, this peculiar mark- 
‘ing is rarely seen in domestic pigs in any part of the 
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world, although it has been occasionally observed. It 
is stated by Darwin that the piss which have run wild 
in Jamaica and the semiferal pigs of Colombia have 


resumed this aboriginal character, and produce longi- 


Fic. 2.—Wild Boar and Young. 


tudinally striped young; these must of course be the | 


descendants of domestic animals introduced from Eu- 
rope since the Spanish conquest, as before that time 
there were no true pigs in the New World. Another 
character by which the European domestic pig differs 
from any of the wild species is the concave outline of 
the frontal region of the skull, a form still retained 
by the feral pigs in New Zealand.? 

B. The diminutive pig of Nepal, the Terai, and 
Bhutan, Sus salvanius, bas been separated from the 
rest by Hodgson under the generic name of Porcula, 
but all the alleged distinctive characters prove on more 
careful investigation to have little real value. Owing 
to its retired habits, and power of concealment under 
bushes and long grass in the depths of the great Saul 
Forest, which is its principal home, very little has been 
known of this curious little animal, scarcely larger than 
ahare. The recent acquisition of living specimens in 
the London Zoological Gardens, has, however, afforded 
opportunities for careful anatomical observation. ? 

a Two well-marked species of African swine have 
been with more reason separated under the name of 
Potamocherus. The dentition differs from that of true 
Sus, inasmuch as the anterior premolars have a ten- 
dency to disappear ; sometimes in adult specimens the 
first upper premolar is retained, but it is usually absent, 
as well as the first and often the second lower premolars. 
The molar teeth are also less complex ; the last espe- 
cially has a much less developed heel. There are also 
characteristic cranial differences. The two species are 
very distinct in outward appearance and coloration. 
One is P. africanus, the South African River-Hog, or 
Bosch-Vark, of a gray color, and the other P. porcus 
or penicillatus, the West African Red River-Hog, re- 
markable for its vivid coloring and long pencilled ears. 
It should be noted that the young of both these spe- 
cies, as well as of the pigmy S. salvanius, present the 


striped character of true Sus, a strong indication of | 


1 The breeding of pigs has of late years been practiced with 
more care and skill than formerly, especially in the United States, 
where the “hog product” ranks with wheatand cotton as one of 
the leading agricultural exports. Several volumes have been 
ace of the pedigrees of two breeds—the Berkshire and the 

oland-China. ‘The official estimate of the number of swine in 
the United States in 1886 is 46,000,000, and about the same number 
is assigned unofficially to Europe, where Servia takes the lead in 
proportion to population and Norway stands lowest. 

2 See Garson, Proc. Zool, Soc., Lond., 1883, p. 413. 
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| close affinities, whereas in all the following forms this 
| is absent. 

Babirussa.—Dentition : 73, ec}, p%, m%; total 34. 
|The total number of teeth is therefore considerably 
reduced, the outer upper incisor and the two 
anterior premolars of both jaws being absent. 
The molars, especially the last, are smaller and 
simpler than in Sus, but the great peculiarity 
of this genus is the extraordinary development 
of the canines of the male. These teeth are 
ever-growing, long, slender, and curved, and 
entirely without enamel covering. Those of 
the upper jaw are directed upwards from their 
base, so that they never enter the mouth, but 
pierce the skin of the face, resembling horns 
rather than teeth, and curve backwards, down- 
wards, and finally often forwards again, almost 
or quite touching the skin of the forehead. 
There is but one species, B. alfurus, found 
only in the islands of Celebes and Buru. _ Its 
external surface is almost entirely devoid of 
hair. With regard to the curiously modified 
dentition, Wallace (Malay Archipelago, i. p. 
435) makes the following observations: “‘ It is 
difficult to understand what can be the use of 
these horn-like teeth. Some of the old writers 
supposed that they served as hooks by which 
the creature could rest its head on a branch. 
But the way in which they usually diverge 
just over and in front of the eye has sug- 
gested the more probable idea, that they 
serve to guard these organs from thorns and 
spines while hunting for fallen fruits among the tan- 
gled thickets of rattans and other spiny plants. Even 
this, however, is not satisfactory, for the female, who 
must seek her food in the same way, does not possess 
them. I should be inclined to believe rather that these 
tusks were once useful, and were then worn down as 


Fic. 3.—Head of Babirussa. 


fast as they grew, but that changed conditions of life 
have rendered them unnecessary, and they now develop 
into a monstrous form, just as the incisors of the beaver 
and rabbit will go on growing if the opposite teeth do 
/not wear them away. In old animals they reach an 
enormous size, and are generally broken off as if by 
fighting.”’ 

Phacocherus.—The Wart-Hogs, so called from the. 
large cutaneous lobes projecting from each side of the 
face, have the teeth still more remarkably modified 
than in Bahirussa. The milk dentition, and even the 
early condition of the permanent dentition, is formed 
on the same general type as that of Sus, except 
that certain of the typical teeth are absent, the formula 
being 74, c4, p¥, m §, total 34; but as age ad all 
the teeth have a tendency to disappear, except the ca- 
nines and the posterior molars, but these, which in 
some cases are the only teeth left in the jaws, attain 
!an extraordinary development. The upper canines 
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especially are of great size, and curve outwards, for- | 1817) two beautiful Norman arches of the old church 


wards, and upwards. Their enamel covering is con- 
fined to the apex, and soon wears away. The lower 
canines are much more slender, but follow the same 
curve ; except on the posterior surface, their crowns 
are covered with enamel. Unlike those of the babi- 
russa, the canines of the wart-hog are large in both 
sexes. ‘The third molar tooth of both jaws is of great 
size, and presents a structure at first sight unlike that 
of any other mammal, being composed of numerous 
(22-25) parallel cylinders or columns, each with pulp 
cavity, dentine, and enamel covering, and packed 
together with cement. Careful examination will, how- 
ever, show that a similar modification to that which 
has transformed the comparatively simple molar tooth 
of the mastodon into the extremely complex grinder 
of the Indian elephant has served to change the tooth 
of the common pig into that of Phacocherus. The 
tubercles which 2 a over the surface of the crown of 
the common pig are elongated and drawn out into the 
columns of the wart-hog, as the low transverse ridges 
of the mastodon’s tooth become the leaf-like plates of 
the elephant’s. 

Two species of this genus are distinguished: P. 
africanus, Adlian’s Wart-Hog, widely distributed over 
the continent; and P. ethiopicus, Pallas’s Wart-Hog, 
confined to southeastern Africa. In the latter species 
the dentition reaches its most complete reduction, as 
in adult specimens the upper incisors are absent and 
the lower ones worn down to the roots. 


IIl. Famizy Dicotyiipz. 


Snout asin Suide. Dentition: i #, ¢ +, p 3, m 3; 
total 38. Incisors rooted ; upper canines directed down- 
wards, with sharp cutting hinder edges. Toes, four on 
the fore feet and three on the hind feet (the fifth want- 
ing). Stomach complex. A coecum. Confined to the 
New World. 

There is one genus, Dicotyles, with two species, D. 
tagagu, the Collared Peceary, and D. labiatus, the 
White ip niet: See PEccARY. (W. H. F.) 

SWIN Mt NDE, a Baltic port and bathing-place 
on the island of Usedom in Pomerania, Prussia, is 
situated at the mouth of the Swine, 35 miles to the 
northwest of Stettin. Its broad unpaved streets and 
one-story houses built in the Dutch style give it an 
almost rustic appearance, although its industries, 
beyond some fishing are entirely connected with its 
shipping. The entrance to the harbor, one of the best 
on the Prussian Baltic coast, is protected by two long 
breakwaters, and is strongly fortified. Swinemiinde 
lighthouse, 216 feet high, the loftiest in Germany, 
rises beside the new docks on the island of Wollin, on 
the other side of the narrow Swine. Ships drawing 
not more than 16 feet ean proceed to Stettin, but 
those of heavier burden discharge or lighten at Swine- 
miinde, which thus stands in the relation of a fore-port 
to the larger city, with which it is connected by railway. 
Exclusive of merely passing ships, 615 vessels with a 


burden of 189,491 tons entered and 607 vessels with a_ 


burden of 179,336 tons cleared the port in 1880. In 
1882 it possessed a fleet of 39 vessels with a burden 
of 5218 tons. The population in 1880 was 8478. 


The Swine, the central and shortest passage between the 
Stettiner Haff and the Baltic Sea, was formerly flanked by 
the fishing villages of West and East Swine. Towards the 
beginning of last century it was made navigable for large 
ships. and Swinemiinde, which was founded on the site 
of West Swine in 1748, was fortified and raised to the 
dignity of a town by Frederick the Great in 1765. In 1775 
it had 1000 inhabitants, in 1816, 3191. 


SWINTON, a town in the West Riding of York- 
shire, is situated at the junction of the Dearne and 
Dove navigation with the river Don navigation, and 
of the South Yorkshire and Midland railway lines, 9 
miles northeast of Sheffield and 8 southwest of Don- 
easter. In the church of St. Margaret (rebuilt in 
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are preserved. There are collivries, quarries, and 
brickfields in the neighborhood. A large number of 
persons are employed in the South Yorkshire Railway 
establishment for the repairing of engines and wagons. 
There are also flint and glass-bottle works, iron-works 
(for stoves, grates, fenders, and kitchen ranges), and 
earthenware manufactures. ‘he town was formerly 
renowned for its Rockingham ware, but the manu- 


facture has been discontinued for some years. <A free 
warren was granted to Swinton by Henry IL. King 


John, on his march from York to Boston, slept at 
Swinton old hall. The population of the urban sani- 
tary district (area 1700 acres) in 1871 was 5150, and in 
1881 it was 7612. 

SWINTON, a large village of Lancashire, is situated 
on several railway lines, 5 miles northwest of Man- 
chester and 6 southeast of Bolton. The Swinton 
industrial schools, opened in February, 1846, are a 
fine range of buildings of brick with stone facings, 
surrounded with grounds extending to 20 acres. The 
church of St. Peter, a fine building of stone with a 
lofty western tower, was erected from the designs of 
Sir Gilbert Scott in 1869. The manufacture of cotton 
and coal mining are the chief industries. Anciently a 
large part of 2 beth was possessed by the Knights 
Hospitallers of St. John of Jerusalem. Swinton and 
Pendlebury form an urban sanitary district (area 2166 
acres) under the government of a local board of twelve 
members; its population, estimated at 14,052 for 1871, 
amounted in 1881 to 18.107. : 

SWITHUN, Sr., bishop of Winchester from 852 
to 862. The name of St. Swithun, patron saint of 
Winchester cathedral from the 10th to the 16th cen- 
tury, is scarcely to be found in any contemporary 
document. His death is entered in the Anglo-Saxon 
Chronicle under the year 861; and his signature is 
appended to several charters in Kemble’s Codex Diplo- 
maticus. Of these charters three belong to 833, $38, 
and some year between 860 and 862. In the first the 
saint signs as ‘‘ Swithunus presbyter regis Egberti,”’ 
in the second as ‘‘Swithunus diaconus,’’ and in the 
third as ‘‘ Swithunus episcopus.’’ Hence if the second 
charter be genuine the first must be spurious, and is 
so marked in Kemble. 


More than a hundred years later, when Dunstan and 
Ethelwold of Winchester were inaugurating their church 
reform and supplanting the secular canons of the degenerate 
English foundations by monks, St. Swithun was adopted as 
patron of the restored church at Winchester, formerly dedi- 
cated to St. Peter and St. Paul. His body was taken up 
from its almost forgotten grave outside the old monastery 
and transplanted to Ethelwold’s new basilica on 15th July, 
971. Numerous miracles preceded and followed this trans- 
lation. ‘‘We have seen,” says one contemporary writer, 
“the precincts of the monastery so thronged with crowds 
of ailing folk that a traveller could scarcely make his way 
to the shrine; and yet, after some days, so numerous were 
the cures that even within the church itself there were 
scarcely five sick people to be seen.” Another writer, like- 
wise a contemporary, claims to the saint’s credit two hundred 
cures in the short space of ten days. 

The revival of St. Swithun’s fame gave rise to a mass of | 
legendary literature, from which it can only be deduced 
that towards the end of the 10th century very little was 
known concerning his career, The so-called Vitsze Swithuni 
of Lantfred and Wulstan, written about this time, hardly 
contain the very smallest kernel of biographical fact ; and 
all that has in later years passed for authentic detail of St. 
Swithun’s life is extracted from a biography, ascribed with 
much probability to Gotzelin, a monk who came over to 
England with Hermann, bishop of Salisbury from 1058 to 
1078. From this writer, who has perhaps preserved some 
fragments of genuine tradition, we learn that St. Swithun 
was born in the reign of Egbert, and was ordained priest 
by Helmstan, bishop of Winchester (838-c. 852). His fame 
reached the king’s ears, who appointed him tutor of his son 
Adulphus (Ethelwulf) and numbered him amongst his chief 
friends. Under Ethelwulf he was appointed bishop of Win- 
chester, to which see he was consecrated by Archbishop 
Ceolnoth. In his new office he was remarkable for his 
piety and his zeal in building new churches or restoring old 
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ones. At his request Ethelwulf gave the tenth of his royal 
lands to the church, His humility was such that he made 
his diocesan journeys on foot; and when he gave a banquet 
he invited the poor and not the rich. He built near the 
eastern gate of his cathedral city a bridge whose stone 
arches were so strongly constructed that in Gotzelin’s time 
they seemed a work “non leviter ruiturus.” He died 2d 
July, 862, and gave orders that he was not to be buried 
within the church but outside in “a vile and unworthy 
place.” 

William of Malmesbury adds that, as Bishop Alhstan of 
Sherborne was Ethelwulf’s minister for temporal, so St. 
Swithun was for spiritual matters. The same chronicler 
uses a remarkable phrase in recording the bishop’s prayer 
that his burial might be “ubi et pedibus pretereuntium et 
stillicidiis ex alto rorantibus esset obnoxius.”’ This expres- 
sion has been taken as indicating that the well-known 
weather myth contained in the doggerel lines— 


St. Swithin’s day if thou dost rain 
For ard days it will remain ; 

St. Swithin’s day if thou be fair 
For forty days ‘twill rain na mair— 


had already, in the 12th century, crystallized round the 
name of St. Swithun; but it is doubtful if the passage lends 
itself by any straining to this interpretation. Mr. Raine 
has suggested that the legend is derived from the tremen- 
dous downpour of rain that occurred, according to the Dur- 
ham chroniclers, on St. Swithun’s day, 1315 (Hist. Dunelm., pp. 
xiii. 96-7). Another theory, more plausible, but historically 
worthless, traces it to a heavy shower by which, on the day 
of his translation, the saint marked his displeasure towards 
those who were removing hisremains. This story, however, 
cannot be traced farther back than some two or three cen- 
turies at the outside, and is at variance with the 10th-century 
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! writers, who are all agreed that the translation took place 
in accordance with the saint’s desire as expressed by vision, 
| More probable is Mr. Earle’s suggestion that in the legend 
}as now current we have the survival of some pagan or pos- 
sibly prehistoric day of augury, which has sheltered itself 
and preserved its vitality under the protection of an eccle- 
| siastical saint. This view is supported by the fact adduced 
in Notes and Queries (1st ser., xii. p. 137) that in France St. 
| Médard (June 8) and St. Gervase and St, Protais (June 19) 
|are accredited with an influence on the weather almost 
| identical with that attributed to St. Swithun in England, 
Mr. Parker professes to detect a shower of rain as the 
|symbol of St. Swithun in the clog almanacs (of Queen 
| Elizabeth’s time), but Mr. Earle doubts the resemblance. 
| Of other stories connected with St. Swithun the two most 
famous are those of the Winchester egg-woman and Queen 
Emma’s ordeal. The former is to be found in Gotzelin’s life 
(c. 1100), the latter in Rudborne’s Historia Major (15th cen- 
tury),—a work which is also responsible for the not improb- 
able legend that this prelate accompanied Alfred on his visit 
to Rome in 856. 


The so-called lives of St. Swithun written by Wulstan, Lant- 
fred, and perhaps others towards the end of the 10th century ma 
be found in Bollandus’s Acta Sanctorum (July), i. 821-827; Mabil- 
lon's Acta SS. O. B., vi. 70, ete., vii. 628, ete.; and Earle’s Life 
and Timesof St. Swithun, 59, ete. See also William of Malmes- 
bury, Gest. Reg., i. 150, and De Gest. Pont., 160, 167, 179; Florence 
of Worcester, i. 168; Rudborne ap. Wharton's ‘Anglia Sacra, i. 287 ; 
Hardy’s Cat. of MSS., i.513-17; Brand's Popular Antiquities ; Cham- 
bers’s Book of Days. Ethelwulf’s Tithe Charters, nearly all of 
which refer to St. Swithun in the body of the text, may be studied 
in Haddon and Stubbs's Councils, iii. 686-45 ; a comparison of the 
charter on page 642 with Gotzelin’s life (ap. Earle, 69) and Wil- 
liam of Malmesbury (Gest. Reg., 150; De Gest, Pont., 160) seems to 
show that these charters, even if forgeries, date back at least to 
the llth century, as well as the story of his being Ethelwulf’s 
“ altor et ductor.” 


SWITZERLAND. 


Part I.—GEOGRAPHY AND STATISTICS. 


S the Swiss Confederation consists of a number of 
small districts, differing from each other in many 
points, but gathered round a common centre, origin- 
ally for common defence against a common foe, it is 
not surprising that its political boundaries do not co- 
incide with thoes of nature. So we find that Ticino 
is south of the main chain of the Alps, a large part 
of the Grisons is east of the Rhine an of the ranges 
separating it from Tyrol, while Schaff hausen is north 
of the Rhine, and Porrentruy is in the French plain 
far down the western slope of the Jura. 


General Putting aside these exceptional cases (all 
Meal of them outside the original limits of the 


. Confederation), the physical geography of 
Switzerland may be thus roughly summed up: 


(1) To the south there is the main chain of the Alps, 
which is joined at Mont Dolent (12,566 feet) by the lower 
ranges running east from the east end of the Lake of 
Geneva, and which continues to be the boundary up to the 
Stelvio Pass. 

(2) To the north of this main chain of the Alps there is 
another great range, only slightly inferior in height and 
extent, which starts from the hills known as the Mont Jorat 
above Lausanne, rises in the great peaks of the Bernese 
Oberland and in the Todi, trends to the north near Chur, 
and, after rising once more to form the Sintis, dies away 
on the south shore of the Lake of Constance. 

(3) The main chain of the Alps and this great north out- 
lier are parallel to each other from Mont Dolent to near 
Chur; joined for a short space near the Pizzo Rotondo 
(west of the St. Gotthard), they again part near the Oberalp 
Pass (east of the St. Gotthard). Between these two great 
ranges flow two of the mightiest European rivers, the 
Rhine towards the east and the Rhone towards the west, 
their head waters being separated only by the tangled 
abop tg mass between the Pizzo Rotondo and the Oberalp 

ASS. 

(4) To the north of the great north outlier of the main 
chain of the Alps there are what may be called the plains 
of Switzerland, really the huge undulating valley of the 
Aar (and its affluents), to which must be added the Thur 
valley between the Aar basin and the Lake of Constance, 


Thus, omitting the special cases named above, we 
may roughly describe Switzerland as consisting of two 
great trenches traversed by two great rivers, and in- 
closed by two huge mountain masses, together with 
the enormous valley of the Aar and the smaller one 
of the Thur, both these shut in by the great north 
outlier of the main chain of the Alps, the inne, and 
the Jura,—two deeply cut trenches, and two wide and 
undulating valleys. 

The main chain of the Alps rises in Swiss territory 
to the height of 15,217 feet in Monte Rosa, and its 
north outlier to 14,026 feet in the Finsteraarhorn. 
The mean level of the Aar valley has been estimated 
at 1378 feet, its lowest pony being the low-water mark 
of the Rhine at Basel (914 feet); the lowest level 
within the Confederation, however, is on the Lago 
Maggiore (646 feet), 

According to the most recent calculations, the total 
area of the Confederation is 15,964.2 square Rica, 
miles, of which 71.7 per cent., or 11,443.3 
square miles, are classed as ‘‘ productive,’’ 3032 square 
miles being covered by forests, and 132.3 square miles 
by vines. Of the other 28.3 percent., or 4520.9 square 
miles (classed as ‘‘ unproductive’’), 709.9 are oceupied 
by glaciers, 520.3 by lakes, 90 by beds of rivers and 
streams, and 62.4 by towns, villages, and buildings. 
Of the whole area the three great cantons of the 
Grisons, Bern, and Valais take up 7439.9 square miles, 
or nearly one-half, while, if to them be added Vaud, 
Ticino, and St. Gall, the extent is raised to 10,552 
square miles, or about two-thirds of the entire Con- 
federation. 

The total area of Switzerland (15,964.2 square 
miles) is distributed over four great river 8 
basins (draining to three different seas) in = *°™* 
the following proportions: Rhine, 11,166 ; Rhone, 
2717; Po, 1358; and Inn, 721. bg 

The Rhine basin is by far the largest in Switzerland, and 
drains of course to the North Sea. The Rhine itself is 
formed of two branches,—Vorder Rhine (valley of Dissen- 
tis) and Hinter Rhine (from the Splugen and St. Bernar 
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dino),—which unite at Reichenau, near Chur. The joint | 
stream receives several mountain torrents, expands into 
the Lake of Constance, and then turns west, receiving the 
Thur, and opposite Waldshut the great stream of the Aar, 
finally leaving Swiss territory at Basel, where it turns 
north. Its main affluent is the Aar, the basin of which 
covers no less than 6794 square miles. This stream rises in 
the glaciers of the Bernese Oberland, expands into the 
Lakes of Brienz and of Thun, receives from the left the 
Kander, the Saane, and the Zihl, and from the right the 
Emme, as well as (near Brugg, that great meeting-place of 
the waters) the Reuss flowing through the Lake of Lucerne 
and the united stream of the Linth and the Limmat flow- 
ing through the Lakes of Wallenstadt and Zurich. It is 
interesting historically to note the fact that the thirteen 
cantons which till 1798 formed the Confederation are all 
comprised in the Rhine basin, the ten oldest (i.e., all before 
1500) being within that of the Aar, and that it was only 
after 1798 that certain Romansch-, French-, and Italian- 
speaking “allies” and subject lands—with their respec- 
tive river basins—were tacked on. The Rhone rises in the | 
glacier of the same name and flows west, receiving the | 
mountain torrents of the Visp, the Lonza, and the Dranse, | 
besides others, expands into the Lake of Geneva, and a lit- 
tle way from Geneva quits Swiss territory on its way to 
the Mediterranean. The main stream flowing from Switzer- 

land to the Po basin is the Ticino (from the St. Gotthard), | 
which widens into the Lago Maggiore; another stream ex- | 
pands into the Lake of Lugano; and others run into the | 
Lake of Como,—all finally joining the Po in the Lombard 
plains, thus draining to the Adriatic. The Ramm, flowing | 
through the Miinsterthal, joins the Adige and so drains into | 
the Adriatic. The Jnn basin is composed of the upper part 

of the river (above Martinsbruck) and drains into the Dan-. 
ube and so into the Black Sea. 

Most of the great Swiss rivers, being in their origin mere 
mountain torrents, tend to overflow their banks, and hence 
much is required and has been done to prevent this by 
embanking them, and regaining arable land from them. 
So the Rhine (between Ragatz and the Lake of Constance), 
the Rhone, the Aar, the Reuss; and in particular we may 
mention the great work on the Linth (1807 to 1822) carried | 
» out by J. Konrad Escher, who earned by his success the 
surname of “ Yon der Linth,” and on the Zihl near the 
Lakes of Neuchatel and Bienne, while the diversion of the 
Kander from its junction with the Aar at Uetendorf toa 
channel by which it flows into the Lake of Thun was ef- 
fected as early as 1714. 

There are very many lakes in Switzerland. The two 
largest (Geneva and Constance) balance each 
other at the southwest and northeast corners 
of the Confederation. The following list gives 
details regarding the fifteen over 4 square miles in extent. 
It will be noticed that of these twelve are in the Rhine 
basin (tleven of them being in that of the Aar), two in the 
Po basin, one in the Rhone basin, and none at all in the 
Inn basin. It has been estimated that in the Rhine basin 
there are no fewer than nineteen large and thirty-seven 
small lakes. Of the smaller Swiss lakes we may mention 
the Dauben See, and the Oeschinen See, as well as the 
Mirjelen See close to the Gross Aletsch glacier. There are 
of course an infinite number of Alpine tarns. 
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, miles long) as against 333 in Switzerland. 
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The lakes marked * are only partly in Swiss territory. 

There are a great number of waterfalls in Switzerland, 
the loftiest being that of the Staubbach (1001 
feet), in the valley of Lauterbrunnen, or “ Clear 
Springs ” (Bernese Oberland). In the Oberland, 
too, we find the Handeck (200-220 feet), near the source 
of the Aar, while the Reichenbach descends in seven falls 
and the Giessbach in thirteen. The falls of the Rhine at 
Schaffhausen contain an enormous mass of water, though 
they are only 82 feet in height. In southern Switzerland 
the Pissevache fall (200 feet), in the Rhone valley, is the 
best known. 

Dr. A. Heim? reckons up 471 glaciers in Switzerland and 
462 in Austria, his figures for France and Italy 
being untrustworthy and incomplete; but 
Switzerland has 138 glaciers of the first rank 
(i.e., over 4% miles long) as against 71 in Austria, though 
Austria has 391 of the second rank (i.e., between 4% and 3 
The distribution 
of the Swiss glaciers deserves notice, for in eleven cantons 
(thatis, half of those in the Confederation) there are no gla- 
ciers atall, while in five others (Unterwalden, Vaud, St. Gall, 
Schwyz,and Appenzell) they only cover about 13 square miles 
out of 709.9 square miles of ice and snowin the Confedera- 
tion according to the official survey. Valais heads the list 
with 375.1 square miles, then come the Grisons (138.6), 
Bern (111.3), Uri (44.3), Glarus (13.9), and Ticino (13.1). 
The longest glacier in the Alps is the Gross Aletsch in the 
Bernese Oberland, 15 miles long; it has a basin of 49.8 
square miles and a maximum breadth of 1968 yards. In 
point of length the Unteraar glacier comes next (10.4 miles), 
followed by the Gorner and Viescher glaciers (each 9.4 
miles). The lowest point to which a Swiss glacier is known 
to have descended is 3225 feet, attained by the Lower 
Grindelwald glacier in 1818. Dr. Heim has ascertained 
that the maximum annual snowfall in the Alps takes 
place in the lower snow regions, a conclusion which the 
present writer can confirm from personal experience gained 


Waterfalls. 


Glaciers, 


on the ascent of several of the highest Oberland peaks in 


January, 1874 and 1879. Dr. Heim states that in the cen- 
tral Alps of Switzerland the limit of perpetual snow varies 
from 9259 to 9023 feet. See GLACIER, 

In Switzerland, where the height above sea-level varies 
from 646 feet (Lago Maggiore) to 15,217 feet 
(Monte Rosa), we naturally find very many 
climates, from the regions of olives, vines, oaks 
and beeches, pines and firs, to those of high mountain pas- 
tures, rhododendrons, and of eternal snow (see ALPS). As 
regards the duration of the seasons, there is a corresponding 
variety. It has been reckoned that, while in Italian 
Switzerland winter lasts only three months, at Glarus it 
lasts four, in the Engadine six, on the St. Gotthard eight, 
on the Great St. Bernard nine, and on the St. Théodule 
always. A painstaking writer has calculated that, if Swit- 
zerland were flattened out into a plain, and reduced to the 
level of the sea, it would be comprised between the iso- 
therms 51.8° and 55.4° F. Asa matter of fact the mean 
temperature varies no less than 344°, for at Bellinzona it is 
544° F., at Geneva 494°, at Basel 494°, at Chur 482°, at In- 
terlaken 48°, while on the Great St. Bernard it sinks to 
30°, and on the St. Théodule to 20°. The Alps form the 
boundary between the region where the rainfall is greatest 
in summer and that where it is greatest in autumn, the 
winter and spring rainfall varying but slightly. These are 


Climate. 


the percentages of the annual rainfall in Switzerland at 
River Basin ‘ different seasons : 

fk <2]! above Sea —— pe : winter, of spring, ai summer, rot autumn, Pe i 

A |levelinre.| SS || Ticino Basin: i2i «pet 6 -Bhe 

Geneva*....../ Rhone. 223 1230.3 984.3 It has been shown by careful observations that the rain (or 
Constance*. |Rhine. 208.1) 1305.8 905.5 | snow) fall is greatest as we approach the Alps, whether — 

Neuchatel... Aar, Rhine. 92.3| 1427.2 472.4 | from the north or south, the flanks of the great ranges and 

i «Ticino, Po. 82.7; 646.3 | 1230.3 | the valleys opening out towards the plains receiving much 

Reuss, Aar, Rhine. | 43.7) 1433.7 | ?853 ‘more rain than the high Alpine valleys inclosed on all sides 

Limmat, Aar,Rhine| 33.8} 1341.9 469.1 by lofty ridges. Thus the annual rainfall is 35 inches at 

Lugano*.....| Po. 19.4; 889.1 902.2 | Basel, but 644 at Beatenberg (above Interlaken) and 69 at 

Thun .......«./Aar, Rhine. 18.5| 1837.3 711.9 Schwyz, rising to 88 on the Grimsel and 102 on the St. 

Bienne........ Aar, Rhine. 16.2} 1423.9 255.9 | Bernardino, and falling again at Lugano to 63. Dr. Heim 

ri T ee «- Reuss, Aar, Rhine.| 14.8) 1368.1 1321.4 | calculates that the percentage of snow in the total annual 

Brienz ...... ‘ ‘Aar, Rhine. 11.5) 1851 856.4 | rainfall in Switzerland varies from 63 on the Great St. Ber- 

Morat ieeAb ye he ar 10.5 1427.2 157.4 || rae to 6 at pir ig te mean fall of 34 being at ae in 

inth, Limmat, the Grisons. Thunderstorms generally vary in frequency 

Wallenstadt { Aar, Rhine. } 8.9| 1304.4 | ¢500 with the amount of rainfall, being most common near the 

Sempach..... Aar, Rhine. 5.4) 1663.4 |? ... great ranges, and often very local. The floods caused by 


Hallwy!] ..... Aar, Rhine. excessive rainfall are sometimes very destructive, as in 
: 1839, 1852, and 1868, while the same cause leads to landslips, 


of which the most remarkable have been those on the 


hic bureau of Switzerland publishes annually 


1 The hydrogra 
a series phic tables representing the seasonal chan: in| 2In his epoch-making work, Handbuch der Gletscherkun 
the volume of all the important rivers” “ Stuttgart, 188, . ; ad 
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Rossberg above Goldau (1806), at Evionnaz (1835), and at 
Elm (1881). 

As regards the larger cyclones or storms of Europe, a 
south wind in the Alps indicates that the barometrical 
minimum is in the English Channel, a west wind that it is 
in the North Sea, a north wind that it is in the Eastern 
Alps, and an east wind that the depression is in the Medi- 
terranean, about Corsica. When the barometrical mini- 
mum shifts from the Atlantic over Scandinavia to Russia, 
a southwest wind in the Alps is followed by west and then 
north winds. The “fohn ” is the most remarkable of the 
local winds in Switzerland,—a strong southwest or south 
wind, very hot and very dry. It was formerly supposed to 
come from the Sahara, but is now held to be a southwest 
or south wind which, saturated with moisture, crosses the 
Alps, precipitating a copious rainfall in its course; com- 
mencing its descent in the northern valleys with a high 
temperature for these great heights, it necessarily increases 
in temperature and dryness as it passes into the high pres- 
sure of lower levels. Dr. Hann concludes from observa- 
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True coal is wholly absent; lignites, however, oceur both 
|in the Tertiary and the Quaternary formations, the most 
|important workings being those of Kapfnach, Utznaeh, 
Morschwyl, Dirnten, Lutry, Conversion, and Oron. In 
| 1870 the output was 33,364 tons, in 1881 only 6184. An- 
| thracite occurs in Valais. Peat is common in many parts. 
Salt (42,000 tons) is procured from wells in Aargau, Basel, 
}and Vaud. The first salt-deposit was discovered in 1836 at 
| Rothenhaus (Basel canton), that of Rheinfelden in 1844, 
_of Ryburg in 1845, and of Kaiseraugst in 1865. The wells 
/at Bex have been worked since 1554.2 

Game is not abundant in any part of Switzerland; and 
rigorous game laws and other devices have been 
adopted in order to increase the number of wild 
animals. In 1875 a law was passed in accord- 
| ance with which a commission marked out certain reserva- 
| tions or “ districts francs pour la chasse au gibier de mon- 
| tagne”’; and in 1881 their limits were revised for another 
| term of five years, including an area of 5268 square kilo- 
| metres [2033.45 square miles] in 1885. There were then 
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| 29 Populati sang P. 
| | Date yi opulation. As pare ‘opu- 
Date of aS =| oe lation 
Canton. nr at ...|Present Con-| 8 9 & iad Cantons of 
} ang stitution. | £8 aS Bo ap At Capi- . 
SS | 1850. | 188. | AS SS tals 
he oS 
Grisons (Graubiinden)....G 46, R 40,114.K; L) 1803 1880 (2754.0, 89,840. 94,991! 35) 5Chur te 8,889 | 
Bern (Berne)........:0+ sess CF BS, 1D sscenses A; L} 1353] 1846 2659.5, 457,921 532,164) 205] 27| Berm... +... 44,087 | 
Valais (Wallis) .s....0+...0F 67, G 32.0000 D; L) 1815) 1875 2026.3) 81,527 100,216] 500, 5iSioM ssseseseueee! 4,871, 
Vaud (Waadt)....0..sesssees ERO Deccsassesp B;M) 1803, 1861 (’72)/1244.3, 199,453 238,730) 194| 12/Lausanne...... 30,179 
PERT TARS k CESSIN Feranuane srauce Le Ujena dexarensts cs C; N} 1803) 1830 (’83) 1088.0) 117,397 130,777| 122 7 Bellinzona....| 2,436 | 
St. Gall (Sankt Gallen)...G 99.1...... .....eov ae 1803 ee (’75)| 779.5! 169,508 210,491) 281 u Neg spnvecee 21,438 
PE LO Hise cyan caedannscasistscnveng Se Serene te 1351} 1 665.9, 250,134 317,576} 500 UTICH «00000. 75,956 | 
Freiburg (Fribourg)...... F 69, G 31... D; L} 1481] 1857 644.4) 99,805|115,400, 181| 6 Freiburg...... 11,546, 
Lucerne (Luzern) .....-.++. (FDU ax ecanversesad A; L} 1332] 1875 (’82)| 579.4) 132,789 134,806] 234] 7 Lucerne...... : 17,850 | 
Aargau (Argovie).... --(+ 99.6. -A; L) 1803) 1852 (’77)| 542.0) 199,720,198,645} 364; 10 AAaTall vererecees, 5,944 | 
ee ee tte G 76, 1 22....A, EB; P| 1291) 1850-51 |. 415.4] 14,500, 23,694) 57] 1JAltorf....cese 2,901 | 
Thurgau (Thurgovie) ....G 99.5........00-e0+. A; L} 1803 pee 381.4) 88,819) 99,552) 295 od nen naes 5,811 | 
ICL W.Y Bi cnccansscegavcncus sap ara. Se ca dapewe eo desu A; O} 1291) 1876-77 | 350.7} 44,159) 51,235] 151] 3/Se DZ, euretavs), Osho 
Neuchatel (Neuenburg)..F 75, G 24 ....... .B: M;| 1815) 1858 (’80)| 311.8] '70,679 103,732] 343} & lNeuc dtel.... 15,612 | 
Soleure (Solothurn)........G 98.9....00 ceseceees A; 1481| 1875 305.9] 69,613) 80,424) 272 4 Soleure....... | 039) 
Unterwalden | Yidwald 2G 09.0. A: Bf 229 [Terr | | 2954) 25,135) 27,345) ot { 1 Stanza 2210 
Maron ices veeseeesG 99.3000; P| 1352 1842 (°80)| 266.8 30,197, 34,213| 124} 2\Glarus .s-.....-| 5,530) 
Basel (Basle, { Urban......@ 96.3... «eA; L! { 1875 13.8 r { 3 Basel.........--. 61,399 
Bale)........ / Roral ..... 6995... :Q } 1501 1863 162.7 } 77,885 124,372 ver 3 Liestal.........| 4,679 
Appenzell { Tyner 2G O99. cua; Pl} 113 [igre | gas [54869 64,700) 06) | FARRER tas 
Schaff hausen.. ..... Acchreta GF OG vocesceee cine A; L) 1501; 1876 | 113.6 35,278 38,348) 335) 2 Schaffhausen 11,795 
Geneva (Genf, Ginevra)..F 85, G11 ........ B;M 1815) 1847 (79); 107.8) 63,932 101,595)1013; 5 Geneva......... 68,320 
AN ai sn Ree keh a A;O 1352’ 1873 (’81)| 92.3) 17,456 22,994] 250] 1 Zugeseescesernee| 4,924 


1 Languages.—G, German; F, French; I, Italian: R, Romansch. Executive 
Consiglio di stato; D, Staatsrath ; E, Standeskommission ; H, Rath u. Standeskommission; K, Kleiner 
Legislative Authority.—L, Grosser Rath; M, Grand conseil; N, Gran consiglio; 0, Kantonsrath:; P, Landsgemeinde; 
For details regarding the Stinde Rath, of 44 members, and the National Rath, of 145 (made, up as shown in column 8 a’ 
834; and for information regarding the referendwm in the cantons, see p. 834. 


tion that, assuming the air to cool at the rate of 1° C. in 
every 100 metres of ascent, and the ridge crossed by the 
fohn to be 2000 metres in height, the heat lost on the as- 
cent is only 0.5° C.,so that»when the féhn reaches the 
north side it will have a heat, not of 10°, but of 20°. The 
féhn occurs most frequently in spring. Other local winds 
in the Alps are those which blow up a valley in the morn- 
ing and down it in the evening, due to the heating of the 
air in the valleys by the sun during the day and its cool- 
ing by terrestrial radiation at night. The cloud streamers 
from great Alpine peaks are due to the condensing of the 
moisture in a layer of air, and, as the moisture -is carried 
away by the wind, so the streamer is dissolved. 

For all these reasons Switzerland has many varieties of 
climate; and, while, owing to the distribution of the rain- 
fall, the Ticino and Aar valleys are very fertile, the two 
great trenches between the main chain and its north outlier, 
though warm, are less productive, as the water comes from 
the rivers and not from the skies. 

Asphalt is the only raw mineral product the export of 

which exceeds the import; and it is obtained 

ouly in the canton of Neuchatel, where the out- 

put of the Val de Travers deposit in 1883 
© reached 28,000 tons. Though iron ores are 
known (according to Weber and Brosi’s map) to exist in 13 
localities, gold in 3, silver in 22, copper in 29, lead in 27, 
nickel and cobalt in 2, tin in 1, sulphur in 3, Switzerland 
is practically dependent for all its metals on foreign supply. 
While 35,161 tons of iron were obtained in 1870 (mostly 
from mines in the Jura), only 19,045 were obtained in 1881, 


Mineral 
products. 


Authority.—A, Regierungsrath ; B, Conseil d'état; C, 

th u. Standeskommission. 
Landrath. 
ve), see p. 


within this area 8487 chamois and about 106 roebuck. The 
chamois were most abundant in the Grisons, Bern, Glarus, 
and Freiburg. In the Alpine regions the marmot and Al- 
pine hare are still common, and their numbers have in- 
creased under the protective system. Grouse, partridge, 
wild duck, and snipe are the chief game birds. A close 
time protects birds not considered game, and the federal 
council in 1885 appointed a commission to draw up a cata- 
logue of all birds found in Switzerland, and to establish 
stations for collecting facts of ornithological interest. 
Attention has recently been directed to the diminution 
of the supply of freshwater fish, due in part - 
to overfishing and in part to pollution of the Fisheries. 
streams. It is estimated that the fish-bearing 
waters in the whole country cover an aggregate area of 
1581 square kilometres (1348 belonging to lakes and 233 to 
rivers and streams), the cantons with the greatest areas 
being Vaud (443 square kilometres), Bern (161), Thurgau 
(139), and Neuchatel (98). Close seasons, and in certain 
places close years, have been established, and numerous 
fish-hatcheries are also in operation (57 in 1885), the species 
treated being mainly salmon, lake trout, river , gray 
ling (ombre), red trout or Réthel, the Swiss ¢ 
American Coregonus (C. albus), Salmo fontinal 
“mader.” No fewer than 5,709,432 fish were introdu 
into the lakes and rivers in 1885. By a law of 


2 See Stockalper, Rapport sur le grow 16 P 
Nat. S. d Zurich, 1883, fer Hermann etre i 
deren Fundorte in der Schweiz,” in Zeitsch. f. schw 
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federal council is allowed to defray one-third of the ex- 
pense of the construction of fish-ladders. In 1882 a Swiss 
fisheries society was founded, Conventions in regard to 
the fisheries have been signed with Italy, France, and Ger- 
many. 

Great importance attaches to the domestic animals of 


Switzerland. In 1876 there were 284,473 own- 
Live-stock. ers of live-stock, in 1886 289,610. The follow- 
ing are the numbers for those two Years: 
horses, 109,935 and 98,333; cattle, 1,035,930, 1,211,713; 


sheep, 367,549, 341,632; goats, 396,055, 415,916; pigs, 334,- 
515, 394,451; mules, 3145, 2741; asses, 2113, 2042; and bee- 
hives, 177,825, 207,180. See Z. f. schw. Statistik, 1886. 

The table on p. 816 gives a varicty of details regarding 
the twenty-two Swiss cantons, arranged in the 
order of their extent. In the first column the 
languages principally spoken in the different 
cantons are indicated by letters, as described 
in the appended foot-note, and the percentages of popula- 
tion speaking them in 1830 are given. In every case the 
official language is that of the majority, with the excep- 
tion of Freiburg, where it is German. The same column 
also shows the various executive and legislative authorities. 

The first federal census of which the results were pub- 
lished was neither quite synchronous (April, 
1836, to February, 1838) nor quite systematic. 
That of 1850 took account only of the popula- 
tion with right of residence (population domi- 
cilige), and not of the population actually present at the 
dats of the census. In 1860 the census was declared de- 
cennial. The foliowing are the numbers returned : March 
13-23, 1850, 2,392,740; December 10, 1860, 2,507,170: De- 
cember 1, 1370, 2,669,147 ; December 1, 1880, 2,8 16,102. 

As regards density of population, Switzerland, with 

198.5 persons to the square mile, stands consid- 
Density of erably above Scotland {125) and a long way 
population. below England and Wales (446). The Alpine 
region is the sparsest generally, though certain 
districts, like Appenzell Ausser-Rhoden, are very densely 
peopled ; the Jura region has a much higher ratio; and the 
densest region of all is the Swiss plateau. If we draw an 
irregular line from the east end of the Lake of Geneva by 
Thun, Lucerne, and the south of the Lake of Zurich to 
Rheineck, we shall have nearly all the more densely pop- 
ulated portions of the country to the north, the only nota- 
ble exception being what might be called the Swiss 
peninsula of Lugano. A large proportion of the country 
to the south has only from 1 to 19 inhabitants to the square 
kilometre [.336 square mile]. The districts where the 
density rises ubove 250 to the square kilometre are that to 
the southeast and southwest of Geneva, the vicinity of 
Lausanne, the districts of Chaux de Fonds, Neuchatel, Biel, 
ern, Soleure, Basel, a large tract along both sides of the 
Lake of Zurich, and the district between St. Gall and Rhei- 
neck. The districts in which an increase of population 
had taken place between 1870 and 1880 are curiously dis- 
tributed. An increase of 30 per cent. or over occurs only 
in the environs of Basel and in two large areas of which 
the chief centres are Altdorf and Airolo. Decrease was 
prevalent throughout a large part of the better populated 
regions of the north, while a certain increase had taken 
place throughout much of the southwestern area. 

In 1830 there were 960.8 males to every 1000 females, a 
rather smaller preponderance of females than 
in England and Wales. For every 1000 above 
the age of 50 there are 176 unmarried females 
to 154 unmarried males. The disproportion of 

the sexes in the country at large is mainly due to emigra- 
tion; but in certain cantons it is partly due to excess of 
women in the immigrants from neighboring countries. In 
Uri, Sehwyz, and Valais only is there an excess of males, 
In every 1090 of the population there were, in 1860, 295 
under 15 years of age, 620 between 15 and 60 years, and 84 
upwards of 60; the corresponding figures in 1870 being 
315, 595, and 99; and for 1880, 319, 593, and 88. The pro- 
portion of married persons to the total number of the 
adults (47.4 per cent.) is less than in most other countries, 
though this proportion has been gradually raised both be- 
fore and since 1880 by certain legislative chanves, including 
the new marriage law in 1874. At the same time the aver- 
age fertility of the marriages has decreased. Early mar- 
riages on the part of the males are slightly more frequent 
than in England. Divorce and separation are frequent. 
Thus in 1876-30 they formed near y 5 per cent. of the 
marriages, while in Belgium and the Netherlands they do 
not reach 1 per cent. 
the different creeds, 
(exeladi 


‘marriages 


bi 


Table of 
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the five years 1877-81 showed that 
ng the canton of Geneva, where the creed is not 
) there were only 0.7 separations per 1000 existing 
where both husband and wife were Catholics, 
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2.8 where both were Protestants, 3.2 where the husband 
was a Catholic and the wife a Protestant, and 4.5 where 
the husband was a Protestant and the wife a Catholic. 

The percentage of illegitimate births during the years 
1871-77 was 5.7, 5.2, 5.1, 4.8, 4.4, 5.0, and 4.9 respectively, a 
rate almost identical with that of England and Wales. 
Infant mortality has been decreasing. While 20.32 per 
cent. of the quick-born children of 1876 died in their first 
year, only 17.3 died in 1885. 

The following table shows the annual number of births, 
ete. : 


tank Per 1000| Births. |Per1000) Deaths. gota 
1871-75} 21,732 8.0 85,832 | 31.6 64,479 | 23.8 
1876-80 20,740 7A 91,197 | 32.5 64,671 | 23.1 
1881-84) 19,708 6.8 85,612 | 29.6 61,082 | 21.1 
1885 | 20,105 6.8 83,579 | 28.6 61,548 | 21.0 
At the census of 1880 there were in Switzerland 211,035 


foreigners (112,311 males and 98,724 females’, 
or one foreigner to every 13 or 14 of the popu- 
lation. The origin of this alien element was 
very various: from Alsace-Lorraine, 2607 males, 2732 
females; Germany, 43,923, 45,991 ; Austria-Hungary, 8339, 
4929; Italy, 27,821, 13,709; Spain and Portugal, 175, 93; 
France, 26,264, 27,389; Holland and Belgium, 445, 493; 
Great Britain, 1027, 1785; Russia, 599, 685; Servia, Rou- 
mania, and Greece, 119, 35; Denmark, Norway, and Swe- 
den, 194, 188; America, 563, 548, 

Between 1868 and 1877 the average number of emigrants 
from Switzerland was 3516 per annum ; between 
1878 and 1882 it was 7196. In 1883, 1884, and Emigration, 
1835 the figures were respectively 13,502 {12,758 
of them native-born Swiss), 9608, and 7583. By far the 
greater proportion of the emigrants found their way to 
America, and mainly to the United States, though some of 
the South American republics (as Chili attract a considerable 
number. In the five years 1876-80 3172 persons on an aver- 
age left for North America annually, 99 for Central America, 
594 for South America, and 107 for Australia, while Asia 
and Africa together did not count more than 167. 


Foreigners, 


The population is to a very great extent rural. Only 
three cities (Zurich, Geneva, and Basel) have : 
a population exceeding 50,000, and at the census Cities. 


of 1880 only 59 other towns had each more than 
4000 inhabitants. Of these Bern (see table above’, Lau- 
sanne, Chaux de Fonds (22,456), St. Gall, Lucerne, Neucha- 
tel, Winterthur (13,595), Schaffhausen, Biel (11,623), Frei- 
burg, Herisau (11,082), and Locle (10,464 exceeded 10,000. 

A religious census was taken in 1850, 1860, 1870, and 1880; 
in the first case only three categories were rec- 
ognized—Catholic, Protestant, and J ew; in 
1860 and 1870 four—Catholic, Protestant, Chris- 
tians of other denominations, and non-Christian. After 
much discussion the federal council, which had proposed 
to drop the religious census in 1880, was prevailed upon by 
the arguments of ten cantons to adopt a similar classifica- 
tion in 1880. The figures in 1870 were—1,566,347 Protes- 
tants, 1,084,369 Catholics, 11,435 members of other sects, 
and 6996 Jews; in 1880 the Protestants numbered 1,667,109, 
the Catholics 1,160,782, the Jews 7373, and miscellaneous 
10,838. The Jews are most strongly represented in the can- 
tons of Bern (1316 in 1880 , Basel 1053), Aargau (1234', Zu- 
rich /806), Neuchatel (689), and Geneva 662). 

It has been estimated that, of ee on area of Switzer- 
land, 1,642,471 acres are under arable cultiva- ‘ 
tion and 1,917,632 acres in forest, while 2,866,- iy ater 
113 acres are altogether unproductive. Agri-. ; 
cultural statistics have never been systematically registered - 
by the federal authorities, and only a few of the cantons 
have devoted serious attention to the matter. Herr C, 
Mihlemann (Z. f. schweiz. Stat., 1886) gives the following 
estimate of the area cropped and the annual value (in thou- 
sands of francs, of the produce: 


Religion. 


.| Value Acres. | Value 


36.054 Other fodder plts. 


,346 Pease and beans.) 9,574 1,060 

5 i q 486 

6,101 

18 

704 
4,842! 

\Carrots 16,056) A12 
‘Mixed fodder... 383,612) 86,67 “ medium) 609,865 82.928 
CUNG OP Sas cast ecan '217,897, 66,048 Se HGr iui 578,940 28,115 
Lucerne............ 27,744 7,449 Pasture & alps” 1,962,693 139.001 
[Esparcet Racave sees 89,324) 19,340, Vineyards ......... +| 79,020, 62,350) 
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The value of the fruit produce is given as 127,418,391 | land, where the peasants during the long evenings of winter 
franes [$24,591,749.46] (apples, 71,316,992 [$13,764,179.45] ; | for centuries devoted themselves to producing artistic arti- 


pears, 33,656,150 [37,460,636.95}). 


} 


cles in wood. It was regularly organized by Christian 


The name “allmend” is given to land still held in com- | Fischer in Brienz (1825), and is now mainly in the hands 
|of a company, founded in 1881, which associates capitalists 


mon, whether arable, meadow, pasture, or 
“Allmends.” forest. The main part of the “allmends” now 

existing consists of pasture and forest land. 
The pasture lands, “ alps,” or high mountain pastures com- 
prise “ 
alpen,” or cow-pastures, and “hochalpen” 
(sometimes 9000 feet above the sea‘, for sheep 
and goats. They are most numerous in Neuchatel, Bern, 
and Grisons, The capital value of the whole is estimated 
at 200,000,000 frances or more. Of the 3032 miles of forest 


“ Alps.” 


land 127.3 belong to the state, 2007.1 to “com- | 


Forests. munes” or private associations, and 897 to pri- 


vate persons. The federal Government has 
done much to reafforest tracts, both by itself and by stimu- 
lating cantonal effort, and generally to promote the science 
of foréstry. 

The silk industry of Switzerland was already established 
at Zurich and Basel in the latter half of the 13th 
century; butafter a period of prosperity it died 
out. It was again introduced by the Protes- 
tants expelled from Locarno in 1555. Crape, velvet, and 
taffetas were the favorite products of the first stage ; ribbon- 
weaving came later with another band of Locarno refugees 
and the French Huguenots, In 1872 116 firms were engaged 
in the silk trade, in 1881 134. Between those dates the 
employés had inereased from 39,940 to 49,816 (65,000 in 


Industries. 


voralpen,” used in the spring, ‘‘ mittel- | 


1833), and the wages from 15,332,186 to 19,815,453 francs | 


[$2,968,761.90 to $3,821,382.43]. In 1881 2,153,100 kilos 
[4,747,585$ tb] of raw silk and 1,067,700 [2,354,2784 tb] of 
silk-waste were imported; and the export of silk goods, 
ribbons, and ferret silk was 1,152,300 [2,540,8214 th], 1,965,- 


400 [4,333,707 tb], and 819,000 kilos [1,305,395 tb] respec- | 


tively. Cotton began to be manufactured in Switzerland in 
the 15th century, and power-loom weaving was introduced 
in 1830. The industry has owed a good deal to the abun- 
dant water-power of the country. In 1881 there were 
about 23,000 cotton looms; and cotton-spinning employed 
about 60,000 spindles. The workers numbered 88,046 in 
1883. Bleaching and cloth-dressing have attained a great 
development in the neighborhood of St. Gall, both in the 
cantons of St. Gall and Appenzell. Printworks are espe- 
cially numerous in Glarus. Aargau is the chief seat of the 
woollen manufacture, having 4 millions [$777,000] of the 
total production valued at 114 million franes [$2,219,500]. 
Linen, the first of the Swiss textile fabrics to find its way 
to a foreign market, is no longer manufactured on a large 
scale. Embroidered goods are the great specialty of the 
export trade of eastern Switzerland,—the:cantons of St. 
Gall, Appenzell, Thurgau, and part of Zurich. In flat- 
stitch machine embroidery 15,256 workers were employed 
in 1872, and 27,801 in 1880 (43 and 47 per 1000 inhabitants). 
In the different departments of hand embroidery 33,359 
persons were employed in 1881. The St. Gall market is 
also supplied by a large number of workers in Vorarlberg. 
The value of the embroidered goods exported from the 
consular district of St. Gall for America alone increased 
from 19 to nearly 30 million franes [$3,657,000 to $5,790,000] 
between 1879 and 1882. Straw-plaiting is an important 
industry in Aargau (centre at Wohlen), Ticino, and Frei- 
burg. In 1867-65, when the trade was at its best, the total 
export was worth 104 million francs [$2,026,500]. Watch 
and clock making is a specially Swiss industry, giving em- 
ployment to 44,000 workers in 1883. In Geneva alone 296 
establishments were at work in 1882 in some department or 
other of the manufacture. The valley of Joux (Vaud and 
Saint Croix), Chaux de Fonds, Locle, Les Brenets, Les Ponts, 
Fleuvier (Neuchitel), Bienne, Porrentruy, Saint Imier 
(Bern), Granges (Soleure), Waldenberg (Basel), and Schaff- 
hausen are all important seats of the craft. The condensed- 
milk industry of Switzerland is also well known. The 
exports in 1875 amounted to 4,261,800 kilos [9,397,269 tb], 
and in 1883 to 12,086,900 [26,651,6144 tb], similar ar- 
ticle is Nestlé’s infants’ food from Vevey. Swiss cheese 
(Emmenthal and Gruyére) has a widespread reputation ; 
the export increased from 5,093,100 kilos [11,230,285 tb] in 
1851 to 25,959,400 [57,241,577 Ib] in 1883. The production 
of beer in Switzerland was 6,160,000 gallons in 1867 and 
20,240,000 in 1882; in the latter year 289,564 gallons were 
exported. The distilleries (1006) produce about 990,000 
gallons of pure alcohol annually. Allusion can only “be 
made here to the great chemical industries of the country, 
its potteries, paper-mills, engineering works, gun-factories, 
etc. : 

Wood-carving was one of the most ancient as it is now 
one of the best known, of the minor arts of Switzerland. 


The great seat of the modern industry is the Bernese Ober- | Schweizer Holzstyl. 


/and workmen in the profits. 


In 1870 1139 men and 56 


| women were employed throughout Switzerland in this de- 


partment; in 1880 the numbers were 1202 and 105.1 

Owing to the original abundance of timber it was almost 
the only material employed in the building of 
houses. There are practically three styles: the 
so-called block-house, in which the logs are 
laid one upon the other; the post-built house, in which 
upright posts and a strong framework are filled in with 
planks; and the “riegelhaus,” in which a framework of 
wood is filled in with brick or stones. In the cantons of 
Zurich, Thurgau, and Schaffhausen the riegelhaus (the 
usual form in southern Germany) has—chiefly owing to the 
increased cost of timber—displaced the two other styles, 
which alone were in use there till the beginning of the 17th 
century.” 

In Gsell-Fels’s Bader u. klimatische Kurorte der Schweiz 
(1880), 505 health stations are mentioned. In Heal 
Aargau we have the hot springs of Baden and a 
Schinznach (sulphur), the salt baths of Rhein- ; 
felden and Mumpf, the mineral waters of Wildegg and Bir- 
mensdorf. In Appenzell there are a number of places 
between 2000 and 3000 feet above the sea famous as whey- 
cure stations (Heiden, Gais, Appenzell, ete.), aud various 
chalybeate springs (Weissbad, Gonten, Heinrichsbad). Basel 
contains salt baths at Schweizerhalle, Bienenberg, and 


Wooden 
houses. 


-Schauenburg. Bern is particularly rich in baths and sana- 


toriums (Lenk, Weissenburg, Heustrich, Gurnigel, Engis- 
tein, Blumenstein). Sehwarzseebad is the chief mineral 
spring in Freiburg; Pfaffers-Ragatz in St. Gall is world- 
famous. The Stachelberger Schwefelbad in Glarus is much 
frequented. The Grisons have almost a superfluity of min- 
eral waters, some of which (St. Moritz, Fideris) are exported 
in large quantities. Weissenstein in Soleure is one of the 
oldest sanatoriums in Switzerland. Lavey and Bex in Vaud 
are respectively famous for their sulphur and salt baths. 
In Valais, Saxon and Leukerbad are famous. The import- 
ance of altitude in the attractiveness of a health resort is 
shown in a table by Guyer, 230 of the hotels for foreign 
visitors being upwards of 3900 feet above the sea. Dr. F. 
Stépel (Industrie u. Handelspolitik der Schweiz, 1876) reckoned 
the total receipts from foreign visitors at 120,000,000 franes. 
The position taken by Switzerland in the trade and com- 
merce of the world is remarkable when the va- 
rious natural obstacles are considered—such as Commerce. 
absence of raw material for her industries, 
costly and difficult means of transport, and restrictive cus- 
toms established by neighboring countries. The following 
table shows the value in thousands of franes of the imports 
and exports for 1885 (the first year for which we have offi- 
cial returns) : 


Im- Ex- 
ports. | ports. 


Germany ........... 249,262 |157,620 
France....<csscdcs.s4 179,195 139,670 
Italy. ......0.0000¢- [112.095 | 60,316 || Egy 
Austria-Hungary] 65,603 | 37,726) 
Great Britain and 

Treland. 51,604 99,396 


Belgium... .| 26,372, 13,076 


England is the preat market for silver watches; Germany 
for gold watches and musical boxes; France for weaving 
machinery; Russia for mills; Italy for mi 


iscellaneous ma- 
chinery; France for asphalt; France for butter; France, 
Italy, Germany,and the United States for cheese; Germany 
for silk; Germany for cattle; France for sheep and goats, 
Cotton manufactures find their way to France, Italy, Aus- 
tria, Britain, Germany, Spain, India, ete.; leather to the 
United States and the Argentine Republic. The enstoms. 
inereased from 3,953,192 franes [$762,966.05] in 1850 to 21,- 
342,403 [$4,119,083.78] in 1884. Ge 
By article 27 of the federal constitution of 1874, primary in- 
struction, while left in the charge of the several 
cantons, is required to be sufficient, obligatory, Education. 
gratuitous, unsectarian, and under publie con- 
trol of the state. The primary school age is up to 


1 See Rahn, Gesch, der bildenden Kiinste in der Sel 
berg, Die Holzschnitzerei des Berner Oberlandes ; and De 
liber Holzschnitzerei, 1884. ; 

2 See Gladbach, Die Holz-Architectur der Schw 8 
ried and Stiirler, Architecture Suisse ; Hochstiitter. 
tektur ; Varin, L' Arch, pittoresque en Suisse ; and G 
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years, as far as this general law is concerned, but in some 
cantons this is raised to fourteen, fifteen, or sixteen years 
of age. The first school year also varies from five to seven 
in different cantons. Great variety indeed exists in the 
whole school organization of the several cantons; while the 
chief authority as regards the primary schools is in some 
cases vested in an educational department or educational 
council, or both, in others it is intrusted to an educational 
director with or without a council. Considering the diffi- 
culties caused in many regions by a Sparse population and 
a rugged country, primary instruction is well carried out. 
Funds are provided by the State, the commune, and often 
by the private individual. Even in remote districts the 
school buildings are generally good. Bern has been espe- 
cially active in building new schools. In 1882 218,191 boys 
and 215,889 girls attended the primary schools. Of these 
311,271 had German as their mother tongue, 97,113 French, 
19,864 Italian, and 5832 Romansch. The total number of 
male teachers was 5840, and of female teachers 2525; the 
average pay in money per male teacher was 1303 francs 
[$251.48], for female teachers 822 francs ($158.65]. The 
primary school property was valued at 137,534,597 franes 
($26,544,177.22] (86,647,507 [$16,722,968.85] in 1871). The 
expense was 14,781,610 francs [$2,852,850.73] (8,708.174 [$1,- 
680,677.58] in 1871). The communes contributed 8,349,697 
francs [$1,611,491.52] and the state 2,825,722 [$545,364.35]. 
The expense per scholar was 34.1 [$6.58]. For the school 
children who are too poor to obtain proper food and cloth- 
ing both public and private assistance is freely rendered, 
Besides the ordinary public primary schools, there are a 
considerable number of secondary schools (attended in 1882 
by 11,155 boys and 8976 girls), preparatory (or intermediate) 
schools (9556, 2133), infant schools (10,864, 11,242), schools 
for adults (12,758, 1110), and private schools (6057, 4834). 
Tn 1832 there were in all 272,039 males and 244,896 females 
in receipt of education. Among the preparatory schools 
are the “colleges” or “gymnasiums” and the industrial 
schools, one of which exists in almost all the cantonal capi- 
tals as well as at Winterthur, Burgdorf, Porrentruy, Einsie- 
deln, Murten, and Brieg. In Grisons and Neuchatel normal 
schools for the education of teachers are attached to the 
cantonal schools. Separate establishments for this purpose 
exist in the cantons of Zurich, Bern, Lucerne, Schwyz, 
Freiburg, Soleure, St. Gall, Aargau, Thurgau, Tessin, Vaud, 
aud Valais. Among the more specialized institutions of the 
preparatory or middle class are the Technitinm at Winterth ur, 
the veterinary colleges at Zurich and Bern, the agricultural 
schools at Oberstrass and Riitli, and the school of dentistry 
at Geneva. In the four universities of Basel, Bern, Zurich, 
and Geneva, each with faculties of law, theology, medicine, 
and arts (philosophy), the average number of matriculated 
students per session of six months was, between 1876 (the 
first year of the Geneva university) and 1881, in theology 
113, in law 188, in medicine 469, and in arts 288—a total of 
1058, te which must be added 334 non-matriculated. Basel 
has a preponderance in theology, Bern in law, Zurich in 
arts. The great federal polytechnicum at Zurich (opened 
in 1855) comprises schools of architecture, civil and indus- 
trial engineering, industrial chemistry, forestry, and agri- 
culture.) 

The public libraries of Switzerland are briefly deseribed 

in vol. xiv. p. 527, as they existed in 1868 (cf, 
Libraries. p. 550); for the learned societies, see So- 
CIETIES. 

The total revenue of the Confederation, which was only 
22,049,353 frances [$4,255,525.13] in 1869, had in- 
creased to 44,308,000 [$8,551,444] on an average 
in 1879-1883, and reached 48,392,000 [$9,339,656] 
in 1885; the expenditure, which was 21,744,459 [$4,196,680.,- 
59] at the first date, had correspondingly increased to 43,- 
312,510 [$8,359,314.43] in 1879-1883, and 46,278,685 [$8,931,- 
786.20) in 1885, 3 

In Switzerland there is no standing army, but every male 
citizen between twenty-four and forty-four 
years of age is bound to military service and 
, drill. The federal forces consist of the Anszuq, 
Elite, or regular army (men from twenty to thirty-two 
years old), and the landwehr (men thirty-two to forty-four 
years). The whole army was reorganized in 1874, when 
extensive functions were assigned to the military physician 
in connection with the recruiting and calling out of the 
soldiers. In the ten years 1875-84 there was one new re- 
eruit for 111 of the population (foreigners excepted) ; 49 per 
cent of the total were declared fit for service, 19 per cent. 
remanded, and 32 per cent. declared unfit. In the long run, 
about 61.1 per cent. of the young men of the country passed 


Finance. 


Army. 


__ | See especially C. Grob. Statistik tiber der Unterrichtswesen in der 
Schweiz, 7 parts, Tess, and Dr. Hf. Wettstein, Bericht iiber Gruppe 30, 
(Zurich Exhibition), 1884, 
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| the standard. In 1886 the regulars numbered 117,179 and 
| the landwehr 84,046.2 

Railway construction, which began in 1844, proceeded in 
earnest after the new legislation of 1852, and 
| by the close of 1862 718 miles had been con- 
| 8tructed ; by 1872 the ordinary lines reached a 
| total of 1459 miles, with 5 miles of special lines; for 1882 
| the corresponding figures were 2667 and 81. The annual 
railway profits increased from 105,599,970 franes {$20,380,- 
794.21| in 1870-74 to 179,151,112 ($34,576,164.61] in 1880-84, 
Tramways began to be laid down in 1862, and rope railways 
in 1877. The railways are mostly in the northern plateau 
and connect with the systems of Northern Europe. The 
only Swiss line which crosses to the south of the Alps is the 
St. Gotthard (see RAILWAyYs). ‘The proposed Simplon rail- 
way has already been carried up the Rhone valley as far as 
Brieg. The mountainous character of the country and the 
special exigencies of its traffic have successfully stimulated 
to some striking efforts of railway engineering. Thus the 
Rigi railway rises from the Lake of Lucerne to a height of 
5739 feet, with a maximum gradient of 250 per thousand ; 
that of the Rorschach-Heiden line is 50 per thousand. 

Switzerland is famous for its well-made and well-kept 
carriage-roads. Some of those that traverse 
the mountain-passes have been constructed at 
great expense. One of the most remarkable is 
the mule-path down an almost perpendicular rock from the 
Gemmi Pass to Leukerbad, made in 1737-40. 

Bern has been the seat of the international Postal Union 
since 1874 (see Post-OFFIcr, vol. xix. p. 600), 

The federalization of the national post-office Post-Office. 
dates from 1848,—the different cantons having 

previously conducted their postal business according to very 
different methods. It is to be noted that this department 
charges itself with the conveyance of passengers as well as 
mails,—these numbering 831,839 in 1880 and 754,365 in 
1885. For other details see the table given in vol. xix. p. 
601. 

The length of telegraph lines increased from 1920 kilo- 
metres [1193.5 miles] in 1852 to 6874 [4271.36 
miles] in 1884 (wires from 1920 to 16,618 kilo- 
metres [1193.5 to 10,326.09 miles]), and the 
number of despatches from 2876 in 1852 to 1,127,311 in 
1884, the total receipts for the latter year being 2,555,687 
franes [$493,247.59]. 

In Switzerland there are thirty-three legalized banks of 
issue; their average circulation of notes in 1885 
was to the value of 123,431,000 franes [$23,822,- 
183]. There are 325 savings banks proper (de- 
posits 246,359,735 frances [$47,547,428.85] in 1882) and 162 
other institutions which receive deposits (267,298,548 francs 
[$51,588,619.76] in 1882). Most of these are in the hands 
of companies or private merchants. 


Besides the older but valuable works of Faber (1756), _Fiisi 
(1768-68), Fiissli (1770-72), Normann (1795-98), Durand (1795-96), 
Meister (1796), see Hist. geogr. statistiche Gemdlde der Schweiz (a 
series of monographs, published by Huber and Co. of St. Gall and 
Bern) ; Hottinger, Staatshaushalt der schweiz. Eidgen., 1847; Fran- 
scini, Stat. della Svizzera, Lugano, 1827 and 1847-49; Wirth, Alige- 
meine Beschreibung der Schweiz; Legoyt and Vogt, La Suisse ; Prof. 
Bgli's most convenient Taschenbuch (1878, ete.) and S: hweizerkunde ; 
Berlepsch, Schweizerkunde, 1875; and Furrer's comprehensive 
Volkswirthshafl-Levicon. A statistical bureau was founded in 1460, a 
statistical society in 1864. Dr, Kummer gives a history of Swiss 
Statisties in Zeitschrift fiir schweiz. Stat., 1885, and his successor, Herr 
Milliet, to whom we are indebted for much of the above informa- 
tion, is engaged on a statistical handbook. (w. A. B. C.—H. A. w.) 
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Part II.—Hisrory. 


The Swiss Confederation is made up of twenty-two 
small states, differing from each other in nearly every | 
point,—religious, political, social, industrial, physical, 
and linguistic ; yet it furms a nation the patriotism of 
whose members is universally acknowledged. History 
alone can supply us with the key to this puzzle; but 
Swiss history, while thus essential if we would 
thoroughly grasp the nature of the Confederation, is 
very intricate and very local. A firm hold on a few 
guiding principles is therefore most desirable, and of 
these there are three which we must always bear in 
mind. (1) The first to be mentioned is the connection 
of Swiss history with that of the empire. Swiss history 
is largely the history of the drawing together of bits 
of each of the imperial kingdoms ( Germany, Italy, and 
Burgundy) for common defence against a common foe 
—the Hapsburgs ; and, when this family have secured 


2 Details may be found in the Almanach de Gotha, 1887. 


820 


to themselves the permanent possession of the em- 
pire, the Swiss League little by little wins its inde- 
pendence of the empire, practically in 1499, formally 
in 1648. Originally a member of the empire, the 
Confederation becomes first an ally, then merely a 
friend. (2) The second is the German origin and 
nature of the Confederation. Round a German nucleus 
(the three Forest districts) there gradually gather 
other German districts; the Confederation is exclu- 
sively German; and it is not till 1803 and 1815 that 
its French- and Italian-speaking *‘ 
to political equality with their former masters, and 
that the Romansch-speaking Leagues of Kheetia 
(Graubiinden) pass from the status of an ally to that 
of a member of the Confederation. Even now, though 
by the constitution three languages (German, French, 
and Italian) are recognized as official, the overwhelm- 
ing majority of the population of the Confederation is 
German-speaking (2,030,792 out of 2,846,102 in 1880), 
and the capital was fixed at Bern by a law of 1848, 
having previously shifted between various German- 
speaking towns, while in olden days the diet always 
met in some German-speaking place. (3) Swiss his- 
tory is a study in federalism. Based on the defensive 
alliances of 1291 and 1315 made between the three 
Forest districts, the Confederation is enlarged by the 
admission of other districts and towns, all leagued with 
the original three members, but not necessarily with 
each other. Hence great difficulties are encountered 
in looking after common interests, in maintaining any 
real union; the diet was merely an assembly of am- 
bassadors with powers very strictly limited by their 
instructions, and there was no central executive author- 
ity. The Confederation is a Staatenbund, or perma- 
nent alliance of several small states. After the break- 
up of the old system in 1798 we see the idea of a 
Bundesstaat, or an organized state with a central 
legislative, executive, and judiciary, work its way to 
the front, an idea which is gradually realized in the 
constitutions of 1848 and 1874. The whole constitu- 
tional history of the Confederation is summed up in 
this transition to a federal state, which, while a single 
state in its relations with all foreign powers, in home 
matters carefully maintains the more or less absolute 
independence of its several members. . 
Swiss history falls naturally into five great divisions : 
I. the origins of the Confederation—up to 1291! ; TI. 
the shaking off dependence on the Hapsburgs—up to 
1394 (1474); IIT. the shaking off dependence on the 
empire—up to 1499 (1648); IV. the period of relig- 
jous divisions and French influence—up to 1814; V. 
the construction of an independent state as embodied 
in the constitutions of 1848 and 1874. 
I. On August 1, 1292, the men of the valley of Uri 
(‘‘homines vallis Uranie’’), the free com- 


Harty Dis» munity of the valley of Schwyz (‘‘ univer- 
ntig sitas vallis de Switz’’), and the associa- 
Lands, tion of the men of the lower valley or 


Nidwald (‘‘communitas hominum intra- 
montanorum vallis inferioris’*) formed an Everlasting 
League for the purpose of self-defence against. all 
who should attack or trouble them, a league which is 
expressly stated to be a conformation of a former one 
(‘‘antiquam confederationis formam juramento valla- 
tam presentibus innovando’’). This League was the 
foundation of the Swiss Confederation. 

What were these districts? and why at this partien- 
lar moment was it necessary for them to form a de- 
fensive league? The legal and political conditions of 
all differed. (a) In 853 Louis the German granted 
(inter alia) all his lands (and the rights annexed to 
them) situated in the ‘* pagellus Uronize ’’ to the con- 
vent of Sts. Felix and Regula in Zurich (the present 
Fraumiinster), of which his daughter Hildegard was 
the first abbess, and gave to this district the privilege 
of exemption from all jurisdiction save that of the 


1 For the legendary origin, see TELL 


subjects’’ are raised | 


SWITZERLAND. 


be that, when, after the ex 


[BISTORY. 


king (Reichsfretheit). The abbey thus became pos- 
sessed of the greater part of the valley of the Reuss 
between the present Devil’s Bridge and the Lake of 
Lucerne, for the upper valley of Urseren belonged at 
that time to the abbey of Dissentis in the Rhine val- 
ley, and did not become permanently allied with Uri 
till 1410. The privileged position of the abbey tenants 
gradually led the other men of the valley to ** com- 
mend’’ themselves to the abbey, whether they were 
tenants of other lords, or free men as in the Schichen- 
thal. The meeting of all the inhabitants of the val- 
ley, for purposes connected with the customary eculti- 
vation of the soil according to fixed rules and methods 
served to prepare them for the enjoyment of full 
political liberty in later days. The important post of 
‘*nrotector’’ (advocatus or vogt) of the abbey was 
given to one family after another by the emperor as a 
sign of trust; but, when, on the extinction of the 
house of Ziringen in 1218, the office was granted to 
the Hapsburgs, the protests of the abbey tenants, who 
feared the rapidly rising power of that family, and 
perhaps also the desire of the emperor to obtain com- 
mand of the St. Gotthard pass (of which the first au- 
thentic mention occurs about 1236, when of course it 
could only be traversed on foot), led to the recall of the 
grant in 1231, the valley being thus restored to its 
original privileged position, and depending imme- 
diately on the emperor. (b) In Schwyz we must dis- 
tinguish between the districts west and east of Steinen. 
In the former the land was in the hands of many 
nobles, amongst whom were the Hapsburgs; in the 
latter there was, at the foot of the Mythen, a free 
community of men governing themselves, and cultivat- 
ing their land in common; both, however, were politi- 
cally subject to the emperor’s delegates, the counts of 
the Ziirichgau, who after 1173 were the ever-advanc- 
ing Hapsburgs. But in 1240 the free_community of 
Schwyz obtained from the emperor Frederick II. a 
charter which removed them from the jurisdiction of 
the counts, placing them in immediate dependence on 
the emperor, like the abbey men of Uri. In a few 
years, however, the Hapsburgs contrived to dispense 
with this charter in practice. (¢) In Unterwalden 
things were very different. The upper valley (Obwald 
or Sarnen, so called because of its position with regard 
to the Kernwald) formed part of the Aargau, the 
lower (Nidwald or Stanz) part of the Ziirichgau, while 
in both the soil was owned by many ecclesiastical and 
lay lords, among them being the Hapsburgs and the 
Alsatian abbey of Murbach. Hence in this district 
there were no privileged tenants, no free community, 
no centre of unity, and this explains why Obwald and 
Nidwald won their way upward so much more slowly 
than their neighbors in Uri and Schwyz. Thus the 
early history and legal position of these three districts 
was very far from being the same. In Uri the Haps- 
burgs, save for a brief space, had absolutely no rights ; 
while in Schwyz, Obwald, and Nidwald they were also, 
as counts of the Ziirichgan and of the Aargau, the 
representatives of the emperor. tga! 
he Hapsburgs had been steadily rising for many 
years from the position of an unimportant The 
family in the Aargau to that of a powerful a 
clan of large landed proprietors in Swabia 
and Alsace, and had attained a certain political impor- 
tance as counts of the Ziirichgan and Aargau. In one 
or both qualities the eadet or Lauffenburg line, to which 
the family estates in the Forest districts round the 
Lake of Lucerne had fallen on the division of the inheri- 
tance in 1232, seemed to have exercised their le 
rights ina harsh manner. In 1240 the free men of 
Schwyz obtained protection from the emperor ; in 1244 
the Hapsburgs built the castle of New 
promontory jutting out into the lake not f 


; 
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council of Lyons in 1245, the head of the cadet line | 


of Hapsburg sided with the pope, the men of the 
Forest “districts should rally round the emperor. 
Schwyz joined Sarnen, Nidwald helped Lucerne; the 
castle of New Hapsburg was reduced to its present 
ruined state ; and in 1248 the men of Schwyz, Sarnen, 
and Lucerne were threatened by the pope with excom- 
munication if they persisted in upholding the emperor 
and defying their hereditary lords the counts of Haps- 
burg. The rapid decline of Frederick’s cause soon en- 
abled the Hapsburgs to regain their authority in these 
districts. Yet these obscure risings have a double his- 
torical interest, for they are the foundation in fact (so 
far as they have any) of the legendary stories of Haps- 
burg oppression told of and by a later age, and these 
fleeting alliances are doubtless what is represented by 
the “antiqua confederatio”’ of 1291, Schwyz already 
taking the lead, while Uri, secure in its privileged 
position, contented itself with giving a moral sup- 
port to its neighbors. After this temporary check the 
power of the Hapsburgs continued to increase rapidly. 
n 1273 the head of the cadet line sold all his lands 
and rights in the Forest districts to the head of the 
elder or Alsatian line, Rudolph, who a few months 
later was elected to the imperial throne, in virtue of 
which he aequired for his family in 1282 the duchy of 
Austria, which now for the first time became connected 
with the Hapsburgs. Rudolph recognized the privi- 
leges of Uri but not those of Schwyz; and, as he now 
united in his own person the characters of emperor, 
count of the Ziirichgau and of the Aargau, and land- 
owner in the Forest districts (a name occurring first in 
1289), such a union of offices might be expected to re- 
sult in a confusion of rights. On April 16, 1291, 
Rudolph bought from the abbey of Murbach in Alsace 
(of which he was ‘*advocate’’) all its rights over the 
town of Lucerne and the abbey estates in Unterwalden. 
It thus seemed probable that the other Forest districts 
would be shut off from their natural means of com- 
munication with the outer world by way of the lake. 
Radolph’s death, on July 15 of the same year, cleared 
the way, and a fortnight later (August 1) the Ever- 
lasting League was made between the men of Uri, 
Schwyz, and Nidwald (the words ‘‘et vallis superi- 
oris,”’ 7.¢., Obwald, were inserted later on the original 
seal of Nidwald) for the purpose of self-defence against 
a common foe. We do not know the names of the 
delegates of each valley who concluded the treaty, nor 
the place where it was made, nor have we any account 
of the deliberations of which it was the result. The 
common seal—that great outward sign of the right of 
a corporate body to act in its own name without need- 
ing to ask the permission of any external authority— 
appears first in Uri in 1243, in Schwyz in 1281 ; in 
idwald not till this very document of 1291 ; yet, de- 
spite the great differences in their political status, they 
] joined in concluding this League, and confirmed it 
by their separate seals, thereby laying claim on be- 
half of their union to an independent existence. Be- 
sides promises of aid and assistance in the case of at- 
tack, they agree to punish great criminals by their own 
authority, but advise that, in minor cases and in all 
civil cases, each man should recognize the “‘judex ”’ to 
whom he owes suit, engaging that the confederates 
will, in case of need, enforce the decisions of the 
*“judex.”’ At the same time they unanimously refuse 
to recognize any “‘ judex’’ who has bought his charge 
or is a stranger to the valleys. All disputes between 
the parties to the treaty are, as far as possible, to be 
settled by a reference to arbiters, a principle which re- 
mained in foree for over six Ganirad years. “ Judex”’ 
is a general term fur any local official, especially the 
chief of the community, whether named _by the lord 
or by the community; and, as earlier in the same 
Rudolph had promised the men of Schwyz not to 

ha upon them a ‘‘judex”’ belonging to the class of 
' jecture from this very decided pro- 


erfs, we may conj 7 ; 
test that the chief source of disagreement was in the 
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matter of the Eka pedo of the lord and the free 
community, and that some recent event in Schwyz led 
it to insist on the insertion of this provision. It is 
stipulated also that every man shall be bound to obey 
chy: lord ‘* convenienter,”’ or so far as is fitting and 
night. 

Il. In the struggle for the empire, which extended 
over the years following the conclusion of 
the League of 1291, we find that the Con- 
federates support without exception the 
anti-Hapsburg candidate. On October 16, 
1291, Uri and Schwyz ally themselves with 
Zurich, and join the general rising in Swabia against 
Albert, the new head of the house of Hapsbuarg. « It 
soon failed, but hope revived when in 1292 Adolf of 
Nassau was chosen emperor. In 1297 he confirmed to 
the free men of Schwyz their charter of 1240, and, 
strangely enough, confirmed the same charter to Uri, 
instead of their own of 1231. It isin his reign that 
we have the first recorded meeting of the ‘‘landsge- 
meinde’’ (or assembly) of Schwyz (1294), that of Uri 
being heard of as early as 1275. But in 1298 Albert 
of Hapsburg himself was elected to the empire. His 
rule was strict and severe, though not oppressive. He 
did not indeed confirm the charters of Uri or of Schwyz, 
but he did not attack the ancient rights of the former, 
and in the latter he exercised his rights as a landowner 
and did not abuse his political rights as emperor or as 
count. In Unterwalden we find that in 1304 the two 
valleys were joined together under a common adminis- 
trator, a great step forwards to permanent union. The 
stories of Albert’s tyrannical actions in the Forest dis- 
tricts are not heard of till two centuries later, though 
no doubt the union of offices in his person was a per- 
manent source of alarm to the Confederation. It was 
in his time too that the ‘‘ terrier’? (or list of manors 
and estates, with enumeration of all quit rents, dues, 
ete., poets by the tenants to their lords) of all the 
Hapsburg possessions in Upper Germany was begun, 
and it was on the point of being extended to Schwyz 
and Unterwalden when Albert was murdered (1308) 
and the election of Henry of Luxemburg roused the 
free men to resist the officials charged with the survey. 
Despite his promise to restore to the Hapsburgs all 
rights enjoyed by them under his three predecessors 
(or maintain them in possession), Henry confirmed, 
on June 3, 1309, to Uri and Schwyz their charters of 
1297, and, for some unknown reason, confirmed to 
Unterwalden all the liberties granted by his predeces- 
sor, though as a matter of fact none had been granted. 
This charter, and the nomination of one imperial bail- 
iff to administer the three districts, had the effect of 
placing them all (despite historical differences) in an 
identical political position, and that the most privileged 
yet given to any of them,—the freedom of the free 
community of Schwyz. A few days later the Con- 
federates made a fresh treaty of alliance with Zurich ; 
and in 1310 the emperor placed certain other inhabi- 
tants of Schwyz on the same privileged footing as the 
free community. The Hiatetri were put off with 
promises ; and, though their request (1311) fur an in- 

uiry into their precise rights in Alsace and in the 
Porat districts was granted, no steps were taken to 
earry out this investigation. Thus in Henry’s time 
the struggle was between the empire and the Haps- 
burgs as to the recognition of the rights of the latter, 
not between the Hapsburgs and those dependent on 
them as landlords or counts. 

On Henry’s death in 1313 the electors hesitated 
long between Frederick the Fair of Hapsburg and 
Louis of Bavaria. The men of Schwyz seul this 
pila for making a wanton attack on the aie 
abbey of Kinsiedeln, with which they had a long- 
standing quarrel as to rights of pasture. The abbot 
caused them to be excommunicated, and Frederick 
(the choice of the minority of the electors), who was 
the hereditary ‘‘ advocate” of the abbey, placed them 
under the ban of the empire. Louis, to whom they 


Morgarten 
and the 
League of 
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22 


appealed, removed the ban ; on which Frederick issued 
a decree by which he restored to his family all their 
rights and possessions in the three valleys aid Urseren, 
and charged his brother Leopold with the exeeution of 


this order. The Confederates hastily concluded alli- | 


ances with Glarus, Urseren, Art, and Interlaken to 
protect themselves frum attack on every side. Leo- 
yvld collected a brilliant army at the Austrian town of 
Zug in order to attack Schwyz, while a body of troops 
was to take Unterwalden in the rear by way of the 
Briinig pass. On November 15, 1315, Leopold, with 
from 15,000 to 20,000 men, moved forward along the 
shore of the Lake of Egeri, intending to assail the 


village of Schwyz by climbing the steep hillside above | 


the southern end of the lake, through the narrow pass 
of Morgarten between the mountain and the lake. 
At the summit of the pass waited the valiant band of 
the Confederates, from 1300 to 1500 strong. The 
march up the rugged and slippery slope threw the 
Austrian army into disarray, which become a rout and 


. | 
mad flight when huge boulders and trunks of trees | 


were hurled from above by their foes, who charged 
down on them, and drove them into the lake. No 
fewer than 1500 Austrians fell ; their brilliant cavalry 
had completely failed ‘before the onset of the lightly 
armed Swiss footmen. Leopold fled in hot haste to 
Winterthur, and the attack by the Briinig was driven 
back by the men of Unterwalden. On December 9, 
1315, representatives of the victorious highlanders met 
at Brunnen, on the Lake of Lucerne, not far from 
Schwyz, and renewed the Everlasting League of 1291. 
In their main lines the two documents are very similar, 
the later being chiefly an expansion of the earlier. 
That of 1315 is in German (in contrast to the 1291 


League, which is in Latin), and has one or two strik- | 


ing clauses largely indebted to a decree issued by 
Zurich on July 24, 1291. 
or their dependents is to recognize a new lord without 
the consent and counsel of the rest (this is probably 
meant to provide for an interregnum in or disputed 
election to the empire, possibly for the chance of the 
election of a Hapsburg) ; strict obedience in all lawful 


matters is to be rendered to the rightful lord in each | 
case, unless he attacks or wrongs any of the Confeder- | 


ates, in which ease they are to be free from all obliga- 
tions; no negotiations, so long as the ‘‘ Lander’’ have 
no lord, are to be entered on with outside powers, save 
by common agreement of all. Louis solemnly recog- 
nized and confirmed the new League in 1316, and in 
1318 a truce was concluded between the. Confederates 
and the Hapsburgs. who treat with them on equal 
terms. ‘The lands and rights annexed belonging to 
the Hapsburgs in the Forest districts are fully recog- 
nized as they existed in the days of Henry of Luxem- 
burg and freedom of commerce is granted. But there 
is not one word about the political rights of the Haps- 
burgs as counts of the Ziirichgau and Aargau. This 
distinction gives the key to the whole history of the 
relations between the Confederates and Hapsburgs ; 
the rights of the latter as landowners are fully allowed, 


and till 1801 they possessed estates within the Confed- | 


eration; it is their political rights which are always 
contested by the Swiss, who desire to rule themselves, 
free from the meddling of any external power. 
As early as 1320 we find the name ‘* Swiss” (derived 
from Schwyz, which bad always been the 
The League Jeader in the struggle) applied to the Con- 
of eight . ; 
members. federation as a whole, thongh it was not 
till after Sempach (1386) that it came into 
popular use, and it did not form the official name of 
the Confederation till 1803. This is in itself a proof 
of the great renown which the League won by its 
vietory at Morgarten. Another is that as years go by 
we find other members admitted to the privileges of 
the original alliance of the three Forest districts. 
First to join the League (1332) was the neighboring 
town of Lucerne, which had grown up round the 
monastery of St. Leodegar (whence the place took its 
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|name), perhaps a colony, certainly a cell of the great 
house of Murbach in Alsace, under the rule of which 
the town remained till its sale in 1291 to the Haps- 
burgs. This act of Lucerne was opposed by the house 
of Austria, but, despite the decision of certain chosen 
‘arbitrators in favor of the Hapsburg claims, the town 
clung to the League with which it was connected by 
‘its natural position, and thus brought a new element 
‘into the pastoral association of the Forest districts, 
'which now surrounded the entire Lake of Lucerne. 
| Next, in 1351, came the ancient city of Zurich, which 
‘in 1218, on the extinction of the house of Ziiringen, 
‘had become a free imperial city in which the abbess 
of the Fraumiinster (the lady of Uri) had great influ- 
ence, though from 1240 the citizens elected the council 
which she had previously named. In 1336 there had 
been a great civic revolution, headed by Rudolph 
Brun, which had raised the members of the craft 
guilds to a position in the municipal government of 
equal power with that of the patricians, who, however, 
did not cease intriguing to regain their lost privileges, 
so that Brun, after long hesitation, decided to throw 
in the lot of the city with the League rather than with 
Austria. In this way the League now advanced from 
the hilly country to the plains, though the terms of 
the treaty with Zurich did not bind it so closely to 
the Confederates as in the other eases (the right of 
making alliances apart from the League being reserved, 
though the League was to rank before these), and 
hence rendered it possible for Zurich now and again 
to incline towards Austria in a fashion which did great 
hurt to its allies. In 1352 the League was enlarged 
by the admission of Glarus and Zug. Glarus belonged 
‘to the monastery of Siickingen on the Rhine (founded 
by the Irish monk Fridolin), of which the Hapsburgs 
were ‘‘advocates,” claiming therefore many rights 
over the valley, which refused to admit them, and 
joyfully received the Confederates who came to its aid ; 
but it was placed on a lower footing than the other 
members of the League, being bound to obey their 
orders. Three weeks later the town and district of 
Zug, attacked by the League and abandoned by their 
Hapsburg masters, joined the Confederation, forming 
a transition link between the civic and rural members 
of the League. The immediate occasion of the union 
of these two districts was the war begun by the 
Austrian duke against Zurich, which was ended i the 
Brandenburg peace of 1352, by which Glarus and Zu 
_were to be restored to the Hapsburgs, who also regaine 
their rights over Lucerne; Zug was won for good by 
a bold stroke of the men of Schwyz in 1364, but it was 
‘not till the day of Niifels (1388) that Glarus recovered 
‘its lust freedom. ‘These temporary losses and the 
‘treaty made by Brun of Zurich with Austria in 1356 
'were, however, far outweighed by the entrance into 
the League in 1353 of the famous town of Bern, which, 
‘founded in 1191 by Berthold V. of Zaringen, and en- 
| dowed with great privileges, had become a free impe- 
rial city in 1218 on the extinction of the Ziiringen 
dynasty. Founded for the purpose of bridling the 
turbulent feudal nobles around, many of whom had 
become citizens, Bern beat them back at Dornbiihl 
(1298), and made a treaty with the Forest districts as 
early as 1323. In1339, at the bloody fight of Laupen, 
she had broken the power of the nobles forever, and 
in 1352 had been forced by a treaty with Austria to 
‘take part in the war.against Zurich, but soon after the 
conclusion of peace entered the League as the ally of — 
the three Forest districts, being thus only indirect! 
joined to Lucerne and Zurich. The speci 
ance of the accession of Bern was that the Lea 
began to spread to the west, and was thus bre 
connection for the first time with the Frenek 
land of Savoy. The League thus numbe 
members, the fruits of Morgarten, and 
members were admitted till 1481, after the 
war. But, in order to thoroughly ur 
nature of the League, it must be remem 


1315-1411.] 


while each of the five new members was allied with | 


the original nucleus,—the three Forest districts,— 
these five were not directly allied to one another: Lu- 
cerne was allied with Zurich and Zug; Zurich with Lu- 
cerne, Zug, and Glarus; Glarus with Zurich ; Zug 
with Lucerne and Zurich; Bern with no one except 
the three original members. The circumstances under 
which each entered the League can alone explain the 
very intricate relations at this time of its eight 
members. 

After a short interval of peace the quarrels with 
Austria broke out afresh ; all the members 
of the League, save the three Forest dis- 
tricts and Glarus, joined the great union of 
the South German cities; but their attention was soon 
called to events nearer home. Lucerne fretted much 
under the Austrian rule, received many Austrian 
subjects among her citizens, and refused to pay custom 


Sempach. 


duties to the Austrian bailiff at Rothenburg, on the | 


ground that she had the right of free traffic. An 
attack on the custom-house at Rothenburg, and the 
ift of the privileges of burghership to the discontented 


inhabitants of the little town of Sempach a short way | 


off, so irritated Leopold IIT. (who then held all the 
possessions of his house outside Austria) that, un- 
mindful of the defeat of his uncle at Morgarten in 
1315, he collected a great army, with the intention of 
crushing his rebellious town. Lucerne meanwhile had 
summoned the other members of the League to her 
aid, and, though Leopold's feint of attacking Zurich 
caused the troops of the League to march at first in 
that direction, they discovered their mistake in time 
to turn back and check his advance on Lucerne. 
From 1500 to 1600 men of Uri, Schwyz, Unterwalden, 
and Lucerne opposed the 6000 which made up the 
Austrian army. The decisive fight took place on 
July 9, 1386, near Sempach, on a bit of sloping 
meadow-land, eut up by streams and hedges, which 
forced the Austrian Lhe to dismount. The great 
heat of the day, which rendered it impossible to fight 
in armor, and the furious attacks of the Confederates, 
finally broke the Austrian line after more than one 
repulse and turned the day (see WINKELRIED). Leo- 
pold, with a large number of his followers, was slain, 
and the Hapsburg power within the borders of the 
Confederation finally broken. Glarus at once rose in 
arms against Austria, but it was not till the expira- 
tion of the truce made after Sempach that Leopold’s 
brother, Albert of Austria, brought an army against 
Glarus, and was signally defeated at Nafels (not far 
from Glarus) on April 9, 1388, by a handfal of Glarus 
and Schwyz men, the troops of the other Confederates 

arriving too late. 
In 1389 a peace for seven years was made, the Con- 
federates being secured in all their con- 


Freedom quests; an attempt made in 1393 by Austria 
a oe by means of Schéno, the chief magistrate 
Primeoe of Zurich and leader of the patrician party, 
the Haps- to stir up afresh attack failed owing toa 
burgs. rising of the burghers, who sympathized 


with the Confederates, and on July 16, 
1394, the peace was prolonged for twenty years (and 
again in 1412 for fifty years), various stipulations being 
made by which the hundred years’ struggle of the 
League to throw off all political dependence on the 
Hapsburgs was finally crowned with success. Glarus 
was freed on payment of 200 pounds annnally (in 
1389-1395 it bought up all the mghts of Sackingen) ; 
Zug too was released from Austrian rule. Schwyz was 
given the town of Kinsiedeln (the ‘‘advocatia”’ of the 
great abbey following in 1397); Lucerne got the 
Entlibuch, Sempach. and Rothenburg, the last-named 
being mortgaged only; Bern and Solothurn were con- 
firmed in their conquests. Above all, the Confedera- 
tion as a whole was relieved from the overlordship of 
the Hapsburgs, to whom, however, all their rights and 
dues as landed proprietors were expressly reserved,— 
Bern, Zurich, and Solothurn guaranteeing the main- 


e 
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tenance of these rights and dues, with power in case 
of need to call on the other Confederates to support 
them by arms. Thus the distinction always made by 
the Confederates between the Hapsburgs as rulers and 
as land-owners was once more upheld; and, though 
that powerful family entertained hopes of recovering 
its former rights, so that technically the treaties of 
1389, 1394, and 1412 were but truces, it fiflally and 
forever renounced all its feudal rights and privileges 
within the Confederation by the * Everlasting Com- 
pact’ of 1474. 

It is probable that Bern did not take any active 
share in the Sempach war because she was bound by 
the treaty of peace made with the Austrians in 1368; 
and Solothurn, allied with Bern, was doubtless a party 
to the treaty of 1394 (though not yet in the League), 
because of its sufferings in 1382 at the hands of the 
Kyburg line of the Hapsburgs, whose possessions 
(Thun, Buredorf, ete.) in 1384 fell into the hands of 
the two allies. 

We may mention here the foray (known as the Eng- 
lish or Gugler war) made in 1374-75 by Enguerrand de 
Coucy (husband of’ Isabella, daughter of Edward IIT. 
of England) and his freebooters (many of them Eng- 
lishmen and Welshmen). called ‘‘ Gugler”’ from their 
pointed steel caps, with the object of obtaining posses- 
sion of certain towns in the Aargau (including Sem- 
pach), which he claimed as the dowry of his mother 
Catherine. daughter of the Leopold who was defeated 
at Morgarten. He was put to rout in the Entlibuch 
by the men of Bern, Freiburg, Schwyz, and Unter- 
walden in December, 1375. ‘his victory, which gave 
rise to the first great Swiss war song, was commem- 
orated with great rejoicings as lately as 1875. 

III. The great victory at Sempach, not merely 
vastly increased the fame of the Everlast- 


ing League but also enabled it to extend Struggles 
both its influence and its territory. The i Appen- 
15th century is the period when both the — Gaui, Pe 
League and its several members took the Valais. 


aggressive, and the expansion of their power 

and lands cannot be better seen than by comparing 
the state of things at the beginning and at the end 
of this century. The pastoral highlands of Ap- 
penzell (Abbatis Cella) and the town of St. Gall had 
long been trying to throw off the rights exercised over 
them by the great abbey of St. Gall, founded in the 
7th century by the Irish monk of that name. The 
Appenzellers in particular had offered a stubborn 
resistance, and the abbot’s troops had been beaten 
back by them in 1403.0n the heights of Vovelinseck, 
and again in 1405 in the great fight on the pass of the 
Stoss! (which led up into the highlands), in which 
the abbot was backed by the duke of Austria. Schwyz 
had given them some he!p, and in 1411 Appenzell was 
placed under the protection of the League {save Bern), 
with which in the next year the city of St. Gall made 
a similar treaty to last ten years. So too in 1416-17 
several of the ‘‘tithings’’ of the Upper Wallis or 
Valais (/.e., the upper stretch of the hone valley), 
which in 1388 had ated the bishop and the nobles in 
a great fight at Visp, became closely associated with 
Lucerne, Uri, and Unterwalden. It required aid in 
its final struggle against the great house of Raron, the 
count-bishop of Sitten (or Sion), and the house of 
Savoy, which held Lower Wallis,—the Forest districts, 
onthe other hand, wishing to secure themselves against 
Raron and Savoy in their attempt to permanently con- 
quer the Val d’Ossola on the south side of the Simplon 
pass. Bern, however, supported its burgher, the lord 
of Raron ; but, by a peace made in 1420, the powers 
of the bishop and the lord of Raron were greatly di- 
minished ;: the latter house soon after sold all its lands 


1 The tales of the heroie defence of Uli Rottach of Appenzell, 
and of the appearance of a company of Appenzell women dis- 
guised as warriors which turned the battle, are told in connee- 
tion with this fight, but do not appear till the 17th and 18th cen- 
turies, being thus quite unhistorical, so far as our genuine evi- 
dence goes, 
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and rights, and migrated to the district of Toggen-|Carmagnola. In 1419 Uri and Obwald bought from 
burg. Such were the first links which bound these its lord the town and district of Bellinzona. This 
lands with the League; but they did not become full| rapid advance, however, did not approve itself to the 
members for a long time—Appeuzell in 1513, St. Gall) duke of Milan, and Carmagnola reoceupied both 
in 1803, Wallis in 1815. / valleys; the Confederates were not at one with regard 
Space will not allow us to enumerate all the small | to these southern conquests ; a small body pressed on 
conquestg made in the first half of the 15th century by | in frout of the rest, but was cut to pieces at Arbedo 
every member of the League ; suffice it to say that | near Bellinzona in 1422. A bold attempt in 1425 by 
each increased and rounded off its territory, but did|aSchwyzer, Peter Rissi by name, to recover the Val 
not give the conquered lands any political rights, | d’Ossola caused the Confederates to send a force to 
governing them as ** subject lands,’’ often very harshly. | rescue these adventurers; but the duke of Milan 
The same phenomenon of lands which had won their intrigued with the divided Confederates, and finally 
own freedom playing the part of tyrant over other in 1426, by a payment of a large sum of money and 
lands which jomed them more or less by their volun-| the grant of certain commercial privileges, the Val 
tary action is seen on a larger scale in the case of the Leventina, the Val d Ossola, and Bellinzona were 
conquest of the Aargau, and in the first attempts to | restored to him. Thus the first attempt of Uri to 
secure a fvoting south of the Alps. acquire a fuoting south of the Alps had failed, but 
In 1412 the treaty of 1394 between the League and | the wish to recover its lost conquests still continued, 
the Hapsburgs had been renewed for fifty years; but | and a later attempt was more successful, leading to the 
when in 1415 Duke Frederick of Austria helped Pope | inclusion in the Confederation of what has been called 
John XXIL. to escape from Constance, where the | “ Ttalian Switzerland.” : “ 
great council was then sitting, and the emperor Sigis-| The original contrasts between the social condition 
mund placed the duke under the ban of the empire, | of the different members of the League ” 
summoning all members of the empire to arm against became more marked when the period of oo pian 
him, the League hesitated, because of their treaty of | conquest began, and led to quarrels and : 
1412, till the emperor declared that all the rights and_ ill-feeling in the matter of the Aargau and the Italian 
lands of Austria in the League were forfeited, and conquests which a few years later ripened into a civil 
that their compact did not release them from their, war, brought about by the dispute as to the succession 
obligations to the empire. In the name, therefore, of | to the lands of Frederick, count of Toggenburg, the 
the emperor, and by his special command, the different last male representative of his house. Count Fred- 
members of the League overran the extensive Haps-| erick’s predecessors had greatly extended their do- 
burg possessions in the Aargau. The chief share fell | mains, so that they took in not only the ‘Toggenburg 
to Bern, but certain districts (known as the Free or upper valley of the Thur, but Cease Sargans, 
Aemter) were joined together and governed as baili- the Rhine valley between Feldkirch and Sargans, the 
wicks held in common by all the members of the) Prittigau, and the Davos valley. He himself, the 
League (save Uri, busied in the south, and Bern, who last great feudal lord on the left bank of the Rhine, 
had already secured the lion's share of the spoil for| had managed to secure his vast possessions by making 
herself). This is the first case in which the League treaties with several members of the League, par- 
as a whole took up the position of rulers over districts ticularly Zurich (1402) and Schwyz (1417),—from 1428 
which, though guaranteed in the enjoyment of their inclining more and more to Schwyz (then ruled by Ital 
old rights, were nevertheless politically unfree. As| Reding), being disgusted with the arrogant behavior 
an encouragement and a reward, Sigismund had|of Stiissi, the burgomaster of Zurich. Tis death 
granted in advance to the League the right of criminal | (April 30, 1436) was the signal for the breaking out 
jurisdiction (“haute justice’’ or ‘‘ Blutbann’’), which | of strife. The Prittigau and Davos valley formed the 
points to the fact that they were soon to become inde-| League of the Ten Jurisdictions in Rheetia (see below), 
pendent of the empire, as they were of Austria. But| while Frederick’s widow sided with Zurich against 
all through the 15th century it must be carefully borne | Schwyz for different portions of the great inheritance 
in mind that the members of the League were con-| which had been promised them. After being twice 
stantly recognized as and acknowledged themselves to | defeated, Zurich was forced in 1440 to buy peace by 
be members of the empire. certain cessions (the Upper March) to Schwyz, the 
As the natural policy of Bern was to seek to enlarge general feeling of the Confederates being opposed to 
its borders at the expense of Austria, and Zurich, several of them going so far as to send men 
ries later of Savoy, so we find that Uri, shut off and arms to Schwyz. Zurich, however, was bitterly 
talian b Hvsical fr > = ar | Ai ° 
conquests. by physical causes from extension in other! disappointed at these defeats, and had recourse to 
directions, as steadily turned its eyes to-| that policy which she had adopted in 1356 and 1393— 
wards the south. In 1410 the valley of Urseren was/an alliance with Austria (concluded in 1442), which 
finally joined to Uri; though communications were| now held the imperial throne in the person of Fred- 
difficult, and carried on only by means of the ‘‘stie-| erick IIT. Though technically within her rights ac- 
bende Briicke,” a wooden bridge suspended by chains’ cording to the terms on which she had joined the 
over the Reuss, along the side of a great rocky but-| League in 1351, this act of Zurich caused the greatest 
tress (pierced in 1707 by the tunnel known as the irritation in the Confederation, and civil war at once 
Urnerloch), yet this enlargement of the territory of | broke out, especially when the Hapsburg emperor had 
Uri gave it complete command over the St. Gotthard heen solemnly received and acknowledged in Zurich. 
pass, long commercially important, and now to serve | In 1443 the Zurich troops were completely defeated at 
for ad cs of war and conquest. Already in 1403) St. Jakob on the Sihl, close under the walls of the city, 
Uri and Obwald had taken advantage of a quarrel | Stiissi himself being slain. Next year the city itse 
with the duke of Milan as to custom dues at the was long besieged. Frederick, unable to get help 
market of Varese to occupy the long narrow valley on elsewhere, procured from Charles VIL. of France the 
the south of the pass called the Val Leventina; in despatch of a body of Armagnac free lances (the 
1410 the men of the same two lands, exasperated by Hcorcheurs), who came, 30,000 strong, under the 
the insults of the local lords, called on the other mem- dauphin Louis, plundering and harrying the land, till, 
bers of the League, and all jointly (except Bern) oc-| at the very gates of the free imperial city of Basel 
eupied the Val d’Ossola, on the south side of the (which had made a twenty years’ alliance with Bern), 
Simplon pass. But in 1414 they lost this to Savoy, | by the leper house of St. Jakob on the Bi 
and, with the object of getting it back, obtained in | 26, 1444), the desperate resistance of a small 
1416-17 the alliance of the men of Upper Wallis, then | Confederates (1200 to 1500) till cut to piece 
fighting for freedom, and thus regained the valley, | the advance of the freebooters, who susta 
despite the exertions of the great Milanese general ' tremendous losses that, though the victors, t 
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made peace, and returned whence they had come. 
Several small engagements ensued, Zurich long declin- 
ing to make peace because the Confederates required, 


as the result of a solemn arbitration, the abandonment | 


of the Austrian alliance. At length it was concluded 
in 1450, the Confederates restoring almost all the 
lands they had won from Zurich. Thus ended the 
third attempt of Austria to conquer the League by 


means of Zurich, which used its position as an im- | 


perial free city greatly to the harm of the League, and 
was the cause of the first civil war which distracted 
the League. 
These fresh proofs of the valor of the Confederates, 
and of the growing importance of the 
Constitution League, did not fail to produce important 
— sults. In 1452 the ** Confederates of the 
League, resnits. In 1452 the ‘* Confederates of the 
¢, 1450. 
styled themselves) made their first treaty 
of alliance with France, a connection which was des- 
tined to exercise so much influence on their history. 
Round the League there began to gather a new class 


of allies (known as ‘* Zugewandte Orte,’’ or associated 


districts), more closely joined to it, or to certain mem- 
bers of it, than by a mere treaty of friendship, yet not 


being admitted to the rank of a full member of the | 
Of these associates three, the abbot (1451) | 


League. 
and town of St. Gall (1454), and the town of Bienne 


(Biel), through its alliance (1352) with Bern, were | 


given seats and votes in the diet, being called “‘ socii’’; 
while others, known as ‘‘confeederati,’’ were not so 
closely bound to the League, such as Wallis (1416-17), 
Schaffhausen (1454), Miihlhausen (1466), Rothweil 
(1463)."| Appenzell, too, in 1452, rose from the rank 
of a ** protected district ’’ into the class of associates, 
outside which were certain places ‘protected’ by 
several members of the League, such as Gersau (1359), 
the abbeys of Engelberg (c. 1421) and Kinsiedeln 
(1397-1434), and the town of Rapperschwyl (1458). 
The relation of the ‘‘ associates’ to the League may 
be compared with the ancient practice of ‘* commend- 
ation ’’; they were bound to obey orders in the matter 
of declaring war, making alliances, ete. 

In 1439 Sigismund succeeded his father Frede- 
rick in the Hapsburg lands in Alsace, the Thur- 
gau, and Tyrol, and, being much irritated by the con- 
stant encroachments of the Confederates, in particular 
by the loss of Rapperschwyl (1458), declared war 
against them, but fared very badly. In 1460 the Con- 
federates overran the Thurgau, and occupied Sargans. 
Winterthur was only saved by an heroic defence. 
Hence in 1461 Sigismund had to give up his claims on 
those lands and renew the peace for fifteen years, 
while in 1467 he sold Winterthur to Zurich. “Thus 
the whole line of the Rhine was lost to the Haps 
burgs, who retained (till 1802) in the territories of the 
Confederates the Frickthal only. The Thurgovian 
bailiwicks were governed in common as “subject.” 
lands by all the Confederates except Bern. The 
touchiness of the now rapidly advancing League was 
shown by the eagerness with which in 1468 its mem 
bers took up arms against certain small feudal nobles 
who were carrying on a harassing euerilla warfare 
with their allies Schaffhausen and Miihlhausen. They 
laid siege to Waldshut, and to buy them off Sigismund 
in August, 1468, engaged to pay 10,000 gulden [$4860] 
as damages by June 24, 1469; in default of payment 
the Confederates were to keep forever the Black 
Forest, Waldshut, and certain other Black Forest 
towns on the Rhine. A short time before (1467) the 
League had made treaties of friendship with Phili 
the Good, duke of Burgundy, and with the duke of 
Milan. All was now prepared for the intricate series 
of intrigues which led up to the Burgundian War,—a 
great epoch in the history of the League, as it created 
a common national feeling, enormously raised its mili- 

1 To the class of “confcederati” belonged in later times Neu- 


chiitel (1495-98), the Leagnes of Rheetia (1497-98), Geneva (1519-36), 
and the bishop of Basel (1579). 
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| tary reputation, and brought about the close connec- 
_tion with certain parts of Savoy which finally (1803-15) 
were admitted into the League. 
Sigismund did not know where to obtain the sum 
'he had promised to pay. In this strait he 
turned to Charles the Bold (properly the The Burgun- 
Rash), duke of Burgundy, who was then ian War. 
beginning his wonderful career, and aiming 
at restoring the kingdom of Burgundy. For this 
urpose Charles wished to marry his daughter and 
tel aee to Maximilian, son of the emperor, and first 
cousin of Sigismund, in order that the emperor might 
be induced to give him the Burgundian crown. Hence 
he was ready to meet Sigismund’s advances. On May 
9, 1469, Charles promised to give Sigismund 50,000 
| florins [$243,000], receiving as security for repayment 
Alsace, the Breisgau, the Sundgan, the Black Forest, 
and the four Forest towns on the Rhine (Rheinfelden, 
Sickingen, Lauffenburg, and Waldshut) ; in addition, 
Charles took Sigismund under his protection, specially 
against the Swiss, and agreed to give him aid ina 
war if he was attacked by them. It was not unnatural 
for Sigismund to think of attacking the League, but 
Charles’s engagement to him is quite inconsistent 
with the friendly agreement made between Burgundy 
and the League as late as 1467. The emperor then 
on his side annulled Sigismund’s treaty of 1468 with 
the Swiss, and placed them under the ban of the em- 
pire. Charles committed the mortgaged lands to 
Peter von Hagenbach, who proceeded to try to estab- 
lish his master’s power there by such harsh and severe 
measures as to cause all the people to murmur, then 
rise against him. 

The Swiss in these circumstances began to look to- 
wards Louis XT. of France, who had confirmed the 
treaty of friendship made with them by his father in 
1452. Sigismund hae applied to him early in 1469 to 
help him in his many troubles, and to give him aid 
against the Swiss, but Louis had point-blank refused. 
Anxious to secure their neutrality in case of his war 
with Charles, he made a treaty with them on August 
13, 1470, to this effect. All the evidence goes to show 
that Sigismund was not a tool in the hands of Lonis, 
and that Louis, at least at that time, had no definite 
intention of involving Charles and the Swiss in a war, 
but wished only to secure his own flank. 

Sigismund in the next few years tried hard to get 
from Charles the promised aid against the Swiss (the 
money was paid punctually enough by Charles on his 
behalf), who put him off with various excuses. Charles 
on his side, in 1471-72, tried to make an alliance with 
the Swiss, his efforts being supported by a party in 
Bern headed by Adrian von Bubenberg. Probably 
Charles wished to use both Sigismund and the Swiss 
to further his own interests, but his shifty policy had 
the effect of alienating both from him. Sigismund, 
disgusted with Charles, now inclined towards Louis, 
whose ally he formally became in the summer of 1473, 
—a change which was the real cause of the emperor’s 
flight from Treves in November, 1473, when he had 
come there expressly to crown Charles. The ‘Confed- 
erates on their side were greatly moved by the oppres- 
sion of their friends and allies in Alsace by Hagenbach, 
and tried in vain (January, 1474) to obtain some redress 
from his master. Charles's too astute policy had thus 
lost him both Sigismund and the Swiss. ‘They now 
looked upon Louis, who, thoroughly aware of Charles’s 
ambition, and fearing that his disappointment at 
Treves would soon lead to open war, aimed at a master 
stroke—no less than the reconciliation of Sigismund 
and the Swiss. This on the face of it seemed impractica- 
ble, but common need and Louis’s dexterous manage- 
ment bronght it to pass, so that on March 30, 1474, 
the Everlasting Compact was signed at Constance. by 
which Sigismund finally renounced all Austrian claims 
on the lands of the Confederates, and guaranteed 
them in quiet enjoyment of them ; they, on the other 
hand, agreed to support him if Charles did not give 
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up the mortgaged lands when the money was paid | Charles laid siege to Granson, and after a week’s siege 
down. The next day the Swiss joined the league of | the garrison of Bernese and Freiburgers had to sur- 
the Alsatian and Rhine cities, as also did Sigismund. | render, and, by way of retaliation for the massacre of 
Charles was called on to receive the money coutributed | the garrison of Estavayer in 1475, of the 412 men two 
by the Alsatian cities, and to restore his lands to Sig- | only were spared in order to act as executioners of their 
ismund. He, however, took no steps. Within aweek | comrades. This hideous news met a large body of the 
the oppressive bailiff Hagenbach was captured, and a Confederates gathered together in great haste to relieve 
month later (May 9, 1474) he was put to death, Bern | the garrison, and going to their rendezvous at Neu- 
alone of the Confederates being represented. On| chatel, where both the count and town had become allies 
October 9 the emperor, acting of course at the instance | of Bern in 1406. An advance body of Bernese, Frei- 
of Sigismund, ordered them to declare war against | burgers, and Schwyzers, in order to avoid the castle 
Charles, which took place on October 25, Bern acting of Vauxmarcus (seized by Charles), by the Lake of 
inthe name of the Confederates, and alleging that Neuchatel, on the direct road from Neuchatel to Gran- 
they made war solely by order of the emperor and not son, climbed over a wooded spur to the north, and 
as principals. Next day Louis formally ratified his attacked (March 2) the Burgundian outposts. Charles 
alliance with the Confederates, promising money and | drew back his force in order to bring down the Swiss 
pensions, the latter to be increased if he did not send | to the more level ground where his cavalry could act, 
men. Throughout these negotiations and later, Bern but his rear misinterpreted the order, and when the 
directs Swiss policy, though all the Confederates are main Swiss faree, appegiae over the spur the Burgun- 
not quite agreed. She was specially exposed to attack | dian army was seized with a panie and fled in disorder. 
from Charles and Charles’s ally (since 1468) Savoy, | The Swiss had gained a glorious victory, and regained 
and her best chance of extending her territory lay to- | their conquest of Granson, besides capturing very rich 
wards the west and south. A forward policy was thus | spoil in Charles’s camp, parts of which are preserved 
distinctly the best for Bern, and this was the line sup-| to the present day in various Swiss armories, Such 
norted by the French party under Nicholas von Dies- was the famous battle of Granson. Charles at once 
ie. Von Bubenberg opposing it, though not with retired to Lausanne, and set about reorganizing his 
any idea of handing over Bern to Charles. The Forest | army. He resolved to advance on Bern by way of 
districts, however, were very suspicious of this move- | Morat (or Murten), which was occupied b a Bernese 
ment to the west, by which Bern alone could profit, | garrison under Von‘ Bubenberg, and laid siege to it 
though the League as a whole might lose; then, too, |on June 9. The Confederates had now put away all 
Uri had in 1440 finally won the Val Leventina, and she | jealousy of Bern, and collected a large army. The 
and her neighbors favored a southerly policy—a policy | decisive battle took place on the afternoon of June 
which was crowned with success after the gallant 22, after the arrival of the Zurich contingent under 
victory won at Giornico in 1478 by a handful of men) Hans Waldmann. English archers were in Charles's 
from Zurich, Lucerne, Uri, and Schwyz over 12,000 army, while with the Swiss was René, the dispos- 
Milanese troops. though the main body of the Con-| sessed duke of Lorraine. After facing each other 
federates was already on its way home. Thus Uri) many honrs in the driving rain, a body of Swiss, by 
gained for the first time a permanent footing south of | outflanking Charles’s van, stormed his palisaded camp, 
the Alps, not long before Bern had won its first con- and the Burgundians were soon hopelgssly beaten, the 
quests from Savoy. losses on both sides (a contrast to Granson) being ex- 
The war in the west was begun by Bern and her ceedingly heavy. Vaud was reoccupied by the Swiss, 
allies (Freiburg, Solothurn, etc.) by marauding expe- Savoy having overrun it on Charles’s advance; but 
ditions across the Jura, in which Héricourt (November, | Louis now stepped in and procured the restoration of 
1474) and Blamont (August, 1475) were taken, both | Vand to Savoy, save Granson, Morat, Orbe, and 
towns being held of Charles by the ‘sires’? de Neu- | Kchallens. which were to be held by the Bernese jointly 
chatel, a cadet line of the counts of Montbéliard. It} with the Freiburgers, Aigle by Bern alone,—Sayoy at 
is said that in the former expedition the white cross | the same time renouncing all its claims over Freiburg. 
was borne (for the first time) as the ensign of the Con-|Thus French-speaking districts first became perma- 
federates, but not in the other. Meanwhile Yolande, | nently connected with the Confederation, hitherto 
the duchess of Savoy, had, through fear of her brother , purely German, and the war had been one for the 
Louis XI. and hatred of Bern, finally joined Charles | maintenance of recent conquests, rather than a purely 
and Milan (January, 1475), the immediate result of | defensive one against an encroaching neighbor desirous 
which was the capture, by the Bernese and friends (on | of crushing Swiss freedom. Charles tried in yain to 
the way back from a foray on Pontarlier in the Free raise a third army ; René recovered Lorraine, and on 
County of Burgundy or Franche Comté) of several’ January 5, 1477, under the walls of Naney, Charles's 
places in Vaud, notably Granson and Hehallens, both wide-reaching plans were ended by his defeat and 
held of Savoy by a member of the house of Challon, ; death, many Swiss being with René’s troops. The 
Spy of Orange (April, 1475), as well as Orbe and| wish of the Bernese to overrun Franche Comté was 
ougne, held by the same, but under Burgundy. In| opposed by the. older members of the Confederation, 
the summer Bern seized on the Savoyard district of | and finally, in 1479, Louis, by very large payments, 
Aigle. Soon after (October-November, 1475) the same | secured the abandonment of all claims on that prov- 
energetic policy won for her the Savoyard towns of | ince, which was annexed to the French crown, —__ 
Morat, Avenches, Estavayer, and Yverdun; while| These glorious victories really laid the foundation of 
(September) the Upper Wallis, which had conquered | Swiss nationality ; but soon after them the Satctied 
all wees or Savoyard Wallis, entered into alliance | long-standing jealousy between the civie Gezures 
with Bern for the peepee of opposing Savoy by pre-|and rural elements in the Confederation in the 
venting the arrival of Milanese troops. Alarmed at| nearly broke it up. This had always hin- tongue. 
their success, the emperor and Louis deserted (June-| dered common action save in case of certain pressing 
September) the Confederates, who thus, by the in-| questions. - In 1370, by the ‘‘ Parsons’ ordinance 
fluence of Louis and Bernese ambition, saw themselves | (Pfaffenbrief), agreed on by all the Confederates except 
led on and then abandoned to the wrath of Charles, | Bern and Glarus, all residents, whether cleri “ 
and very likely to lose their new conquests. They had} men, in the Confederation who were bound by oath to 
entered on the war as “‘ helpers’’ of the emperors, and | the duke of Anstria were to swear faith to the Confed- 
now became principals in the war against Charles, who | eration, and this oath was to rank before 7 
raised the siege of Neuss, made an alliance with Ed-| no appeal was to lie to any court spiri 
ward IV. of England, received the surrender of Lor-| cept in matrimonial and purely spiri 
raine, and hastened across the Jura (February, 1476) | outside the limits of the Confederation, 
to the aid of his ally Yolande. On February 21 | regulations were laid down as to the sup] 
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private wars and keeping of the peace on the high 
roads. Further, in 1393, the ‘‘Sempach ordinance”’ 
was accepted by all the Confederates and Solothurn ; 
this was an attempt to enforce police regulations and 
to lay down ‘‘articles of war’’ for the organization and 
discipline of the army of the Confederates, minute 
regulations being made against plundering,—women, 
monasteries, and churches being in particular protected 
and secured. But save these two docnesnnts common 
action was limited to the meeting of two envoys from 
each member of the Confederation and one from each 
of the ** socii’’ in the diet, the powers of which were 
great limited by the instructions brought by each 
envoy, thus entailing frequent reference to his Govern- 
ment, and included foreign relations, war and peace, 
and common arrangements as to police, pestilence, 
customs duties, coinage, ete. The decisions of the 
majority did not bind the minority save in the case of 
the affairs of the bailiwicks ruled in common. Thus 
everything depended on common agreement and good- 
will. But disputes as to the division of the lands con- 
quered in the Burgundian war, and the proposal to 
amit into the League the towns of Freiburg and Solo- 
thurn, which had rendered such good help in the war, 
caused the two parties to form separate unions, for by 
the latter proposal the number of towns would have 
been made the same as that of the ‘‘ Liinder,’’ which 
these did not at all approve. Suspended a moment 
by the campaign in the Val Leventina, these quarrels 
broke out after the victory of Giornico; and at the 
diet of Stanz (December, 1481), when it seemed prob- 
able that the failure of all attempts to come to an 
understanding would result in the disruption of the 
League, the mediation of Nicholas von der Fliie (or 
Bruder Klaus), a holy hermit of Sachseln in Obwald, 
though he did not appear at the diet in person, suc- 
ceeded in bringing both sides to reason, and the third 
reat ordinance of the League—the ‘“‘compact of 
stanz’ —was agreed on. By this the promise of mu- 
tual aid and assistance was renewed, especially when 
one member attacked another, and stress was laid on 
the duty of the several Governments to maintain the 
eace, and not to help the subjects of any other mem- 
er in ease of a rising. ‘The treasure and movables 
captured in the war were to be equally divided amongst 
the combatants, the territories and towns amongst 
the members of the League. Asa practical proof of 
the reconciliation, on the same day the towns of Frei- 
burg and Solothurn were received as full members of 
the Confederation, united with all the other members, 
though on less favorable terms than usnal, for they 
were forbidden to make alliances, save with the con- 
sent of all or of the greater part of the other members. 
Both towns had long been allied with Bern, whose in- 
fluence was greatly increased by their admission. Frei- 
burg, founded in 1178 by Berthold IV. of Ziiringen, 
had on the extinetion of that great dynasty (1218) be- 
come a free imperial city, but had bowed successively 
to Kyburg (1249), Austria, the sons of Rudolph (1277), 
and nage (1452); when Savoy gave up its claims in 
1477 Freiburg once more became a free imperial city. 
She had become allied with Bern as early as 1243. 
The ancient Roman city of Solothurn (or Soleure) had 
been associated with Bern from 1351, but had in vain 
sought admission into the League in 1411. Both the 
new members bad done much for Bern in the Burgun- 
dian war, and it was for their good service that she 
now procured them this splendid reward, in hopes per- 
ope of aid on other important and critical occasions. 
he compact of Stanz strengthened the bonds which 
joined the members of the Confederation ; and the 
same centralizing tendency is well seen in the attempt 
eae ee) of Hans Waldmann, the burgomaster of 


urich, to assert the rule of his city over the neigh-: 


boring conntry districts, to place all power in the hands 
of the guilds (whereas by Brun’s constitution the pa- 
tricians had an equal share), to suppress all minor 
jurisdictions, and to raise a uniform tax. But this 
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idea of concentrating all powers in the hands of the 
Government aroused great resistance, and led to his 
overthrow and execution. Peter Kistler succeeded 
(1470) better at Bern in a reform on the same lines, 
but not of such a sweeping character. 

The early history of each member of the Confeder- 
ation, and of the Confederation itself, shows 
that they always professed to belong to the 
empire, trying to become immediately de- 
pendent on the emperor in order to pre- 
vent the oppression of middle lords, and to enjoy 
practical liberty. The empire itself had now become 
very much of a shadow; cities and princes were grad- 
ually asserting their own independence, sometimes 
breaking away from it altogether. Now, by the time 
of the Burgundian war the Confederation stood in a po- 
sition analogous to that of a powerful free imperial city. 
As long as the emperor’s nominal rights were not 
enforced, all went well; but, when Maximilian, in his 
attempt to reorganize the empire, erected in 1495 at 
Worms an imperial chamber which had jurisdic- 
tion in all disputes between members of the empire, 
the Confederates were very unwilling to obey it, partly 
because they could maintain peace at home by their own 
authority, and partly because it interfered with their 
practical independence. Again, their refusal to join the 
‘Swabian League ’’ formed in 1488 by the lords and 
cities of South Germany to keep the public peace, 
gave further offence, as well as their fresh alliances with 
France. Hence a struggle was inevitable, and the 
occasion by reason of which it broke out was the 
scizure by the Tyrolese authorities in 1499 of the 
Miinsterthal, which belonged to the ‘‘Gotteshaus- 
bund,’’ one of the three leagues which had gradually 
arisen in Rheetia. These were the ‘‘ Gotteshaus- 
bund”’ in 1367 (taking in all the dependents of the 
cathedral church at Chur living in the Oberhalbstein 
and Engadine), the ‘‘Oberer or Grauer Bund’? in 
1395 and 1424 (taking in the abbey of Dissentis and 
many counts and lords in the Vorder Rhein valley, 
though its name is not derived, as often stated, from 
the ‘‘gray coats’? of the first members, but from 
““orawen’’ or ‘‘ orafen,’’ as so many counts formed 

art of it), andthe ‘‘ League of the Ten Jurisdictions ”’ 
Fo octaaent aud’, which arose in the Prittigau 
and Davos valley (1436) on the death of Count Fred- 
erick of Toggenburg, but which, owing to certain 
Austrian claims in it, was not quite so free as its neigh- 
bors. The first and third of these became allied in 
1450, but the formal union of the three dates only 
from 1524, as documentary proof is wanting of the 
alleged meeting at Vazerol in 1471, though practically 
before 1524 they had very much in common. In 1497 
the Oberer Bund, in 1498 the Gotteshausbund, made 
a treaty of alliance with the Everlasting League or 
Swiss Confederation, the Ten Jurisdictions being 
unable to do more than show sympathy, owing to 
Austrian influence, which was not bought up till 
1649-52. Hence this attack on the Miinsterthal was 
an attack on an ‘‘associate’’ member of the Swiss 
Confederation, Maximilian being sppportes by the 
Swabian League; but its real historical importance is 
the influence it had on the relations of the Swiss to 
the empire. The struggle lasted several months, the 
chief fight being that ‘San der Calven”’ or ‘‘ auf der 
Malserheide’”’ (May 22, 1499), in which Benedict 
Fontana, a leader of the Gotteshausbund men, per- 
formed many heroic deeds before his death. But, 
both sides being exhausted, peace was made at Basel 
on September 22, 1499. By this the matters in dis- 
pute were referred to arbitration, and the emperor 
annulled all the decisions of the imperial chamber 
against the Confederation ; but nothing was laid down 
as to its future relations with the empire. No further 
real attempt, however, was made to enforce the rights 
of the emperor, and the Confederation became a state 
allied with the empire, enjoying practical independence, 
though not formally freed till 1648. Thus, 208 years 
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after the origin of the Confederation, it had got rid | 
of all Austrian claims (1394 and 1474), as well as all | 
But its further | 


practical subjection to the emperor. 
advance towards the position of an independent state 
was long checked by religious divisions within, and by 
the enormous influence of the French king on its for- 
eign relations. 

With the object of strengthening the northern bor- 
der of the Confederation, two wore full members were 
admitted in 1501—Basel and Schaff hausen—on the 
same terms as Freiburg and Solothurn. The city of 
Basel had originally beea ruled by its bishop, but in 
the 14th century it Sidéa iii a free imperial city ; befure 
1501 it had made no permanent alliance with the Con- 
federation, though in continual relations with it. 
Schaffhausen had grown up round the Benedictine 
monastery of All Saints, and became in the 13th cen- 
tury afree imperial city, but was pledged to Austria 
from 1330 to 1415, in which last year the emperor 
Sigismund delared all Duke Frederick's rights forfeited 
in consequence of his abetting the flight of Pope John 
XXIL. It had become an ‘‘associate’’ of the Con- 
federation in 1454. 

A few years later, in 1513, Appenzell, which in 1411 
had become a ‘‘ protected”’ district, and in 


pre 1452 an ‘‘ associate’? member of the Con- 
enlarged federation, was admitted as the thirteenth 
to thirteen full member; and this remained the num- 


ber till the fall of the old Confederation in 
1798. Round the three original members had gath- 
ered first five others, united with the three, but not 
necessarily with each other; and then gradually there 
grew up an outer circle, consisting of five more, allied 
with all the eight old members, but tied down by cer- 
tain stringent conditions. Constance, which seemed 
called by nature to enter the League, kept aloof, owing 
to a quarrel as to the criminal jurisdiction in the 
Thurgau, which had been pledged to it before the dis- 
trict was conquered by the Confederates. Neuchatel 


in 1495-98 became permanently allied with several | 


members of the Confederation. 

In the first years of the 16th century the influence 
of the Confederates south of the Alps was 
largely extended. The system of giving 
pensions, in order to secure the right of 
enlisting men within the Confederation, and of eapitu- 
lations, by which the different members supplied 
troops, was originated by Louis XT. in 1474, and’ Taeée 
followed by many other princes. Though a tribute to 
Swiss valor and courage, this practice had very evil 
results, of which the first fruits were seen in the 
Milanese (1500-1516). Both Charles VIII. (1484) 
and Louis XII. (1499 for ten years) renewed Louis 
XL.’s treaty. The French attempts to gain Milan 
were largely carried on by the help of Swiss mercena- 
ries, some of whom were on the opposite side; and, 
as brotherly feeling was still too strong to make it pos- 
sible for them to fight against one another, Ludovico 
Sforza’s Swiss troops shamefully betrayed him to the 
French at Novara (1500). In 1500, too, the three 
Forest districts oceupied Bellinzona at the request of 
its inhabitants, and in 1503 Louis XII. was forced to 
cede it to them. He, however, often held back the 
pay of his Swiss troops, and treated them as mere 

irelings, so that when the ten years’ treaty came to 
an end Matthew Schinner, bishop of Sitten (or Sion), 
induced them to join (1510) the pope, Julius IT., then 
engaged in forming the Holy League to expel the 
French from Italy. But when, after the battle of 
Ravenna, Louis XII. bheeame all-powerful in Lom- 
bardy, 20,000 Swiss poured down into the Milanese 
and oceupied it, Schmid, the burgomaster of Zurich, 
naming Maximilian (Ludovico’s son) duke of Milan, 
in return for which he ceded to the Confederates Lo- 
earno, Val Maggia, Mendrisio, and Lugano (1512), 
while the Rhzetian leagues received Chiavenna, Bor- 
mio, and the Valtelline. (The former districts, with 


Conquests 
in Italy. 


Bellinzona and the Val Leventina, were in 1803 made | 
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into the canton of Ticino, the latter were held by 
Rheetia till 1797.) In 1513 the Swiss completely de- 
feated the French at Novara, and in 1514 Pace was 
sent by Henry VIIL. of England to give pensions and 
get soldiers. Francis I. at once on his accession (1515) 
began to prepare to win back the Milanese, and, suc- 
cessfully evading the Swiss awaiting his descent from 
the Alps, beat them in a pitched battle at Mariguano 
near Milan (September 13, 1515), which broke the 
Swiss power in North Italy, so that in 1516 a peace 


| was made with France,—Wallis, the Rhaetian leagues, 


and St. Gall being included on the side of the Con- 
federates. Provisions were made for the neutrafty of 
either party in case the other became involved in war, 
and large pensions were promised. ‘Thig treaty was 
extended by another in 1521 (to which Zurich, then 
under Zwingli’s influence, would not agree, holding 
aloof from the French alliance till 1614), by which 
the French king might, with the consent of the Con- 
federation, enlist any number of men between 6000 
and 16,000, paying them fit wages, and the pensivuns 
were raised to 3000 francs Looe annually to each 
member of the Confederation. These two treaties 
were the starting point and foundation of later French 
interference with Swiss affairs, which became more 
and more oppressive, and was not finally thrown off 
till 1814. 

IV. In 1499 the Swiss had practieally renounced 
their allegiance to the emperor, the tem- 7 ee 
poral chief of the world according to me- formation. 
dizeval theory; and in the 16th century a 
great number of them did the same by the world’s 
spiritual chief, the pope. The scene of the revolt was 
Zurich and the leader Tirich Zwingli. But we eannot 
understand Zwingli’s career unless we remember that 
he was almost more a political reformer than a re- 
ligious one. In his former character his policy was 
threefold. He bitterly opposed the Brenish alliance 
and the pension and mercenary system, for he had 
seen its evils with his own eves when serving as chap- 
lain with the troops in the Milanese in 1512 and 1515. 
Hence in 1521 his influence kept Zurich back from 
joining in the treaty with Francis I. Then, too, at 
the time of the Peasant Revolt (1525), he did what he 
could to lighten the harsh rule of the city over the 
neighboring rural districts, and succeeded in getting 
serfage abolished. Again he had it greatly at heart 
to secure for Zurich and Bern the chief power in the 
Confederation, because of their importance and size ; 
he wished to give:them extra votes in the diet, and 
would have given them two-thirds of the “common 
bailiwicks’’ when these were divided. In his charac- 
ter as a religious reformer we must remember that he 
was a humanist, and deeply read in classical literature, 
which accounts for his turning the canonries of the 
Grossmiinster into professorships, reviving the old 
school of the Carolinum, and relying on the arm of 
the state to carry out religious changes. His theol- 
ogy sprang from.a single ruling PB ye abso- 
lute and unlimited sovereignty of God. Henee his 
profound respect for the letter of the Bible led him to 
‘legalism ’’ and extreme Sabbatarianism. Hence his ~ 
view of the incarnation bordered on Unitarianism, and 
sacraments were mere signs of that which is alread 
given, hence too sprang his denial of man’s free wi 
and his belief in absolute election and reprobation. 
Nay, God, being the absolute Author of all things, is 
the Author of evil, though he is not immoral, for He 
is above law, ‘and what is morally wrong for man is 
notso for God. Zwingli began to preach the new views 
as early as 1516, long before and quite A ee sarki 
of Luther ; but it was only when at the end of 15 
he was called to Zurich as parish priest that h 
to make any noise, and in fact it was even la 
when his admirers allowed themselves to 
Lent, that disturbances arose, and the diet 
preaching which would disturb the pnblie 
after succeeding at two publie disputatio 
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rapidly gained ground at Zurich, which long, however, 
sivod quite alone, the other Confederates issuing an 
appeal to await the decision of the asked-for general 
council, and proposing to carry out by the arm of the 
state certain small reforms, while clinging to the old 
doctrines. Zwingli had to put down the extreme 
wing of the Reformers—the Anabaptists—by force. 
Quarrels too arose as to allowing the new views in the 
‘common bailiwicks.’” The disputation at Baden 
(1526) was in favor of the maintainers of the old faith ; 
but that at Bern (1528) resulted in securing for the 
new views the support of that great town, and so 
matters began to take another aspect. In 1528 Bern 
juined the union formed in 1527 in favor of religious 
a by Zurich and Constance (Christliches Burg- 
recht), and her example was followed by Schaff hausen, 
St. Gall, Basel, and Miihlhausen. This attempt to 
virtually break up the League was met in February, 
1529, by the offensive and defensive alliance made with 
King Ferdinand of Hungary (brother of the emperor) 
by the three Forest districts, with Lucerne and Zug, fol- 
lowed (April, 1529) by the ‘* Christliche Vereinigung,”’ 
or union between these five members of the League. 
Zurich was greatly moved by this, and, as Zwingli held 
that for the honor of God war was as necessary as icono- 
clasm, war seemed imminent ; but Bern held back ; and 
the first peace of Kappel was concluded (June, 1529), 
by which the Hungarian alliance was annulled and the 
principle of *‘ religious parity ’’ (or freedom) was ad- 
mitted in the case of each member of the League and 
in the *‘common bailiwicks.’’ This was at once a 
victory and a check for Zwingli. He tried to make an 
alliance with the Protestants in Germany, but failed 
at the meeting at Marburg (October, 1529) to come to 
an agreement with Luther on the subject of the 
eucharist, and the division between the Swiss and the 
German Reformations was stereotyped. Zwingli now 
developed his views as to the greater weight which 
Zurich and Bern ought to have inthe League. Quar- 
rels too went on in the ‘common bailiwicks,”’ for the 
members of the League who clung to the old faith had 
a majority of votes in matters relating to these districts. 
Zurich tried to cut off supplies of food from reaching 
the Catholic members (contrary to the wishes of 
Zwingli), and on the death of the abbot of St. Gall, 
disregarding the rights of Lucerne, Schwyz, and 
Glarus, who shared with her the office of protectors 
of the abbey, suppressed the monastery, giving the | 
rule of the land and the people to her own officers. 
Bern in vain tried to moderate this aggressive policy, 
and the Catholic members of the League indignantly 
advanced towards Zurich. Near Kappel, on Oc- 
tober 11, 1531, Zurich vanguard under Géldli was 
(perhaps owing to his treachery) surprised, and de- 
spite reinforcements the men of Zurich were beaten, 
among the slain being Zwingli himself. Another de- 
feat completed the discomfiture of Zurich, and by the 
second peace of Kappel (November, 1531) the principle 
of ** parity ’’ was recognized, not. merely in the case of | 
each member of the League and the ‘‘ common baili- 

wicks,”’ but also in that of each parish or “ com- 

mune.’ Thus everywhere the rights of a minority 
were protected from the encroachments of the major- 

ity. The ‘Christliches Burgrecht’’ was abolished, 

and Zurich condemned to pay heavy damages. Bul- 
linger sueceeded Zwingli, but this treaty meant that 
neither side could now try to convert the other whole- 
sale. The League was permanently split into two re- 

ligious camps: the Catholics, who met at Lucerne, 

numbered, besides the five already mentioned, Frei- 

burg, Solothurn, Appenzell (Inner Rhoden), and St. 

Gall (with Wallis), nom commanding seventeen votes 

(out of twenty-nine) in the diet; the Evangelicals 

were Zurich, Bern, Basel, Schaffhausen, Appenzell 

(Ausser Rhoden) (with Granbiinden), who met at 
Aarau; while Thurgau and Glarus were divided. 

_ Bern had her eyes always fixed upon the Savoyard 

lands to the poi gt in which S04 had got a foot- 
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ing in 1475, and now made zeal for religious reforms 
the excuse for resuming her advance policy. 
In 1526 William Farel, a preacher from 
Dauphiné, had been sent to reform Aigle, 
Morat, and Neuchatel, In 1532 he came 
to Geneva, an ancient city of which the rule had long 
been disputed by the prince-bishop, the burgesses, and 
the house of Savoy, the latter holding the neighboring 
districts. She had become in 1519 the ally of Frei- 
burg, in 1526 that of Bern also; and in 1530, by their 
influence, a peace was made between the contending 
parties. (In 1531 Bonivard, the prior of St. Victor, 
for joining a rising in favor of political liberty, was 
imprisoned in the castle of Chillon, remaining there 
till 1536). The religious changes introduced by Farel 
greatly displeased Freiburg, which abandoned the 
alliance (1534), and in 1535 the Reformation was 
firmly planted in the city. The duke of Savoy, how- 
ever, took up arms against Bern (1536), who overran 
Gex, Vaud, and the independent bishopric of Lau- 
sanne, as well as the Chablais to the south of the lake. 
Geneva was only saved by the unwillingness of the 
citizens. Bern thus ruled north and south of the lake, 
and carried matters with a high hand. Shortly after 
this John Calvin, a refugee from Picardy, was, when 
passing through Geneva, detained by Farel to aid him, 
and, after an exile from 1538-1541, owing to opposi- 
tion of the papal party, and of the burghers, who ob- 
jected to Bernese rule, he set up his wonderful theo- 
cratic government in the city, pushing Zwingli’s prin- 
ciples to their ultimate conclusions (see SERVETUS) 
(1553), and in 1555 expelling many who upheld mu- 
nicipal liberty, replacing them by French, English, 
Italians, and Spaniards as new burghers, whose names 
are still frequent in Geneva (e.g., Candolle, Mallet, 
Diodati). is theological views led to disputes with 
the Zurich Reformers, which were partly settled by 
the Consensus Tigurinus of 1549, and more completely 
by the Helvetic Confession of 1566, which formed the 
basis of union between the two parties. ; 

By the time of Calvin’s death (1564) the old faith 
had begun to take the offensive ; the reforms made 
by the council of Trent urged on the Catholies to 
make an attempt to recover lost ground. Emmanuel 
Philibert, duke of Savoy, the hero of St. Quentin 
(1557). and one of the greatest generals of the day, 
with the support of the Catholic members of the 
League, demanded the restoration of the districts 
seized by Bern in 1536, and on October 30, 1564, the 
treaty of Lausanne confirmed the decision of the other 
Confederates sitting as arbitrators (according to the old 
constitutional custom). By this treaty Gex, the Gene- 
vois, and the Chablais were to be given back, while 
Vevey, Chillon, Lausanne, Yverdun were to be kept 
by Bern, who engaged to maintain the old rights and 
liberties of Vaud, which in 1565 were further placed 
under the special protection of France. Thus Bern 
lost the lands south of the lake, in which St. Fran- 
cis of Sales, the exiled prince-bishop of Geneva, at 
once proceeded to carry out the restoration of the 
old faith. In 1555 Bern and Freiburg, as creditors 
of the debt-laden count, divided the county of Gruy- 
éres, thus getting fresh French-speaking subjects. In 
1558 Geneva renewed her alliance with Bern, and in 
1584 she made one with Zurich. 

The decrees of the council of Trent had been accepted 
fully by the Catholic membersof the League, 


Conquest 
of Vaud 
by Bern. 


so far as relates to dogma, but not as re- The Coun- 
WARE ne ter Refor- 
gards discipline or the relations of church mation, 


and state, the sovereign rights and jurisdic- 

tion of each state being always carefully reserved. The 
Counter Reformation wt Set or reaction in favor of 
the old faith, was making rapid progress in the Con- 
federation, mainly through the indefatigable exertions 
of Charles Borromeo, from 1560 to 1584 archbishop of 
Milan (in which diocese the Italian bailiwicks were in- 
cluded), and nephew of Pius L[V., supported at Lucerne 
by Ludwig Pfyffer, who, having been (1562-1570) the 
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chief of the Swiss mercenaries in the French wars of | tion from the empire. Basel had been admitted a mem- 
religion, did so much till his death (1594) to further|ber of the League in 1501, two years 


the religious reaction at home that he was popularly | after the Confederation had been praeti- 
In 1574 the Jesuits, | cally freed from the jurisdiction of the im- 
the great order of the reaction, were established at perial chamber, though the city was in- 


known as the ‘Swiss king.” 


Formal 
freedom 
from the 

empire, 


uucerne; in 1579 a papal nuncio came to Lucerne; | cluded in the new division of the empire 


Charles Borromeo founded the ‘‘ Collegium Helveti- 
eum’ at Milan for the education of forty-two young 
Swiss, and the Catholic members of the League made 
an alliance with the bishop of Basel; in 1581 the 
Capuchins were introduced to influence the more igno- 
rant classes. 
Borromean League, concluded (October 5, 1586) be- 
tween the seven Catholic members of the Confeder- 
ation (Uri, Schwyz, Unterwalden, Lucerne, Zug, 
Freiburg, and Solothurn) for the maintenance of the 
true faith in their territories, each engaging to punish 
backsliding members and to help each other if 
attacked by external enemies notwithstanding any 
other leagues, old or new. This league marks the 
final breaking up of the Confederation into two great 
parties, which greatly hindered its progress. The 
Catholic members had a majority in the diet, and 
were therefore able to’ refuse admittance to Geneva, 
Strasburg, and Miihlhausen. Another result of these 
religious differences was the breaking up of Appen- 
zell into two bits (1597), each sending one represen- 
tative to the diet—‘t Inner Rhoden’” remaining Cath- 
olic, ** Ausser Rhoden” adopting the new views. We 
may compare with this the action of Zurich in 1555, 
when she received the Protestant exiles from Loearno 
and the Italian bailiwicks into her burghership, and 
Italian names are found there to this day (e.g¢., 
Orelli, Muralt). The duke of Savoy made several 
vain attempts to get hold of Geneva, the last (in 1602) 
being known as the ‘‘ Escalade.”’ 

In the Thirty Years’ War the Confederation re- 
mained neutral, being bound both to Austria (1474) 
and to France (1516), and neither religious party 


wishing to give the other an excuse for calling in| 


fureign armies. But the troubles in Rheetia threatened 
entanglements. Austria wished to secure the Miin- 
sterthal (belonging to the League of the Ten Juris- 
dictions), and Spain wanted the command of the 
asses leading from the Valtelline (conquered by the 
eagues of Rheetia in 1512), the object being to con- 
nect the Hapsburg lands of Tyrol and Milan. In 
the Valtelline the rule of the Three Leagues was very 
harsh, and Spanish intrigues easily brought about the 
massacre of 1620, by which the valley was won, the 
Catholic members of the Confederation stopping the 
troops of Zurich and Bern. In 1622 the Austrians 
conquered the Priittigau, over which they still had 
certain feudal rights. French troops regained the 
Valtelline in 1624, but it was lost once more in 1629 
to the imperial troops, and it was not till 1635 that 
the French, under Rohan, finally sueceeded in hold- 
ingit. The French, however, wished to keep it per- 
muanently ; hence new troubles arose, and in 1637 the 
natives, under George Jenatche, with Spanish aid 
drove them out, the Spaniards themselves being forced 
to resign it in 1639, 


Most important of all was the Golden or | d hi 
|and the other ‘‘ Helvetiorum cantones’’ were declared 


t was only in 1649-52 that the. 


Austrian rights in the Prittigau were finally bought | 


up by the league of the Ten Jurisdictions, which thus 
gained its freedom. 

In consequence of Ferdinand II.’s edict of restitu- 
tion (1629), by which the status quo of 1552 was re- 
established—the high-water mark of the Counter Re- 
formation—the abbot of St. Gall tried to make some 
religious changes in his territories, but the protest of 
Zurich led to the Baden compromise of 1632, by which 
in the case of disputes on religious matters arising in 
the ‘common bailiwicks,”’ the decision was to be, not 
by a majority, but by means of friendly disenssion 
—a_lozical application of the doctrine of religious 
parity—or by arbitration. 

But by far the most important event in Swiss his- 
tory in this age is the formal freeing of the Confedera- 


into ‘‘circles’’ (1521), which did not take in the older 
members of the Confederation. Basel, however, re- 
fused to admit this jurisdiction; the question was 
taken up by France and Sweden at the congress of 
Miinster, and formed the subject of a special clause in 
the treaties of Westphalia, by which the city of Basel 


to be ‘‘in the possession of almost entire liberty and 
exemption from the empire, and nullatenus subject 
to the imperial tribunals.’’ This was intended to mean 
exemption from all obligations to the empire (with 
which the Confederation was connected hereafter sim- 
ply as a friend), and to bea definitive settlement of 
the question. Thus by the events of 1499 and 1648 


the Confederation had become an independent Euro- 


pean state, which, by the treaty of 1516, stood as re- 
gards France in a relation of neutrality. 

In 1668, in consequence of Louis XLV.’s temporary 
occupation of the Franche Comté, an old scheme for 
settling the number of men to be sent by each mem- 
ber of the confederation to the joint army, and the 
appointment of a council of war in war time, that is, 
an attempt to create a common military organization, 
was accepted by the diet, which was to send two 
deputies to the council, armed with full political 
powers. This agreement, known as the Defensionuale, 
is the only instance of joint and unanimous action in 
this miserable period of Swiss history, when religious 
divisions crippled the energy of the Confederation. 

Throughout the 17th and 18th centuries the Con- 
federation was practically a dependency of  prenon zy 


France. In 1614 Zurich for the first time fluence, re- 
joined in the treaty, which was renewed in ater ious 
1663 with special provisions as regards the and rise of 
Protestant Berit mercenaries ‘in the king’s an eae 


pay and a promise of French neutrality in 
case of civil war in the League. The Swiss had to 
stand by while Louis XIV. won Alsace (1648), Franche 
Comté (1678), and Strasburg (1681). But, as Louis 
inclined more and more to an anti-Protestant policy, 
the Protestant members of the League favored the 
Dutch military service ; and it was through their in- 
fluence that in 1707 the “‘states”’ of the principality 
of Neuchatel, on the extinction of the Longueville line 
of these princes, decided-in favor of the king of Prus- 
sia (representing the overlords—the house of Challon- 
Orange) as against the various French pretenders 
claiming from the Longueville dynasty by descent or 
by will. In 1715 the Catholic members of the League, 
in hopes of retrieving their defeat of 1712 (see below), 
agreed, while renewing the’ treaty and eapitulations, 
to put France in the position of the guarantor of the 
League, with rights of interfering, in case of attack 
from within or from without, whether by counsel or 
arms. This last clause was simply the surrender of 
Swiss independence, and was strongly objected to by 
the Protestant members of the Confederation, so that 


‘in 1777 it was dropped, when all the Confederates 


made afresh defensive alliance, wherein their soy- 
ereignty and independence were expressly set forth. 
Thus France had succeeded to the position of the 
empire with regard to the Confederation, save that her 
ee were practically asserted and voluntarily ad- 
mitted. ' : 


tracted by religious divisions, and feelings 
high. A scheme to set up a central adm 
fell through in 1655. through jealousy of | nd 
Zurich, the proposers. In 1656 a question as ; 
tain religious refugees, who were driven from Sch 
and took refuge at Zurich, brought about the: V 
mergen war, in which the Catholics were s 
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and procured a clause in the treaty asserting very | succeeded by Scheuchzer, Hallar, Lavater, Bodmer, 


strongly the absolute sovereignty in religious as well 


as in political’matters of each member of the League | 
Later, the attempt of the | 


within its own territories, 
abbot of St. Gall to enforce his rights in the Toggen- 
burg swelled into the second Villmergen war (1712), 
which turned out very ill for the defeated Catholies. 
Zurich and Bern were henceforth to hold in severalty 
Baden, Rapperschwyl, and part of the ‘‘ common bailt- 


in the government of the rest, and Bern in that of 
Thurgau and Rheinthal, from which as well as from 
that part of Aargau she had been carefully excluded 


in 1415 and 1460. The only thing that prospered was | 


the principle of ‘‘ religious parity,’’ which was estab- 
lished by every treaty. 

The diet had few powers; the Catholics had the 
majority there; the sovereign rights of each member 
of the League and the limited mandate of the envoys 
effectually checked all progress. Zurich, as the leader 
of the League, managed matters when the diet was not 
sitting, but could not enforce her orders. The Con- 
federation was little more than a collection of separate 
atoms, and it is really marvellous that it did not break 
up through its own weakness. 

In these same two centuries, the chief feature in 
domestic Swiss politics is the growth of an aristocracy : 
the power of voting and the power of ruling are placed 
in the hands of a small class. This is chiefly seen in 
Bern, Lucerne, Freiburg, and Solothurn, where there 
were not the primitive democracies of the Forest 
districts nor the government by guilds as at Zurich, 
Basel, and Schaffhausen. It was effected by refusing 
to admit any new burghers, a practice which dates from 
the middle of the 16th century, and is connected (like 
the similar movement in the smaller local units of the 
* communes’’ in the rural districts) with the question 
of poor relief after the suppression of the monasteries. 
Outsiders (Hintersiissen or Niedgelassene) had no po- 
litical rights, however long they might have resided, 
while the privileges of burghership were strictly he- 
reditary. Parther, within the burghers, a small class 
succeeded in securing the monoply of all public offices, 
which was kept up fs the practice of co-opting, and 
was known as the “patriciate.”’ So in Bern, out of 
360 burgher families, 80 (in 1776 18 only) formed the 
ruling oligarchy ; and, thongh to foreigners the govern- 
ment seemed admirably managed, yet the last thing 
that could be said of it was that it was democratic. In 
1749 Henzi made a fruitless attempt to overthrow this 
oligarchy, like Fatio at Geneva in 1707. The harsh 
character of Bernese rule (and the same holds good 
with reference to Uri and the Val Leventina) was 
shown in the great strictness with which Vaud was 
kept in hand: it was ruled as a conquered land by a 
benevolent despot, and we can feel no surprise that 
Davel in 1723 tried to free his native land, or that it 
was in Vaud that the principles of the French Revo- 
Intion were most eagerly weleomed. Another result 
of this aristocratic tendeney was the way in which the 
cities despised the neighboring country districts, and 
managed gradually to deprive them of their equal 

olitical rights and to levy heavy taxes upon them. 
hese and other grievances (the fall in the price of 
food after the close of the Thirty Years’ War, the low- 
ering of the value of the coin, ete.), combined with the 
presence of many soldiers discharged after the great 
war, led to the great Peasant Revolt (1653) in the 
territories of Bern, Solothurn, Lucerne, and Basel, 
interesting historically as being the first popular rising 
since the old days of the 13th and 14th centuries, and 
use reminiscences of legends connected with those 
times led to the appearance of the ‘* three Tells,” who 
tly stirred up the people. The rising was put 
lown at the cost of much bloodshed, but the demands 
of the peasants were not granted. Yet during this 
period of political powerlessness a Swiss literature first 
arises: Gessner and Tschudi in the 16th century are 


bs 


'De Saussure, Rousseau, J. von Miiller; the taste for 


Swiss travel is stimulated by the publication of Ebel’s 
guide-book, based on the old Delicie ; industry throve 
greatly. The residence of such brilliant foreign 
writers as Voltaire and Gibbon within or close to the 


| territories of the Confederation helped on this re- 


markable intellectual revival. — Political aspirations 


/were not, however, wholly crushed, and found their 
wicks" of the Aargau, both towns being givena share 


centre in the Helvetie Society, founded in 1762 by 
Balthasar and others. 

The Confederation and France had been closely con- 
nected for so long that the outbreak of the 
French Revolution could not fail to affect 
the Swiss. The Helvetian Club, founded 
at Paris in 1790 by several exiled Vaudois 
and Freiburgers, was the centre from which 
the new ideas were spread in the western part of the 
Confederation, and risings directed or stirred up. In 
1790 Lower Wallis rose against the oppressive rule of 
the upper districts; in 1792 Porrentruy defied the 
prince-bishop of Basel, despite the imperial troops he 
summoned, declared the ‘* Rauracian’’ republic, and 
three months later became the French department of 
the Mont Terrible ; Geneva was only saved (1792) from 
France by a force sent from Zurich and Bern; and the 
massacre of the Swiss guard at the Tuileries on August 
10, 1792, aroused intense indignation. The rulers, 
however, unable to enter into the new ideas, contented 
themselves with suppressing them by force, e.g., 
Zurich in the case of Stifa (1795). St. Gall managed 
to free itself from its abbot (1795-97), but the Leagues 
of Rheetia so oppressed their subjects in the Valtelline 
that in 1797 Bonaparte (after conquering the Milanese 
from the Austrians) joined them to the Cisalpine re- 
public. The diet was distracted by party struggles, 
and the fall of the old Confederation was not far dis- 
tant. The rumors of the vast treasures stored up at 
Bern, and the desire of securing a bulwark against 
Austrian attack, specially turned the attention of the 
Directory towards the Confederation; and this was 
utilized by the heads of the reform party in the Con- 
federation,—Ochs, the burgomaster of Basel, and La 
Harpe, who had left his home in Vaud through disgust 
at Bernese oppression, both now wishing for aid from 
outside in order to free their land from the rule of the 
oligarchy. Hence, when La Harpe, at the head of 
twenty-two exiles from Vaud and Freiburg, called 
(November 20, 1797) on the Directory to protect the 
liberties of Vaud, which France by the treaty of 1565 
was bound to gnarantee, his appeal found a ready 
answer. In 1798 French troops occupied Miilhausen 
and Bienne (Biel), as well as those paris of the lands 
of the prince-bishop of Basel (St. Imier and the Miin- 
sterthal) as regards which he had been since 1579 the 
ally of the Catholic members of the Confederation. 
Another army entered Vaud (February, 1798), when 
the ‘‘ Lemanie republic’’ was proclaimed, and the diet 
broke up in dismay without taking any steps to avert 
the coming storm. Brune and his army occupied 
Vreiburg and Solothurn, and, after fierce fighting at 
Neueneck, entered (March 5) Bern, deserted by her 
allies, and distracted by quarrels within. With Bern, 
the stronghold of the aristocratic party, fell the old 
Confederation. The Revolution triumphed throughout 
the Confederation. Brune, on March 19, put forth a 
wonderful scheme by which the Confederation with its 
‘associates’? and ‘‘ subjects’? was to be split into 
three republics—the Tellgan (7.¢., the Forest districts), 
the Rhodanie (/e., Vand, Wallis, the Bernese Ober- 
land, and the Italian bailiwicks). and the Helvetie (/.e., 
the north and east portions); but the Directory dis- 
approved of this (March 23) and on March 29 the 
Helvetic republic, one and indivisible, was 
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proclaimed. This was accepted by ten out — The Hel- 
of the thirteen members of the old Con- ae 
federation, as well as the constitution wie 

drafted by Ochs. By the new scheme the territories 
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of the Everlasting League were split up into twenty- 
three (later nineteen, Rheetia only coming in in 1799) 
administrative districts, called *‘ cantons,’’ a name now 
officially used in Switzerland for the first time, though 
it may be found employed by foreigners in the French 
treaty of 1452, in Comines and Machiavelli, and in the 


treaties oF Weeeeutsta (1648). A central Government | 


was set up, with its seat at Lucerne, comprising a 
senate and a great council, together forming the legis- 
lature, with an executive of five directors chosen by 
the legislature, and having four ministers as subordi- 
nates or ‘‘ chief secretaries.’? A supreme court of jus- 
tice was set up; a status of Swiss citizenship was 
recognized; and absolute freedom to settle in any 
canton was given, the political ‘‘communes’’ being 
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las the official name of the Confederation. 


‘alternately at Freiburg, 


now composed of all residents, and not merely of the | 


burghers. 
organize the Confederation as a single state, but the 


change was too sweeping to last, for it largely ignored | 


the local patriotism which had done so much to create 
the Confederation, though more recently it had made 
it politically powerless. The three Forest districts 
rose in rebellion against the invaders and the new con- 
stitutions which destroyed their ancient prerogatives ; 
but the valiant resistance of the Schwyzers, under 
Alvis Reding, on the heights of Morgarten (April and 
May), and that of the Unterwaldners (September), 
were put down by French armies. The proceedings of 
the French, however, soon turned into disgust and 
hatred the joyful feelings with which they had been 
hailed as liberators. Geneva was annexed to France 
(1798) ; Gersau, after an independent existence of over 
400 years, was made a mere district of Schwyz ; im- 
mense fines were levied and the treasury at Bern pil- 
laiged ; the land was treated as if it had been conquered. 
The new republic was compelled to make a very close 
offensive and defensive alliance with France, and its 
directors were practically nominated from Paris. In 
1799 Zurich, the Forest cantons, and Rheetia became 
the scene of the struggles of the Austrians (welcomed 
with joy) and Russians against the French. The 
manner too in which the reforms were carried out 
alienated many, and, soon after the Directory gave 
way tothe Consulate in Paris (18 Brumaire or No- 
vember 10, 1799), the Helvetie directory (January, 

1800), was replaced by an executive committee. 
The scheme of the Helvetic republic had gone too 
far in the direction of centralization ; but it 


The Act Was not easy to find the happy mean, and 
tien. violent discussions went on between the 


‘unitary ’’ (headed by Ochs and La Harpe) 
and ‘‘ federalist’ parties. Many drafts were put for- 
ward, and one actually submitted to but rejected by a 

opular vote (May 20, 1802). In July, 1802, the 
‘rench troops were withdrawn from Switzerland by 
Bonaparte, ostensibly to comply with the treaty of 
Amiens, really to show the Swiss that their best hopes 
lay in appealing to him. The Helyetie Government 
was gradually driven back by armed force, and the 
federalists seemed getting tie best. of it, when (Octo- 
ber 4) Bonaparte offered himself as mediator, and 
summoned many of the chief Swiss statesmen to Paris 
to discuss matters with him (ihe ‘ Consulta’’—De- 
cember, 1802). He had long taken a very special in- 
terest in Swiss matters, and in 1802 had given to the 
Helvetic republic the Frickthal (ceded to France in 
1801 by Austria), the last Austrian possession within 
the borders of the Confederation. On the other hand, 
he had made pevorembe, 1802) Wallis into an inde- 
pendent republic. In the discussions he pointed out 
that Swiss needs required a federal constitution and a 
neutral position guaranteed by France. Finally (Feb- 
ruary 19, 1803) he laid before the Consulta the Act of 
Mediation which he had elaborated, and which they 
had perforce to accept—a document which formed a new 
departure in Swiss history, and the influence of which 
is visible in the present constitution. 

Throughout ‘* Switzerland ”’ is used for the first time 


For the first time an attempt was made to | i J L 
| the diet, the executive of the Confederation, its chief 
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The thir- 
teen members of the old Confederation before 1798 are 


'set up again. and to them are added six new cantons, 


—two (St. Gall and Graubiinden or Grisons) having 
been formerly ‘“‘associates,’’ and the four others 
being made up of the subject lands conquered at dif- 
ferent times,—Aargau (1415), Thurgau (1460), Ticino 
or Tessin (1440, 1500, 1512), and Vaud (1536). In 
the diet, six cantons which had a population of more 
than 100,000 (viz., Bern, Zurich, Vaud, St. Gall, 
Graubiinden, and Aargau) were given two votes, the 
others having but one apiece, and the deputies were 
to vote freely within limits, though not against their 
instructions. Meetings of the diet were to be held 
Bern, Solothurn, Basel, 
Zurich, and Lucerne,—the Government of each of 
these cantons becoming, by virtue of the presence of 


magistrate being named the ‘ landamman of Switzer- 
land.”? The Sondiccmealeel or popular assem- 
blies, were restored in the democratic cantons, the 
cantonal governments in other cases being in the 
hands of a ‘‘great council’’ (legislative) and the 
‘*small council ’’ (executive),—a property qualification 
being required both for voters and candidates. No 
canton was to form any political allianees abroad or at 
home. The ‘‘communes’’ were given larger political 
rights, the burghers who owned and used the common 
lands becoming more and more private associations. 
There was no Swiss burghership, as in 1798, but per- 
fect liberty of settlement in any canton. There were 
to be no privileged classes or subject lands. A very 
close alliance with France (on the basis of that of 
1516) was concluded. The whole constitution and 
organization were far better suited for the Swiss than 
the more symmetrical system of the Helvetic repub- 
lic; but, as it. was guaranteed by Bonaparte, and his 
influence was predominant, the whole fabrie was closely 
bound up with him, and fell with him. Excellent in 
itself, the constitution set forth in the Act of Mediation | 
failed by reason of its setting. 

For ten years Switzerland enjoyed peace and pros- 
perity under the new constitution. Pesta- 
lozzi and Fellenberg worked out_ their tr rd 
educational theories; K. Escher of Zurich . 
embanked the Linth, and was thence called “‘ von der 
Linth’’ ; the central Government prepa man 
schemes for the common welfare. On the other hand, 
the mediator (who became emperor in 1804) lavish] 
expended his Swiss troops, the number of which fan 
only be kept up by a regular blood tax, while the 
‘* Berlin decrees’’ raised the price of many articles. 
In 1806 the principality of Neuchatel was given to 
Marshal Berthier; Tessin was occupied by French 
troops from 1810 to 1813, and in 1810 Wallis was 
made into the department of the Simplon, so as to 
secure that pass. At home, the liberty of moving 
from one canton to another (though given by the con- 
stitution) was, by the diet in 1805, restrieted by re- 
quiring ten years’ residence, and then not granting 
political rights in the canton or a right of profiting by 
the communal property. As soon as Napoleon's power 
began to wane (1812-13), the position of Switzerland 
became endangered. _ Despite the personal wishes of 
the czar (a pupil of La Harpe’s), the Austrians, sup- 
ported by the reactionary party in Switzerland, and 
without any real resistance on the part of the diet, as 
well as the Russian troops, crossed the frontier on _ 
December 21, 1813, and a few days later the di ] 
induced to declare the abolition of the 1803 
tion, guaranteed, like Swiss neutrality, by 
Bern headed the party which wished to 
old state of things, but Zurich and the maj 
out for the nineteen cantons. The powe 
great pressure to bring about a meeting 
from all the nineteen cantons at Zurich (A) 
‘the long diet’’). but party strife was s 
many questions had to be referred to the 


_ 
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ting at Vienna. The congress decided (March 20th, 
1815) that Wallis, Neuchatel, and Geneva should be 
raised from the rank of * associates’’ to that of' full | 
members of the confederation (thus making up the | 
familiar twenty-two), and as compensation gave Bern | 
the town of Bienne (Biel) and all (save a small bit 
which went to Basel) of the territories of the prince- 
bishop of Basel (‘‘the Bernese Jura’’); but the 
Valtelline was granted to Austria, and Miihlhausen 
was not freed from France. 

The diet accepted this decision, and on August 7, 
1815, the new constitution was sworn to by all the! 
cantons save Nidwald, the consent of which was only | 
obtained by armed force, a delay for which she paid 
by seeing Engelberg and the valley above (acquired 
by Nidwald in 1798) given to Obwald. By the new 
constitution the sovereign rights of each canton were 
fully recognized, and a return made to the lines of the 
old constitution, though there were to be no subject 
lands, and political rights were not to be the exclusive | 
privilege of any class of citizens. Each canton had | 
one vote in the diet, where an absolute majority was to | 
decide all matters save foreign affairs, when a majority | 
of three-fourths was required. The management of | 
current business, etc., shifted every two years between 
the Governments of Zurich, Bern, and Lucerne (the 
three ‘* Vororte’’). The monasteries were guaranteed 
in their rights and privileges; and no canton was to 
make any alliance contrary to the rights of the Con- 
federation or of any other canton. Provision was 
made for a federal army. Finally the congress, on 
November 20, 1815, placed Switzerland and parts of 
North Savoy (Chablais, Faucigny, and part of the 
Genevois) under the guarantee of the great powers, 
who engaged to maintain their neutrality, thus freeing 
Switzerland from her 300 years’ subservience to France, 
and compensating in some degree for the reactionary 
nature of the new Swiss constitution when compared 
with that of 1803. 

VY. The cities at once secured for themselves in the 
cantonal great councils an overwhelming 
representation over the neighboring country 
districts, and the agreement of 1805 as to 
migration from one canton to another was renewed by 
twelve cantons. For some time there was little talk of 
reforms, but in 1819 the Helvetie Society definitely 

me a political society, and the foundation in 1824 
of the Marksmen’s Association enabled men from all 
cantons to meet together. A few cantons (notably 
Tessin) were beginning to make reforms, when the 
influence of the July revolution (1830) in Paris and 
the sweeping changes in Zurich led the diet to declare 
(December 27) that it would not interfere with any 
reforms of cantonal constitutions provided they were 
in agreement with the pact of 1815. Hence for the 
next few years great activity in this direction was dis- 
played, and most of the cantons reformed them- 
selves, save the most conservative (e.g., Uri, Glarus) 
and the advanced who needed no changes (e.g., Gen- 
eva, Graubiinden). Provision was always made for 
revising these constitutions at fixed intervals, for the 
changes were not felt to be final, and seven cantons— 
Zurich, Bern, Lucerne, Solothurn, St. Gall, Aargau, 
and Thurgau—joined together to guarantee their new 
free constitutions (Siebener Concordat of March 17, 
1832). Soon after, the question of revising the federal 
pact was hrought forward by a large majority of cantons 
in the diet (July 17), whereon, by the league of Sarnen 

November 14), the three Forest cantons, with Neu- 
chatel, the city of Basel, and Wallis, agreed to maintain 
the pact of 1815 and to protest against the separation 
of Basel in two halves (for in the reform struggle 
Schwyz and Basel had been split up, though the split 
was permanent only in the latter case). A draft con- 
stitution providing for a federal administration dis- 
tinet the cantons could not secure a majority in 
its favor; a reaction against reform set in, and the 
diet was féreed to sanction (1833) the division of 
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Basel into the ‘‘city’’ and ‘‘country”’ divisions (each 
with half a vote in the diet), though fortunately in 
Schwyz the quarrel was healed. Religious quarrels 
further stirred up strife in connection with Aargau, 
which was a canton where religious parity prevailed, 
later in others. In Zurich the extreme pretensions 
of the radicals and freethinkers (illustrated by offer- 
ing a chair of theology in the university to Strauss 
because of his recent Life of Jesus) brought about a 
great reaction in 1839, when Zurich was the ‘‘ Vorort.”’ 


In Aargau the parties were very evenly balanced, and, 


when in 1840, on occasion of the revision of the con- 
stitution, the radicals had a popular majority, the ag- 
grieved clerics stirred up a revolt (1840), which was 
put down, but which gave their opponents (headed by 
A. Keller) the excuse for carrying a vote in the great 
council to suppress the eight monasteries in the can- 
ton. This was flatly opposed to the pact of 1815, 
which the diet by a small majority decided must be 
upheld, though after many discussions it determined 
(August 31, 1843) to accept the compromise by which 
four only were to be suppressed, and declared that the 
matter was now settled. On this the seven Catholic 
cantons—Uri, Schwyz, Unterwalden, Lucerne, Zug, 


Freiburg, and Wallis—formed (September 7, 1843) a 


‘*Sonderbund”’ or separate league, which (February, 
1844), issued a manifesto demanding the reopening 
of the question and the restoration of all the mon- 
asteries. Like the radicals in former years the Catho- 
lies went too far and too fast, for in October, 1844, 
the clerical party in Lucerne (in the majority since 
1841, and favoring the reaction in Wallis) officially 
invited in the Jesuits and gave them high posts, an 
act which created all the more sensation because 
Lucerne was the ‘‘ Vorort.’’ Twice (December, 1844, 
and March, 1845,) parties of Free Lances tried to 
capture the city. In December, 1845, the Sonder- 
bund turned itself into an armed confederation, ready 
to appeal to war in defence of the rights of each can- 
ton. The radicals carried Zurich in 1845 and Bern in 
1846, but a majority could not be secured in the diet 
till Geneva (October, 1846), and St. Gall (May, 
1847), were won by the same party. On July 20, 
1847, the diet, by a small majority, declared that the 
Sonderbund was contrary to the federal pact, which 
on August 16 it was resolved to revise, while on Sep- 
tember 3 it was decided to invite each canton to expel 
the Jesuits. Most of the great powers favored the 
Sonderbund, but England took the contrary view. 
On October 29 the deputies of the unyielding cantons 
left the diet, which ordered on November 4 that its 
decree should be enforced by arms. The war was 
short (November 11-29), mainly owing to the ability 
of Dufour, and the loss of life trifling. One after 
another the rebellious cantons were forced to surren- 
der, and, as the Paris revolution of February, 1848, 
oceupied all the attention of the great powers (who 
by the constitution of 1815 aided have been con- 
sulted in the revision of the pact), the Swiss were 
enabled to settle their own affairs quietly. Schwyz 
and Zug abolished their ‘‘landsgemeinden.”’ and the 
seven were condemned to pay the costs of the war 
(ultimately defrayed by subscription), which had been 
waged rather on religious than on strict. particularist 
or states-right grounds. The diet meanwhile debated 
the draft constitution drawn up by Kern of Thurgau 
and Druey of Vaud, which in the summer of 1848 
was accepted by fifteen and a half cantons, the mi- 
nority consisting of the three Forest cantons, Wallis, 
Zug, Tessin, and Appenzell (Inner Rhoden), and it 
was proclaimed on September 12. 

The new constitution inclined rather to the Act of 
Mediation than to the system which pre- 
vailed before 1798. A status of ‘* Swiss Mead 
ab aie iG ; 
citizenship ’’ was set up, closely joined to 
cantonal citizenship: a man settling in a canton not 
being his birthplace got cantonal citizenship after 
two years, but was excluded from all local rights in 
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the ‘‘commune”’ where he might reside. A federal | were most boner received and sheltered. The 
or central Government was set up, to which the can- | growth of the Old Catholics after the Vatican council 
tons gave up a certain part of their sovereign rights, | (1870) caused many disturbances in western Switzer- 
retaining the rest. The federal legislature (or assem- land, eee in the Bernese Jura. The attack was 
bly) was made up of two houses—the council of led by Bishop Lachat of Basel, whose see was sup- 
states (Stiinde Rath), composed of two deputies from pressed by several cantons in 1873. The Old Catho- 
each canton, whether small or great! (44 in all), and | lics have been recognized by nine cantons and the see 
the national council (National Rath), made up of | of Basel set up again, though Bern does not recog- 
deputies (now 145 in number) elected for three years, | nize it. The appointment by the pore of the abbé 
in the proportion of one for every 20,000 souls or | Mermillod as ‘‘ apostolic vicar’’ of Geneva, which 
fraction over 10,000, the electors being all Swiss citi- was separated from the diocese of Freiburg, led to 
zens. The federal council or executive (Bundesrath) 'Monseigneur Mermillod’s banishment from Switzer- 
consisted of seven members elected by the federal land (1872), but in 1883 he was raised to the vacant see 
assembly; they are jointly responsible for all busi-| of Freiburg and allowed by the federal authorities to 
ness, though for sake of convenience there are various return, though Geneva still refuses to recognize him. 
departments, and their chairman is called the presi- | Perhaps the latest event of importance to Switzer- 
dent of the Confederation. The federal judiciary | land was the opening of the St. Gotthard tunnel, 
(Bundesgericht) is made up of eleven members elected | which was begun in 1871 and ended in 1880; by it 
by the federal assembly for three years; its jurisdic- the Forest cantons seem likely to regain the impor- 
tion is chiefly confined to civil cases, in which the | tance which was theirs in the early days of the Con- 
Confederation is a party (if a canton, the federal | federation. : ; 
council may refer the case to the federal tribunal), | From 1848 onwards the cantons continually revised 
but takes in also great political crimes,—all constitu-| their, constitutions, always in a democratic sense, 
tional questions, however, being reserved for the} though after the Sonderbund War Schwyz and Zug 
federal assembly, A federal university and a_poly-| abolished their ‘‘landsgemeinde.’’ The chief point 
technic school were to be founded; the latter only has | was the introduction of the referendum, by which laws 
as yet been set up, and is fixed at Zurich. All mili-| made by the cantonal legislature may (facultative ry 
tary capitulations were forbidden in the future. Every | erendum), or must (obligatory referendum) be sub- 
canton must treat Swiss citizens who belong to one of | mitted to the people for their approval, and this has 
the Christian confessions like their own citizens, for | obtained such general acceptance that Freiburg alone 
the right of free settlement is given to all such, | does not possess the referendum in either of its two 
though they acquired no rights in the ‘‘commune.”’ | forms, Tessin having accepted it in its optional form 
All Christians were guaranteed the exercise of their|in 1883. It was therefore only natural that attempts 
religion, but the Jesuits and similar religious orders should be made to revise the federal constitution of 
were not to be received in any canton. German, | 1848 in a democratic and centralizing sense, for it had 
French, and Italian were recognized as national lan- been provided that the federal assembly, on its own 
guages. initiative or on the written request of 50,000 Swiss 
The constitution as a whole marked a great step electors, could submit the question of revision to a 
forwards; though very many rights were still reserved | popular vote. In 1866 the restriction of certain rights 
to the cantons, yet there was a fully organized central | (mentioned above) to Christians only was swept away ; 
government. Almost the first act of the federal | but the attempt at final revision in 1872 was defeate 
assembly was to exercise the power given them of | by a small majority, owing to the efforts of the anti- 
determining the home of the federal authorities, and | centralizing party. Finally, however, another draft 
on November 28, 1848, Bern was chosen, though | was better liked, and on April 19, 1874, 
Zurich still ranks as the first canton in the Confed-| the new constitution was accepted by the Revised 


eration. _ ‘ ; people—14$ cantons against 74 (those of — Cqpstitt: 
By this early settlement of disputes Switzerland | 1848 without Tessin, but with Freiburg 1874, 


was protected from the general revolutionary move-|and Lucerne) and 340,199 votes as against 
ment of 1848, and in later years her political history | 198,013. This constitution is that now in force, and 
has been uneventful, though she has felt the weight | is simply an improved edition of that of 1848. The 
of the great European crisis in industrial and social | federal tribunal (now of nine members only) was fixed 
matters. (by federal law) at Lausanne, and its jurisdiction en- 
The position of Neuchatel, as a member of the larged, especially in constitutional disputes between 
Confederation (as regards its government | cantons and the federal authorities, though jurisdic- 

Hie only) and as a principality ruled by the king | tion in administrative matters (e.g., educational, re- 
of Prussia, whose rights had been ex-| ligious, election, commercial) is given to the federal 

pressly recognized by the congress of Vienna, was_ council, a division of functions which is very anoma- 
uncertain. She had not sent troops in 1847, and, | lous, and does not work well. A system of free ele- 
though in 1848 there was a revolution there, the | mentary education was set up, and many regulations 
prince did not recognize the changes. Finally, a) made on ecclesiastical matters. A man settling in 
royalist conspiracy in September, 1856, to undo the | another canton was, after a residence of three months 
work of 1848 caused great excitement and anger in’ only, given all cantonal and communal rights, save a 
Switzerland, and it was only by the mediation of | share in the common property (an arrangement which 
Napoleon IIT. and the other powers that the prince re- | as far as possible kept up the old principle that the 
nounced (1857) all his rights, save his title, which his| “‘commune”’ is the true unit out of which cantons 
successor (the German emperor) has also dropped. | and the Confederation are built), and the mepuieeD 
Since that time Neuchatel has been an ordinary mem- | of the ‘‘commune”’ carries with it cantonal and fed- 
ber of the Confederation. In 1859-60 the cession of | eral rights. The referendum was ‘introduced in its 
Savoy (part of it neutralized in 1815) to France| ‘‘facultative”’ form; ie., all federal laws must be sub- 
aroused considerable indignation, and in 1862 the | mitted to popular vote on the demand of 30,000 Swiss 
long-standing question of frontiers in the Vallée de electors or of eight cantons. If the revision of the 
Dappes was finally arranged with France. In 1871 | federal constitution is demanded by one of the two 
many French refugees, especially Bourbaki’s army, | houses of the federal assembly, or by 50,000 Wiss 
citizens, the question of revision must itted toa 

itu- 


1 The method of election and length of term of office were Popular vote, as also the draft of the revised 


left to the cantonal Governments; at present (1887), in eleven | tion,—thes isi i ready in the 
cantons (or half cantons) the people, in fourteen the “great toni these Shalala, contained al a ae 


council,” elect ; twelve elect for one year and twelve for three, tution of 1848, forming & species of ‘ obligat ie 
Wallis holding to the mean of two years. dum.”’ It was supposed that this plan would leac 
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radical and sweeping changes ; but as a matter of fact 
there have been (1874-86) about one hundred and seven 
federal laws and resolutions passed by the assem- 
bly, of which nineteen were by the referendum submit- 
ted to popular vote, thirteen being rejected, while six 
only were accepted,—the rest becoming law, as no ref- 
erendum was demanded. There has been a very steady 
opposition to all schemes aiming at increased central- 
ization. By the constitutions of 1848 and 1874 Switz- 
erland has ceased to be a mere union of independent 
states joined by a treaty, and has become a single 
state with a well-organized central Government, to 
which have been given certain of the rights of the 
independent cantons, but increased centralization would 


destroy the whole character of the Confederation, in | 


which the cantons are not administrative divisions but 
living political communities. Swiss history teaches 
us, all the way through, that Swiss liberty has been 
won bya close union of many small states, and we 
cannot doubt that it will be best preserved by the same 
means, and not by obliterating all local peculiarities, 
nowhere so striking and nowhere so historically im- 
portant as in Switzerland. 


Chronological Table of Chief Events. 


1291. First League of the Three | 1513. The Thirteen complete. 
Lands. 1516, Alliance with France. 
1315. Morgarten. 1531. Kappel. 
1353. The Eight Orte complete. | 1586. Golden League. 
1386, Sem oh. 1648. Formal Freedom from the 
1388, Niifels. Empire. 
1394. Hapsburgs give up rights. | 1798. The Helvetic Republic. 
1444. St. Jakob an der Birs. 1803. Act of Mediation—19 Can- 
1474. Everlasting Compact. tons. 
1476. Granson and Morat. 1815, Federal Pact—22 Cantons. | 
1481. Compact of Stanz. 1847. Sonderbund War. 
1499. Practical Freedom from | 1818. Federal Constitution. 
the Empire. 1874. Revised Constitution. 


General Authorities.—For the early history, the works of Huber, 
Rilliet, and Von Wyss (see TELL) may be consulted; for general 
political history those of Daguet, Diindliker (large and small ver- 
sions}, Henne am Rhyn, Oechsli, Strickler, Vulliemin; and, for 


constitutional history those of Blumer, Bluntschli, Dubs, Meyer, | 


and Orelli. Of those named, the works of Rilliet, Dindliker (the 
small version), Strickler, Dubs, and Orelli are best suited for for- 
eign readers. Books on local history and on special periods 
abound, and many very valuable essays are hidden in the pub- 
lieations of the numerous cantonal historical societies. Of mod- 
ern English works relating to Switzerland the most noteworthy 
are G. Grote, Seven Letlers concerning the Politics of Switzerland (the 
Sonderbund War of 1847] (originall rage a 1847, reprinted 
1876), and E. A. Freeman, ‘‘ Review of Kirk’s ‘ Charles the Bold,’ ” 
in Historical Essays, first series, 1872, pp. 385-370, and Historical 
pean ig! of Europe, 1881. The great Historisch-Geographischer 
Allas Schweiz, by Vogelin. Meyer von Knonau, and Von Wyss 
Zurich, 1870), is almost indispensable to any serious student of 
wiss history. Gerster’s small maps are appended to Oechsli's 
history, and also published separately. (W. A. B. C.) 


Part Ill.—Lrreratvure. 


Tt can hardly be said of Switzerland that she pos- 
sesses a truly national literature. She has a literature 
in French and a literature in German, but these litera- 
tures are not the expression of a common intellectual 
life, for the German and French cantons have always 
been to some extent dominated by different ideas and 
sympathies. Political union has been only in part 
associated with the deeper union which relates to 

urely ideal interests. Even the difference between the 

rench and the German literatures of Switzerland does 
not give a complete conception of the diversity of 
thought and sentiment which exists in the country. 
Switzerland has also produced Italian writers and 
writers who use the Romansch dialect of the Grisons. 
The Romansch and Italian branches of her literature 
are not, however, sufficiently important to deserve 
more than passing notice. , 

During the struggles against the Hapsburgs the 
members of the Gakinderatsen were too seriously oceu- 
pied in defending their political rights and in adding 
to their territory to be very eager for the satisfaction 
of intellectual needs. They produced some vigorous 


war songs, but in other respects they were content 


with such literature as might happen to reach them 
from neighboring countries. At the time of the Re- 
formation there was much intellectual activity in Switz- 
erland, but it related chiefly to the controversy of the 
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| Protestants with the Church of Rome; and Zwingli, 
Bullinger, and the other Reformers of the German 
cantons were not, like Luther, wise enough to write 
important treatises in the language of the people. 
They wrote chiefly in Latin, reserving the use of Ger- 
man for serrmonsand hymns. One good writer of this 
| period whose interest was not confined to 

theology was Frangois Bonnivard, who, al- Bonnivard. 
though a native of Savoy, had, as prior of 

the monastery of St. Victor, been associated with 
Geneva before the Reformation. He was one of the 
most resolute of those who opposed the ambition of 
Charles III., duke of Savoy ; and it is he whose suf- 
'ferings in the service of his adopted country have been 
immortalized by Byron in ‘‘ The Prisoner of Chillon.”’ 
After his release from imprisonment he became a 
Protestant, and wrote in French several important 
books, the chief of which is his Chroniques de Geneve, 
This work is written in a bright and animated style, 
and is especially valuable for its account of events with 
which the author himself was connected. Another 
vigorous writer of the 16th century was 
/Kegidius Tschudi, who remained loyal to 
the Roman Church. He devoted himself 
with enthusiasm to the study of history. The only re- 
sult of his labors given to the world in his lifetime 
was Die uralt wahrhafftig alpisch Rhiitia, but several 
other works have since been published, the most im- 
portant being his Chroniewum Helveticwm and his 
Hauptschliissel zu verschiedenen Alterthiimern. 

After the Reformation a respect for learning was 
maintained by the university of Basel, the Carolinum 
of Zurich, and various other educational institutions 
in the leading towns of the Confederation ; but for a 
long time Switzerland took little part in the literary 
movement of Europe. Theology was still generally 
thought to be the only subject worthy of study by se- 
‘rious minds, and theologians continued to write their 
books in Latin (as, for example, C. Gessner of Zurich). 
‘In this respect their example was followed by men of 
science. In the few instances in which scholars be- 
longing to German cantons wished to appeal to read- 
ers who were not specialists, they wrote in French, for 
Switzerland was so intimately associated in politics 
with France that the French language was spoken b 
the educated classes in all parts of the country. French 
literature was the only modern literature of which they 
had any real knowledge. 

Early in the 18th century there were many signs of 
an intellectual awakening both in the German and in 
‘the French districts. The literary activity manifested 
in the German cantons was indirectly connected with 
| the fact that they had been gradually acquiring a 
‘stronger sense of political independence. They had 
‘been alienated from France by the arrogance of the 
French Government, and had been forced to consider 
whether it might not be possible for Switzerland to 
defend her own interests without foreign patronage. 
Here and there scholars began to interest themselves 
in Swiss history, and to take pride in the achieve- 
ments of the forefathers of the republic; and, in pro- 
portion as patriotic sentiment increased, thoughtful 
men became less inclined to take all their ideas from 
the country to which alone they had hitherto looked 
for intellectual guidance. They studied with greater 
earnestness the literatures of Greece and Rome, and 
some of them turned to English literature, with which 
they had not up to this time had the slightest ac- 
/quaintance. These influences gave a powerful impe- 
tus to the best aspirations of the German population 
of Switzerland, and it was not in literature only that 
important results were achieved. Members of the 
family of Bernoulli at the university of Basel had 
already been doing great work in mathematics; and 
now the fame of Switzerland as a country favorable to 
the development of science was extended by many in- 
vestigators, the best. known of whom were Euler, Hal- 
ler, Scheuchzer, and Muralt. " 


Tschudi. 


836 


The writer who first gave expression to the most 
characteristic literary conceptions of his 
4 time in Switzerland was J. J. Bodmer, a 
native of Zurich. He was a good classical 
schajar, and in youth had made himself familiar with 
some of the masterpieces of English, French, and Italian 
literature. In 1721, in association with his friend 
Breitinger, a learned Protestant clergyman in Zurich, 
he began to issue the Discurse der Maler, written in 
imitation of the style of the English essayists. i 
periodical the two friends criticized freely the works 
of some popular German versifiers, and they wrote 
with so es 
ercised considerable influence not only in Switzerland 
but in Germany. When the value of their work was 
beginning to be recognized, a high place was taken 
among German men of letters by Gottsched, a profes- 
sor at Leipsic. He was an ardent admirer of the clas- 
sic drama of France, and gathered around him a num- 
ber of enthusiastic disciples, known as the Saxon 
school. For some time he was on friendly terms with 
the Swiss critics, with whom he agreed in condemning 
the wild extravagance of Lohenstein and his imitators. 
But when Bodmer and Breitinger went on to praise 
English literature, and to call attention especially to 
the splendid qualities of Milton, Gottsched denounced 
their opinions as utterly false and misleading. The 
result was that a bitter controversy broke out between 
the Saxon and Swiss schools, Bodmer and Breitinger 
presenting an elaborate statement of critical doctrine, 
the formerin Vom Wauderbaren in der Poesie (1740), 
the latter in Kritische Dichtkunst (1740). The con- 
troversy was followed with great interest by many 
readers, and, although it was by and by almost for- 
gotten, it helped to prepare the way for the outburst 
of German literature begun by Klopstock, Wieland, 
and Lessing. The theories of all the combatants were to 
some extent erude and even grotesque, but Bodmer 
~ and Breitinger did excellent service by the vigor with 
which they protested against the notion that poetry 
is merely the work of the understanding acting in sub- 
jection to rigid rules, and by their enthusiastic appre- 
ciation of great English writers. Bodmer also opened 
fresh sources of inspiration by editing a part of the 
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Nibelungenlied and some poems of the Minnesinger,— | 
undertakings in which he anticipated the labors of the | 


Romantic school. He wrote an epic, the No«chide, 
and several dramas, but his work as a poet is feeble 
and unimportant in comparison with his achievements 
as an editor and critic. 

A. von Haller, who made his fame chiefly as a man 
of science (see vol. xi. p. 354), ranked in 
literature also among’ the foremost men of 
his day. His poems are too directly didactic 
to give much pleasure to modern readers, but in some 
of them—especially Die Alpen—there are passages of 
striking force and beauty. Haller knew the Alps not 
merely from books but by having visited them, and to 
him belongs the credit of having revealed that they ap- 
peal | aban to the imagination, and of having asso- 
ciated them with great thoughts and aspirations. He 
wrote several prose romances, but outside of Switzer- 
land these works, which had many readers at the time 
of their publication, are now practically forgotten. 

A Swiss writer of the 18th century, who, as a poet, 
became more famous even than Haller was 
Solomon Gessner. At Berlin and Hamburg 
he came under the influence of Ramler and 
Hagedorn, and after his return to his native town 
Zurich, where he lived as an artist, he published a 
series of idyllic poems which excited universal admi- 
aation. The most popular of his writings was his prose 
idyl, Der Tod Abel's (1758). This work was translated 
into many languages, and was received with not less 
favor in Germany, France, and England than in Switz- 
erland. There is not much serions thought in Gess- 
ner’s works, and his sentiment sometimes degenerates 
into sentimentalism, but a permanent place is secured 
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1 force and confidence that they soon ex- | 


RLAND. [ LITERATURE, 


for him in literature by his simple, lucid style and by 
the delicate grace of his sketches of ideal scenery. 
These qualities were warmly appreciated by Lessing 
and afterwards by Goethe. 

Of the German Swiss poets who were born after 
Gessner had become famous the best were 
J. G. Salis-Seewis and J. M. Usteri. Salis- 
Seewis was acquainted with Gvethe, 
| Schiller, Herder, and Wieland, but he was not so much 
influenced by them as by a greatly inferior poet, 
Matthison, whose ideas and methods closely resembled 
his own. There is little variety of sentiment in the 
poems of Salis-Seewis, but their uniformity of tone is 
prevented from being tiresome by his perfect sincerity 
and by the vividness of his diction. Usteri 
wrote at least one song—‘‘ Freut euch des 
Lebens ’’—which became popular among Germans of 
all classes, but his most important writings were some 
clever stories in the German dialect of Zurich. 

Philosophy, in the strict sense of the term, was not 
profoundly studied in the German cantons in the 18th 
century, but philosophical problems, especially those 
relating to ethics, were discussed in a popular style by 
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a good many more or less able writers. Of these 
writers one of the most renowned was J. G. 

2 See wo oe Zimmer- 
Zimmermann. His chief writings are Ueber Sees 


die Einsamkeit (1755) and Vom Nation- 
alstolze (1758). These works present a strange com- 
bination of cynicism and seutimentalism, but they 
profoundly impressed Zimmermann’s contemporaries, 
and were translated into most European languages. 
J. G. Sulzer spent the greater part of his 
life in Berlin, where he was held in much 
esteem at the time when Lessing was beginning to 
'make a name as a critic and dramatist. His principal 
| work is his Al/gemeine Theorie der schinen Kiinste, in 
which he tried to present a complete exposition of the 
laws of art, starting with the philosophical principles 
‘of Wolf, and combining them with critical doctrines 
derived from English and French writers. His style 
‘is somewhat cold and formal, and to later generations 
his governing thoughts have seemed meagre and 
unfruitful. H. K. Hirzel wrote Das Bild Sia 
eines wahren Patrioten (1767) and various dae 
other works, in which he displayed a considerable 
power of expounding and illustrating great moral 
_ principles. eis remembered chiefly, however, by a 
charming description which he wrote of a day spent by 
Klopstock and himself with some friends en the Lake 
of Zurich,—a day celebrated by Klopstock in one of the 
finest of his early odes. J. K. Lavater oe 
made some reputation as a poet, but he “i i 
owed his fame chiefly to his Physiognomische Frag- 
mente (1775-78), in which he sought to develop the 
idea that the face presents a perfect indication of char- 
acter, and that physiognomy may therefore be treated 
as a science. is notions are arbitrary and rather 
mystical, but he expressed them with so much vigor atl 
rime ~~ he ar d many wires and disciples. 
. H. Pestalozzi was a less pretentious but 
infinitely more useful writer than Lavater. brie sc 
Rarly in life, mainly through the influence of Rousseau 
he became impressed by the necessity of a Pallesk 
change in the methods of popular education ; and with 
splendid self-sacrifice he devoted his energies to the 
task of realizing his ideas and of inspiring others with 
a sense of their importance. His writings—of which 
Lienhard wnd Gertrud_is the best—are not distin- 
guished by any remarkable literary qualities, but his 
theories made his name famous all over he p 
world, and children in every good school may still be 
. sa 
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said to profit indirectly by his labors. 
In the 18th century the German cantons produced — 
many writers on historical subjects. One 4. 
of the most distinguished of them was. 9 
Iselin, who, in his Geschichte der Menschheit 
offered suggestions akin to those which were 2 
‘set forth with wider knowledge and deeper ins 
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J. H. Tschudi and J. J. Tschudi, descend- 
ants of Algidius Tschudi, also did much 
good work as historians. Greater than 
any of these—the foremost historical writer 

of Switzerland—was J. von Miiller, whose writings 

“iO marked an era in German literature. His 
iller. j : : : Y P : 

masterpiece is his Geschichte der schwei- 
zerischen Hidgenossenschaft (1780). Miiller had not 
an adequate appreciation of the laws of evidence 
in historical inquiry, but he was indefatigable in re- 
search, and no German historian of his time had so 
great a power of bringing out the significance of facts 
by his method of grouping them. His style, although 
sometimes obscure and rhetorical, was often made 
warm and glowing by his eager love of freedom and 
justice. 

The literary movement of the French districts in the 
18th century had little direct relation with that of the 
German cantons. It sprang chiefly from the influence 
of French refugees, who flocked in great numbers to 
western Switzerland after the revocation of the edict 
of Nantes. The most energetic of the French writers 
Ne of Switzerland in the first half of the 18th 

sed century was Bourguet, the son of a refugee. 

He travelled in Italy and Holland, and on his return 

to Geneva founded the Bibliotheque Italique, which 
appeared from 1729 to 1734. In carrying on this 

periodical, which extended to eighteen volumes, Bour- 
guet was aided by a good many Swiss writers—among 
others by Abraham Ruchat and Loys de Bochat of 

Lausanne. Bourguet’s colleagues also contributed 

articles to French periodicals of a similar kind in Hol- 

land, three of which—the Bibliotheque Universelle et 

Historique, the Bibliothtque Choisie, and the Biblio- 

theque Ancienne et Moderne—were conducted by Jean 

le Chere, a native of Geneva. In1732 Bourguet started 
at Neuchatel the Mercure Suisse, which went on until 

1784 and did much to stimulate the interest of its 
readers in science, literature, history, and archeology. 

"The indefatigable editor and his colleagues did not 
confine themselves to -journalistie work. One of his 
books—Traité des Pétrifactions—was an important 
contribution to geology ; and Loys de Bochat wrote a 
careful book entitled Ménwires Critiques sur 0 Histoire 
Ancienne de la Suisse. Ruchat was the author of 

Histoire dela Reformation de la Suisse and 

of Délices de la Suisse. The writings of 

J. P..de Crousaz, a friend of Bourguet, display no re- 

markable qualities, but two of them, his Hxamen of 

Pope's Essay on Man and his Commentaire on the same 

em, have some interest for English readers. An Eng- 
ish translation of the Hzamen by Mrs. Elizabeth Car- 
ter was published in 1739, and led to the intervention of 

Warbnrton, who considered it necessary to prove that 
the /ssay was not in any way hostile to religion. 

During thesecond half of the 18th century all Europe 

was reading the works of a Swiss writer, bs 
far the most illustrious man of letters whom 

Switzerland has produced—J. J. Rousseau. He moved 
civilized mankind by many a doctrine which no one 
now holds to be true, but he owed his astonishing in- 
fluence not so much to his fallacies as to his passionate 
zeal for the rights of the poor, to his enthusiasm for 
the free devdoouient of individual character, and to 
the power with which he reflected in his writings the 
beauty and the splendor of the external world. Of 
his own happiness he made shipwreck; but, if we 
judge his work simply by the practical results which 
sprang from it, he was perhaps the greatest literary 
force of modern times. His family was of Frenc 
origin, but it had been so long settled at Geneva 
that it had become thoroughly Swiss, and to this fact 
were due some of the most striking characteristics 
of his genius. and republican Switzerland was 

the only Continental country whose institutions were 
favorable to the growth of the ideas with which 

Rousseau shook to its centre the political and social 

system of the 18th century. 
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Of the other French writers of Switzerland in this 
age the most eminent was perhaps H. B. 
de Saussure, who, in his Voyages dans les 
Alpes (1776-79), presented in a lucid and attractive 
style the results of much careful observation. He was 
one of the founders of geology, and made important 
contributions to several other sciences. Another dis- 
tinguished scientific writer of this time was 
Charles Bonnet, the author of several valu- BOnbes, 
able works on natural history and psychology. His 
general conception of the order of the world he devel- 
oped systematically in his Contemplation de la Nature 
(1764). Much good work was also done by 
the brothers De Luc, one of whom, Jean- 
André de Lue, gave in Lettres sur Quelques 
Parties de la Suisse (1787) a very vivid picture of the 
physical, social, and political peculiarities of a portion 
of Switzerland. 

Some clever books were written by Madame de 
Charriére, a native of Utrecht, who settled 
with her husband in the principality of 
Neuchatel in 1771. Much interest was ex- 
cited by her lively Lettres Kerites de Lausanne and by 
her Lettres Neuchételoises, and both in Switzerland 
and in France there were many admirers of her Mari 
Sentimental and of the corresponding work Lettres de 
Mistress Henley. Samuel Constant, the father of 
Benjamin Constant, wrote Camille and some other 
romances in the form of letters ; and Contes Moraux, 
in the style of Marmontel, were written by J. Senebier, 
who did better work as an investigator in physics and 
physiology. 

n the second half of the 18th century there were in 
French Switzerland many ardent students of history. 
One of the ablest of them was P. H. Mallet, 
who took as his special subject the antiqui- waves, 
ties of northern Europe, but wrote also works on the 
general history of Denmark, Brunswick, 
and Hesse. Béranger was the author of a 
Histoire de Geneve; and Lamberty, who had served 
as secretary of several legations in Holland 
and Germany, brought together in his 
Mémoires wany interesting details about events of. 
which he had personal knowledge. A good history 
of Switzerland to the 17th century was written by De 
Watteville, and Philibert dealt with the same subject 
in a work entitled Les Révolutions de la Huute-Alle- 
magne, in which he brought the story ea 
down to 1468. G. E. von Haller wrote ak 
several excellent historical works, the most important 
of which was his Bibliothek der Schweizergeschichte. 

From the latter part of the 18th century onwards 
French Switzerland has produced many influential 
writers, but they have been so intimately connected 
with France that their works properly belong to French 
literature. Necker, who played so great a part in 
France before the Revolution, was one of the greatest 
writers of his age on politics and finance; and his 
daughter Madame de-Stael, whom, although she was 
born in Paris, Switzerland may also claim, stands in 
the front rank of women who have devoted themselves 
to literature. Her most brilliant work, Corinne, was 

erhaps of less real importance than De 7 Allemagne, 
rom which Frenchmen obtained for the first time au- 
thentic information as to the intellectual development 
of Germany. Benjamin Constant wrote a 
work on the source, forms, and history of enn 
religion ; he was also the author of Adolphe, p 
a romance, and adapted Schiller’s Wallenstein for the 
French stage. But his principal work is the collection 
of his Discours Prononcés & la Chambre des Députés, 
in which he eloquently defends, from many points of 
view, the principles of constitutional government. De 
Sismondi Daliced astonishing energy as a 
writer on history, literature, and political 
economy, and it is still necessary for students of the 
subjects on which he wrote to consult his works. His 
Histoire des Frangais, although planned on too vast 
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a scale, is a wonderful monument of industry, learning, 
and literary skill, and not less valuable in their own 
way are his Histoire de la Renaissance de la Liberté 
en Italie and his De la Littérature du Midi de 
U' Europe. A. Vinet, an eminent Protest- 
Vinet. : 
by his Discours sur Quelques Sujets Religiewx and 
various other theological works, which are full of vig- 
orous thought expressed in a clear, direct, and manly 


TEpft style. Among Swiss novelists K. Topffer, 
sf ah author of JL’ Heritage, T'raversée, and 
many other works, takes a distinguished place. His 


early writings attracted the attention of Goethe, who 
read them with pleasure; and Sainte-Beuve, in prais- 
ing Tépffer's methods, gave utterance to the general 
opinion of educated Frenchmen. ‘The three brothers 
André, Antoine Elisée, and Joel Cherbu- 
liez, and their sisters Adrienne and Madame 
Tourte-Cherbuliez, were all well-known 
writers ; and Victor Cherbuliez, the son of André, is 
one of the brightest and most fertile novelists of the 
present day in France. He commands respect also as 
a writer on politics. 

In the later literature ‘of the German cantons there 
are not so many famous names as in the later literature 
of the French cantons. Of a group of writers who 
connected the influences of the 18th century with those 
siti of the 19th, J. B. Albertini was the most 

* original; but he appealed to a compara- 
tively small class. He was a bishop in the church of 
the Moravian Brethren, and his poems give powerful 
expression to the deeply eh sentiment of his 

y 
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sect. A romance by J. C. Appenzeller— 

4 ‘eh Gertrud von Wart (1813)—was so popular 
f that it was translated into French, Dutch, 
and English ; but it has not maintained the high place 


for some time attributed to it. . 
Wyss edited the Alpenrosen from 1811 for 
about twenty years, and for this periodical 
he wrote many poems, taking his subjects chiefly from 
Swiss history and legends. He completed and pub- 
lished a story begun by his father, Der Schweizerische 
Robinson, translations of which have been widely cir- 
culated in France, Spain, England, and America. He 
Frohlich, 2/80 wrote ‘‘ Rufst du, mein Vaterland,”’ 
Wows.” the great national song of Switzerland. A. 
; FE. Frohlich was a good writer of fables, 
and J. A. Henne made a considerable reputation, 
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inot only as a poet but as the writer of a work 
entitled Manethos, die Origines unserer Geschichte 
|und Chronologie, in which he sought to prove the 
European origin of the Aryan race. YI 
Meyer-Merian, author of the well-known 
song, ‘Ich ging so ganz alleine,’’ was also 
a vigorous dramatist. Dramatic and lyrical poems of 
some power were written by T. Born- 
hauser, but they were too plainly intended 
to serve a political party to have perma- 
nent significance. A more poetical writer was B. 
Reber, whose Bilder aus den Burgunder- 

rs E Ll a . : Reber. 
Kriegen present a series of glowing pictures 
from one of the most splendid periods of Swiss history. 

All these writers were surpassed by Albert Bitzius, 
known as Jeremias Gotthelf from the title 
of his first book. He was the vicar of — 
Liitzelfliih, and for many years found ample seope for 
his energies in quiet works of benevolence. Der Baner- 
spiegel, oder Lebeusgeschichte des Jeremias Gotthelf, 
published in 1836, when he was nearly forty years of 
age, at once made his name famous, and it was fol- 
lowed by Uli der Knecht, Uli der Pachter, Leiden 
und Freuden eines Schulmeisters, and other powerful 
tales. The charm of his writings springs from the 
fact that they are an accurate representation of the 
thoughts, feelings, and habits of the people among 
whom he labored. Bitzius was a man of an ardent 
and impulsive temper, but a close observer, capable 
of penetrating far below the surface of life, and en- 
dowed with a remarkable faculty of reproducing his 
impressions in striking imaginative pictures. His 
style is often rough and careless, but his artistic de- 
fects are never serious enough to interrupt the free 
development of his fresh and vivid conceptions. 

Another German writer of Switzerland whose name 
is well known beyond the limits of his own 
country is Gottfried Keller. He established 
his reputation by his romance Der Griine 
Heinrich (1854), and afterwards he published Die: 
Leutevon Seldwyla, a series of tales of village life, and 
Sieben Legenden. He is also the author of some 
volumes of poems. 


See E. H. Gaullieur, Btndes sur ‘UV Histoire Littéraire de la 
Suisse Frangaise (1856); J.C. Mérikofer, Die schweizerische 
Literatur des achtzehnten Jahrhunderts (1861); and R. Weber, 
Die poetische Nationalliteratur der deutschen Schweiz (1866-67). 
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SWORD. Origins and Early Forms.—The sword 
is a hand-weapon of metal, distinct from all missile 
weapons on the one hand, and on the other hand from 
staff-weapons,—the pike, bill, halberd, and the like, 
—in which the metal head or blade occupies only a 
fraction of the effective length. The handle of a sword 
provides a grip for the hand that wields it, or some- 
times for two hands: it may add protection, and_in 
most patterns does so to a greater or less extent. But 
it is altogether subordinate to the blade. For 
want of a metal-headed lance or axe, which in- 
deed were of later invention, a sharpened pole or 
a thin-edged paddle will serve the turn. A sword- 
handle without a blade is naught; and no true 
sword-blade can be made save of metal capable of 
taking an edge. There are so-called swords of 
wood and even stone to be found in collections 
of savage weapons. But these are really flattened 
clubs; and the present writer agrees with Gen. 
Pitt-Rivers in not believing that such modifica- 
tions of the club have had any appreciable influ- 
ence on the form or use of true swords. On this 
last point, however, the opinions of competent 
archeologists are so much divided that it must 
be rded as fairly open. We will only remark 
that the occurrence in objects of human handiwork 
of a form, or even a series of forms, intermediate 
between two types is not conclusive evidence that 
those forms are historical links between the differ- 
ent types, or that there is any historical connec- 
tion at all. In the absence of dates fixed by ex- 
ternal evidence this kind of comparison will seldom 
take us beyond plausible conjecture. A traveller 
who had never seen velocipedes might naturally 
suppose, on a first inspection, that the tricycle was 
a modification of the old four-wheeled velocipede, 
and the bieycle a still later invention; he would 
odie regard the two-wheeled ‘‘ Otto”’ as the 

istorical link between tricycles and bicycles. But 
we know that in fact the order of development 
has been quite different. 

It is more difficult as a matter of verbal defini- 
tion to distinguish the sword from smaller hand- 
weapons. Thus an ordinary sword is four or five 
times as long as an ordinary vac eg but there 
are long ores and short swords ; neither will 
the form of blade or handle afford any certain test. 
The real difference lies in the intended use of the 
weapon; we associate the sword with open combat, 
the dagger with a secret attack or the sudden de- 
fence opposed toit. One might say that a weapon 
too large to be concealed about the person cannot 
be called adagger. Again, there are large knives, 
such as those used by the Afridis and Afghans, 
which ean be distinguished from swords only by the 

ater breadth of the blade as compared with its length. 
ain, there are special types of arms, of which the 


soeabee is a good example, which in their usual 


‘orms do not look much like swords, but in others that 
oceur must be classed as varieties of the sword, unless we 
keep them separate by a more or less artificial theory, 
referring the type as a whole to a different origin. 
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Of the actual origin of swords we have no direct 
evidence. Neither does the English word nor, so far as 
we are aware, any of the equivalent words in other 
languages, Aryan or otherwise, throw any light on the 
matter. We only know that swords are found from 
the earliest times of which we have any record among 
all people who have acquired any skill in metal-work. 
There are two very ancient types, which we may call 
the straight-edged and the leaf-shaped. Assyrian 
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Fic. 1.—1-5, Greek swords of the classical type (Gerhard’s Griechische 
Vasenbilder). 6-15, Roman swords from Lindenschmit, Tracht und Bewaff- 
nung des romischen Heeres wihrend der Kaiserzeit, Brunswick, 1882. 6, So- 
called ‘sword of Tiberius” from Mainz (Brit. Mus.); 7, Bonn (private 
collection), length, 765 mm. ; 8, legionary (monument at Wiesbaden) ; 
9, cavalry (monument at Mainz); 10, cavalry (monument at Worms) ; 
12, 13, sword handles (Kiel and Mainz); 11, 14, 15, from Trajan's column. 


monuments represent a straight and narrow sword, ap- 
pereary better fitted for thrusting than cutting. 

ronze swords of this form have actually been found 
in Etrusean tombs, and by Dr. Schliemann at Mycenee, 
side by side with leaf-shaped specimens. We have 
also from Mycenze some very curious and elaborately 
wrought blades, so broad and short that they must be 
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called ornamental daggers rather than swords. The 
leaf-shaped blade is common everywhere among the 
remains of men in the ‘‘ Bronze Period’? of civiliza- 
tion, and this was the shape used by the Greeks in 


historical times, and is the shape familiar to us in| 


Greek works of art. It is impossible, however, to say 
whether the Homeric heroes wore the leaf-shaped 
sword, as we see it, for example, on the Mausoleum 
sculptures, or a narrow straight-edged blade of 
the Assyrian-Mycenzean pattern. In any case, 
the sword holds a quite inferior position with 
Greek warriors of all times. We fae not the 
means of pronouncing which pattern is the 
older. To a modern eye the Assyrian or My- 
cenxan sword looks fitter for thrusting than 
cutting. The leaf-shaped sword, so far as we 
know from works of art, was used with a down- 
right cutting blow, regardless of the consequent 
exposure of the swordsman’s body; this, Hows 
ever, matters little when defence is left to a 
shield or armor, or both. The use of the sword 
as a weapon of combined offence and defence— 
swordsmanship as we now understand it—is 
quite modern. If the sword was developed from 
a spearhead or dagger, one would expect it to 
have been a thrusting weapon before it was a 
cutting one. But when we come to historical 
times we find that the effective use of the point 
is a mark of advanced skill and superior civili- 
zation. The Romans paid special attention to 
it, and Tacitus tells us how Agricola’s legion- 
aries made short work of the clumsy and point- 
less arms of the Britons when battle was fairly 
joined.' The tradition was preserved at least as 
late as the time of Vegetius, who, as a technical 
writer, gives details of the Roman soldier's 
sword exercise. Asiatics to this day treat the 
sword merely as a cutting weapon, and most 
Asiatic ponies are Ei pablo of being handled in 
any other way. 

Historical Types.—The normal types of swords 
which we meet with in bistisigel times, and 
from which all forms now in use among civilized 
nations are derived, may be broadly classified as 
straight-edged or curved. In the straight-edged 
type, in itself'a very ancient one, either thrust- 
ing or cutting qualities may predominate, and 
the blade may be double-edged or single-edged. 
The double-edged form was prevalent in Europe 
down to the l7th century. The single-edged 
blade, or backsword as it was called in England, 
is well exemplified in the Scottish weapons com- 
monly but improperly known as claymores, and is 
now exclusively employed for military weapons. 
But these, with few exceptions, have been more 
or less influenced by the curved Oriental sabre. 
Among early double-edged swords the Roman pattern 
stands out as a workman-like and formidable weapon 
for close fight; the point was used by preference. In 
the Middle Ages the Roman tradition disappeared, and 
a new start was made from the clumsy barbarian arm 
which the Romans had despised. Gradually the broad 
and all bat pointless blade was lightened and tapered, 
and the thrust, although its real power was unknown, 
was more or less practiced. St. Louis anticipated Na- 

oleon in ealling on his men to use the point; and the 
a of dismounted combats in the Morte Darthur are 
described as ‘‘ foining’’ at one another. In the first 
half of the 16th century a well-proportioned and well- 
mounted cut-and-thrust sword was in general use, and 
great artistic ingenuity was Sree. for those who 
could afford it, on the mounting and adornment. The 
growth and variations of the different parts of the hilt, 
curiously resembling those of a living species, would 


1 Agric., 36: “ Britannorum. gladii sine mucrone complexum 
armorum et in aperto pugnam non tolerabant.” 
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alone be matter enough for an archeological study. 
One peculiar form, that of the Scottish basket-hilt, de- 
rived from the Venetian pattern known as se/iavone, 
has persisted to our own day without material change. 

Quite different from the European models is the 
crescent-shaped Asiatic sabre, commonly called scimi- 
tar. We are not acquainted with any distinet evidence 
as to the origin of this in time or place. The fame of 
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FiG. 2.—Oriental swords (reproduced by permission from = 
tov’s Illustrated Handbook of Indian Arms, published by the In- 
dia Office, 1840). 1, 2. Decorated Persian arms ; 3, gauntlet sword ; 
4, common type of talwér (Northwest Provinces) ; 5, te arte 
| type 6, Persian talwdr; 8, kukri (Nepal); 7, 9, 10, ratta, 


| showing transition to gauntlet sword, 


| the Damascus manufacture of sword-blades is of great 
antiquity, as is also that of Khord4san, still the centre 
of the best Eastern work of this kind. Whoever first 


made these blades had conceived a very definite idea,— 
that of gaining a maximum of cutting power regardless 
of loss in other qualities,—and executed it in a man- 
ner not to be improved upon. The action of the eurved 
edge in delivering a blow is to present an oblique and 
e to 

ith 


therefore highly acute-angled section of the 

the object struck, so that in effect the eut is given ) 
a finer edge than could safely be put on the bl 
its direct transverse section. In a well-made | 
the setting of the blade with regard to the h 
(‘leading forward ’’) is likewise ordered with a 

this result. And the cutting power of a weapon so 
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shaped and mounted is undoubtedly very great. But 


the use of the point is abandoned, and the capacities | 


of defensive use (to which Orientals pay little or no 
attention) much diminished. These drawbacks have 
caused the scimitar type, after being in fashion for 
European light cavalry during the period of Napo- 
leon’s wars and somewhat longer, to be discarded in 
our own time. 
their rigid grasp of a small handle and sweeping cut 
delivered trom the shoulder, the Persian scimitar 
or Indian talwdr will remain the natural weapon 
of the Eastern horseman. Indian and Persian 
swords are often richly adorned ; but their ap- 
popes beauty is in the texture of the steel 
itself, the ‘‘damascening’’ or ‘‘ watering’’ which 
distinguishes a superior from a common specimen. 
This process, long obscure to Europeans, has in 
recent times been explained (see below). 

There are special Asiatic varieties of curved 
blades of which the origin is more or less uncer- 
tain. Among these the most remarkable is per- 
haps the yataghan, a weapon pretty much coex- 
tensive with the Mohammedan world, though it 
is reported to be not common in Persia. It has 
been imported from Africa, through a French imi- 
tation, as the model of the sword-bayonets which 
have been common for about a generation in 
European armies; probably the French authori- 
ties caught at it to satisfy the sentiment, which 
lingered in Continental armies long after it had 
disappeared in England, that even the infantry 
soldier after the invention of the bayonet must 
have some kind of sword. A compact and formid- 
able hand-weapon has thus been turned into a 
clumsy and top-heavy pike. If we try to make 
a bayonet that will cut cabbages, we may or may 
not get a useful chopper, but we shall certainly 
get a very bad bayonet. The double curve of 
the yataghan is substantially identical with that 
of the Goorkha knife (ku/r7), though the latter 
is so much broader as to be more like a woodman’s 
than a soldier’s instrument. It is doubtful, how- 
ever, whether there is any historical connection. 
Similar needs are often capable of giving rise to 
similar inventions without imitation or communi- 


cation. ‘There are yet other varieties, belonging 
to icon 4 spread families of weapons, which have 
acquired a strong individuality. Such are the 


swords of Japan, which are the highly perfected 
working out of a general Indo-Chinese type; they 
are powerful weapons and often beautifully made, 
but a European swordsman would find them ill- 
balanced and clumsy, and the Japanese style of 
sword-play certainly has nothing to teach us. 
Other sorts of weapons, again, are so peculiar 
in form @ historical derivation, or both, as to re- 
fuse to be referred to any of the normal divisions. 
The long straight gauntlet-hilted sword (patd) 
found both among the Mahrattas in the south 
of India, and among the Sikhs and Rajputs in the 
north, is an elongated form of the broad-bladed dagger 
with a cross-bar Randis (katdr), asis shown by a transi- 
tional form, much resembling in shape and size of blade 
the medizeval English anlace, and furnished with a 
guard for the back of the hand. This last-mentioned 
pattern seems, however, to be limited to a compara- 
tively small region. When once the combination of a 
long blade with the gauntlet hilt was arrived at, any 
straight blade might be so mounted; and many appear 
on examination to be of European workmanship—Ger- 
man, Spanish, or Italian. ‘here are various other 
Oriental arms, notably in the Malay group, as to 
which it is not easy to say whether they are prop- 
erly swords or not. The Malay ‘‘ parang latok’’ is 
a kind of elongated chopper sharpened by being 
bevelled off to an edge on one side, and thus capable 
of cutting only in one direction. The anlace inci- 
dentally mentioned above seeins to be merely an over- 
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But, as*long as Easterns adhere to | 
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grown dagger ; the name occurs only in English and 
Welsh; in which language first, or whence the name 
or thing came, is unknown (see Philol. Soc. Dict., 

Modern European Developments.—In the course of 
the 16th century the straight two-edged sword of all 
work was lengthened, narrowed, and more finely 
pointed, till it became the Italian and Spanish rapier, 
a weapon still furnished with cutting eelead: but used 


Re- 


Fic. 3.—Typical European swords, 16th-18th centuries. 
roduced by permission from Mr. Egerton Castle’s Schools and 
asters of Fence. 1, Early 16th cent. ; 2,German, ¢. 1550; 3, Italian 
rapier, third quarter 16th cent. ; 4,Spanish rapier, late 16th cent. ; 


5, Italian, same period; 6, English, same period; 7, English 


musketeer’s sword, early 17th cent.; 8, Spanish broadsword, early 
17th cent.; 9, Venetian, c. 1550; 10, Italian, late 16th ecent.; 11, Eng- 
lish, time of Commonwealth ; 12, French rapier, ¢. 1650; 13, Ger- 
man flamberg, early 17th cent. ; 14, 15, small-swords, 1700-1750. 


chiefly for thrusting. We cannot say how far this 
transition was influenced by the estoc, a medieval 
thrusting weapon carried by horsemen rather as an 
auxiliary lance than as a sword. The Roman prefer- 
ence of the point was rediscovered under new condi- 
tions, and fencing became an art. Its progress was 
from pedantic complication to lucidity and simplicity, 
and the fashion of the weapon was simplified also. 
Early in the 18th century, the use of the edge havin 

been finally abandoned in rapier-play, the two-edge 

blade was supplanted by the bayonet-shaped French 
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duelling sword, on which no improvement has since 
been made except in giving iva still simpler guard. 
The name of rapier is often but wrongly given to this 
by English writers. About the same time, or a little 
earlier, the primacy of the art passed from Italy to 
France, and there it still remains. It would take us 
too far to consider the history of fencing here ; Mr. 
Egerton Castle’s work will be found a trustworthy 
guide, and almost indispensable for those who wish 
really to understand the passages relating to sword- 
play in our Elizabethan literature, of which the fene- 
ing scene in Hamlet is the most famous and obvious 
example. 

Meanwhile a stouter and broader pattern, with sun- 
dry minor varieties, continued in use for military pur- 
poses, and gradually the single-edged form or broad- 
sword prevailed. The well-known name of Ferrara, 
peculiarly-associated with Scottish blades, appears to | 
have originally belonged to a Venetian maker, or family | 
of makers, towards the end of the 16th century. The 
Spanish blades made at Toledo had by that time 
acquired a renown which still continues. Somewhat 
later Oriental example, imported probably by way of 
Hungary. induced the curvature found in most recent 
military sabres, which, however, is now kept within 
such bounds as not to interfere with the effective use 
of the point. An eccentric specialized variety—we 
may call it a ‘‘ sport’’—of the sabre is the narrow and | 
flexible ‘‘schliger’’ with which German students fight 
their duels (for the most part not arising out of any 
quarrel, but set trials of skill), under highly conven- 
tional rules almost identical with those of the old Eng- 
lish ‘‘backswording”’ practiced within living memory, 
in which, however, the swords were represented by 
sticks. These ‘‘ schliiger’’ duels cause much effusion 
of blood, but not often serious danger to life or limb. 

There are plenty of modern books on sabre-play, but 


comparatively little attention has been given to its 
scientific treatment. It is said that the Italian school 
is better than the French, and the modern German 
and Austrian the best of all. Some of the English 
calvary regiments have good traditions, enriched of 
late years by the application of a knowledge of fencing 
derived from eminent French masters. 


The Manufacture of Swords.—Mechanical invention has 
not been able to supersede or equal hand-work in the pro- 
duction of good sword-blades. The swordsmith’s craft is 
still, no less than it was in the Middle Ages, essentially a 
handicraft, and it requires a high order of skill. His rough 
material is a bar of cast and hammered steel tapering from 
the centre to the ends, when this is cut in two, each half is 
made intoasword. The “tang” which fits into the handle 
is not part of the blade, but a piece of wrought iron welded 
on toits base. From this first stage to the finishing of the 
point it is all hammer-and-anvil work. Special tools are 
used to form grooves in the blade according to the regula- 
tion or other pattern desired, but the shape and weight of 
the blade are fixed wholly by the skilled hand and eye of 
the smith. Measuring tools are at hand, but are little used. 
Great care is necessary to avoid overheating the metal, 
which would produce a brittle crystalline grain, and to 
keep the surface free from oxide, which would be injurious 
if hammered in. In tempering the blade the workman 
judges of the proper heat by the color. Water is preferred 
to oil by the best makers, notwithstanding that tempering 
in oil is much easier. With oil there is not the same 
risk of the blade coming out distorted and having to be 
forged straight again (a risk, however, which the expert 
swordsmith.can generally avoid); but the steel is only 
surface-hardened, and the blade therefore remains liable 
to bend. Machinery comes into play only for grinding 
and polishing and to some extent in the manufacture of 
hilts and appurtenances, The finished blade is proved by 
being caused to strike a violent blow on a solid block with 
the two sides flat, with the edge, and lastly with the back ; 


after this the blade is bent flatwise in both directions 
by hand, and finally the point is driven through a steel 
plate about an eighth of an inch thick. In spite of all the 
care that can be used both in choice of material and in 
workmanship, about 40 per cent. of the blades thus tried 
fail to stand the proof, and are rejected. The process we 
have briefly described is that of making a really good 
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| sword ; of course plenty of cheaper and commoner weapons 


are in the market, but they are hardly fit to trust a man’s 
life to. It is an interesting fact that the peculiar skill of 
the swordsmith is in England so far hereditary that it can 
be traced back in the same families for several generations, 

The best Eastern blades are justly celebrated, but they 
are not better than the best European ones; in fact, Euro- 
pean swords are often met with in Asiatic hands, remounted 
in Eastern fashion. The “damascening” or “ watering” 
of choice Persian and Indian arms is not a secret of work- 
manship, but is due to the peculiar manner of making the 
Indian steel itself, in which a crystallizing process is set up; 
when metal of this texture is forged out, the result is a 
more or less regular wavy pattern running through it. 
No difference is made by this in the practical qualities of 
the blade. 


The following list of works is intended to guide the reader, if 
desired, to fuller acquaintance with the literature and authori- 
ties of the subject, and will, itis hoped, be found useful for that 
purpose, but it does not profess to be in itself sufficient even as a 
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Archzxology and General History.—R. F. Burton, The Book of the 
Sword ‘only one vol, published), London, 1884; Colonel Lane Fox 
(now Major-Gen. Pitt-Rivers), Catalogue of Anthropological Collec- 
tion, South Kensington Museum, London, 1874; “ Primitive War- 
fare,” in Journal of the Royal United Service Institution, 1867, 
1868, 1869. For special regions and periods, see Hon, Wilbraham 
Egerton, I/lustrated Handbook of Indian Arms, published by the 
India office, London, 1880; Lindenschmit, Tracht und Bewaffnung 
des rémischen Heeres wihrend der Kaiserzeit, Brunswick, 1882; 
Drummond and Anderson, Ancient Scottish Weapons, Edinburgh 
and London, 1881. The more general treatises and handbooks 
on arms and armor, such as Grose, Meyrick, Hewitt, Lacombe, 
Demmin, may be consulted with advantage, but are not always 
to be trusted in details. “The Forms and History of the Sword,” 
in Proceedings of the Royal Institution, 1888, by the present writer, 
gives further references and citations on various points, 

Swordsmanship.—Egerton Castle, Schools and Masters ech} om 
the Middle Ages to the Eighteenth Century, London, 1885 (including a 
critical bibliography); Vigeant, Bibliographie del Eserime Ancienne 
et Moderne, Paris, 1882; Gomard (assumed name of Possellier), 
Théorie de U Escrime, Paris, 1845 (historical introduction) ; Grisier, 
Les Armes et le Duel, Paris, 1847 (preface by A. Dumas) ; Chapman 
Foil Practice, London, 1861; Notes and 8 on the Art 4 
Fencing, 1864; J. M. Waite, Lessons in Sabre, ete., London [1881]. 
The French official Manuel d’ Escrime (opnrenet 1877) gives avery 
clear and concise summary of the modern school. Cordelois’s 
Lecons d’ Armes (Paris 1872, 2d ed.) and Camille Prévost'’s Théorie 
Pratique de U Escrime (Paris, 1886) are the latest and best treatises 
on the small-sword. There is forthcoming in England, in the 
‘Badminton Series” a work on Fencing by W. H. Pollock and F. 
Craufurd Grove, to which is added Bibliot Artis Dimicatorizx, a 
a and General Bibliography of the Art of Fence, by Egerton 

astle, . 

Technology.—Wilkinson, Engines of War, London, 1841; Latham, 
“The Shape of Sword-Blades,” Journal of the Royal U. §. Institu- 
tion, 1862; Marey, Mémoire sur les Armes Blanches, Backers ef 

F. Po. 


transl. by Lieut.-Col. Maxwell, London, 1860. 
SWORD-FISH. Sword-fishes are a small family 
of spiny-rayed fishes (Xvphiid@), the principal charac- 
teristic of which consists in the prolongation of the 
upper jaw into a long pointed sword-like weapon. The 
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Sword-Fish (Histiophorus pulchellus). 


‘sword ’’ is formed by the coalescence of the inter- 
maxillary and maxillary bones, which possess an ex- 
tremely hard texture; it has the shape of a much 
elongate cone, more or less flattened t' hout its 
whole length; the end is sharply poin It is 
smooth above and on the upper part of the sides, and 
rough below owing to the presence of innu 
rudimentary teeth, which have no function. 

The general form of the body is well proportioned, 


somewhat elongate, and such as is always found in 
fishes with great power of swimming, as, for instance, 
in the mackerel and tunny, and the tail terminates in 
a powerful bilobed caudal fin. A long fin oceupies 
nearly the whole length of the back, whilet ne anal 


fin is generally interrupted in the middle, and conse- 
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quently appears to be double. The skin is very firm, 

artly naked, partly with small lanceolate scales deeply 
imbedded in the skin. ‘he teeth of the lower jaw 
are, like those of the upper, merely rudimentary 
structures, which render the surface of the bone 
rough without possessing any special function. 

Sword-fishes ,have been divided into three generic 
groups : 

a. Histiophorus, with a high dorsal fin which can be spread 
out like a sail, and with ventral fins which are reduced toa 
pair of long styliform appendages. 

b. Tetrapturus, with a dorsal fin of which the anterior rays 
only are elongate, the remainder of the fin being low or 
partly obsolete, and with styliform ventral fins as in the 
preceding genus. 

c. Xiphias, with the dorsal fin shaped as in Tetrapturus, 
but without ventral fins. 


Sword-fishes are truly pelagic fishes, which either 
singly or in pairs or in smaller or larger companies 
roam over the oceans of the tropical and subtropical 
zones of both hemispheres. Some species wander 
regularly or stray far into the temperate seas. Some 
of the tropical forms are the largest of Acanthoptery- 
fishes, and not exceeded in size by any other 

eleostean ; such species attain to a length of from 12 
to 15 feet, and swords have been preserved more than 
3 feet long and with a diameter of at least 3 inches at 
the base. The Histiophori, which inhabit chiefly the 
Indo-Pacific Ocean, but occur also in the Atlantic, 
seem to possess in their high dorsal fin an additional 
aid for locomotion. During the rapid movements of 
the fish this fin is folded downwards on the back, as it 
would impede the velocity of progress by the resistance 
it offers to the water ; but, when the fish is swimming 
in a leisurely way, it is frequently seen with the fin 
erected and projecting out of the water, and when 

uietly floating on the surface it can sail by the aid of 
the fin before the wind, like a boat. 

The food of the sword-fishes is the same as that of 
tunnies, and consists of smaller fish, and probably also 
in great measure of pelagic cuttle-fishes. It has been 
ascertained by actual observation that sword-fishes 
procure their food by dashing into a school of fishes, 
piercing and killing a number of them with their 
swords ; and this kind of weapon would seem to be 
also particularly serviceable in killing large cuttle-fish, 
like the saw of saw-fishes, which is used for the same 
purpose. But the swords of the large species of His- 
age and Jetxapturus are. besides, most formid- 
able weapons of aggression. These fishes never hesi- 
tate to attack whales and other large cetaceans, and, 
by repeatedly stabbing them, generally retire from the 
combat victorious. That they combine in these attacks 
with the thresher-shark is an often-repeated story 
which has its foundation in the imagination of the ob- 
server, antl which is fully disproved by the fact that 
the dentition of the thresher-shark is much too weak 
to make an impression on the skin of any cetacean. 
The eause which excites sword-fishes to such attacks 
is unknown; but they follow the instinct so blindly 
that they not rarely assail boats and ships in a similar 
manner, evidently mistaking them for cetaceans. 
They easily pierce the light canoes of the natives of 
the Pacific islands and the heavier boats of the profes- 
sional sword-fish fishermen, often dangerously wound- 
ie the persons sitting in them. Attacks by sword- 
fishes on ocean-going ships are so common as to be 
included among sea-risks; they are known to have 
driven their weapon through copper-sheathing, oak- 
plank, and timber to a depth of nearly 10 inches, part 
of the sword projecting into the inside of the ship ; 
and the force required to produce such an effect has 
been described by Prof. Owen in a court of law as 

to ‘‘the accumulated force of fifteen double- 
handed hammers,”’ and the velocity as ‘‘ equal to that 
of aswivel-shot,”’ and ‘‘as dangerous in its effects as 
a heavy artillery projectile.’’. Among the specimens 


_ of planking pierced by sword-fishes which are preserved 
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in the British Museum there is one less than a foot 
square which incloses the broken ends of three swords, 
as if the fishes had had the object of concentrating 
their attack on the same vulnerable point of their sup- 
posed enemy. The part of the sword which penetrates 
a ship’s side is almost always broken off and remains 
in the wood, as the fish is unable to execute sufficiently 
powerful backward movements to free itself by ex- 
tracting the sword. 

In the Mediterranean and on the Atlantic coasts of 
the United States the capture of sword-fishes forms a 
regular branch of the fishing-industry. The object of 
the fishery in the Mediterranean is the common Euro- 
pean sword-fish (Xiphias gladius), the average weight 
of which is about one ewt., and which is abundant off 
the Sicilian coasts and on the opposite coast of Cala- 
bria. ‘Two methods are employed,—that by harpoons, 
chiefly used for larger fish, and that by peculiarly con- 
structed nets called palamitare. This fishery is very 
productive; acompany of fishermen frequently capture 
from twenty to fifty fish in a single day, and the 
average annual catch in Sicily and Calabria is reported 
to be 140,000 kilogrammes (138 tons). The products 
of the fishery are consumed principally ina fresh state, 
but a portion is preserved in salt or oil, The flesh of 
the sword-fish is much preferred to that of the tunny, 
and always commands a high price. This species is 
occasionally captured on the British coast. 

On the coast of the United States a different species, 
Histiophorus gladius, occurs; it is a larger fis than 
the Mediterranean sword-fish, attaining to a length of 
from 7 to 12 feet, and an average weight of 300 or 400 
tb. It is captured only by the use of the harpoon. 
From forty to fifty vessels, schooners of some 50 tons, 
are annually engaged in this fishery, with an aggregate 
catch amounting annually to about 3400 sword-fishes, 
of a value of $45,000. ‘The flesh of this species is in- 
ferior in flavor to that of the Mediterranean species, 
and is principally consumed after having been pre- 
served in salt or brine. 

Useful and detailed information on the sword-fish fishery 
can be obtained from A. T. Tozzetti, “La Pesca nei Mari 
dItalia e la Pesca all’ Estero esercitata da Italiani,” in 
Catalogo Esposizione Internazionale di Pesca in Berlino, 1880 ; 
also from La Pesca del Pesce-Spada nello Stretto di Messina 
(Messina, 1880), and from G. Brown Goode, “ Materials for 
a History of the Sword-fish,” in Report of the Commissioner 


of Fish and Fisheries, part viii., Washington, Tae ' 
A.C. G. 
SYBARIS, a city of Magna Greecia, on the Gulf 


of Tarentum, between the rivers Crathis (Crati) and 
Sybaris (Coscile), which now meet three miles from 
the sea, but anciently had independent mouths, was 
the oldest Greek colony in this region. It was an 
Acheean colony founded by Isus of Helice (720 B.C. ), 
but had among its settlers many Troezenians, who were 
ultimately expelled. Placed in a very fertile, though 
now most unhealthy, region, and following a liberal 
policy in the admission of citizens from al] quarters, 
the city became great and opulent, with a vast subject 
territory and divers daughter colonies even on the Tyr- 
rhenian Sea Postdohta, Land, Scidrus). For magnifi- 
cence and luxury the Sybarites were proverbial through- 
out Greece, and in the 6th century probably no Hel- 
lenic city could compare with its wealth and splendor. - 
At length contests between the democrats and oli- 
garchs, in which many of the latter were expelled and 
took refuge at Crotona, led to a war with that city, 
and the Crotoniats with very inferior forces were com- 
pletely victorious. They razed Sybaris to the ground 
and turned the waters of Crathis to flow over its rums 
(510 B.c.). Explorations undertaken by the Italian 
Government in 1879 have failed to lead to a precise 
knowledge of the site. 

See Academy, vol. xvii. p.73 (24th January, 1880) ; Lenor- 
mant, La Grande-Gréce (1881), i. 325 sq.; and THURII. 


SYCAMORE. See Fria, vol. ix. p. 135, and Ma- 
PLE, vol. xy. p. 531. 
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SYDENHAM, a suburb of London, in the county 
of Kent, is finely situated chiefly on elevated ground 
about 7 miles south of Charing Cross, London. There 
is railway communication by the London, Brighton, 
and South Coast, the Mid Kent branch of the South- 
Eastern, and the London, Chatham, and Dover lines. 
Formerly Sydenham was a small hamlet of Lewisham, 
which rose into favor from its sylvan beauty, its pleasant 
situation, and its medicinal waters. These springs 
were discovered in 1640 on Sydenham common. The 
quality of the water resembled that of Epsom, and was 
regarded as efficacious in scorbutic and paralytic affec- 
tions. After the construction of a railway the suburb 
grew into high repute as a residence, especially for the 
wealthier commercial and professional classes. ‘The 
construction of the Crystal Palace (see LONDON, vol. 
xiv. p. 846) in 1854 greatly aided the prosperity of 
Sydenham, although the building is not within its 
boundaries. There is a public lecture hall and literary 
institute at Sydenham Hill, and a school of art, science, 
and literature in connection with the Crystal Palace. 
The charitable institutions include a home and infirm- 
ary for sick children and the South London dispen- 
sary fur women. The population of the township 
(area, 1623 acres) was 19,065 in 1871, and 26,076 in 
18s1. 

SYDENHAM, Tuomas (1624-1689), ‘‘ the English 
Hippocrates,’’ was born at Winford Eagle in Dorset 
in 1624, where his father was a gentleman of property 
and good pedigree. At the age of eighteen he was 
entered at Magdalen Hall, Oxford; after two years 
his college studies appear to have been interrupted, 
and he served fora time as an officer in the army of 
the Parliament. He completed his Oxford course in 
1648, graduating as bachelor of medicine, and about 
the same time he was elected a fellow of All Souls Col- 
lege. It was not until nearly thirty years later (1676) 
that he graduated as M.D., not at Oxford, but at Pem- 
broke Hall, Cambridge, where his eldest son was then 
an undergraduate. His interest in medicine seems to 
have been aroused at an early age. Nothing is known 
of Sydenham's life between 1648 and 1663; but it is 
probable that he spent part of the time at Oxford. It 
is said also (on the authority of one Desault, in a work 
fervent at Bordeaux in 1733) that he studied at 

Tontpellier, although it is not so stated by himself in 
his dedicatory letter to Dr. Mapletoft, among the 
other autobiographical facts there given. In 1663 he 


passed the examinations of the College of Physicians | 


for their license to practice in Westininster and 6 miles 
round ; but it is probable that he had been settled in 
London for some time before that. This minimum 
ualification to practice was the single bond between 
ydenham and the College of Physicians throughout 
the whole of his career. He seems to have been dis- 
trusted by the heads of the faculty because he was an 
innovator and something of a plain-dealer. In his 
letter to Mapletoft he refers to a class of detractors 
“qui vitio statim vertunt si quis novi aliquid, ab illis 
non prius dictum vel etiam inauditum, in medium 
proferat,”’ ; and in a letter to Robert Boyle, written the 
year before his death (and the only authentic specimen 
of his English composition that remains), he sayay fl 
. have the happiness of curing my patients, at least of 
having it said concerning me that few miscarry under 
me; but [I] cannot brag of my correspondeney with 
some other of my faculty. . . . Though yet, in taking 
fire at my attempts to reduce practice to a greater easi- 
ness, plainness, and in the meantime letting the moun- 
tebank at Charing Cross pass unrailed at, they contra- 
dict themselves, and would make the world believe I 
may prove more considerable than they would have 
me.”’ Sydenham attracted to him in warm friendshi 
some of the most discriminating men of his time, sue 

as John Locke and Robert Boyle. His first ook, 
Methodus Curandi. Febres, was published in 1666 ; a 
second edition, with an additional chapter on the 
plague, in 1668; and a third edition much enlarged 
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and bearing the better-known title of Odservationes 
Medic, in 1676. His next publication was in 1680 
in the form of two Epistole Responsoriw, the one, 
“On Epidemies,"’ addressed to Brady, regius profes- 
sor of physic at Cambridge, and the other “ On the 
Lues Y coat to Paman, public orator at Cam- 
bridge and Gresham professor in London. In 1682 he 
issued another Dissertatio Epistolaris, on the treat- 
ment of confluent smallpox and on hysteria, addressed 
to Dr. Cole of Worcester. The 'ractatus de Podugra 
et Hydrope came out in 1683, and the Schedula Mini- 
toria de Nove Febris Ingressu in 1686. His last com- 
pleted work, Processus Integr, is an outline sketch of 
pathology and practice; twenty copies of it were 
yrinted in 1692, and, being a compendium, it has 
Bak more often republished both at home and abroad 
than any other of his writings separately. A fragment 
on pulmonary consumption was found among his pa- 
pers, His collected writings occupy about 600 pages 
8vo in the original Latin. 

fiardly anything is known of Sydenham’s personal 
history in London. He died in an acute paroxysm of 
gout in December, 1689. He was buried in the church 
of St. James’s, Piccadilly, where a mural slab was put 
up by the College of Physicians in 1810. 


Although Sydenham was a highly successful practitioner 
and saw more than one new edition of his various tractates 
called for, besides foreign reprints, in his lifetime, his fame 
as the father of English medicine, or the English Hippoc- 
rates, was decidedly posthumous. Fora long time he was 
held in vague esteem for the success of his cooling (or rather 
expectant) treatment of smallpox, for his Jaudanum (the 
first form of a tincture of opium), and for his advocacy of 
the use of Peruvian bark in quartan agues. There were, 
however, those among his contemporaries who understood 
something of Sydenham’s importance in larger matters than 
details of treatment and pharmacy, chief among them being 
the talented Morton. But the attitude of the academical 
medicine of the day is doubtless shown forth in Lister’s use 
of the term ‘‘sectaries ” for Sydenham and his admirers, at 
a time (1694) when the leader had been dead five years. If 
there were any doubt that the opposition to him was quite 
other than political, it would be set at rest by the testimony 
of Dr. Andrew Brown,! who went from Scotland to inquire 
into Sydenham’s practice, and has incidentally revealed 
what was commonty thought of it at the time, in his Vindi- 
eatory Schedule concerning the New Cure of Fevers. In the 
series of Harveian orations at the College of Physicians, 
Sydenham is first mentioned in the oration of Arbuthnot 
(1727), who styles him “ emulus Hippocrates.” Boerhaave, 
the Leyden professor, was wont to speak of him in his class 
(which had always some pupils from England and Scotland) 
as “ Anglise lumen, artis Phoebum, veram Hippocratici viri 
speciem.” Haller also marked one of the epochs in his 
scheme of medical progress with the name of Sydenham. 
He is indeed famous because he inaugurated a new method 
and a better ethics of practice, the worth and diffusive influ- 
ence of which did not become obvious (except to those who 
were on the same line with himself, such as Morton) until 
a good many years afterwards. It remains to consider 
briefly what his innovations were. 

First and foremost he did the best he could for his pa- 
tients, and madeas little as possible of the mysteries and 
traditional dogmas of the craft. All the stories told of him 
are characteristic. Called to a gentleman who had been 
subjected to the lowering treatment, and finding him in a 
pitiful state of hysterical upset, he “conceived that this 
was occasioned partly by his long illness, partly by the 
previous evacuations, and partly by emptiness. I there- 
fore ordered him a roast chicken and a pint of canary.” 
A gentleman of fortune who was a victim to hypochondria 
was at length told by Sydenham that he could do no more for 
him, but that there was living at Inverness a certain Dr. 
Robertson who had great skill in cases like his; the patient 
journeyed to Inverness full of hope, and, finding no doctor 
of the name there, came back to London full of rage, but 
cured withal of his complaint. Of a piece with this is his 
famous advice to Blackmore. When Blackmore first en- 
gaged in the study of physic he inquired of Dr, enham 
what authors he should read, and was directed by that 
physician to Don Quixote, “ which,” said he, “is a yery good 
book ; I read it still.” There were cases, he tells us, in his 
practice where “I have consulted my patient’s rand 


1 See Dr. John Brown's Horw Subsccive, art. “Dr. Andrew Brown 
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my own reputation most effectually by doing nothing atall.” 
It was in the treatment of small-pox that his startling inno- 
vations in that direction made most stir. It would be a 
mistake, however, to suppose that Sydenham wrote no long 

rescriptions, after the fashion of the time, or was entirely 

ree from theoretical bias. Doctrines of disease he had, as 
every practitioner must have; but he was too much alive to 
the multiplicity of new facts and to the infinite variety of 
individual constitutions to aim at symmetry in his theo- 
retical views or at consistency between his practice and his 
doctrines ; and his treatment was what he found to answer 
best, whether it were secundum artem or not. His funda- 
mental idea was to take diseases as they presented them- 
selves in nature and to draw up a complete picture (“‘ krank- 
heitsbild ” of the Germans) of the objective characters of 
each. Most forms of ill-health, he insisted, had a definite 
type, comparable to the types ofanimal and vegetable species. 
The conformity of type in the symptoms and course of a 
malady was due to the uniformity of the cause. The causes 
that he dwelt upon were the “ evident and conjunct causes,” 
or, in other words, the morbid phenomena; the remote causes 
he thought it vain to seek after. Acute diseases, such as 
fevers and inflammations, he regarded as a wholesome 
conservative effort or reaction of the organism to meet the 
blow of some injurious influence operating from without ; 
in this he followed the Hippocratic teaching closely as well 
as the Hippocratic practice of watching and aiding the 
natural crises. Chronic diseases, on the other hand, were a 
depraved state of the humors, mostly due to errors of diet 
and general manner of life, for which we ourselves 
were directly accountable. Hence, his famous dic- 
tum: “acutos dico, qui ut plurimum Deum habent 
authorem, sicut chronici ipsos nos.” Sydenham’s 
nosological method is essentially the modern one, 
except that it wanted the morbid anatomy part, 
which was first introduced into the “ natural history 
of diseases ” by Morgagni nearly a century later. 
In both departments of nosology, the acute and the 
chronic, Sydenham contributed largely to the natu- 
ral history by his own accurate observation and 
philosophical comparison of case with case and type 
with type. The Odservationes Medice and the first 
Epistola Responsoria contain evidence of a close study 
of the various fevers, fluxes, and other acute maladies 
of London over aseries of years, their differences from 
year to year and from season to season, together with 
references to the prevailing weather,—the whole 
body of observations being used to illustrate the doc- 
trine of the “epidemic constitution” of the year or season, 
which he considered to depend often upon inscrutable tellu- 
ric causes. The type of the acute disease varied, he found, 
according to the year and season, and the right treatment 
could not be adopted until the type was known. There had 
been nothing quite like this in medical literature since the 
Hippocratic treatise, Mept dépwr, idarwy, rérwv ; and there are 
probably some germs of truth in it still undeveloped, al- 
though the modern science of epidemiology has introduced 
a whole new set of considerations. Among other things 
Sydenham is credited with the first diagnosis of scarlatina 
and with the modern definition of chorea (in Sched. Monit.). 
After smallpox, the diseases to which he refers most are 
hysteria and gout, his description of the latter (from the 
symptoms in his own person) being one of the classical 
en of medical writing. While Sydenham’s “natural 

istory ” method has doubtless been the chief ground of his 
great posthumous fame, there can be no question that 
another reason for the admiration of posterity was that 
which is indicated by R. G. Latham, when he says, “‘ I be- 
lieve that the moral element of a liberal and candid spirit 
went hand in hand with the intellectual qualifications of 
observation, analysis, and comparison.” 


The most critrical aes gr is that by Dr. R. G. Latham pre- 
fixed to his translation of Sydenham's Works (2 vols., London, 
1848, Syd. Soe.). Dr. John Brown’s “Locke and Sydenham,” in 
Hore subsecive, Edinburgh, 1858, is more of the nature of eulogy. 
Many collected editions of his works have been published, as 
well ‘as three English translations. Dr. W. A. Greenhill’s Latin 
text (London, 1844, Syd. Soe.) is a model of editing and indexing. 
There have been i savnogaphe on Sydenham by Goeden 
Berlin, 1827), Rovers (Dort, 1838), F. Jahn Uitisenachi, 1840), and 
vasser (Upsala, 1846). The most interesting summary of doc- 
trine and practice by the author himself is the introduction to 
the 3d ed. of Observationes Medicx (1676). (c. C.) 


SYDNEY, the capital of New South Wales, and 
the oldest city in Australia, is situated on the east 
coast of that island-continent in 33° 51’ 41778. lat. 
and 151° 12” 23.25’” (10h. 4m. 49.558.) FE. ay 
lies on the southern shore of the magnificent harbor 
of Port Jackson, which in 1770 was named, though 
Captain Cook. He anchored and 
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landed in Botany Bay, about 6 miles to the south, and 
on afterwards coasting to the north noted what looked 
like an inlet, to which he gave the name of Port 
| Jackson, after Sir George Jackson, one of the secre- 
taries to the admiralty. It may seem strange that so 
careful an observer as Cook should have passed close 
to one of the finest harbors in the world without recog- 
nizing its capacity ; but the cliffs which guard the en- 
trance are 300 feet in height, and no view of the land- 
locked basin can be seen from the masthead. Middle 
Head, which is posted right opposite the entrance, 
closes it in, and it is necessary to enter, turn to the 
south, and then to the west before the best part of the 
harbor discloses itself. This topographical peculiarity 
gives to the port its great shelter. When in 1788 
Captain Phillip arrived at Botany Bay with the first 
convict fleet, he found its shallow waters and flat shores 
unsuited for the purposes of a settlement. Strangely 
enough he was also deterred by the want of water ; 
yet it is on that very shore that the pumping-engine is 
situated by which Sydney has been supplied for many 


It} b 


years. Going northwards, he turned in to examine 
Port Jackson inlet. Whither the fleet was instantly 
removed; and Sydney was founded, and Australian 
colonization started, on 26th January, 1788. Captain 


Phillip’s choice of a site was determined by the exist- 
ence of fresh water in a small stream running into 
Sydney Cove. 

The port is flanked on both sides by a number of 
promontories—its characteristic feature—so that in ad- 
dition to a broad central channel with deep water there 
is both on the north and the south side a series of 


sheltered bays with good anchorage. The entrance is 
a mile wide, with a minimum depth of 15 fathoms. 
Some little distance inside is a rock awash, known as 
the Sow and Pigs, between which and the nearest head- 
lands on either side is an inner bar, with 20 feet of 
water at low tide; through this bar on. the south- 
ern side a ship channel fia been dredged giving 
27 feet of water at neap tide. On the southern 
side there occur in succession Watson’s Bay, Rose 
Bay, Double Bay, Rushcutter’s Bay, Woolloomooloo 
Bay, Farm Cove, Sydney Cove, Darling Harbor, John- 
stone’s Bay, Blackwattle Bay, Iron Cove, Five Dock 
Bay, Hen and Chickens Bay, besides smaller inlets. 
On the northern side, beginning again at the Heads, 
there are North Harbor, Middle Harbor (with many 
subsidiary inlets), Chowder Bay, Sirius Cove, Moss- 
man’s Bay, Shell Cove, Neutral Bay, Careening Cove, 
Lavender Bay, Berry’s Bay, Ball’s Head Bay, Lane 
Cove, Tarban Creek, and other small bays. All these 
promontories and coves give a length of water frontage 
which is estimated at not less than 110 miles. Be- 
sides these, Botany Bay, though shallow and exposed 
and destitute of promontories, has a coast-line of 
about 18 miles. inta it debouches George’s river, 
which is navigable to Liverpool, a distance of 14 miles 
from the mouth, and in which are several capacious 
ays. 
The metropolitan area of Sydney really consists of a 
peninsula about 13 miles in length, lying between Par- 
ramatta and George’s rivers. The sea quae of this 
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area, from the South Head of Port Jackson to the| its private garden and paddocks; the Outer Domain 
North Head of Botany Bay, is 12 miles in length, and | isa public park. The beautiful botanie gardens oceup 
consists alternately of bold cliffs and beautiful beaches. | the shore-line of Farm Cove, commanding the man-of- 
Two of the latter —Bondi and Coogee—are connected | war anchorage. Hyde Park, the original race-course 
with the city by tramways, and are favorite places of | of the city, is about 49 acres in extent. At the north 
holiday resort. Sydney occupies, therefore, a position | entrance is a statue of Prince Albert, and on its most 
enjoying singular natural advantages. elevated part is one of Captain Cook. Prince Alfred 
The city proper, as subsequently determined, takes | Park, on the southern boundary, of the city, originally 
in the water frontage from the head of Rushcutter’s | called Cleveland Paddocks, occupies nearly 18 acres, 
Bay on the east to the head of Blackwattle Bay on the | and in it is the original exhibition building, now much 
west, giving a shore-line of 8 miles, of which 13 are the | used for concerts and festive eather Belmore 
frontage of the Domain and Botanic Gardens. The re-| Park occupies 10 acres, and Cook and hillip Parks 
mainderis occupied for commercial purposes, and is held | each about the same area. The Fort Phillip reserve 
artly by the Government and partly by private owners. | is a sort of acropolis, two of its rocky sides being 
There are three large public wharfs—one, known as|escarped. Here, at an elevation of 146 feet, stands 
Circular Quay, embracing the greater part of Sydney | the astronomical observatory. Grose Farm, on the 
Cove, seven-eighths of a mile in length. the second at | southwest of the city, was the site of one of the earli- 
the head of Darling Harbor, a quarter of a mile in ex-| est, attempts at Government farming. It is an undu- 
tent, and the third at the head of Woolloomooloo Bay. ' lating and elevated piece of Jand, and is divided 
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The rest is oceupied by private wharfs, the principal 
of which are on the east shore of Darling Harbor. A 
project is on foot for the resumption of the whole by 
the Government, and the making of a uniform quay, 
with a railway and a new street. The area of the city 
is 2670 acres, of which no part is more than a mile 
and a quarter distant from the water, whilst the aver- 
age distance is three-quarters of a mile. The surface 
contour is undulating, the maximum elevation being 
230 feet and the average 120. The soil is sandstone, 
covered more or less with shaly clay. Of the city 
area about 800 acres are devoted to public use. The 
largest reserve is Moore Park, lying to the south 
east of the city, nearly 500 acres in extent—origi- 
nally a waste of sandhills. On it are the rifle range, 
the Agricultural Society’s showground, and the 
principal cricket ground. The Inner and Outer Do- 
mains on the shore of the harbor contain about 130 
acres. The former contains Government House, with 


amongst the university and the affiliated colleges of 
St. Paul, St. John, and St. Andrew, the Prince Al- 
fred Hospital, and Victoria Park. 


The city started from the banks of the Tank stream at 
the head of Sydney Cove, and the chief business part is 
still in the limited area lying between Darling Harbor and 
the Domain and Hyde Park. The streets are irregular in 
width, some of them narrow and close together, while 
those leading down to Darling Harbor have a steep incline. 
Sydney has consequently more the look of an Old-World 
city than any other in Australia, and in its lack of 
promenades and open squares and places, and in its poor 
opportunity for displaying its public buildings, it contrasts 
unfavorably with the more.symmetrically planned sister 
cities of Australia. On the other hand, it has a charm 


which is all its own, as the glimpses of the harbor and the 
shipping obtainable from so many points give a delightful 
variety to the street vistas. The principal busin pet 
is George Street, 2 miles long, flanked with han n- 

e 


mercial buildings. In this street are the 
town-hall, the cathedral, and the main railway st 
~ i ‘ave s0%8 
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Only second in importance is Pitt Street, which runs 
nearly parallel with it as far as the railway station. 

The public and private buildings of Old Sydney are of a 
primitive order of architecture, but they are rapidly disap- 
pearing as the city is being rebuilt. With the exception 
of Government House, the university and affiliated col- 
leges, and the registrar-general’s office, all the non-ecclesi- 
astical public buildings are in a classical style. Of the 
modern public buildings the museum, the post-office, the 
offices for the colonial secretary, the minister for public 
works, and the minister for lands, and the custom-house 
are the finest. The town-hall is a fine building, but a little 
too florid; the great hall, when finished, will be the largest 
in Australia. The Anglican cathedral in George Street is 
small. A Roman Catholic cathedral, on the east side of 
Hyde Park, replaces an earlier one that was burnt down, 
and will, when completed, be the finest ecclesiastical edifice 
in the city. The mint (an adaptation of an old hospital) is 
an imperial establishment, the cost of which is defrayed 
by the colonists. The annual value of the coinage from 
locai gold is about £500,000 [$2,430,000], and this coinage 
has imperial currency. All the large public buildings are 
constructed of Sydney sandstone, which is abundant in 
quantity, though variable in quality. The best comes from 
the quarries in Pyrmont. 

The length of streets, lanes, and public ways is about 100 
miles. These are mostly macadamized, but wood paving 
has lately come much into favor. The saleyards for cattle 
and sheep (area 40 acres) are 7 miles off, at Homebush. The 


gross city revenue from all sources is about £376,000. 


[$1,827,360]. For municipal purposes the city is divided 
into eight wards, each returning three aldermen, and for 
parliamentary purposes into three electorates—east, west, 
and south—each returning four members. In 1881 the city 
population was 105,000. It was in 1886 officially estimated 
at 125,000. The population of the suburbs was officially 
estimated in 1884 at 150,000, making a total metropolitan 
population of 275,000. Communication with the suburbs! 
is maintained to a large extent by steam tramways, entirely 
in the hands of the Government. The whole district be- 
tween Sydney and Parramatta is practically suburban for 2 
miles on each side of the railway. The fashionable suburbs 
lie to the east of Sydney, the business extension of the city 
being more to the westward. The southern side is largely 
devoted to manufacturing operations, and population is 
rapidly extending in the direction of Botany Bay. The 
north shore of the harbor is outside the city limits, and the 
communication is by steam ferries. The north shore has 
deep water close in shore, but little level ground, the land 
rising rapidly to an elevation of 300 feet. Up this ascent 
the Government has constructed a cable tramway, and from 
the railway between Newcastle and Sydney, which crosses 
the Parramatta river 2 miles below the head of the naviga- 
tion, there is to be a branch line of railway to the north 
shore, opposite the city. 

Water was at first obtained from the so-called Tank 
stream: afterwards recourse was had toa lagoon on the 
southern slope of the dividing ridge between Port Jackson 
and Botany Bay, from which an artificial tunnel, known 
as Busby’s Bore, brought the water into the city at the 
level of Hyde Park. When a further supply was wanted 
the same watercourse was utilized, the works being con- 
structed at the point where it flowed into Botany Bay. A 
scheme is now (1886) in course of execution to bring water 
from the Upper Nepean, at a point 63 miles from Sydney. 
Two streams running in deep sandstone gorges are con- 
nected by a tunnel, and their united waters are brought in 
an open conduit. From the nature of the ground no large 
reservoir is possible near its source; but about 15 miles 
from Sydney, at Prospect, near Parramatta, a dam thrown 
across a valley makes a storage reservoir that will hold a 
year’s supply. From that point the water is taken by open 
canal and piping to the existing reservoir in Crown Street, 
the limited area at a higher level being supplied by pump- 
ing. The delivery into the city will be over 150,000,000° 
gallons daily, and the cost of the whole works will exceed 
£1,500,000 [$7,290,000]. 

The old system of sewerage having several outfalls along 
the city front proved so objectionable that a new system 
has been designed, and is in course of execution, whereby 
the harbor will be preserved from all pollution. A great 
drain is carried from the city to the ocean at a projecting 
headland north of Bondi Bay known as Ben Buckler, where 

1 nm forms practically an eastern suburb of Sydn 
ig ahied teere is onaetnat omunitne communication. Vietor , 
are situated within its boundaries. Paddington is in- 
habited chiefly by the better classes, and possesses a number of 
blic and private schools. A municipal constitution was granted 
PRY April, 1860. The population of the borough in 1581 was 
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the sewage will go at once into deep water with a southerly 
current. The mouth of the sewer, though exposed to the 
beat of the ocean in very heavy weather, is 6 feet above 
high-water mark, and from that point it rises with a uni- 
form inclination of 1 in 109, and in a nearly straight line, 
for a distance of 4 miles 25chains. This main sewer, which 
throughout is one continuous monolith in concrete, passes 
in tunnels under the rocky ridges, and on conerete arches 
across the intervening flats. It diminishes in size from 8} 
by 74 feet to 5 feet 1 inch by 4 feet 1 inch, and at the upper 
end it bifurcates to accommodate two separate districts. It 
is of an oblate, oviform section, as nearly circular as is con- 
sistent with a minimum velocity of 2} feet a second. It 
drains an area of 4282 acres, and is calculated to discharge 
all the sewage when this area is populated as thickly as 
London, together with half an inch of rain per day. The 
bulk of the storm water is to pass off by surface drains. 
The sewage of the zone of land along the foreshore is to be 
lifted into the main sewer. From the southern slope of 
Sydney another large sewer runs southwards, and, crossing 
the mouth of Cook’s River by a siphon, discharges its con- 
tents upon a sandy peninsula well suited for the purpose 
of a sewage farm. 

The jurisdiction of the port of Sydney is in the hands 
of a marine board, of which three members are elected by 
the shipping interest, and three others and the president 
are nominated by the Government. They have the control 
of the pilot service, which is entirely a Government depart- 
ment. A new lighthouse has recently been erected on the 
South Head cliff, fitted with a powerful electric light, which 
is visible 27 miles off. The quarantine ground on North 
Head is isolated from the adjacent watering-place of Manly 
Beach by a fence and a broad belt of unoccupied land. 
Ships in quarantine anchor in a sheltered position off the 
beach, where a hospital ship is also stationed. 

Port Jackson being the chief naval depot of Australasia 
and the headquarters of the admiral’s station, the fortifica- 
tions of the harbor have engaged the attention of successive 
Governments. The inner line of defence constructed by 
Sir William Denison has been superseded by more elaborate 
works. On the north side of the harbor Middle Head, 
George’s Head, and Bradley’s Head have powerful guns * 
which cross fire with those on the South Head, completely 
commanding the entrance to the channel. There is also a 
very effective torpedoservice. Garden Island, off the mouth 
of Woolloomooloo Bay, has been handed over to the impe- 
rial Government as a naval dep6t; the man-of-war anchor- 
age is close under its lee, and the colonial Government has 
constructed all necessary wharfs and storehouses. There 
is a Government dock at Cockatoo Island capable of accom- 
modating the largest vessels, with a machine-shop close by. 
Adjoining this a new dock is being hewn out of the sand- 
stone 600 feet in length and 108 feet wide; the depth of 
water over the sill at spring tide is to be 32 feet, and at 
neap tide 29 feet 6 inches, and the width at the entrance 84 
feet. Mort’s Dock and Engineering Company have a large 
dock at Waterview Bay capable of taking in all the ordi- 
nary mail steamers. There is also a patent slip, which can 
take up vessels of 1000 tons, and a second is in course of 
construction for vessels of 1500 tons. The graving-dock is 
410 feet long. Besides this, there are other smaller patent 
poe and a floating dock for the accommodation of smaller 
craft. 

Sydney is in the centre of a great coal-basin, the eastern 
part of which is supposed to be under the sea; whether a 
workable seam exists under the city: itself, and, if so, at 
what depth, isat present undetermined, borings of 2000 feet 
having as yet failed to strike the coal. The seams crop out 
at Lake Macquarie, north of Sydney, and dip to the south ; 
they also rise to the surface at the south of Sydney, where 
they dip to the north. Twenty-four miles south of Sydney 
the seam has been found at adepth of 850 feet, and at about 
the same distance to the north at a depth of 600 feet. Coal 
is also brought into the city by railway from the Blue 
Mountains and from the Mittagong district, butit is inferior 
in quality to that mined on the coast. 

The abundance and cheapness of coal, as well as the nat- 
ural and commercial advantages of Sydney, have been 
favorable to certain lines of manufacturing industry, not- 
withstanding the high price of labor. In addition to the 
industries connected with shipping, those connected with 
the pastoral industry have also been developed, such as 
tanning, glue-making, meat-preserving, etc. The large 
railway works have, under the patronage of the Govern- 
ment, led to the manufacture of locomotives, and nearly all 
the rolling stock is made in thecolonies. Omnibuses, cabs, 
carriages, buggies, drays, and carts are made in every 
variety and of excellent quality, as is also harness. Boot- 
making is an extensive business; there are also manufac- 
tories of tobacco, sugar, kerosene, spirits, beer, tweed, paper, 
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furniture, glass, pottery, and stoves, as well as a great 
variety of minor industries. 

Public schools abound, with merely nominal fees. There 
isa highschool for boys and girls. The grammar-school, with 
an attendance of 400 boys, receives from Government £1500 
[$7290] a year, with the free use of the buildings. To 
the handsome university buildings a medical school is now 
being added. The great hall is the finest Gothic building 
in Australasia. The university is a teaching as well as ex- 
amining institution, degrees being given in the four facul- 
ties of arts, medicine, law, and science. The university, 
which is governed by a senate elected by the graduates, 
has a Government endowment of £12,000 [$58,320] a year, 
and has been enriched by several donations and bequests 


(amounting to £250,000 [$1,215,000], of which about £180,000 | 


($874,800] by Mr. Challis). To it are attached three d@nom- 
inational affiliated colleges, one belonging to the Anglican 
Church, one to the Roman Catholic, and one to the Presby- 
terian; to each the Government contributed the land, 
£10,000 [$48,600] towards the building fund, and an annual 
stipend of £500 [$2430] a year for the principal. Technical 
education is conducted under the auspices of a board sup- 
ported entirely at the cost of the Government. The pupils 
already number more than a thousand, and the attendance 
at the classes is steadily increasing. There is a good school 
of arts, with 400 members, and a good circulating library. 
The public free library is supported by the Government, 
and to it is attached a lending branch. The Royal Society 
has a roll of 500 members, meets periodically for the read- 
_ ing and discussion of scientific papers, publishes its trans- 
actions, and hasasmall library. ‘The Linnean Society is 
also well supported, and a Geographical Society has lately 
been started. The museum, in College Street, is managed by 
trustees and supported wholly at the cost of the Govern- 
ment. There is asmall museum attached to the university, 
to which Mr. Macleay has bequeathed his collection, which 
is especially rich in natural history. 

Sydney has many charitable institutions. It has three 
hospitals, the newest and largest, which is close to the 
university, having been built after the best European 
models. There are three large lunatic asylums in the 
‘suburbs; the latest is on the pavilion principle. The 
benevolent asylum, which is mainly supported by the 
Government, gives a large amount of outdoor assistance, 
takes in all waifs and strays, and acts as a lying-in hospital. 
Old men are provided for in an institution at Liverpool. 
At Randwick is an asylum for destitute children, which 
receives a large amount of Government support; and there 
are two orphan asylums at Parramatta; but the State 
children are now being boarded out under the auspices of a 
Government board. There are two soup-kitchens and 
refuges, supported by private contributions, and also a 
charity organization society. There is a home visiting and 
relief society, intended principally for those who have 
known better days, and a prisoners’ aid society, besides 
numerous friendly societies. All the churches are well 
represented, and to each is attached one or more charitable 
agencies. 

The climate of Sydney is mild and moderately equable. 
It resembles closely the climate of Toulon. The mean 
temperature is 62.6° Fahr. and the extreme range of the 
shade thermometer is from 106° to 36° Fahr, The sea-breeze 
which prevails during the summer comes from the north- 
east, and, while it tempers the heat, makes the air moist 
and induces langour. In winter the prevailing wind is from 
the west, and the air is dry and bracing. The annual 
rainfall is 50 inches. The hot northwest wind of summer 
sometimes sends the humidity down below 30°, and once it 
has been as low as 16°. In the cool westerly winds of 


winter it seldom falls to 55°, and never below 45°. The 
average humidity for the year is 74°. The mean tide is 3 
feet 3 inches. . (A. GA.) 


SYENE (AswAn). See Eaypt, vol. vii. p. 679. 

SYENITE. See Granire, vol. xi. p. 44. 

SYLBURG, Frieprice (1536-1596), an eminent 
Greek scholar, and one of the greatest figures in the 
annals of German philology, was the son of a farmer, 
and was born at Wetter near Marburg in 1536. 
Wetter had then an excellent school, taught by J. 
Foenilius and Justus Vulteius, and Sylburg also got 
help in his studies from the preacher J. Pincier, whose 
daughter he subsequently married. His studies were 
continued at Marburg and Jena, and then at Geneva 
pee) and at Paris. Here his teacher was Henry 
{stienne (Stephens), to whose great Greek Thesaurus 
Sylburg afterwards made important contributions. 
Returning to Germany, he was for a time a school- 
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master at Neuhaus near Worms, and then head of a 
new gymnasium at Lich, where he edited a useful 
edition of Nicolas Cleynart’s Greek Grammar (Frank- 
fort, 1580), which was thrice reprinted during his 
lifetime. But the period of his important literary 
labors began when (having previously, tn 1581, declined 
a call to the Greek chair at Marburg) he resigned his 
post at Lich and moved to Frankfort to act as corrector 
and editor of Greek texts for the enterprising publisher 
J. Wechel. To his Frankfort period belong the edi- 
tions of Pausanias (1583), Herodotus (1584), Dionysius 
of Halicarnassus (2 vols., 1586—one of his best pieces 
of work), Aristotle (5 vols., 1587—dedieated to the 
landgraves of Hesse, from one of whom, Louis IV., he 
received a pension), the Greek and Latin sources for 
the history of the Roman emperors (3 vols., 1589-90), 
and the Hep? cuvrafewe of Apollonius. In 1591 he was 
attracted to Heidelberg by the treasures of the library, 
not yet scattered by the Thirty Years’ War. Here he 
became librarian to the elector palatine and was untir- 
ing in collecting further MS. treasures. At the same 
time the series of editions which Wechel had begun 
to find too costly, was continued by the Heidelberg 
publisher. Hieronymous Commelinus. At Heidelberg 
were printed Clement of Alexandria (1592), Justin 
Martyr (1593), the Ltymologicum Magnum (1594), the 
Seriptores de_Re Rustica (1595), the Greek gnomie 
poets (1596), Xenophon (1596), Nonnus (1596), and 
other works. All Sylburg’s editions show great crit- 
ical power and indefatigable industry. Indeed he 
wore himself out with work, and died on 16th Febru- 
ary, 1596, *‘ nimiis vigiliis “ac typographicis laboribus 
consumptus,’’ as his tombstone in the churchyard of 
St. Peter’s in Heidelberg has it. There is a careful 
notice of his life by K. W. Justi in Strieder’s Hessische 
Gelehrten- Geschichte, xviii. 481 sq. 

SYLHET, a British district of India, in the prov- 
ince of Assam, lying between 25° 12’ and 23° 597 x: lat. 
and 91° and 92° 38’ K. long., with an area of 5381 
square miles. It is bounded on the N. by the Khasi 
and Jaintia Hills district, on the E. by Cachar, on the 
S. by the state of Hill Tipperah et the district of 
Tipperah, and on the W. by the district of Maiman- 
sinh. Sylhet consists of the lower valley of the Surma 
or Barak river, and for the most part is a uniform 
level, broken only by scattered clusters of sandy hillocks 
called tilés, and intersected by a network of rivers and 
drainage channels. In the south eight low ranges of 
hills, spurs of the Tipperah Mountains, run out into 
the plain, the highest range being about 1500 feet 
above sea-level. There is also a small detached group 
in the centre of the district called the Ita Hills. En- 
tering the district from Cachar, the Surma bifureates 
into two branches: the main branch flows beneath the 
hills bordering the northeast part, while the minor 
branch, the Kusidra, flows in a southwesterly direction 
across the district; they again unite on the south- 
western boundary and fall into the Meghna under the 
name of Dhaleswari. Both branches are navigable by 
large boats and support a busy traffic. The wild ani- 
mals of the district comprise elephants, tigers, buf- 
faloes, bison, and several varieties of deer. The 
climate of Sylhet is extremely damp and the rainfall is 
heavy, reaching an annual average of over 150 
inches ; the rainy season generally lasts from April to 
October. 


In 1881 the population was returned at 1,969,009, of whom 
999,785 were males and 969,224 females. Hindus numbered 
949,353, Mohammedans 1,015,531, and hill tribes 3708. The 
only places with a population exceeding 5000 are Sylhet 
town (14,407) and Kashba Baniachang, a large village 
(24,061). Sylhet town, the administrative headquarters of 


the district, is situated on the right or north bank of the 
Surma, and besides the usual public offices contains a hand- 


some church and the mosque of Shah Jalél ‘a fakir 
miraculous powers contributed greatly to the Muss 
conquest of the country), which attracts pilgrims from gres 
distances. Out of the total area 3080 square miles were re- 
turned as under cultivation in 1882-83 and 654 as cultivable. 
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The staple crop is rice, which yields three harvests during 
the year. There are immense forest tracts in the south- 
eastern parts of Sylhet. The chief industries are the 
weaving by Manipuri women of cotton cloths called Mani- 


puri khesh, also handkerchiefs and mosquito curtains taste- | 


fully embroidered with silk. The manufacture of mats, 
ivory and shell carving, and other ornamental work are also 
pursued with much skill and elegance. 

Sylhet with the rest of Bengal passed into the hands of 
the British in 1765. Previous to 1874 Sylhet formed an in- 
tegral part of Bengal, being included in the Dacca division ; 
but in September of that year it was annexed, together with 
the adjoining district of Cachar, to the chief-commissioner- 
ship of Assam. 


SYLT (probably from the Old Frisian Silend/, 7.e., 


**sealand ’’) is the largest German island in the North 


Sea, being 40 square miles in area and nearly 23 miles | 


long. It is, however, very narrow, generally about 


half a mile in width, except in the middle, where it | 
sends out a peninsula 7 miles across. It belongs to the | 


province of Schleswig-Holstein, and lies from 7 to 12 
miles from the Schleswig coast. Its long and slender 
outline is highly suggestive of its former position as 
part of a continuous line of coast, now in great part 
swept away. The invasion of the sea has made con- 
siderable progress even within a comparatively recent 
period, and several hamlets were swallowed up in the 
13th and 14th centuries. The process of gradual waste 
is still going on, though it is now obviated to some ex- 
tent by the exertions of the Prussian Government, and 
counterbalanced by deposits of mud on the landward 
side. The central peninsula contains some ‘‘ marsh- 
Jand”’ and moorland pasture, on which a few thousand 
sheep are grazed, but the rest of the island consists 
merely of dunes or sand-hills, which at places attain 
a height of from 100 to 150 feet. The inhabitants, 
about 3000 in number, are of Frisian origin, though a 
few in the extreme north of the island speak Danish. 
Their occupations are fishing, oyster-dredging, seaman- 
ship, and wild-duck catching; the women make large 

uantities of woollen jackets. The chief places are 

eitum (850 inhabitants), Westerland, which is annu- 
ally visited by about 1500 sea-bathers, and Morsum. 
Some very interesting pagan tombs have been found 
on the island." 

SYLVESTER. See Sitvester. 

SYMBOL. See Creeps. 

SYME, James (1799-1870), surgeon. was born at 
Edinburgh on 7th November, 1799. His fagher was 
a writer to the signet and a landowner in Fife and Kin- 


ross, who lost most of his fortune in attempting to de- | 


velop the mineral resources of his property. James 
was sent to the High School at the age of nine, and 
remained there until he was fifteen, when he entered 
the university. For two years he frequented the arts 
classes (including botany), and in 1817 began the 
medical curriculum, devoting himself with particular 
keenness to chemistry. His chemical experiments led 
him to the discovery that ‘‘a valuable substance is 
obtainable from coal tar which has the property of dis- 
solving india-rubber,”’ and could be used for water- 
proofing silks and other textile fabrics,—an idea which 
- was patented a few months afterwards by Macintosh 
of Glasgow. 


Liston, who had started as an extra-mural teacher of 
anatomy in competition with his old master Barclay ; 
in those years he held also resident appointments in 
the infirmary and the fever hospital, and spent some 
time in Paris practicing dissection and operative sur- 
gery. In 1823 Liston handed over to him the whole 
charge of his anatomy classes, retaining his interest in 
the school as a pecuniary venture; the arrangement 
did not work smoothly, and a feud with Liston arose, 
which did not terminate until twenty years later, when 
the latter was settled in London. Syme’s next venture 
was the Brown Square school of medicine, which he 


1 [This island was the traditional starting place of Hengist and 
Horsa in the Saxon invasion of Britain.—Am. Ep.] 
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( In the session of 1818-19 Syme became > 
assistant and demonstrator in the dissecting room of | 
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started in 1824-25 in conjunction with Dr. Macintosh, 
Dr. Fletcher, and others; the partnership was again 
inharmonious, and soon came toanend. Announcing 
his intention to practice surgery only, Syme started a 
surgical hospital of his own, Minto House hospital, 
which he carried on from May, 1829, to September, 
| 1833, with great success as a surgical charity and school 
of clinical instruction. It was here that he first put into 
practice his method of clinical teaching, which con- 
sisted in having the patients to be operated or pre- 
lected upon brought from the ward into a lecture-room 
or theatre where the students were seated conveniently 
for seeing and taking notes. His private practice had 
become very considerable, his position, having been 
assured ever since his amputation at the hip joint in 
1823, the first of the kindin Scotland. In 1833 he 
sueceeded Russell as professor of clinical surgery in the 
| university. Syme’s accession to the clinical chair was 
/marked by two important changes in the conditions 
of it: the first was that the professor should have the 
care of surgical patients in the infirmary in right of 
his professorship, and the second, that attendance on 
his course should be obligatory on all candidates for 
the medical degree. When Liston removed to London 
in 1835 Syme became the leading consulting surgeon in 
Scotland. On Liston’s death in 1847 Syme was offered 
his vacant chair of clinical surgery at University Col- 
lege, London, and accepted it. He began practice in 
London in February, 1848; but early in May the same 
year difficulties with two of his colleagues at Gower 
Street and a desire to ‘“‘escape from animosity and 
contention’’ led him to throw up his appointment. 
He returned to Edinburgh in July, and was re-instated 
in his old chair, which the crown authority had mean- 
while found a difficulty in appointing to. The judgment 
of his friends was that he was always right in the 
matter, but often wrong in the manner, of his quar- 
rels.’’ In 1849 he broached the subject of medical 
reform in a letter to the lord advocate; in 1854 and 
1857 he addressed open letters on the same subject to 
Lord Palmerston; and in 1858 a Medical Act was 
passed which largely followed the lines laid down by 
himself. As a member of the General Medical Coun- 
cil called into existence by the Act, he made consider- 
able stir in 1868 by an uncompromising statement of 
doctrines on medical education, which were thought 
by many to be reactionary; they were, however 
merely an attempt to recommend the methods that ha 
been characteristic of Edinburgh teaching since Cullen’s 
time,—namely, a constant reference of facts to princi- 
ples, the subordination (but not the sacrifice) of tech- 
nical details to generalities, and the preference of large 
professorial classes and the ‘‘ magnetism of numbers’’ 
to the tutorial system, which he identified with 
‘‘cramming.’’ In April, 1869, he had a paralytic 
seizure, and at once resigned his chair; he never re- 
covered his powers, and died on 26th June, 1870. 

Syme’s surgical writings are numerous, although the 
terseness of his style and directness of his method save them 
from being bulky. In 1831 he published A Treatise on the 
Excision of Diseased Joints (the celebrated ankle-joint am- 
putation is known by his name). His Principles of Surgery 
(often reprinted) came out a few months later; Diseases of 
the Rectum in 1838; Stricture of the Urethra and Fistula in 
| Perineo in 1849; and Excision of the Scapulain 1864. In 1848 
he collected into a volume, under the title of Contributions 
to the Pathology and Practice of Surgery, thirty-one original 
memoirs published in periodicals from time to time; and 
in 1861 he issued another volume of Observations in Clinical 
Surgery. Syme’s character is not inaptly summed up in the 
dedication to him by his old pupil, Dr. John Brown, of the 
series of essays Locke and Sydenham: “ Verax, capax, per- 
spicax, sagax, efficax, tenax.” 

See Memorials of the Life of James Syme, by R. Paterson, M.D., 
with portraits, Edinburgh, 1874. 
~ SYMEON or Duruam yas the author of two works 
of great importance in English history, especially in 
that of northern England, viz., the Historia Dunel- 
mensis ie and the Historia Regum. Very little 
is known of his life. There is no record of the date of 
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his birth or death. He was at Jarrow about 1080, 
before the monastic community moved thence to 
Durham (1083). He probably did not become a pro- 
fessed monk till some time after that event. 


amination of the remains of St. Cuthbert. Between 
1104 and 1108 he composed his History of the Church 
of Durham, bringing it down to the death of William 
of St. Carilef (1096), Many years later he compiled 
his Historia Regum, which is a chronicle of Northum- 
brian affairs from the date at which Bede stops (731). 
He was also probably the author of a letter De Archi- 
episcopis Eboract, but not of the treatise De Miraculis 
et Translationibus sometimes attributed to him. Selden 


in his introduction to Twysden’s Decem Scriptores, | 


attributes the Historia Dunelmensis Ecclesice to Turgot, 
prior of that church; but Mr. Arnold, in the preface 
to his edition of Symeon’s works, successfully disproves 
Selden’s assertions. This work is original and of 
great value ; the Historia Regum, on the other hand, 
is a compilation from Various sources, brought down 
by Symeon to 1121 or 1129. 
tinued by other hands. 


See Twysden, Decem Scriptores, and prefuces to Symeon’s 
works, by Mr. Hodgson Hinde (Surtees Society edition, 
1868) and by Mr. T. Arnold (Rolls Series edition, 1882-85). 


SYMEON, surnamed Merapnrastes, Byzantine 
hagiographer, according to Leo Allatius (De Symeo- 
num Neriptis, Paris, 1664), lived during the first half 
of the 10th century under Leo the Philosopher and 
his suecessor at Constantinople, where he successively 
held the positions of secretary, grand logothete, and 
master of the palace. This view, subsequently adopted 
by Cave, Fabricius, and others, was afterwards dis- 
puted, but not convincingly, by Oudin (Comm. de 
Neriptt. Eccles. Antiq., rm li., 1722), who identified 
Metaphrastes with another Symeon who also held the 
offices of logothete and master of the palace under 
John Comnenus, and published a still extant Hpitome 
Canonum in 1160. Symeon’s Metaphrases, as his 
legends are called (whence his name Metaphrastes), 
occur in MS. in many European libraries ; many of 
them are also to be found in the Acta Sanctorum and 
similar collections; but others remain unprinted. Al- 
latius and Cave recognize only 122 of the hundreds of 
lives assigned to him as genuine. The titles of other 
writings of Symeon, with references to further author- 
ities, will be found in the article ‘‘ Metaphrastes,’’ by 

ass, in Herzog-Plitt’s Hneykl., vol. ix. 

SYMMACHUS, pope from 498 to 514, had Anas- 
tasius IL. for his predecessor and was himself followed 
by Hormisdas. He was a native of Sardinia, appar- 
ently a convert from paganism, and was in deacon’s 
orders at the time of his election. The choice was not 


unanimous, another candidate, Laurentius, having the | 


support of a strong Byzantine party ; and both com- 
petitors were consecrated by their friends, the one in 
the Lateran church and the other in that of St. Mary, 
on 22d November, 498. A decision was not long after- 
wards obtained in favor of Symmachus from Theodorie, 
to whom the dispute had been referred ; but peace was 
not established until 505 or 506, when the Gothic king 
ordered the Laurentian party to surrender the churches 
of which they had taken possession. An important 
incident in the protracted controversy was the decision 
of the ‘‘ palmary synod ”’ (see vol. xix. p. 507). The 
remainder of the pontificate of Symmachus was un- 
eventful; history speaks of various churches in Rome 
as having been built or beautified by him. 
SYMMACHUS, Quintus AurRELIvs, consul in 391, 
and one of the most brilliant representatives in public 
life and in literature of the old pagan party at Rome, 
was educated in Gaul, and, having discharged the 
functions of praetor and queestor, rose to higher offices, 
and in 373 was .proconsul of Africa. His public digni- 
ties, which included that of pontiff, his great wealth 
and high character, added to his reputation for 


In 1104) 
he was present at the opening of the coffin and the ex- | 


Both works were con- | 


| Epistles, published after his death by his son. 
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eloquence, marked him out as the champion of the 
pagan senate against the measures which the Christian 
emperors directed against the old state religion of Rome. 
In 382 he was banished from Rome by Gratian for his 
yrotest against the removal of the statue and altar of 
Cistoey from the senate-house, and in 384, when he 
was prefect of the city, he addressed to Valentinian a 
letter praying for the restoration of these symbols. 
This isthe most interesting of his literary remains, and 
called forth two replies from St. Ambrose, as well as a 
poetical refutation from Prudentius. After this Sym- 
machus was involved in the rebellion of Maximus, but 
obtained his pardon from Theodosius, and appears to 
have continued in public life up to his death, 

Of the writings of Symmachus we possess (1) ten books of 
The model 
followed by the writer is Pliny the Younger, and from a 
reference in the Saturnalia of Macrobius (bk. v., i. 2 7), in 
which Symmachus is introduced as one of the interlocutors, 
it appears that his contemporaries deemed him second to 
none of the ancients in the “rich and florid” style. The 
first edition of the Epistles by Bart. Cynischus (s. 1. et. a., but 
published under Pope Julius II.) is very incomplete, and 
the collection was only gradually completed by subsequent 
editors. (2) Fragments of nine Complimentary Orations from 
a palimpsest, of which part is at Milan and part in the Vat- 
ican, were discovered by Mai, who published the Milan 
fragments in 1815, the Roman ones in his Seriptorum Veterum 
Nova Collectio, vol. i. (1825), and the whole in 1846. The 
work was not well done, and many corrections are given in 
a new collation by O. Seeck (Commentationes in Honorem Th. 
Mommseni, Berlin, 1877, p. 595 sq.), which has been followed 
by an edition of the works of Symmachus in the Monwmenta 
Germaniz Historica, Berlin, 1883. 


SYMPHONY. See Music, vol. xvii. p. 102. : 

SYNAGOGUE (ocvvaywy7), literally ‘‘ assemblage,”’ 
is the term employed to denote either a congregation 
of Jews, 7.e., a local circle accustomed to meet together 
for worship and religious instruction, or the building 
in which the congregation met. In the first sense the 
word is a translation of 1035, /eneseth, in the second of 
nd1an MA, béth hakkeneseth. The germ of the syna- 
gogue, that is, of religious assemblages dissociated from 
the ancient ritual of the altar, may be found in the 
circle of the prophets and their disciples (see especially 
Isa. viii. 16 sg.) ;_ but the synagogue as an institution 
characteristic of Judaism arose after the work of Ezra, 
and is closely connected with the development of that 
legal Judaism to which his reformation gave definite 
shape. rom the time of Ezra downwards it was the 
business of every Jew to know the law; the school 
(béth hammidrash) trained scholars, but the syna- 
gogue, where the law was read every Sabbath (Acts xv. 
31), was the means of popular instruction. Such syna- 
gogues existed in all parts of Judea in the time of 

salm Ixxiv. 8 (probably a psalm of the Persian period); 
in Acts xv. 21 it appears that they had existed for 
many generations ‘‘in every city.’’ This held good 
not only for Palestine but for the Dispersion; in 
post-Talmudic times the rule was that a synagogue 
must be built wherever there were ten Jews. And, 
though the name ‘“‘synagogue’”’ varies with mpooevx7 
(‘‘ place of prayer’’), it appears that everywhere the 
assemblage was primarily one for instruction in the law : 
the synagogue, as Philo puts it, was a dedackaAciov, A 
formed institution of this sort required some organiza- 
tion: the general order of the service was directed by 
one or more “rulers of the synagogue ’’ (apyiovvdywyor, 
Luke xiii. 14; Acts xiii. 15), who called on fit ns 
to read, pray, and preach ; alms were collected by two 
or more “‘ collectors’’ (gabbaé sedaka) ; and a “* min- 
ister’? (hazzdn, irnpéryc, Luke iv. 20) had charge of 
the sacred books (preserved in an ‘‘ ark ’’) and ch other 
ministerial functions, including the teaching of children 
to read. The discipline of the congregation was 
foreed by excommunication (hérem) or temp 
clusion (niddé@y), and also by the minor pu 
of scourging (Matt. x. 17), inflicted by the / 
The disciplinary power was in the hands of a senate of 
elders (mpecBirepor, yepovoia), the chief mil of 


en- 
eX- 


, 


SY NEDRIUM—SYNESIUS. 


which were dpyovrec. The principal service of the 
synagogue was held on Sabbath morning, and included, 
according to the Mishnah, the recitation of the shema‘ 
(Deut. vi. 4-9, xi. 13-21; Numb. xv. 37-41), prayer, 
lessons from the law and prophets with Aramaic trans- 
lation, a sermon (derdshah) based on the lesson (Acts 
xiii. 15), and finally a blessing pronounced by the priest 
or invoked by a layman. On Sabbath afternoon and 
on Monday and Thursday there was a service without 
a lesson from the prophets ; there were also services 


for all feast-days. Synagogues were built by preference | 


beside water for the convenience of the ceremonial 
ablutions (comp, Acts xvi. 13); and remains of very 
ancient buildings of this class exist in several parts of 
Galilee ; they generally lie north and south, and seem 
to have had three doors to the south, and sometimes 
to have been divided by columns into a nave and two 
aisles. 

Jewish tradition hasa great deal to say about a body 
called ‘the great synagogue,’’ which is supposed to 
have been the supreme religious authority from the 
cessation of prophecy to the time of the high priest 
Simeon the Just, and is even said (by modern writers 
since Elias Levita) to have fixed the Old Testament 
canon (ep. vol. v. p. 5sg.). But Kuenen in his essay 
“Over de Mannen der Groote Synagoge’’ ( Verslagen 
of the Amsterdam Academy, 1876) has shown that 
these traditions are fiction, and that the name keneseth 
haggddéla originally denoted, not a standing authority, 
but the great convocation of Neh. viii.—x. 

Compare in general Schiirer, Geschichte des jiidischen Volkes, 
2 27, where the older literature is catalogued. For the 
usages of the synagogue in more recent times, see Buxtorf, 
Synagoge Judaica, Basel, 1641. 


SYNEDRIUM (ovvédpiov), a Greek word which 
means “‘ assembly ’’ and is especially used of judicial 
or representative assemblies, is the name by which (or 
by its Hebrew transcription, 11720, sanhedrin, sanhe- 
drim) that Jewish ody is known which in its origin 
was the municipal council of Jerusalem, but acquired 
extended functions and no small authority and influence 
over the Jews at large (see vol. xiii. p. 434 sq.). In 
the Mishnah it is called ‘‘ the sanhedrin,’’ ‘‘ the great 
sanhedrin,”’ ‘‘the sanhedrin of seventy-one [mem- 
bers},’’ and ‘‘the great court of justice’ (béth din 
haggdadél). The oldest testimony to the existence and 
constitution of the synedrium of Jerusalem is probably 
to be found in 2 Chron. xix. 8; for the priests, 
Levites, and hereditary heads of houses there spoken 
of as sitting at Jerusalem as a court of appeal from the 
local judicatories does not correspond with anythin 
mentioned in the old history, and it is the practice o 
the Chronicler to refer the institutions of his own time 
to an origin in ancient Israel. And just such an 
aristocratic council is what seems to be meant by the 

erusia or senate of ‘‘elders’’ repeatedly mentioned 
in the history of the Jews, both under the Greeks from 
the time of Antiochus the Great (Jos., Ant., xii. 3, 3) 
and under the Hasmonean high priests and princes. 
The high priest as the head of the state was doubtless 
also the head of the senate, which 
Eastern usage, exercised both judicial and adminis- 
trative or political functions (comp. 1 Mace. xii. 6, xiv. 
20). The exact measure of its authority must have 
varied from time to time, at first with the measure of 
autonomy left to the nation by its foreign lords and 
phew with the more or less autocratic power 
claimed by the native sovereigns. 
has been shown in vol. xiii. p. 434 sq., the 
original aristocratic constitution of the senate began to 
be modified under the later Hasmoneans by the 
inevitable introduction of representatives of the rising 
party of the Pharisees, and this new element gained 
strength under Herod the Great, the bitter enemy of 
the priestly aristocracy.’ Finally under the Roman 


1 The name synedriwn first appears under Hyrcanus II. (Jos., 
Ant., xiv. 9, 4). 


7 


according to, 
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yrocurators the synedrium was left under the presi- 
nde of the chief priest as the highest native tribunal, 
though without the power of life and death (John 
xviii. 31). The aristocratic element now again pre- 
panceraiod, as appears from Josephus and from the 

ew ‘Testament, in which ‘‘chief priests’? and 
‘“‘rulers’’ are synonymous expressions. But with 
these there sat also ‘‘ scribes ’’ or trained legal doctors 
of the Pharisees and other notables, who are simply 
called ‘‘ elders’’ (Mark xv. 1). The Jewish tradition 
which regards the synedrium as entirely composed of 
rabbins sitting under the presidency and vice-presi- 
_deney of a pair of chief doctors, the nasi and ab Léth 
din,? is quite false as regards the true synedrium, It 
was after the fall of the state that a merely rabbinical 
béth din sat at Jabneh and afterwards at Tiberias, and 
gave legal responses to those who chose to admit a 
| judicature not recognized by the civil power. Gradu- 
ally this illegal court usurped such authority that it 
/even ventured to pronounce capital sentences,—acting, 
however, with so much secrecy as to allow the Roman 
authorities to close their eyes to its proceedings 
Origen, Hp. ad Afr., 414). That this was possible 
will appear less surprising if we remember that in like 
manner the synedrium of Jerusalem was able to extend 
an authority not sanctioned by Roman law over Jews 
beyond Judeea, e.g., in Damascus (Acts ix. 2; xxii. 5). 

The council-chamber (fovAx}) where the synedrium usually 
sat was between the Xystus and the temple, probably on 
the temple-hill, but hardly, as the Mishnah states, within 
the inner court. The meeting in the palace of the high 
priest which condemned our Lord was exceptional. The 
| proceedings also on this occasion were highly irregular, 
if measured by the rules of procedure which, according 
to Jewish tradition, were laid down to secure order and a 
| fair trial for the accused. 


Of the older literature of the subject it isenough to cite Selder 
De Synedriis. The most important critical discussion is that o 
Kuenen in the Verslayen, ete., of the Amsterdam Academy, 1866, 
p. 181 sq. A good summary is given by Schiirer, Geschichte des 
jiidischen Voikes, 20 ed , ¢ 23, iii. 

SYNESIUS, bishop of Ptolemais in the Libyan 
Pentapolis from 410 to ¢. 414, was born of wealthy 

arents, who claimed descent from Spartan kings, at 

yrene about 375. While still a youth (393) he went 
with his brother Kuoptius to Alexandria, where he be- 
came an enthusiastic Neoplatonist and disciple of Hy- 
PATIA (q.v.). Returning to his native place some time 
before 397, he was in that year chosen to head an em- 
bassy from the cities of the Pentapolis to the imperial 
court to ask for remission of taxation and other relief. 
His stay in Constantinople, which lasted three years, 
was wearisome and otherwise disagreeable ; the leisure 
it forced upon him he devoted in part to literary com- 
position (see his De Providentia). The oration he 
delivered when at last admitted to the presence of 
Arcadius is also extant (De Regno). Returning ab- 
ruptly to Cyrene in 400, he spent the next ten years 

artly in that city, when unavoidable business called 
him there, but chiefly on an estate in the interior of the 
province, where he was able to enjoy the literary leisure 
that was most congenial to him, varying his studies 
with gardening and hunting and the quiet pleasures 
\of domestic life. His marriage took place at Alex- 
andria in 403; in the previous year he had visited 
Athens. In 409 or 410 Synesius, whose Christianity 
had until then been by no means very pronounced, 
was popularly chosen to be bishop of Ptolemais, and, 
after long hesitation on personal and doctrinal grounds, 
he ultimately accepted the office thus thrust upon him, 
being consecrated by Theophilus at Alexandria. One 
personal difficulty at least was obviated by his being 
allowed to retain his wife, to whom he was much 
attached; but as regarded orthodoxy he expressly 


stipulated for personal freedom to dissent on the 
questions of the soul’s creation, a literal resurrection, 


2 The former word properly means the sovereign and the latter 
the president ofthe tribunal. The false traditional application 
is post-Mishnie. 4 
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and the final destruction of the world, while at the) 
same time he agreed to make some concession to 
popular views in his public teaching (ra pév olkoc | 
orAocogav, 7a 8” &Ew GeAouvtov), His tenure of the bishop- | 
rie, which was comparatively brief, was troubled not 
only by domestic bereavements but also by barbaric | 
invasions of the country, and by conflicts with the. 
prefect Andronicus, whom he excommunicated for 
interfering with the church’s right of asylum. The 
date of his death is unknown, but he died probably 
not later than 414. 


His extant works are—(1) a speech before Arcadius, De 
Regno ; (2) Dio, sive de suo ipsius Instituto, in which he signi- 
fies his purpose to devote himself to true philosophy ; (3) 
Encomium Calvitii, a literary jeu @esprit, suggested by Dio 
Chrysostom’s Praise of Hair; (4) De Providentia, in two 
books; (5) De Insomniis ; (6) 157 Epistole ; (7) 12 Hymnit ; 
and several homilies and occasional speeches. The editio 
princeps is that of Turnebus (Paris, 1553); it was followed 
by that of Morell, with Latin translation by Tetavius (1612, 
greatly enlarged and improved 1633; reprinted by Migne, | 
1859). The Epistole, which for the modern reader greatly 
exceed his other works in interest, have been edited by 
Demetriades (Vienna, 1792) and by Glukus (Venice, 1812), 
the Calvitii Encommium by Krabinger (Stuttgart, 1834), the 
De Providentia by Krabinger (Sulzbach, 1835), the De Regno 
by Krabinger (Munich, 1825), and the Hymns by Flach 
(Tibingen, 1875). 

See Clausen, De Synesio Philosopho (Copenhagen, 1831); Volk- 
mann, Synesius von Cyrene (Berlin, 1869); and Miss Altice Gard- | 
ner’s monograph in ‘The Fathers for English Readers” (Lon- 
don, 1886). 


SYNOD. See Councin and PRESBYTERIANISM. 

SYPHILIS. See Paruonoay, vol. xviii. pp. 414—- 
415, and Suragry, p. 721 above. 

SYRA, or Syros, a Greek island in the middle of 
the Cyclades, which in the 19th century has become 
the commercial centre of the Archipelago, and is also 
the residence of the nomarch of the Cyclades and the 
seat of the central law courts. In ancient times this 
island was remarkably fertile, as is to be gathered not 
only from the Homeric description (Od. xv. 403), 
which might be of doubtful application, but also from 
the remains of olive presses and peculiarities in the 
local nomenclature. ‘The destruction of its forests has 
led to the loss of all its alluvial soil, and now it is for 
the most part a brown and barren rock, covered at 
best with seanty aromatic scrub, pastured by sheep and 
goats. The length of the island is about 10 miles, the 
breadth 5, and the area is estimated at 423 square 
miles. The population is now estimated to number 
about 33,700, of whom about 20,500 are in the chief 
town. Commerce is the main occupation of the 
islanders, though they also build ships, have extensive 
tanneries, large steam flour-mills, a steam weaving and 
rope factory, and a handkerchief factory, and grow 
vegetables fur export. 


Hermopolis, as the chief town is called, is built round 
the harbor on the east side of the island. It is governed 
by an active municipality, whose revenue and expenditure 
have rapidly increased. Among the public buildings are a 
spacious town-hall in the central square, a club-house, an | 
opera-house, and a Greek theatre... Old Syra, on a conical 
hill behind the port town, is an interesting place, with its 
old Roman Catholic church of St. George’s still crowning 
the summit. This was built by the Capuchins, who in the 
Middle Ages chose Syra as the headquarters of a mission in 
the East. Louis XIII, hearing of the dangers to which 
the Syra priests were exposed, took the island under his 
especial protection, and since that time the Roman Catholic 
bishops of Syra have been elected by the pope. About the 
beginning of the 19th century the inhabitants of Syra 
numbered only about 1000; whenever a Turkish vessel 
appeared they made off to the interior and hid themselves. 
On the outbreak of the war of Greek independence refu- 
gees from Chios, after being scattered throughout Tenos, 
Spezia, Hydra, etc., and rejected by the people of Ceos, took | 
up their residence at Syra under the protection of the 
French flag. Altogether about 40,000 had sought this 
asylum before the freedom of Greece was achieved. The 
chief city was called Hermopolis after the name of the ship 
which brought the earlier settlers. Most of the immigrants 

- elected to stay, and, though they were long kept in alarm 
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by pirates, they have continued steadily to prosper. In 1875 
1568 sailing ships and 698 steamers (with a total of 740,731 
tons) entered and 1588 sailing ships and 700 steamers (with 
a total of 756,807 tons) cleared this port; in 1883 3379 sail- 
ing and 1126 steam vessels (with a total of 1,056,201 tons) 
entered and 3276 sailing and 1120 steam vessels (with a 
total of 960,229 tons) cleared. Most of the sailing vessels 
were Greek and Turkish, and most of the steamers were 
Austrian, French, and Turkish. 


SYRACUSE (Zvpdxocat, Svpdxovear, Suphxovea ; Lat. 
Syracuse; Italian Siracusa), the chief 
Greek city of ancient Sicily and one of 
the earliest Greek settlements in the 
island (see Sictty, p. 21 above). The foundation 
legend takes several shapes (Thue., vi. 3; Strabo, 


Topog- 
raphy. 


vi. 4, p. 269); but there is no reason to doubt 
that Syracuse was founded by Archias of Corinth as 


part of a joint enterprise together with Corcyra, and 
the received date 735 B.C. may pass as approximate." 
The first settlement was ona small island, parted from 
the coast by a very narrow channel (for map, see pl. 
It points southward, in front of a deep bay, 
which, with the opposite headland (Plemmyrium), it 
helps to shelter from the sea. This formed the Great 
Harbor; the Lesser Harbor of Laccius lay to the north 
of the island, between it and a peninsula of the main- 
land, with the open sea to the east and north. The 
peninsula consists of part ofa hill which almost every- 
where leaves some space between itself and the sea. 
To the west of the Great Harbor a marshy plain lies 
on each side of the river Anapus. On the south side 
of the river is a smaller hill. The coast of the island 
and of the peninsula is rocky. That of the harbor is 
for the most part flat, except part of the west and 
south sides and the headland opposite the island. 
From the island the city spread over the whole penin- 
sula, while a detached suburb (Polichne) arose on the 
outlying hill beyond Anapus. The marshy und 
between the two was not fit for building. All these 
additions have been gradually forsaken, and the 
modern town is confined to the island. 

The island was called Ortygia, a name connected 
with the Delian legend of Artemis (see 
Holm, Gesch. Sic., i. 886), but often sim- tree 
ply the Island (Liv., xxv. 24, 30). Though 
the lowest part of the city, its position and strength 
made it the citadel, and it is therefore often spoken of 
by Diodorus and Plutarch as if it had been a real 
acropolis. It is famous for the fountain of Arethusa, 
connected in Greek legend with the river Alpheus in 
Peloponnesus.? The sweet water perished when an 
earthquake brought in the sea in 1170.* At the time 
of the-first settlement the island was held by Sicels; 
some have thought that a Pheenician element lingered 
on under both Sicels and Greeks. It is certain (Herod., 
vii. 166) that Syracuse and Carthage stood in relations. 
to one another which were not usual between Greek 
and barbarian cities. It has also been thought from 
some legendary hints that Polichne was the original 
Syracuse, and that the plural form (Zupdxovear) arose 
from the union of Ortygia and Polichne. But the 
plural form is common enough in other cases. The 
chief evidence for the belief 1s that the re temple 
of Olympian Zeus stood in Polichne and that (Plut., 
er 14) the register of Syracusan citizens was kept. 
there. 

Till the beginning of the 5th century B.0. our no- 
tices of Syracusan history are quite frag- 


mentary. Almost the only question is Earliest: 
whether, as some stray notices (Athen., i. ano” 
56; see Miiller’s Dorians, i. 161, Eng. tr.) 

might suggest, the primitive kingship was or 


renewed at Syracuse, as it certainly was in son 
Greek colonies. A king Pollis is spoken’ 
rag» 


1 See Plut., Amat. Narr., 2. sh 
2 See Pind., Nem., i. 1, and the scientific discussions 


vi. 2, p. 270; also Pausanias, v. 7, 2-4. . oe " 
3 Hngo Fale. ed. Murat, vil, 62; Lumia, Sicilia sotto Guglielmo | 
i Buono, 117. — ' 
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nothing is known of his actions. 


that Syracuse went through the usual revolutions of a | 


Greek city. The descendants of the original settlers’ 


kept the land in their own hands, and they gradually 


brought the Sicel inhabitants to a state not unlike vil- | 


Jainage. Presently other settlers, perhaps not always 
Greek, gathered round the original Syracusan people ; 
they formed a distinct body, éjuos or plebs, person- 
ally free, but with an inferior political franchise or none 
at all. The old citizens thus gradually grew into an 
exclusive or aristocratic body, called yéxopor or land- 
owners. We hear incidentally of disputes, seditions, 
and changes, among others the banishment of a whole 


gens (Thue., v. 5; Arist., Pol., v. 3, 5, 4, 1); but we | 


have no dates or details till we have entered the 5th 
century B.c. In its external development Syracuse 
differed somewhat from other Sicilian cities. Although 


it lagged in early times behind both Gela and Acragas | 


(Agrigentum), it very soon began to aim at a combi- 
nation of land and sea power. Between 663 and 598 


it founded the settlements of Acree, Casmenee, and | 


Camarina, of which the first was unusually far inland. 
al . . 

The three together secured for Syracuse a continuous 
dominion to the southeast coast. 


destroyed after a revolt against the ruling city (Thuc., 
y. 1). That the inland Sicel town of Henna was 
ever a Syracusan settlement there is no reason to be- 
lieve. f this early time some architectural monu- 
ments still remain, as the two temples in Ortygia, one 
of which is now the metropolitan church, and the 
small remains of the Olympieum or temple of Zeus in 
Polichne,—all of course in the ancient Doric style. 
The second period of Syracusan history, which 
roughly begins with the 5th century, is far better as- 


certained. It is a period of change in every way. The’ 


aristocratic commonwealth becomes in turn a tyranny 
and a democracy ; and Syracuse becomes the greatest 
Greek city in Sicily, the mistress of other cities, the 
head of a great dominion,—for a moment, of the great- 
est dominion in Hellas. Strange to say, all this growth 
begins in subjection to the ruler of another 
city. Hippocrates, tyrant of Gela, held the 
: chief power in eastern Sicily at the begin- 
ning of the 5th century B.c. (498-491). He threatened 
Syracuse as well as other cities, and it. was delivered 
only by the joint intervention of Corinth and Corcyra, 
and by the cession of the vacant territory of Camarina. 
In 485 the Syracusan djxoc or plebs joined with the 
Sicel serf population to drive out the gamoroi, the 
ruling oligarchs. These last craved help of Gelon, the 
successor of Hippocrates, who took possession of Syra- 


Gelon. 


cuse without opposition, and made it the seat of his | 


power. Syracuse now grew by the depopulation of 
other cities conquered by Gelon. He gave citizenship 
both to mercenaries (Diod., xi. 73) and to settlers from 
old Greece (Paus., v. 27, 16,17; Pind., Olymp., vi.), 
so that Syracuse became a city of mingled race, in 
which the new citizens had the advantage. The town 
spread to the mainland : the new town of Achradina, 
with separate fortifications, arose on_ the eastern part 
of the adjoining peninsula (Diod., xi. 73), while Or- 
tela became the inner city, the stronghold of the ruler. 
ndeed in the form of unwalled suburbs the city seems 
to have spread even beyond Achradina (Diod., xi. 61, 
68, 72). Gelon’s general rule was mild, and he won 
fame as the champion of Hellas by his great victory 
over the Carthaginians at Himera. He is said to have 
been greeted as king; but he does not seem to have 
taken the title in any formal way. 
Gelon’s brother and successor Hiero (478-467) kept 
pean up the power of the city; he won himself 
a name by his encouragement of poets and 
__ philosophers ; and his Pythian and Olym- 
pian victories made him the special subject of the songs 
of Pindar, He ap also as a Hellenic champion 
in the defence of Cumz, and he attempted to found a 
Syracusan colony on the island of Ainaria, now Ischia. 


i ; They were not 
strictly colonies but outposts; Camarina indeed was | 


| 
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It is far more certain | But his internal government, unlike that of Gelon, was 


suspicious, greedy, and cruel. After some family dis- 
putes the power passed to his brother Thrasybulus, 
who was driven out next year by a general rising (see 
Sroty, p. 21). In this revolution Thrasybulus and 
his mercenaries held the fortified quarters of Ortygia 
and Achradina; the revolted people held the unwalled 
suburbs, already, it is plain, thickly inhabited. Thra- 
sybulus yielded to the common action of Siceliots and 
Sicels. “Syracuse again became a free commonwealth, 
and, as the effect of the tyranny had been to break 


‘down old distinctions, it was now a democratic com- 


monwealth. Renewed freedom was celebrated by a 
colossal statue of Zeus Eleutherius and by a yearly 
feast in his honor. But when the mercenaries and 
other new settlers were shut out from office’ new strug- 
gles arose. The mercenaries again held Ortygia and 
Achradina. The people now walled in the suburb of 
Tyche to the west of Achradina (Diod., xi. 73). The 
mercenaries were at last got rid of in 461. Although 
we hear of attempts to seize the tyranny and of an in- 
stitution called petalism, like the Athenian ostracism, 
designed to guard against such dangers, popular goy- 
ernment was not seriously threatened for more than 
fifty years. The part of Syracuse in general Sicilian 
affairs has been traced in the article Srcrty (q.v.) ; but 
one striking scene is wholly local, when the defeated 
Ducetius took refuge in the hostile city (451), and the 
common voice of the people bade ‘‘spare the sup- 
pliant.” We have but one solitary notice of the great 
military and naval strength of Syracuse in 439 (Diod., 
xii. 30). Yet all that we read of Syracusan military 
and naval action daring the former part of the Athe- 
nian siege shows how Syracuse had aa, behind the 
cities of old Greece, constantly practiced as they were 
in warfare both by land and sea. 

The Athenian siege (415-413) is of the deepest im- 
portance for the topography of Syracuse, 
and it throws some light on the internal 
polities. Hermocrates, the best of coun- 


Athenian 
siege. 


-sellors for external affairs, is suspected, and seemingly 


with reason, of disloyalty to the democratic constitu- 
tion. Yet he is, like Nicias and Phocion, the official 
man, head of a board of fifteen generals, which he 
persuades the people to cut down to three. Athena- 

oras, the demagogue or opposition speaker, has the 

est possible exposition of democratic principles put 
into his mouth by Thueydides (vi. 36-40). Through 
the whole siege? there was a treasonable party within 
the city, which—for what motive we. are not told— 
kept up a correspondence with the besiegers. 


The speech of Athenagoras is that of a very clever dema- 
gogue; it sumsup very forcibly all that can be said against 
oligarchy, and it may have been perfectly sincere. But his 
views were overruled, and preparation was made in earnest 
for the city’s defence. When the Athenian fleet under 
Niciasand Lamachus was at Rhegium in Italy, the question 
for the commanders was whether they should seek to 
strengthen themselves by fresh alliances on the spot or 
strike the blow at once. Lamachus was for immediate ac- 
tion, and there can hardly be a doubt that Syracuse must 
have fallen before a sudden attack by so formidable an ar- 
mament in the summer of 415. The Syracusans were neither 
at unity among themselves nor by any means adequately 
prepared for effectual defence. Throughout the whole 
struggle it is perfectly clear that they owed their final de- 
liverance to the most extraordinary good fortune. Athens 
had the prize within her grasp, and she lost it wholly | 
through the persistent dilatoriness and blundering of her 
general, the desponding, vacillating Nicias. It was at his 
advice that the summer and autumn of 415 were frittered 
away and the siege not begun till the spring of 414. By that 
time the Syracusans were both in better spirits and better 


| prepared: their troops were better organized, and they had 


built a wall from the Great Harbor to Panagia so as to sereen 
them from attack on the side of Epipole on the northwest. 
The effect of this was to bar the enemy’s approach and push 
back his blockading lines, which had to be carried over an 


1 Diod., xi. 72; ef. Arist., Pol., v. 3, 10, and Grote’s note, v. 319. 
2 The chief authorities for the siege are Thucydides (bks. vi. 
and yii.), Diodorus (bk. xiii.), and Plutarch, Life of Nicias. 
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inconveniently large extent of ground. The Syracusans | 
had been at first thoroughly cowed; but they were cowed 

no longer, and they even plucked up courage to sally out | 
and fight the enemy on the high ground of Epipole. They | 
were beaten and driven back; but at the suggestion | 
of Hermocrates they carried a counter-work up the slope 
of Epipole, which, if completed, would cut in two the 
Athenian lines and frustrate the blockade. At this point 
Nicias showed considerable military skill. The Syracusans’ | 
work was destroyed by a prompt and well-executed attack ; 

and a second counter-work carried across marshy ground 

some distance to the south of Epipole and near to the Great 

Harbor was also demolished after a sharp action, in which 

Lamachus fell. However, the blockade on the land side 

was now almost complete, and the Athenian fleet had at the 

same time entered the Great Harbor. The citizens began 

to think of surrender, and Nicias was so confident that he 

neglected to push his advantages. He left a gap in his lines 

at the point where Epipole slopes down to the sea, and he 

omitted to occupy an important position on its northwest- 

ern ridge, known as Euryalus, a pass which commanded on 

this side the approach to the city from the interior. 

The second act of the drama may be said to open with 
the irretrievable blunder of Nicias in letting the Spartan 
Gylippus first land in Sicily, and then march at the head 
of a small army, partly levied on the spot, across the island, 
and enter Syracuse by way of Epipole, through the Eurya- 
lus pass. Gylippus was' felt to be the representative of 
Sparta, and of the Peloponnesian Greeks generally, and his 
arrival inspired the Syracusans with the fullest confidence. 
Just before his arrival a few ships from Corinth had made 
their way into the harbor with the news that a great fleet 
was already on its way to the relief of the city. The 
tables were now completely turned, and we hear of nothing 
but defeat and disaster for the besiegers till their final 
overthrow. The military skill of Gylippus enabled the 
Syracusan militia to meet the Athenian troops on equal 
terms, to wrest from them their fortified position on Plem- 
myrium, and to reduce them to such a plight that, as Nicias 
said in his despatch to Athens towards the close of 414, they 
were themselves besieged rather than besieging. In the 
spring of the following year Syracuse once again gave her- 
self up for lost, when seventy-three warships from Athens, 
under Demosthenes, entered the harbor with a large force 
of heavy infantry and light troops. Demosthenes decided 
at once to make a grand attack on Epipole, with a view to 
recovering the Athenian blockading lines and driving the 
Syracusans back within the city walls. The assault was 
made by night, by the uncertain light of the moon, and 
this circumstance turned what was very nearly a successful 
surprise into a ruinous defeat. The affair seems to have 
been well planned up to a certain point, and well executed ; 
but the Athenian van, flushed with a first success, their 
ranks broken and disordered by a pursuit of the enemy over 
rough ground, were repulsed with great loss by a body of 
heavy armed Beotians, and driven back in disorder. "The 
confusion spread to. the troops behind them, and the action 
ended in a wild flight through the narrow roads and passes 
of Epipole. The army was now thoroughly out of heart, 
and Demosthenes was for at once breaking up the camp, 
embarking the troops, and sailing back to Athens. But 
Nicias could not bring himself to face the Athenian people | 
at home, nor could he be prevailed on to retire promptly to 
some position on the coast, such as Catana or Thapsus, 
where the army would be at least able to maintain itself 
for a time. He dallied till the end of August, many weeks 
after the defeat, and on the 27th of that month was an 
eclipse of the moon, on the strength of which he insisted 
on a delay of almost another month. His fleet too lingered | 
uselessly in the harbor, till, after a frantic effort to break 
out and adesperate conflict, it was utterly defeated and 
half destroyed. The broken and demoralized army, its 
ranks thinned by fever and sickness, at last began its hope- | 
less retreat in the face of the numerous Syracusan cavalry, 
and, after a few days of dreadful suffering, was forced to 
lay down its arms. The Syracusans sullied the glory of 
their triumph by huddling their prisoners into their stone- 
quarries,—a living death, dragged out, for some of them at 
least, to the space of seventy days. 


Her great deliverance and victory naturally stirred 
up the energies of Syracuse at home and 


Lene and abroad. Syracusan ships under Hermo- 
crates. crates now play a not unimportant part in 


the warfare between Sparta and Athens on 
the coast of Asia. Under the influence of Diocles 
the constitution became.a still more confirmed demo- 
cracy, some at least of the magistracies being filled by 
lot, as at Athens (Diod., xiii. 31, 35; Arist., Pol, v._ 
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3-6). Diocles appears also as the author of a code 
of laws of great strictness, which was held in such 
esteem that later lawgivers were deemed only its ex- 
nounders, There seems no reason to suppose, with 
oink an earlier lawgiver Diocles distinct from the 
demagogue ; but the story of his death by his own 
hand to punish a breach of his own law is, we may 
suspect, a repetition of the story of Charondas (Diod., 
xiii. 33; ef. xii. 19). Under these influences Hermo- 
crates was banished in 409; he submitted to the sen- 
tence, notwithstanding the wishes of his army. He 
went back to Sicily, warred with Carthage on his own 
account, and brought back the bones of the unburied 
Syracusans from Himera, but was still so dreaded 
that the people banished Diocles without restoring 
him. In 407 he was slain in an attempt to enter the 
city, and with him was wounded one who was pres- 
ently to outstrip both rivals. 

This was Dionsysius, son of another Hermocrates, 
and an adherent of the aristocratic party, 
but soon afterwards a demagogue, though 
supported by some men of rank, among 
them the historian Philistus (Diod., xiii. 91, 92). By 
accusing the generals engaged at Gela in the war 
against Carthage, by obtaining the restoration of ex- 
iles, by a variety of tricks played at Gela itself, he 
secured his own election, first as one of the generals, 
then as sole general (or with a nominal colleague) 
with special powers. He next, by another trick, pro- 
cured from a military assembly at Leontini a vote of a 
bodyguard ; he hired mercenaries and in 406-5 came 
back to Syracuse as tyrant of the city (Diod., xiii. 91— 
96). Dionysius kept his power till his death thirty- 
eight years later (367). ut it was wellnigh over- 
thrown before he had fully grasped it. His defeat 
before Gela (see Srcrty, p. 23) was of course turned 
against him. His enemies in the army, chiefly the 
horsemen, reached Syracuse before him, plundered 
his house—he had not yet a forteseecdealt horribly 
maltreated his wife; but they took no political or 
military steps against himself. He eame and took 
his vengeance, slaying and driving out his enemies, 
who established themselves at tna (Diod., xiii. 
113). This revolution and the peace with the Cartha- 
ginians confirmed Dionysius in the possession of Syra- 
cuse, but of no great territory beyond, as Leontini 
was again a separate city. It left Syracuse the one 
great Hellenic city of Sicily, which, however enslaved 
at home, was at least independent of the barbarian. 
Dionysius was able, like Gelon, though with less suc- 
cess and less honor, to take up the part of the cham- 
pion of Hellas. 


Dionysius 
the Eider, 


During the long tyranny of Dionysius the city grew 
greatly in size, population, and grandeur. 
Plato says (Zpist., vii.) that he gathered all Quarters of 
Sicily into it. In fact the free Greek cities the city. 
and communities, in both Sicily and southern 
Italy, were sacrificed to Syracuse ; there the greatness and 
glory of the Greek’ world in the West were concentrated. 
The mass of the population of Gela and Camarina in the 


| disastrous year 405 had, at the prompting of Dionysius, 


taken refuge at Syracuse. Gela had in the previous year 
received the fugitive inhabitants of Acragas (Agrigentum), 
which had been sacked by the Carthaginians. § 

thus absorbed three of the chief Greek cities of Si It 
received large accessions from some of the Greek ci of 
southern Italy, from Hipponium on its west and Caulonia 
on its east coast, both of which Dionysius captured in 389 
B.c. There had also been an influx of free citizens from 
Rhegium. At the time of the Athenian siege Syracuse 
consisted of two quarters—the Island and the “ outer ta oN 
of Thucydides, generally known as Achradina, and bounde 
by the sea on the north and east, with the adjoining suburb 
of Apollo Temenites farther inland at the foot of the south 
ern slopes of Epipole. With the vast increase in i 
lation, it now grew into a city of four quarters. “J 
urb Temenites was expanded into Neapolis (Ne 
spreading over the adjoining slopes. A district st e 
down to the sea, to the northwest of Achradina, was 
in, and subsequently enlarged into a separate fortified | 
Tyche (Tv) was the name given to this gearing, er, ACK 
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to Cicero (In Verr., iv. 52, 53) from an old temple of Fortune 
somewhere within its limits,—a fact which seems to indi- 
cate that the spot must have been inhabited in very early 
times. But of this Thucydides says nothing, and his 
silence on a point which would have naturally entered into 
his description of the Athenian blockading operations is 
somewhat perplexing. This quarter was in Cicero’s time 
the most populous part of the entire city ; it was practically 
secured by the new city walls, which were drawn inland in 
a triangular form so as to inclose the hill of Epipole, the 
apex of the triangle being the fortress of Euryalus, the re- 
mains of which are said to be the most perfect existing 
specimen of ancient fortification. Syracuse was now se- 
cure on the land side. The Island (Ortygia) had been pro- 
vided with its own defences, converted in fact into a sepa- 
rate stronghold, with a fort to serve specially as a magazine 
of corn, and with a citadel or acropolis which stood apart, 
and might be held as a last refuge. Dionysius, to make 
himself perfectly safe, drove out a number of the old in- 
habitants and turned the place into barracks for his sol- 
diers, he himself living in the citadel. For any unpopular- 
ity he may have thus incurred he seems to have made up 
by his great works for the defence of the city; these were 
executed under the direction of the most skilful engineers, | 
and are said to have found employment for 60,000 men. | 
The new lines covered an extent of 3} miles, and were con- 
structed of huge well-cut blocks of stone from the neigh- 
boring quarries. Each quarter of the city had its own dis- 
tinct defences, and Syracuse was now the most splendid and 
the best fortified of all Greek cities. Its naval power, too, 
was vastly increased; the docks were enlarged; and 200 | 
new warships were built. Besides the triremes, or vessels 
with three banks of oars, we hear of quadriremes and 


quinqueremes with four and five banks of oars,—larger | 
and taller and more massive ships than had yet been used | 
in Greek sea warfare. The fleet of Dionysius was the most 
powerful in the Mediterranean. It was doubtless fear and 
hatred of Carthage, from which city the Greeks of Sicily | 
had suffered so much, that urged the Syracusans to acquiesce 
in the enormous expenditure which they must have in- 
curred under the rule of Dionysius. Much too was done 
for the beauty of the city as well as for its strength and 
defence, Several new temples were built, and gymnasia | 
erected outside the walls near the banks of the Anapus | 
(Diod., xv. 13). 


‘** Fastened by chains of adamant ’’ was the boastful 
phrase in which Dionysius described his 


errr empire; but under his son, the younger 
Younger. Dionysius, an easy, good-natured, unprac- 


tical man, a sort of cleverish dilettante, a. 
reaction set in amongst the restless citizens of Syra- | 
euse, which, with its vast and mixed population, must | 
have been full of elements of turbulence and faction. | 
But the burdensome expenditure of the late reign | 
would be enough to account for a good deal of discon- | 


tent. A remarkable man now comes to the front,— 
Dion, the friend and disciple of Plato, and. 
Dion. for a time the trusted political adviser of) 


Dionysius, whom he endeavored to impress | 


with a conviction of the infinite superiority of free and | 


popular government to any form of tyranny or despot- 
ism. Dion’s idea seems to have been to make 
Dionysius apa like a constitutional sovereign, 
and, with this view he brought him into contact with 
Plato. All went well fora time; but Dionysius had 
those about him who were opposed to any kind of 
liberal reform, and the result was the banishment of 
Dion from Syracuse as a dangerous innovator. Ten 
years afterwards, in 357, the exile entered Achradina 
a victor, welcomed by the citizens as a deliverer both 
of themselves and of the Greeks of Sicily generally. 
As yet, however, this was the only part of the city, 
gained. A siege and blockade, with confused fighting | 
and alternate victory and defeat, and all the horrors’ 
of fire and slaughter, followed, till Dion made him- 
self master of the mainland city. Ortygia, however, | 
was still held by Dionysius; but, provisions failing, 


it also was soon surrendered. Dion’s rule lasted only © 


three years, for he perished in 354 by the hand of a. 
yracusan assassin. It was, in fact, after all his pro- 
fessions, little better than a military despotism. The 


tyrant’s stronghold in the island was left standing, 
and Dion actually opposed a proposal for its destruc- 
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tion. The man who won immense popularity by the 
proposal was murdered, and Dion seems to have been 
an accomplice in the crime. 

Of what took place in Syracuse during the next ten 
years we know but little. The younger Dionysius 
came back and from his island fortress again oppressed 
the citizens; the plight of the city, torn by faction 
and conflicts and plundered by foreign troops, was so 
utterly wretched that all Greek life seemed on the 
verge of extinction (Plato, Hpist., viii.). Sicily, too, 
was again menaced by Carthage. Syracuse, in its ex- 
tremity, asked help from the mother-city, Corinth ; 
and now appears on the scene one of the noblest fig- 
ures in Greek history, TIMOLEON (q.v.). * 
To him Syracuse owed her deliverance 
from the younger Dionysius and from the 
rule of despots, and to him both Syracuse and the 
Sicilian Greeks owed a decisive triumph over Car- 
thage and the safe possession of Sicily west of the 
river Halyeus, the largest portion of the island. 
From 343 to 337 he was supreme at Syracuse, with 
the hearty goodwill of the citizens. The younger 
Dionysius had been allowed to retire to Corinth; his 
island fortress was destroyed and replaced by a court 
of justice. Syracuse rose again out of her desolation 
—grass, it is said, grew in her streets—and, with an 
influx of a multitude of new colonists from Greece 
and from towns of Sicily and Italy, once more became 
a prosperous city. Timoleon, having accomplished 
his work, accepted the position of a private citizen, 
though, practically, to the end of his life he was the 
ruler of the Syracusan people. After his death (337) 
a splendid monument, with porticoes and gymnasia 
surrounding it, known as the Timoleonteum, was 
raised at the public cost to his honor. 

In the interval of twenty years between the death 
of Timoleon and the rise of Agathocles to 
power another revolution at Syracuse trans- Agathocles. 
ferred the government to an oligarchy of 
600 leading citizens. All we know is the bare fact. 
It was shortly after this revolution, in 317, that Agath- 
ocles, with a body of mercenaries from Campania and 
a host of exiles from the Greek cities, backed up by 
the Carthaginian Hamilear, who was in friendly rela- 
tions with the Syracusan oligarchy, became tyrant or 
despot of the city, assuming subsequently, on the 
strength of his successes against Carthage, the title 
of king. Syracuse passed through another reign of 
terror; the new despot proclaimed himself the cham- 

ion of popular government, and had the senate and the 
heads of the oligarchical party massacred wholesale. 
This man of blood seems to have had popular man- 
ners, and to have known how to flatter and cajole, 
for a unanimous vote of the people gave him absolute 
control over the fortunes of, Syracuse. His wars in 
Sicily and Africa left him time to do something for 
the relief of the poorer citizens at the expense of the 
rich, as well as to erect new fortifications and public 
buildings; and under his strong government Syracuse 
seems to have been at least quiet and orderly. After 
his death in 289 comes another miserable and obscure 

eriod of revolution and despotism, in which Greek 
Fife was dying out; and but for the brief intervention 
of Pyrrhus in 278 Syracuse, and indeed all Sicily, 
would have fallen a prey to the Carthaginians. ’ 

A better time began under Hiero IL, who had 
fought under Pyrrhus and who rose from 
the rank of general of the Syracusan army 
to be tyrant—king, as he came to be soon 
styled—about 270. During his reign of over fifty 
years, ending probably in 216, Syracuse enjoyed tran- 
quillity, and seems to have grown greatly in wealth 
and population. Hiero’s rule was kindly and enlight- 
ened, combining good order with a fair share of liberty 
and self-government. His financial legislation was 
careful and considerate; his laws' as to the customs 


Timoleon. 


Hiero I. 


1 The laws of Hiero are often mentioned with approval in Cic- 
ero’s speeches against Verres. 
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and the corn tithes were accepted and maintained under 


the Roman government, and one of the many bad acts | 


of the notorious Verres, according to Cicero, was to 
set them aside (Cic., Jn Verr., ii. 13; iii, 8). It was a 
time too for great public works,—works for defence at 
the entrance of the Lesser Harbor between the Island 
and Achradina, and temples and gymnasia. Hiero 


through his long reign was the stanch friend and. 


ally of Rome in her struggles with Carthage; but his 
paternal despotism, under which Greek life and civil- 
ization at Syracuse had greatly flourished, was unfor- 
tunately succeeded by the rule of a man who wholly 
reversed his poliey. 

Hieronymus, the grandson of Hiero, thought fit to 


Hierony- Jive, however, to see the mischief he had 


done, for he fell in a conspiracy which he 


had wantonly provoked by his arrogance and cruelty. ’ 


There was a fierce popular outbreak and more blood- 
shed: the conspirators were put to death and Hiero’s 
family was ee ; whilst the Carthaginian faction, 
under the pretence of deliverin g the city from its tyrants, 
got the upper hand and drew the citizens into open de- 
fiance of Dad. Marcellus was then in command of 


the Roman army in Sicily, and he threatened the Syra- | 


allay himself with Carthage; he did not | 


cusans with attack unless they would get rid of Kpi- | é 1 
part of Achradina (Strabo, vi. 270, ed. Kramer). It 


eydes and Hippocrates, the heads of the anti-Roman 
faction. Epicydes did his best to stir up the citizens 


of Leontini against Rome and the Roman party at. 


Syracuse. 
Leontini, which was quickly stormed; and the tale of 
the horrors of the sack was at once carried to Syracuse 
and roused the anger of its population, who could not 
but sympathize with their near neighbors, Greeks like 
themselves. 
negotiations with the Roman general, and, putting 
themselves under Epicydes and Hippocrates, they 
closed their gateson him. Marcellus, after 
an unsuccessful attempt to negotiate, began 
the siege in regular form (214 B.c.) by both 
land and sea, establishing a camp on Polichne, where 
stood the old temple of Olympian Zeus; but he made 
his chief assault on the northern side and on the de- 
fences of Tyche, particularly at the Hexapylum, the 
entrance facing Megara and Leontini. , His assault 
seawards was made mainly on Achradina, but the city 


Siege by 
Marcellus. 


was defended by a numerous soldiery and by what seems | 


to have been still more formidable, the ingenious con- 
trivances of Archimedes, whose engines dealt havoc 
among the Roman ships, and frustrated the attack on 
the fortifications on the northern slopes of Epipolee 
(Liv., xxiv. 34). Marcellus had recourse to a blockade, 
but Carthaginian vessels from time to time contrived 
to throw in supplies. At length treachery began to 
work within. Information was given him in the sprin 

of 212 (two years from the commencement of the sexe) 
that the Syracusans were celebrating a great festiva 
to Artemis; making use of this opportunity, he forced 
the Hexapylum entrance by night and established him- 
self in Tyche and on the heights of Epipole. The 
strong fortress of Euryalus held out for a time, but, 
being now isolated, it soon had to surrender. The 
“outer’’ and the ‘‘inner city’’ of Thucydides still 
held out, whilst a Carthaginian fleet was moored off 
Achradina and Carthaginian troops were encamped on 
the spot. Buta pestilence broke out in the autumn of 
212, which swept them clean away, and thinned the 
Roman ranks. The ships sailed away to Carthage; 
on their way back to Syracuse with supplies they could 
not get beyond Cape Pachynus owing to adverse winds, 
and they were confronted by a Roman fleet. All hope 


for the city being now at an end, the Syracusans threw 


themselves on the merey of Marcellus; but Achradina 
and the Island still held out for a brief space under 
the Syracusan mercenaries, till one of their officers, a 
Spaniard, betrayed the latter position to the enemy, 
and at the same time Achradina was carried and taken. 
Marcellus gave the city up to plunder (Liv., xxv. 31), 


Marcellus therefore struck his first blow at | 


The general feeling was now against any | 


SYRACUSE. 


and the art treasures' in which it was so rich—many 
of the choicest of them no doubt—were conveyed to 
Rome. From this time art seems to have become 
quite fashionable in certain Roman circles. Archi- 
medes perished in the confusion of the sack, while he 
was calmly pursuing his studies (Liv., xxv. 31). 
Syracuse was now simply one of the provincial cities 
of Rome’s empire, and its history is hence- 
forward merged in that of Sicily. It re- 
tained much of its Greek character and 
many of its finest public buildings, even after the havoe 
wrought by Marcellus. Its importance and historic 
associations naturally marked it out as the residence 
of the Roman preetor or governor of Sicily. Cicero 
often speaks of it as a particularly splendid and beau- 
tiful city, as still in his own day the seat of art and 
culture? ( Tusc., v. 66; De Deor. Nat., iii. 81; De Rep., 
i. 21), and in his speeches against Verres (iv. 52, 53) 
he gives an elaborate description of its four quarters 
(Achradina, Neapolis, Tyche, the Island), or rather 
the four cities which composed it. It seems to have 
suffered in the civil wars at the hands of Sextus Pom- 
peius, the son of the triumvir, who for a short time 
was master of Sicily; to repair the mischief, new 
settlers were sent by Augustus in 21 B.¢., and estab- 
lished in the Island and in the immediately adjoining 


Under 
Rome. 


is in these districts that the remains of Roman works 
—of amphitheatres and other public buildings—are 
mainly to be traced. We hear nothing of any impor- 
tance about Syracuse during the period of the empire. 
Tt had its own senate and its own magistrates.* Caius 
Caligula restored its decayed walls and some of its 
famous temples (Suetonius, Cazus, 21). Tacitus, in a 
passing mention of it (Ann., xiii. 49), says that per- 
mission was granted to the Syracusans under Nero to 
exceed the prescribed number of gladiators in their 
shows. Hence the city by that time must have been 
provided with an amphitheatre. In the 4th century 
it is named by the poet Ausonius in his Ordo Nobilium 
Urbium, chiefly, perhaps, on the strength of its his- 
toric memories. 


Modern Syracuse is confined to the island of Ortygia, and 
is only about 24 miles in circumference. The 


island is irregularly oval in shape, and extends youn 
from north to.south on the east side of the fine " 
natural harbor, the Porto Grande (Magnus Portus). On the 


north it is connected with the mainland by a‘dyke or 
narrow isthmus, and between the southern extremity and 
the opposite peninsula of Massolivieri, the ancient Plemmy- 
rium, there is a stretch of 1300 yards, forming the entrance 
to the harbor. The approach to the town from the main- 
land is defended by a dilapidated citadel of the time of 
Charles V., and the southern extremity is occupied by a 
castle named after George Maniaces, the last Byzantine 
general by whom it was held in the 11th century before it 
fell into the hands of the Saracens. The town is further 
defended by walls with bastions. The streets are in general 
narrow, and their chief feature consists in their numerous 
convents with wooden-latticed windows. One tolerably 
wide and handsome street crosses the island from east to 
west. Besides the fortifications, the principal objects of 
interest are the cathedral of Santa Maria delle Colonne (the 
ancient temple of Minerva), adjoining which is the archi- 
episcopal residence; the archzological museum, the finest 
works preserved in which are a statue of Venus in Parian 
marble and a colossal head of Zeus; and the fountain of 
Arethusa, which still bubbles up as clear and abundant as 
ever on the west side of the island. Its waters, however, 
are no longer drinkable, an earthquake in 1170 haying 
allowed the sea water to become mingled with them. From 
the neighborhood of this fountain a favorite promenade 
extends northwards along the shore of the Porto Grande. 
Syracuse has been a place of little importance since the 
year 878, when it was destroyed by the Saracens under 
Ibrahim ibn Ahmed. Since that date the mainland portion 
of the city has never been rebuilt. Syracuse is the seat of 
an archbishop, and since 1865 has been the i fa 
province, which takes its name from the town. in- 


Livy, xxv. 40. 
the Greek cities. 


1 Statues and pictures are E prieicipeet b 
2 The poets Theocritus and Moschus were 
3 Local self-government, in fact, like most o: 


SYRACUSE—SYR-DARIA. 


habitants manufacture drugs and other chemical articles, 
earthenware, ete.,and carry on a considerable trade, princi- 
pally in wine. In 1885 785 vessels of 21,818 tons entered 
the port and 778 vessels of 21,480 tons cleared. At Syracuse 
Admiral de Ruyter died in 1676 after his defeat by the 
French at Agosta. The population in 1881 was 21,157. 


See Hare, Cities of Southern Italy and Sicily (London, 1883). 


seat of Onondaga county, New York, 148 miles west 
of Albany, midway between that city and Buffalo. 
Syracuse is situated near the southern end of Onon- 
daga Lake (5 miles long by 1 broad), whose waters flow 
northwards through Seneca and Oswego rivers into 
Lake Ontario at Oswego. 
east and west, joins the Oswego Canal within the city. 
Syracuse contains several handsome public buildings, 
—the county court-house, the United States Govern- 
ment building, the city-hall, the State asylum for 
idiots, the Onondaga penitentiary, the county orphan 


The Erie Canal, flowing | 


asylum, the asylum of St. Vincent de Paul, the high | 


school (containing the Central Library of 15,000 vol- 
umes), a State armory, ete. It is the seat of the Syra- 
cuse (Methodist) university, founded in 1870 and con- 
sisting of a college of the liberal arts, a college of the 
fine arts, and a college of physicians and surgeons. 
The salt industry, to which Syracuse owed much of its 
early prosperity, is still the staple ; the springs situ- 
ated near the southern end of Lake Onondaga, which 
appears to be the remains of a once very extensive 
basin, have been under State control since 1797. Pre- 
vious to the ppaning of the Michigan springs they 
were the largest in the United States, ae they still 
yield on an average from 7,000,000 to 8,000,000 bush- 
els of salt perannum. Rolling-mills, furnaces, steel- 
works, glass-works, breweries, and manufactories of 
barrels, agricultural machinery, and clothing are among 
the secondary industrial establishments. At the com- 
pletion of the Erie Canal in 1825 Syracuse had only 
300 inhabitants; by 1855 they were 25,107, and in 1860, 
1870, and 1880 respectively they numbered 28,119, 
43,051, and 51,792; in 1886 the number had risen to 
aie including some adjacent villages recently an- 
nexed. 


\ 

By some investigators it is believed that Lake Onondaga 
was De Soto’s “silver-bottomed” lake. The great tribal 
fortress of the Onondagas on the east side of the lake near 
the spot now occupied by Liverpool was attacked without 
suecess by Champlain in 1615. The first house on the site 
of Syracuse was built in 1805. The village, to which the 
name of Syracuse had been given in 1824, was incorporated 
in 1825, and the city in 1847. 


SYR-DARIA (Gr. and Lat. Juxartes ; Arab. Shash 
or eae ariver flowing into the Sea of Aral, and 
having alength of 1500 miles and a drainage area of 
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Map! of Syr-Daria. 


about 320,000 square miles. Incertitude as to its 
source prevailed until the recent occupation of Turk- 
estan by the Russians. It has now been traced to the 
Naryn, which has its sources in the heart of the Tian- 


1 Reduced from Mushketoff’s “Geological Map of the Turke- 
stan Basin,” in his Turkestan (Russian), 1886, vol. i. 
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Shan complex, some 30 miles south of Lake Issik-kul, 
in the elevated valleys or syrts (12,000 feet) on the south- 
ern slope of the Terskei Ala-tau. Here under the name 
of Jaak-tash the river takes its rise amid mountain 
scenery of the wildest description, partly from the 
marshy mountain plateaus by ah the ‘‘ Warm 


ze ; ° Lake” is also fed, and partly from the immense gla- 
SYRACUSE, a city of the United States, the county | 


ciers of the dark and barren Ak-shiriyak Mountains 
(Petroff and Sir-tash glaciers). After its union with 
another mountain stream, the Barskaun, it is called 
the Taragai, and flows west-southwest at from 11,000 
to 10,000 feet above the sea, in a barren longitudinal 
valley between the Terskei Ala-tau and the foothills 
of the lofty Kokshat-tau. On entering a wild, narrow 
gorge driven from west to east through the southwest 
continuation of the Terskei Mountains (Samatyn-tau) 
it receives the name of Naryn. Through this gorge 
it descends by a series of rapids from the heights of the 
mountain massif to a deep valley of the alpine region, 
its level at its issue from the gorge being reduced by 
fully 4000 feet: Fort Narynsk, 20 miles below the 
junction of the Great and the Little Naryn, is only 
6800 feet above the sea. Here the river enters a broad 
valley—formerly the bottom of an alpine lake—and 
flows past the ruins of Fort Kurtka, for 90 miles west- 
ward, as a stream some 50 yards wide and from 3 to 11 
feet deep. Its waters are utilized for irrigating Kir- 
ghiz cornfields, which contrast strangely with the barren 
aspect of the lofty treeless mountains. The Atpasha 
—a large mountain stream—joins the Naryn at the 
head of this valley and the Adabuga at its lower end, 
both from the left. Before reaching the lowlands, the 
Naryn crosses three ridges separating the valley of 
Kurtka from that of Ferghana, by a series of wild 
gorges and broad valleys (170 miles), representing the 
bottoms of old lakes; the ‘Togus-torgau, 2000 feet 
lower than Kurtka, and the Ketmen-tube are both 
covered with Kirghiz cornfields. Taking a wide sweep 
towards the north, the river enters Ferghana—also the 
bottom of an immense lake—where, after joining the 
Kara-Daria (Black river) near Namangan, it receives 
the name of Syr-Daria.?- The Kara-Daria is a mighty 
stream rising in the northeastern spurs of the Atai 
Mountains. As it deflects the Naryn towards the west 
again, the natives consider it the chief branch of the 
Syr-Daria, but its volume is much smaller. At the 
confluence the Syr is 1440 feet above sea-level. 

The waters of the Syr-Daria and its tributaries are 
in this part of its course largely absorbed by 11umberless 
canals for irrigation. It is to the Syr that Ferghana is 
indebted for its high, if somewhat exaggerated, repute 
in Central Asia asa rich garden and granary; cities 
like Khokand, Marghilan, and Namangan, and more 
than 800,000 inhabitants of the former khanate of 
Khokand, live by its waters. Notwithstanding 
this drain upon it, the Syr could be easily navi- 
cated, were it not for the Bigovat rapids at 
Irdjar, at the lower end of the valley, where the 
river finds its way to the Aral-Caspian deserts 
by A Se: a depression of the Mogol-tau. 

n issuing from this gorge the Syr enters the 
Aral depression, and flows for 850 miles in a 
northwesterly and northerly direction before 
reaching the sea of Aral. On this section it is 
navigated by steamers. Between the Irdjar 
rapids and Baitdyr-turgai (where it bends north) 
the Syr flows along the base of the mountain 
ridges which girdle the Tchotkat Mountains (see 
below) on the northwest, and receives from the 
longitudinal valleys of these alpine tracts a 
series of tributaries (the Angren, the Tchirtchik, 
__ the Keles), which in their lower courses fer- 
tilize the wide plains of loess extending from the 
right bank of the Syr. These plains and their 

ch supply of water have been the cause of an 
oasis of Moslem civilization developing between the 
barren sands of the Aral depression and the moun- 


2 Syr and daria both signify ‘‘ river,” in two different dialects. 
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tain tracts of the Tian-Shan. The Angren rises 
beneath the highest parts of the Tchotkat range, and 
its valley is the granary of the region. The Tchirtchik 
has its origin in the Borotday Mountains at the junc- 
tion of the Tchotkal and the Pskem rivers, and at the 
point where it issues from the mountains it sends 
off the famous canal Zakharyk ; it flows past Tash- 
kend along a valley 20 miles wide, and joins the Syr a 
few miles below its confluence with the Angren. The 
Keles comes from the Jity-su Mountains and also 
brings a large volume of water for irrigation. But 
owing to wars and continued insecurity cities formerly 
important have now been abandoned; and near Tchi- 
naz, at the mouth of the Tchirtchik, are the ruins of a 
large town formerly fortified with high walls, and of 
aryks with manifold ramifications. 

Some 50 miles below Tchinaz (770 feet above sea- 
level) the Syr bends northwards, but resumes its 
northwesterly course 150 miles farther down, following 
with remarkable persistency the borders of the loess 
which fringes the mountains. Its low banks, covered 
with rushes and rendered uninhabitable in summer by 
clouds of mosquitoes, are inundated for 20 miles on 
both sides when the snows begin to melt. These in- 
undations prevent the moving sands of the Kizil-kum 


SYR-DARIA. 


Tatas, 170 miles long, formerly an affluent of the Tehu, 
| which rises in the highest parts of that range, pierces the 
| Tcha-archa Mountains, and, flowing past Aulie-ata on the 
' south border of the Muyum-kum, enters the salt lake Kara- 
| kul 60 miles from the Tchu. The Tchu reaches the Saumal- 

kul group of lakes, 60 miles from the Syr, in the form of 
/marshes with undefined channels. Another elongated 

group of lakes—the Uzun-kul—near the above and 50 miles 
| from Peroysk, receives the Sary-su, which has a length of 
| nearly 570 miles, and flows rapidly in a narrow channel 
along the west borders of the northern Famine Steppe 
(Bekpak-dala). 

The delta of the Syr at present begins at Perovsk, whence 
it sends a branch to the southwest, the Yany-daria (Jany- 
daria or New river), which formerly reached the southeast- 
ern corner of the Sea of Aral, very near the mouth of the 
Amu-daria. The Kirghiz affirm that a canal dug for irriga- 
tion by the Karakalpaks gave origin to this river. It had, 
however, but a temporary existence. A dam erected by the 
| Khokandese at Ak-metchet (Perovsk) caused its disappear- 
| ance, and the Russians found but a dry bed in 1820. When 
the dam was removed the Yany-dariaagain reappeared, but 
it failed to reach the Sea of Aral; in 1853 it lost itself in 
Lake Kutchka-denghiz, after a course of 250 miles; all 
| traces of its bed were then lost in the sand. The Kirghiz 
legend can only be accepted, however, with very great cau- 
| tion ; the present writer is inclined to think that the canal 
_of the Karakalpaks was merely intended to redirect the 
| waters of the Syr into a channel which existed of old, but 


desert from approaching the Syr; below Perovsk, had been dried up.’ Certain it is that five centuries ago, in 
however, the steppe gains the upper hand. Down to | the time of Timur, the Yany-daria brought the waters of 
Perovsk the river rolls its muddy yellow waters, at the / the Syr to the Dau-kara Lakes, close by the present mouth 


rate of 3 to 5 miles an hour, in a channel 300 to 600) 
yards wide and 3 to 5 fathoms deep; at Perovsk its | 
vertical section is 8220 square feet, and 312,500 cubic | 
feet of water are discharged per second. The Arys | 
and the Buguii are the only tributaries worthy of notice | 
on this part of its course; the other streams which, 
descend from the Kara-tau fail to reach the river. 
The Kungrad Kirghiz rear numerous herds of cattle 
and sheep in the valley of the Arys, while lower down, 
as far as Julek, the Igintehis carry on agriculture. All 
this applies, of course, only to the right bank ; on the 
left the moistness is absorbed by the hot winds which | 
cross the Kizil-kum sands towards the river. The dry- | 
ness of the atmosphere makes its influence markedly 
felt on the Syr when it enters, below Julek, a region 
where the Kara-kum sands extend on its right. Ten 
miles below Perovsk the river traverses, a marshy de- 
pression—the bottom of a lake not yet fully dried up 
—where it divides into two branches,—the Jamandaria _ 
and the Kara-uzyak. The latter spreads out in marshes 
and ponds, from which it again issues to join the for- 
mer at Karmaktchi, after a course of 80 miles. The 
main branch also, owing to its shallowness and sinu- 
osity, is very difficult to navigate, and this is increased 
by the rapidity of the current and the want of fuel. 
Between Kazalinsk and the Sea of Aral (158 feet) the 
navigation becomes somewhat easier, except for the 
last ten miles, where the river divides into three shal- 
low branches before entering the ‘‘ Blue Sea.’’ All 
three have at their mouths sandy bars with only 3 
feet of water, which are often forded by the Kirghiz. 


Two former right-hand tributaries of the Syr—the Tchu 
and the Sary-su—which now disappear in the sands some 
60 miles before reaching it, must be mentioned. The Tchu, 
which is 600 miles in length, rises in the Tian-Shan to the 
southwest of Lake Issik-kul, and is made up of many 
streams, of which the Kyz-art, the Juvan-aryk, and the 
Koshkar are the more important. On their union these 
form the Koshkar, which flows towards Lake Issik-kul, but 
a few miles before reaching that lake turns suddenly to the 


of the Amu. Theseriesof old beds in the Kizil-kum, which 
are still seen above Perovsk, shows that the Syr had a con- 
stant tendency to seek a channel to the southwest and that 
its present delta is but a vestige of what it was in past times. 
At a still more remote period this delta probably comprised 
all the space between the Kara-tau and the Nura-tau ; and 
in the series of elongated lakes at the base of the Nura-tau 
—the Tuz-kane and Bogdan-ata Lakes—we see an old branch 
of the delta of the Syr which probably joined the Zerafshan 
before reaching the Amu. The causes of this immense 
change are to be sought for simply in the rapid desiccation 
of the whole northern and central parts of Asia, due to the 
fact that we are now living in the later phase of the Lacus- 
trine period, which has followed the Glacial period. The 
extremely rapid desiccation of the Sea of Aral is proved 
even by surveys a few decades old, and this process is but 
a trifle in comparison with the changes which have taken 
place during the last five centuries: the extension of the 
Caspian Sea as far as the Sarakamysh lakes during the Post- 
Pliocene period and the extension of the Seaof Aralat least 
100 miles to the east of its present banks are both proved by 
the presence of Post-Pliocene marine deposits. (P. A. K.) 
SYR-DARIA, or Syr-DArmINSK, a province of 
Russian Turkestan, in Asia, comprising wide tracts 
of land on both sides of the Syr-Daria river, from its 
entrance into the Sea of Aral up to Khojend, where it 
issues from the mountain region of the Tian-Shan. It 
is bounded on the N. by the Russian provinces of 
ee and Akmolinsk, on the E. by Semiryetchensk 
and Ferghana (ex-khanate of Khokand), on the 8. by 
the district of Zerafshan, Bokhara, and the Russian 
province of Amu-daria, and on the W. by the Sea of 
Aral. Its area (166,000 square miles), its eae 
(more than one million inhabitants), and its cities 
(Tashkend, Khojend, Jizak, ete.) make it the most 
important province of Russian Turkestan; and from 
its position between the mountain region of Central 
Asia and the great lake of the west Asian depression it 
is a region of deep interest for the geographer and 
geologist. . ‘ 
The southeastern border of the province runs along 
the lofty Tchotkat Mountains. This chain, which sep- 


northwest, enters under the name of Tchu the narrow gorge 
of Buam, and, piercing the snow-clad Kunghei Ala-tau, 
emerges on its northern slope, having descended from 5500 
feet to less than 2000 in a course of not more than 50 miles. 
In this part of its course it receives from the right the 
Kebin, whose high valley equals in size that of the upper 
Rhone. It then flows northwestwards through the valley 
of Pishpek, and, avoiding the Muyun-kum sands, describes 
a wide curve to the north before finally taking a western 
direction. Numberless streams flow towards it from the 


snow-clad Alexandrovsk Mountains, but they are for. 


the most part lost in the sands before reaching it. The 


arates the river Tchotkat from the Naryn, and runs 
for more than 200 miles from southwest to northeast, 
joining Alexandrovsk Mountains on the east, raises 
its snow-clad peaks to an altitude of 14,000 feet. It 
diminishes in height towards the south, not exceedi 
7000 feet in the barren Mogol-tau M 

seems to be continued to the southwest by the 
A series of shorter chains—the Tatas 


1 For the old beds of the Syr and the Amu, see Kaulbars’s 
: 3 ieee of the Amu,” in Mem. Russ. Geogr. Soc., Phys. Geogr., 
xX. ™ 2.40 Speed &.- 
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the Bishelik, the Badam Mountains, the Kazyk-urt, | except in the loess region at the northern base of the 
mountains, 


and the Atym-tau—fringe the above on the northwest, 
and occupy the southeast corner of Syr-Dariinsk. The 
snow-clad summits of the Tatas Ala-tau range from 
14,000 to 15,000 feet, and immense glaciers occur 
about Manas Mountain. So far as our maps show, the 
range seems to run from west-southwest to east-north- 
east. The other chains just mentioned have a de- 
cidedly southwesterly direction, and are much lower, 
the outlying ranges having rather the character of 
broad plateaus, above 2000 feet in height, where the 
Kirghiz find excellent pasture grounds. Some of 


| 


them, such as the Kazyk-urt, rise as isolated moun- | 


tains from the steppe, and have therefore been called 
Ararats. The Kara-tau is quite separate from the 
preceding and runs at right angles to them—that is, 
from northwest to southeast. It belongs therefore to 
another series of upheavals which prevails in western 
Asia and to which Richthofen has given the name of 
the ‘‘ Kara-tau series.’ Its length is about 270 miles, 
and its average height about 5000 feet, rising at some 
points to 6000 and 7000 feet. It separates the Syr- 
Jaria from the Tchu, and its gentle southwestern 
slope contains the sources of a multitude of streams, 
which water the oasis around the town of Turkestan. 
Another range, having the same direction, from north- 
west to er: Salpry touches the southern border of Syr- 
Daria, namely, the Nura-tau (or Nuratyn-tau), also 
called Turkestan Mountains, which lifts its icy peaks 
(15,000 to 16,000 feet in height) abruptly from the 
steppe. It separates Syr-Daria from Zerafshan, and 
the passes by which it is crossed reach an altitude of 
from 10,000 to 13,000 feet. Finally, a few islands of 
metamorphic or granitic rock, called Ararats by the 
natives, stand isolated in the steppes. 


The mountainous tracts occupy, however, only a small 
part of Syr-Daria; the rest of its wide surface is steppe. 
Three different areas must be distinguished,—the Kizil- 
kum, the Muyun-kum or Ak-kum, and the Kara-kum 
(‘black sands,” so called more from their desert character 
than from their color). The Kizil-kum (red sands) is the 
most interesting.1 These sands occupy the wide stretch 
between the Amu and the Syr, and have a gradual ascent 
from 160 feet at the Sea of Aral to 1500 and 2000 feet in the 
southeast. They are covered with numerous folds or 
elongated dunes (barkhans), partly shifting partly station- 
ary, 30 to 60 feet high, and mostly parallel to each other, 
amidst which are immense spaces covered with clay, and 
saline clays appear here and there on the surface. The 
Kizil-kum varies much in its characteristics. Close by the 
Sea of Aral it is covered with shifting sands, the result of 
the disintegration of cretaceous sandstones; and every 
storm raises clouds of hot sand which render communica- 
tion exceedingly difficult. But even there a rich verdure 
covers the undulations in spring. Farther east the sands 
lose their shifting character, and the barkhans are covered 
with a kind of Carex, which serves as excellent food for 
sheep. The Holoxylon Anemodendron grows extensively on 
the elevated ridges and yields fuel and charcoal, which last 
is exported to Bokhara. In the west the surface is covered 
with remains of Aral-Caspian deposits. As the Tian-Shan 
is approached the steppe takes another character: a thick 
covering of loess girdles the foothills and forms the fertile 
soil to which Turkestan is indebted for its rich fields and 
gardens, 

The Kara-kum sands, situated to the northeast of the Sea 
of Aral, are manifestly a former bottom of the lake. They 
are covered with débris of Cardiwm edule, Mytilus, Dreissena 
polymorpha, Neritina litturata, Adacna vitrea, Hydrobia stag- 
nalis, with remains of marine Algx (Zostera), and with frag- 
ments of Scirpus and Phragmites. The Kizil-kum is charac- 
terized by the presence of Lithoglyphus caspius, H. stagnalis, 
Anodonta podervsa, and the sponge Metchnikowia tuderculata. 
‘The evil reputation of the Kara-kum has been exaggerated 
to some extent; the harsh things said of it apply only to 
the neighborhood of the Sea of Aral. In the east the steppe 
has some vegetation and is readily visited by the Kirghiz. 
The barkhans do not shift, being covered with Calligonum, 
Tamarix, Holoxylon Anemodendron, and some rushes ; shifting 
dunes 40 to 50 feet high occur, especially towards the Sea 
of Aral. The Muyun-kum or Ak-kum Steppe, between the 
Kara-tau Mountains and the Tchu, is quite uninhabited, 


1 Comp. J. Mushketoff's Turkestan, vol, i. 


Granites, granilites, syenites, porphyries, and various 
metamorphic slates constitute the bulk of the western Tian- 
Shan Mountains. They appear also in the Kara-tau and 
Nura-tau, and sometimes in the form of isolated islands in 
the steppe. Silver and lead ores, as well as malachite and 
copper ore, are found in them, especially in the Mogol-tau, 
and turquoises about Khojend. The crystalline rocks, 


'much metamorphosed, especially in the west, are overlain 


| tains. 
/would seem that throughout the Jurassic and Triassic 


by thick Devonian and Carboniferous deposits. Jurassic 
rocks (Rhetic) cover small areas on the slopes of the moun- 
These last are all of fresh-water origin; hence it 


periods Turkestan was a continent intersected only bY 
lagoons of the Jurassic sea. The Jurassic deposits are 
most important on account of their coal-beds, which occur 
in the basins of the Badam and Sairam and in Ferghana. 
Chalk and Tertiary marine deposits are superimposed upon 
the above to the thickness of 2000 to 5000 feet, and are 
widely spread, although they have suffered greatly from 
denudation. The former belong to the Upper (Ferghana 


deposits, much resembling Senonian) and Middle Chalk, 
‘and contain phosphorite, gypsum, and naphtha (in the 


Amu-Daria basin). The Tertiary deposits, which contain 
gypsum and lignite, are represented by nummulitic sands 
around the sea of Aral, and by Oligocene and Miocene 
(Sarmatic) deposits. In the Tian-Shan the red Tertiary 
conglomerates (Pliocene?) attain a great development. 
Throughout the Chalk and earlier Tertiary periods the 
lowlands of Syr-Daria were under the sea. The character 
of the region during the Post-Pliocene period remains un- 
settled. To what extent the mountains of the western 
Tian-Shan were under ice during the Glacial period remains 
a subject of controversy among geologists; many deposits, 
however, have been described, even in the outer parts of 


| mountain tracts, which have a decidedly Glacial character. 


A girdle of loess, varying in width from 30 to 50 miles, 
encircles all the mountain tracts, increasing in extent in 
Bokhara and at the lower end of the valley of Ferghana. 
It seems certain that during the Lacustrine period the 
Caspian was connected by a narrow gulf with the Aral 
basin, which was then much larger, while another inland 
sea of great dimensions covered the present Balkash basin, 
and at an earlier period may have been connected with the 
Aral basin. Recent traces of these basins are found in the 
steppes. 

The chief river of the province is the SyR-DARIA (see 
above), with its tributaries. The frontier touches the east- 
ern shore of the sea of Aral, and numerous small lakes, 
mostly salt, are scattered over the sandy plains. A few 
lakes of alpine character occur in the valleys of the hilly 
tracts. 

The climate of Syr-Daria varies greatly in its different 
parts. It is most severe in the high treeless syrts of the 
mountain region; and in the lowlands it is very hot and 
dry. As a whole, the western parts of the Tian-Shan re- 
ceive but little precipitation, and are therefore very poor 
in forests. In the lowlands the heat of the dry summer is 
almost insupportable, the thermometer rising to 111° Fahr. 
in the shade; the winter is severe in the lower parts of the 
province, where the Syr remains frozen for three months. 
The average yearly temperature at Tashkend and Kaza- 
linsk respectively is 54° and 44° (January, 28° and 8°; 
July, 80° and 76°). 

The flora and fauna belong to two distinct regions,—to 
Turkestan and to the Aral-Caspian depression (see TURKE- 
STAN). The terraces of loess mentioned above are alone 
available for culture, and accordingly less than 1 per cent. 
(0.8) of the total area of the province is under crops, the 
remainder being either quite barren (57 per cent. of the 
surface) or pasture land (42 per cent.). Although cultiva- 
tion is possible only in a few oases, it is there carried to 
great perfection owing to a highly developed system of irri- 
gation,—two crops being gathered every year. Wheat and 
barley come first, then pease, millet, and lentils, which are 
grown in the autumn. Rye and oats are grown only about 
Kazalinsk. Cotton is cultivated in the districts of Khojend, 
Kurama, and Turkestan. Gardening is greatly developed. 
Sericulture is also an important source of income, nearly 
85 tons of silk being produced every year. Cattle-breeding 
is largely pursued, not only by the nomads but also by the 
settled population, and in 1881 it was estimated that Syr- 
Daria had 242,000 camels, 396,000 horses, 294,000 horned 
cattle, and 3,200,000 sheep. Fishing is pursued to some ex- 
tent on the lower Syr. Timber and firewood are exceed- 
ingly dear; timber is floated down from the mountains, 


but in small quantities; trees raised in gardens, dung, and 


some coal (the last in very limited quantity) are used for 
fuel. 
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The population of the province amounted to 1,109,500 in | 
1881, of whom 146,300 lived in towns, 326,600 were settled, | 
and 621,600 were nomadic. It is comparatively dense in 


certain parts, reaching 15 to 31 inhabitants per square mile | 


in Kurama and Khojend, and still more in the valley of 
the Tchirtchik. Its ethnographical composition is very 
mixed. The Russians barely number 8500, if the military 
be left out of account; they live principally in towns and 
about Kazalinsk. Kirghiz(709,400 with the Kara-Kirghiz) 
and Sarts (211,000) are the main elements of the population ; 


50,000 ‘Tadjiks, 26,000 Uzbegs, 4500 Tatars, about 77,000 | 


Kuramints (settled Kirghiz mixed with other elements), 
and a few Jews, Persians, and Hindus must be added. The 
chief occupations of the Sarts, Uzbegs, Tadjiks, and Kura- 
mints are agriculture and gardening, while the Kirghiz 
chiefly lead a nomadic pastoral life. 
presented by a few distilleries; but a great variety of petty 
industries are practiced in the towns and villages. Trade 
is carried on very largely. 

Syr-Daria is divided into eight districts, the chief towns 
of which, with their population in 1881, were: TASHKEND 
(q.v.) (100,000), Aulie-ata (4450), Jizak (8700), Kazalinsk 
(2950), Khojend (28,000), Perovsk (3400), Tchemkent (8050), 
and Tchinaz (300). Turkestan or Agret (6700) and Ura- 
tube (11,000) also deserve mention. (Pp. A. K.) 


SYRIA. Etymologically ‘ Syria’’ is merely an ab- 
breviation of ‘‘ Assyria,’’ a name which covered the sub- 
ject-lands of the Assyrian empire, the subject-peoples 
being also ealled ‘‘Syrians.’? Afterwards, in the 
Greeco-Roman period, the shorter word came to be 
restricted to the territory west of the Euphrates,—the 
designation ‘‘ Syrians,’’ however, being given to the 
great mass of the Semitic populations dwelling be- 
tween the Tigris and the Mediterranean, who are more 
accurately called Aramzeans (Gen. x. 22; comp. SE- 
mitic LANGUAGES, vol. xxi. p. 681 sg.). The present 
article deals with Syria only in its geographical sig- 
nificance. or a map, see vol. xvi. pl. VIII. 

Syria is the designation of the country which ex- 

tends for about 380 miles (between 36° 5’ and 
Boundaries 3]° N, lat.) along the eastern shore of the 
and extent, . ita & 

Mediterranean; its eastern limit, properly 
speaking, is formed by the middle portion of the course 
of the Euphrates, but in point of fact it insensibly 
merges into the steppe country which naturally belongs 
more or less to Arabia. It is only the oases lying 
nearest the western border of the steppe (e.g., Aleppo, 
Palmyra) that can be reckoned as belonieix to Syria.? 
From time immemorial the land between Egypt and 
the Euphrates has been the battlefield for the empires 
of western Asia on the one hand and those of Egypt 
and Africa on the other. It has also been the terri- 
tory which the trading caravans of these empires have 
had to traverse; and by its position on the Mediter- 
ranean it has been the medium for transmitting the 
civilizing influences of the East to the West and again 
of the West to the East. Hence it is easy to under- 
stand how the peoples of Syria should only in excep- 
tional cases have played an independent part either in 
polities or in art and science; none the less on that 
account is their place in history one of the highest 
interest and importance. 

The surface configuration of the country is a uniform 

one; the mountains for the most part 
Orography. stretch from north to south in parallel 

ridges, connecting the Cilician Taurus with 
the Red Sea range. The continuity is broken for short 
intervals at one or two points. Immediately connected 
with the Cilician Taurus in the north, and forming 
part of it, is the Alma Dagh (ancient Amanus). At 
its highest it does not rise much above 6000 feet, but 
it has an abrupt descent towards the sea, and termi- 


1 In the cuneiform inscriptions Syria is called Mat Khatti, “ the 
land of the Cheta,” a designation transferred from the North Syr- 
ian people of that name (see below) to the region as a whole ; Mat 
Aknharri, the “ hinder,” or‘ western” land, denotes more properly 
the southern portion, but is also used for the whole. By the 
Arabs it is called Esh-Sham (more Proper: Esh-Sha'm), “ the land 
on the left hand,” as distinguished from Yemen, “ the land on the 
right,” but the designation originally implied a wider region 
— the Syria defined above, inclu ing as it did a portion of 

rabia. ~ 


Manufactures are re- | 


SYRIA. 


nates at its southern extremity in a bold headland, 
the Ras el-Khanzir. Here the Orontes reaches the 
sea through a depression in the chain, and the same 
outlet forms an important pass into the interior of the 
country. Frequently in ancient times it was only the 
‘territory to the south of the lower Orontes valley that 
was reckoned as constituting Syria. Farther South 
is the isolated Jebel Akra‘, about 6000 feet high (the 
Mons Casius of the ancients), which was held sacred 
by the Phoenicians ; still farther to the south are the 
low Ansairi Hills, which derive their name from the 
| people inhabiting them. Beyond those the ’Nahr el- 
Kebir (Eleutherus) falls into the sea, and here north 
Syria may be held to terminate. To the south of this 
begins the Lebanon district (see LEBANON, vol. xiv. 
p. 392); an imaginary line drawn eastwards from a 
point a little to the south of Tyre will represent the 
southern boundary of what may be designated as mid- 
dle Syria. Occasionally Syria is spoken of in a narrow 
i sense, as distinguished from Palestine; but there is 
no scientific ground for such a practice, for the moun- 
tains of PALESTINE (q.v.), the southern third of Syria, 
can be described as a southward continuation of the 
mountain masses already referred to, and cis-J ordanic 
as well as trans-Jordanic_ Palestine is simply a portion 
of Syria. Indeed, the district as far as Sinai can be 


spoken of asa fourth division of the same country. 


A glance at a geological map reveals this very clearly. 


| Oretaceous limestone constitutes the bulk of the hills 


and plateaus of Syria, and extends towards Sinai, 
where the zone of primitive rocks is reached. In the 
south of Palestine, nummulitic limestone and Nubian 
sandstone make their appearance from Sinai and 
northern Arabia. In addition to these, alluvial soils 
are principally met with. In middle Syria especially, 
eastwards from the upper course of the Jordan, great 
basaltic masses occur; In the Hauran (comp. BASHAN, 
vol. iii. p. 354) there are basalt peaks nearly 6000 feet 
in height. The basalt mountains are often much 
broken up so as to be quite inaccessible (Harra) ; but 
the basalt when decomposed forms the best of arable 
soils. It is only in isolated cases that the igneous 
formation extends into western Syria. The tableland 
to the east of the principal mountain chains consists 
partly of good clay soil; the steppe (bdédiyet esh-sham, 
also called: hamdd), which has an average elevation of 
about 1800 feet, extends towards the Euphrates with 
a gradual slope. 

The direction of the principal valleys is determined by 
that of the mountains. The chief river of 
Syria in the narrower sense is the Orontes 
(Arabic El-‘ Asi), which rises in the Beka‘, the 
mountain valley between Libanus and Antilibanus, and fol- 
lows a northerly course. At Antioch, where it is augmented 
by the stream which flows from the great lake of Ak Deniz, 
it turns westwards, falling into the sea near the ancient 
Seleucia. Not far from the source of the Orontes is that 
of the Liténi (formerly Lita), which runs southwards 
through the Bek4‘, and afterwards westwards through a 
deep gorge of its: own excavation, having its mouth a little 


Rivers, 


| to the north of Tyre; in its lower course it bears the name 


of El-K4simiye. The prinéipal river of south Syria is the 


| JoRDAN (q.v.). Like it, most of the other streams of Syria 


rising on the eastern side of the water-shed terminate in 
inland lakes. Of these may be named the El-A‘waj and 
the Barada (Pharpar and Abana) of Damascus, which lose 
themselves in the lakes and marshes to the east of the city. 
Tn like manner the river of Aleppo falls into the lake El- 
Math. The ‘Afrina (Ufrenus of the ancients) falls into the 
Ak Deniz lake, and so into the Orontes; the Sadjar is a 
tributary of the Euphrates. Other lakes are the great salt 
lake to the southeast of Aleppo, and the remarkable lake 
near Homs, in the neighborhood of which the ruins of the 


old Hittite city of Kadesh have recently been discovered. 
The coastal streams have been enumerated under LeBa- 
NON and PALESTINE (q.?.). : eg ® 
Two distinct floral regions meet in Syria (Comp. Lr 
Non). That of the coast is Mediterranean, and _ 
is characterized by a number of eyergreen V 
shrubs, with small leathery leaves, and of 
quickly-flowering spring plants. On the coast of 1 


Pheenicia 
(comp. vol. xviii. p. 815) and southwards towards Egypt 


. 
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more southern forms of the same vegetation occur, as, for 
example, Ficus Sycomorus, and especially date-palms. This 
region is separated from the easterly one, that of the steppe 
flora, by the ridge of Lebanon and the mountains of Pales- 
tine. It is distinguished by the variety of its species, by 
the dry and thorny character of its shrubs, and by its 
marked poverty in trees. The Jordan valley has, on ac- 
count of its low level, a sub-tropical character. As regards 
cultivated species, Syria is the home of the olive tree, which, 


like the vine, is found in all parts; but the white mulberry | 


for silk is limited to a small district. Syria is, throughout, 


far from unfertile; the district of the Hauran is one mag- | 


nificent cornfield, while the orchard land about Damascus 
is renowned far and wide. 


pecially on the side bordering on the steppe—were much 
more considerable, and more carefully seen to. The nu- 


merous ruins on the lands at present under cultivation and | 


still more on those to the east of them, indicate that the 
limits of agriculture were once more extensive and the 
population much denser than at present. During the Ro- 
man period, frontier fortresses on the edge of the steppe 
served to check the rapacity and barbarizing influence of 
the Bedouin hordes. 

Syria presents great diversities of climate. The moun- 
fini, tains, though sometimes not absolutely very 
Mediterranean, so that the atmospheric precipitation is 
much greater on the western than on the eastern slopes. 
Hence the springs on the eastern versant are fewer, and 
cultivation is therefore confined to isolated areas resem- 
bling oases. The rainfall drains off with great rapidity, 
the beds of the streams soon drying up again. Within his- 
toric times the climate, and with it the productivity of the 
country, cannot have greatly changed ; at most the precipi- 
tation may have been greater, the area under wood having 
been more extensive. Except for Jerusalem, we have 
hardly any accurate meteorological observations ; there the 
mean annual temperature is about 63° Fahr.; in Beyrout it 
isabout 68°. The rainfall in Jerusalem is 36.22 inches, in 
Beyrout 21.66. The heat at Damascus and Aleppo is great, 
the cooling winds being kept off by the mountains. Frost 
and snow are occasionally experienced among the mountains 
and on the inland plateaus, but never along the coast. 
Even the steppe exhibits great contrasts of temperature ; 
there the rainfall is slight.and the air exceedingly exhila- 


rating and healthy. Thesky is continuously cloudiess from | 


the beginning of May till about the end of October ; dur- 
ing the summer months the nights as a rule are dewy, ex- 
cept in the desert. Rain is brought by the west wind; the 
northwest wind, which blows often, moderates the heat. 
On the other hand, an ozoneless east wind (sirocco) is 
oceasionally experienced—especially during the second half 
of May and before the beginning of the rainy season— 
which parches up everything and has a prejudicial influence 
on both animal and vegetable life. On the whole the climate 
of Syria—if the Jordan valley and the moister districts 
are excepted—is not unhealthy, though intermittent fevers 
are not uncommon in some places. 

Of the political relations of Syria in ancient times we 


know but little. Each town with its surround- 
Ancient ing districtseems to have constituted a small 
Syrians. separate state; the conduct of affairs naturally 


devolved upon the noble families. At a very 
early period—as early probably as the 15th century B.c.— 
Syria became the meeting place of Egyptian and Babylonian 
elements, resulting in a type of western Asiatic culture pe- 
culiar to itself, which through the commerce of the Pheeni- 
cians was carried to the westerif lands of the Mediterranean 
basin. Industry especially attained a high state of develop- 
ment; rich garments were embroidered and glass and the 
like were manufactured. The extant inventories of spoil 
carried off by the ancient conquerors include a variety of 
utensils and stuffs. The influence exercised at all times on 
Syrian art by the powerful neighboring states is abundantly 
confirmed by all the recent finds, The Syrians were more 
original in what related to religion: every place, every 
tribe, had its “lord” (Ba‘al) and its “lady” (Ba‘alat); the 
latter is generally called ‘Ashtar or ‘Ashtaret. Besides the 
local Baal there were “the god of heaven” (El) and other 
deities; human sacrifices as a means of propitiating the 
divine wrath were not uncommon. But in the Syrian my- 
thology foreign influences frequently betray themselves. 
Over its want of originality must be set the fact, not 
merely that Syrian culture spread extensively towards the 
wen, bet that the Syrians (as is shown by recently dis- 
covered inscriptions) long before the Christian era exercised 


over the northern Arabs a perceptible influence, which 


In former times, however, cul- | 
tivation was carried on with much greater zeal, and the 
arrangements for irrigation—a necessity everywhere, es- | 


high, arrest the west winds blowing from the | 
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| much stronger through the kingdom of the Nabateeans. The 

art of writing was derived by the Arabs from the Syrians. 

Something about the ancient political and geographical 
relations of Syria can be gleaned from Egyptian 


sources, especially in connection with the Relations 
campaigns of Thothmes III. in western Asia, With fa 


The Egytians designated their Eastern neigh- 
bors collectively as‘Amu. Syria up to and beyond the 
Euphrates is called more precisely Sahi (or Zahi), and is 
regarded as consisting of the following parts: (1) Rutenu, 
practically the same as Palestine (occasionally Palestine 
with Celesyria is called Upper Rutenu, as distinguished 
from Lower Rutenu extending to the Euphrates) ; (2) the 
land of the Cheta (sometimes reckoned as belonging to Ru- 
tenu), with Kadesh on the Orontes as its capital; (3) 
Naharina, the land on both sides of the Euphrates (extend - 
ing, strictly speaking, beyond the Syrian limits); (4) 
Kaftu, the coast land of the Phoenicians (Fenchu), along 
with Cyprus. The Canaanites in general are called Charu. 
From these lands the Egyptian kings often derived rich 
booty, so that in those days Syria must have been civilized 
and prosperous. Moreover, we possess enumerations of towns 
in the geographical lists of the temple of Karnak and in a 
hieratic papyrus dating about 200 years after Thothmes ITI. 
Some of these names can be readily identified, such as 
Aleppo, Kadesh, Sidon, and the like, as well as many in 
Palestine. These materials, however, do not enable us to 
form even a moderately clear conception of the condi- 
‘tion of the country at that time. It is certain that 
most of the cities are of very great an- Chet 
tiquity. It appears that the Cheta very prob- bie: 
ably were a non-Semitiec people and that their power 
for a time extended far beyond the Syrian limits. 
Their inscriptions have not yet been deciphered with 
certainty. Within Syria their kingdom extended westwards 
from the middle course of the Euphrates to the neighbor- 
hood of Hamath; their capital appears to have been Car- 
chemish. The most prevalent opinion identifies Carchemish 
with Jerdébis on the Euphrates, an identification which is 
favored by the recent discovery of important “ Hittite ” 
monuments at the place. Before then the so-called 
“ Hamath stones” were the most important inscriptions of 
the Cheta we possessed, but numerous others, as well as 
various other remains, are now at our command, and show 
that the influence of the powerful Cheta kingdom extended 
far into Asia Minor (compare Hittites). The kingdom 
| disappeared at an early date, butsome of the minor Cheta 
states continued to subsist down to the 12th century B.c. 

Next to the Cheta the Aramzeans were the people who 
held the most important towns of Syria, gradu- 
ally advancing untilat last they occupied the 
whole country. Of the Aramzan stocks named in Gen. x. 
23, xxii. 21 sq., very little is known, but it is certatn that 
Arameans at an early period had their abode close on the 
northern border of Palestine (in Maachah). A great part 
was played in the history of Israel by the state of Aram 
Dammesek, i.e., the territory of the ancient city of Damascus 
(see vol. vi. p. 697); it was brought into subjection for a 
short time under David. The main object of the century- 
long dispute between the two kingdoms was the possession 
lof the land to the east of the Jordan (Hauran and es- 
pecially Gilead). Another Aramzan state often mentioned in 
the Bible is that of Aram Zobah. That Zobah was situated 
within Syria is certain, though how far to the west or north 
of Damascus is not known; in any case it was not far from 
Hamath. Hamath in the valley of the Orontes, at the mouth 
of the Beka‘ valley, was from an early period one of the 
most important places in Syria; according to the Bible, its 
original inhabitants were Canaanites. The district belong- 
ing to it, including amongst other places Riblah (of im- 
portance on account of its situation), was not very extensive. 
In 733 B.c. Tiglath-Pileser II. ecompassed the overthrow of 
the kingdom of Damascus; he also took Arpid (Tell Arfad), 
an important place three hours to the north of Aleppo. 
Hamath was taken by Sargon in 720. Henceforward the 
petty states of Syria were at all times subject to one or other 
of the great world-empires, even if in some cases a certain 
degree of independence was preserved. 

The foundation of numerous Greek cities shortly after 
Alexander’s time was of great importance for : 
Syria; AnrvrocH (q.v.) founded about 300 B.c. ret iy 
by Seleucus, became the capital of the Syrian Premed 
kingdom of the Seleucide. Among other influential Greek 
towns were Apamea on the Orontes and Laodicea. The Se- 
leucidee had severe struggles with the Ptolemies for the 
possession of the southern part of Syria (comp. ISRAEL, | 
| vol. xiii. p. 430). 

After having been reckoned for a short time (from 83 to 69 
B.C.) among the dominions of Tigranes, king of Armenia, the 


Arameans, 


afterwards, about the beginning of the Ist century, became | country was conquered for the Romans by Pompey (64-63 


\ 
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B.c.). It is impossible here to follow in detail the nume- 

Under R rous changes in the distribution of the terri- 
0O- 


tory and the gradual disappearance of particu- 
lar dynasties which maintained a footing for 
some time longer in Chalcis, Abila, Emesa, and Palestine ; 
but it is of special interest to note that the kingdom of the 
Arab Nabatzans (comp. vol. xvii. p. 166) was able to subsist 
for a considerable period towards the north as far as Da- 
mascus. 
but brief invasion by the Parthians. 
came one of the most important provinces of the Roman 
empire; its proconsulship was from the first regarded as the 
most desirable, and this eminence became still more marked 
afterwards. Antioch, adorned with many sumptuous 
buildings, as the chief town of the provinces of Asia, became 
in point of size the third city of the empire: its port was 
Seleucia, surnamed Pieria. The high degree of civilization 
then prevailing in the country is proved by its archi- 
tectural remains dating from the early Christian centuries ; 
the investigations of De Vogué have shown that from the Ist 
to the 7th century there prevailed in north Syria and the 
Hauran a special style of architecture,—partly no doubt 
following Graeco-Roman models, but also showing a great 
deal of originality in details. 

The administrative divisions of Syria during the Roman 
period varied greatly at different times; sub- 
joined is an enumeration of them as they ex- 
isted at the beginning of the 5th century. (1) 
Syria Euphratensis, which had for its capital Hierapolis 
(Syr. Mabég ; Arab, Mambidj ; Gr. BayBixn). The kingdom 
of Commagene, beyond the limits of Syria, belonged to 
Syria Euphratensis ; its capital was Samosata, at the point 
where the Euphrates leaves the mountains, and it had 
other important towns on that river, such as Europus (the 
modern Barbalissus). (2) Syria I.,or Ccelesyria, having 
Antioch as its capital. The name Ccelesyria (4 xocA} Zvpia) 
originally, no doubt, was applied to the valley between 
Libanus and Antilibanus, but was afterwards extended to 
the district stretching eastwards from the latter range, (3) 
Syria IL, or Syria Salutaris, with Apamea (Arab. Famiya, 


man sway. 


Roman 
divisions. 


the modern Kal‘at el-Mudik) on the Orontes as capital. (4) | 


Pheenice Maritima ; capital, Tyre. (5) Phoenice ad Libanum ; 
capital, Emesa (Hims), To this division Damascus and 
Palmyra belonged; occasionally they were reckoned to 
Colesyria, the middle strip of coast being designated Syro- 
phenicia. (6,7, 8) Palestina I, II.,and III. For these, 
which from the time of Vespasian had governors of their 
own, see vol. xviii. p.181. (9) Arabia (capital, Bostra), 
which embraced all the region from the Hauran to the 
Arnon, and skirted the Jordan valley, stretching south- 
wards to Petra. Through the kingdom of the Nabateans 
Roman influence penetrated from Syria far into northern 
Arabias ; 

In 616 Syria was subjugated for a brief period by the 
Persian Chosroes II.; from 622 till 628 it was 


pany a sal again Byzantine ; 636 and the immediately fol- 
rule; lowing years saw its conquest by the Moham- 


medans (see MOHAMMEDANISM, vol. xvi. p. 
585). Mo‘dwiya, the first Ommayad caliph, chose Damascus 
for his residence ; but in 750 the capital of the empire was 
removed by the ‘Abbasids to Baghdéd. Under the early 
caliphs the Arabs divided Syria into the following mili- 
tary districts (gonds): (1) Filistin (Palestine), consisting 
of Juda, Samaria, and a portion of the territory east of 
Jordan ; its capital was Ramleh, Jerusalem ranking next. 
(2) Urdun (Jordan), of which the capital was Tabariye 
(Tiberias); roughly speaking it consisted of the rest of 
Palestine as far as Tyre. (3) Damascus, a district which 
included Baalbee, Tripoli, and Beyrout, and also the 
Hauran. (4) Hims, including Hamath. (5) Kinnasrin, 
corresponding to northern Syria; the capital at first was 
Kinnasrin to the south of Haleb (Aleppo), by which it was 
afterwards superseded. (6) The sixth district was the 
military frontier (‘awésim) bordering upon the Byzantine 
dominions in Asia Minor. The struggles of the Moham- 
medan dynasties for the possession of Syria cannot be 
gone into here; suffice it tosay that throughout their 
course the country still enjoyed a considerable degree of 
prosperity. 

In the crusading period the kingdom of Jerusalem, whose 
rulers were never able to establish a foothold to the east of 
the Jordan, extended northwards to Beyrout; next it was 
the countship of Tripoli on the coast; and beyond that 
in north Syria was the principality of Antioch. Syria 


suffered severely from the Mongol invasions (1260), and it. 


never recovered its former prosperity. In 1516 the Otto- 
Turkish su- 22S took it from the Egyptian Mamelukes. 
premacy Under the Turks its administrative divisions 

"again varied at different times; out of the five 
pashalies of Aleppo, Tripoli, Damascus, Sidon (later ‘Akka), 


In the year 40 B.c. Syria had to endure a sudden | 
The country soon be- | 


epti 
| Herzog’ s ‘Real- Encyklopadie, 2d ed., vol. xv. p. 173.— E 
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and Jerusalem two vilayets were subsequently formed, 
having their capitals at Aleppo and Damascus. Quite re- 
cently south Palestine has been made a separate vilayet 
from that of Damascus. 

Rude stone monuments (circles and dolmens) and other 
prehistoric remains show that Syria must have 
been inhabited from a very early period. Languages, 
Within historic times a great number of dif- 
ferent nationalities have fought and settled within its bor- 
ders, the majority belonging to the Semitie stock. This 
last circumstance has rendered possible a considerable de- 
gree of fidelity in the tradition of the oldest local names. 
After the Arameaus had absorbed what remained of the 
earlier population, they themselves were very powerfully 
influenced by Graeco-Roman civilization, but as a people 
they still retained their Arameean speech. At present an 
Aramaic dialect largely mixed with Arabie is spoken in 
three villages on the eastern slope of Antilibanus (in 
Ma‘lila, Bakh‘a, and Jub‘adin), but this small survival is 
on the point of disappearing. Throughout the whole 
country elsewhere the language spoken is Arabic, but with 
Aramaic elements, especially in the language of the peas- 


,ants. Ethnographically the Aramaic element of the popu- 


lation admits of being distinguished from the Arabic type ; 
it is specially strong in the mountain districts. The ma- 
jority of the Christians dwelling in Syria may be regarded 
as representatives of the Aramean race. No traces of the 
earlier races, such as the Canaanites or Phoenicians, can any 
longer be distinguished; and every trace of the presence 
of Greeks, Romans, and Franks has completely disappeared. 

In the Arab immigration, two principal types are to be 
distinguished,—the pure Arab type of the no- at cl 
mad tribes (Bedouins) and the type of the vache aa 
sedentary town Arabs and peasants, which population. 
shows an intermixture of foreign and older 
elements. The two confront each other in sharp contrasts. 
Bedouin tribes are scattered throughout the whole country ; 
despising agriculture and the settled life, they are found 
with their camels, sheep, and goats on the borders of the 
territories appropriated by the peasants. Being more or 
less independent of the Government, especially in the dis- 
trict bordering on the steppe, they are able to exact black- 
mail from their sedentary brethren. Taxed thus on both 
hands, the life of the peasant is economically far from an 
easy one; hence it should be the duty of Government to 
restrain the influence of the nomads and to force them as 
far as possible to form fixed settlements. In this respect 
the policy of the Turks during the 19th century to insure 
the safety of the peasants and of travellers has been on the 
whole successful. In the districts bordering on the coast 
there are no large nomadic tribes, and on the higher pla- 
teaus of the cultivated land the power of the Bedouins is 
much reduced; but south of Palestine and everywhere on 
the edge of the steppe they continue much as before. The 
most powerful tribe of the Syrian desert is that of the 
‘Aneze, falling into numerous subdivisions, of which the 
Ruwala, Wuld ‘Ali, Hesene, and Bischer may be men- 
tioned. The tribe, estimated to number 300,000 in all, ex- 
tends far into Arabia and reaches the Euphrates. The 
other Bedouin tribes of Syria have for the most part toler- 
ably definite and circumscribed territories. East of the 
Jordan the best known are the ‘Adwin on the Balka and 
the Bani Sakhr in Moab. The Bedouins to the south of 
the Dead Sea are called Ahl el-Kibli (“the people of the 
south”) in contradistinction to those of the north (Abl 
esh-Shem4l). Finally, there occur sporadically in central 
and northern Syria nomadic Turkish tribes. Gypsy hordes 
are also met within considerable numbers, 

The religious as well as the ethnographical types are 
strongly divergent. The bulk of the popula- 
tion are Mohammedan ; the Bedouins have not Religions. 
much religion of any kind, but they profess 
Islam. Besides orthodox Moslems there are also Shi‘ite 
sects, such as thatof the Metdwile (especially in northern 
Palestine), as well as a number of religious communities 
whose doctrines, combining philosophical and Christian 
with Mohammedan elements, is the outcome of the pro- 
cess of fermentation that characterized the first centuries 
of Islam. To this last class belong the Ishmaelites, Nosai- 
rians, and especially the Druses (q.v). In many eases it is 
obvious that the political antipathy of natives against the 
Arabs has found expression in the formation of such sects. 
The Nosairians, for instance, and no doubt the Druses also, 
were originally survivals of the Syrian population. The 
Jews are found exclusively in the larger centres 
lation; in every case they have immigrated ba 
Europe The Christians are an important eleme 


‘ 


1 (Except in Damascus; see Victor Ryssel, Fear i Sed in 
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stituting probably as much as a fifth of the whole popula- | 
tion; the majority of them belong to the Orthodox Greek | 
Church, which has two patriarchs in Syria, at Antioch and 
Jerusalem. Catholics —United Greeks, United Syrians and 

Maronites—are numerous. The mission of the Americar’ 
Presbyterian Church, which has had its centre in Beyrout | 
for the last sixty years has done much for Syria, especially | 
in the spread of popular education ; numerous publications | 
issue from its press, and its medical school has been ex- | 
tremely beneficial. The Catholic mission has done very 

good work in what relates to schools, institutes, and the | 
diffusion of literature. The Christians constitute the edu- | 
cated portion of the Syrian people ; but the spirit of rivalry 

is producing stimulative effects on the Mohammedans who | 
have greatly fallen away from that zeal for knowledge 

which characterized the earlier centuries of their faith. 

Accurate statistics of any kind for Syria cannot be had ; 
even the area of the land under cultivation 
is unknown. The returns of population, 
are, according to the Turkish official docu- 
ments, only approximations. The total population may 
safely be put at less than 2,000,000; an official estimate in 
1872-73 gave 1,365,680, of whom 976,322 were Mohammedans. 
Probably, however, this was an under-estimate. Reclus 
(Nouv. Géogr. Univ., Paris, 1884) gives the area of Syria as 
183,000 square kilométres (70,638 square miles) and the 
population as 1,450,000. 

From the Egyptian and Assyrio-Babylonian monuments 
we learn that in ancient times one of the principal exports 
of Syria was timber; this has now entirely ceased. But it 
continues to export wheat, and with good roads the amount 
could be very largely increased. Other articles of export 


Area and 
population. 
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HE literature of Syria, as known to us at the pres- 
ent day, is, with the exception of translations 
from the Greek and some other languages, a Chris- 
tian literature. The writings of the Syrian heathens, 
such as the so-called Sabians (see SABIANS) of Harran, 
which were extant, at least in part, even in the 13th 
century,’ seem to have now wholly disappeared. The 
beginnings of this literature are lost in the darkness of 
the earliest ages of Christianity. It was at its best 
from the 4th to the 8th century, and then gradually 
died away, though it kept up a flickering existence till 
the 14th century or even later. We must own—and it 
is well to make the confession at the outset—that the 
literature of Syria is, on the whole, not an attractive 
one. As Renan said long ago,” the characteristic of 
the Syrians is a certain mediocrity. They shone 
neither in war, nor in the arts, nor in science. They 
ote me! lacked the poetic fire of the older—we pur- 
posely emphasize the word—the older Hebrews and of 
the Arabs. But they were apt enough as pupils of 
Shertivedie; théy"atuillated aid reproduced, adding 
little or nothing of their own. There was no AI- 
Farabi, no Ibn Sina, no Ibn Rushd, in the cloisters 
of Edessa, Ken-neshré, or Nisibis. Yet to the Syrians 
belongs the merit of having passed on the lore of 
ancient Greece to the Arabs, and therefore, as a mat- 
ter of history, their literature must always possess a 
certain amount of interest in the eyes of the modern 
student. The Syrian Church never produced men who 
rose to the level of a Eusebius, a Gregory Nazianzen, 
a Basil, and a Chrysostom ; but we may still be thank- 
ful to the plodding diligence which has preserved for 
us in fairly good translations many valuable works of 
Greek fathers which would otherwise have been lost. 
And even Syria’s humble chroniclers, such as John of 
Ephesus, Dionysius of Tell-Mahré, and Bar-Hebreeus, 


deserved their meed of pee seeing that, without 
their guidance, we should have known far less than 
we now know about the history of two important 
branches of the Eastern Church, besides losing much 


1 Bar-Hebreus, Chron. Sys ed. Bruns and Kirsch, p. 176; 
Chwolsohn, Ssabier und us, i. 177. 
“2 De Philosophia apud Syro8, 1852, p. 3. 
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are silk cocoons, wool, hides, sponges, and fruits (almonds, 
raisins, and the like); the amounts of cotton, 
tobacco, and wine sent out of the country are 
small. The only good harbors are those of 
Beyrout and Alexandretta (Scanderoon). The 
caravan trade with the East has almost entirely ceased, 
and the great trade routes from Damascus northwards 
to Aleppo and eastwards through the wilderness are quite 
abandoned. The traflic with Arabia has ceased to be 
important, being limited to the time of the going and 
returning of the great pilgrim caravan to Mecca, which 
continues to have its mustering-place at Damascus. The 
native industries in silk, cotton, and wool have been 
almost entirely destroyed by the import trade from Europe. 
The land is poor in minerals, including coal; water-power 
also is deficient, so that the introduction of European in- 
dustries is attended with difficulties even apart from the 
insecurity of affairs which forbids such experiments as the 
improvement of agriculture by means of European capital. 
As regards the cultivation of the soil Syria remains stable ; 
but the soil is becoming relatively poorer, the value of the 
imports constantly gaining upon that of the exports. 


Commerce 
and in- 
dustry. 


Literature.—Ritter, Erdkunde von Asien, vol. xvii., parts 1 and 2, 
Berlin, 1854-55 ; Burckhardt, Travels in Syria and the Holy Land, 
London, 1822; Lortet, La Syrie d’aujourd’ hwi, Paris, 1884; Baede- 
ker, Palestine and Syria; Murray's Syria and Palestine; Porter, 
Five Years in Damascus, 2 vols., London, 1855 ; Burton and Drake, 
Unexplored Syria, 2 vols., London, 1872; A. v. Kremer, Mittelsyrien 
u. Damascus, Vienna, 1853. For the art history of Syria De 
Vogué'’s Surie Centrale; architecture civile et religieuse du ler au Tme 
sidcle (Paris, 1865-77) may be consulted, and on its trade Zwiedi- 
neck y. Siidenhorst, Syrien u. seine Bedeutung fiir den Welthandel, 
Vienna, 1873. (A. SO.) 


TERATURE. 


interesting information as to the political events of the 
periods with which their annals are occupied. 


As Syriac literature commences with the Bible, we first 
briefly enumerate the different versions of Holy Scripture. 

The most important of these is the so-called Péshitta 
(mappakta péshitta), “the simple” or “ plain 
version,” the Syriac vulgate. This name is in 
use as early as the 9th or 10th century.’ As to 
the Old Testament, neither the exact time nor place of its 
translation is known; indeed, from certain differences of 
style and manner in its several parts, we may rather sup- 
pose it to be the work of different hands, extending over a 
considerable period of time. It would seem, however, as a 
whole, to have been a product of the 2d century, and not 
improbably a monument of the learning and zeal of the 
Christians of Edessa. Possibly Jewish converts, or even 
Jews, took a part in it, for some books (such as the Penta- 
teuch and Job) are very literally rendered, whereas the co- 
incidences with the LXX. (which are particularly numer- 
ous in the prophetical books) show the hand of Christian 
translators or revisers. That Jews should have had at any 
rate a consultative share in this work need not surprise 
us, when we remember that Syrian fathers, such as Aph- 
raates, in the middle of the 4th century, and Jacob of 
Edessa, in the latter half of the 7th, had frequent recourse, 
like Jerome, to the scholars of the synagogue. To what 
extent subsequent revision may have been carried it is not 
easy to say; but it seems tolerably certain that alterations 
were made from time to time with a view to harmonizing 
the Syriac text with that of the LXX. Such an oppor- 
tunity may, for instance, have been afforded on a consider- 
able scale by the adoption of Lucian’s text of the LXX. at 
Antioch in the beginning of the 4th century (see SEPTUA- 
GINT, vol. xxi. p. 699). On all these points, however, we know 
nothing for certain, and may well repeat the words of Theo- 
dore of Mopsuestia in his commentary on Zephaniah i. 64: 
hppivevrat d& raira eis pév rhv Lipwy rap’ drov én more* obd? yap 
Eyvworat péxpe ris rhpepov borts ror? odros éoriv. 

The canonical books of the Old Testament according to 
the Péshitta are substantially those of the 


Péshitta. 


Canonical 


Hebrew Bible. In the Massoretic MSS. (see Roots or 
below), whether Nestorian or Jacobite, the Old Tee: 
books of Chronicles, Ezra, and Nehemiah are tament. 


passed over, and in the Nestorian the book of 
Esther also. But, on the other band, it must be noticed 


3 See the passage of Moses bar Képha, who died in 903, cited by 
the Abbé Martin in his Introduction a la Critique Textuelle 
Nouveau Testament, p. 101, note. 

4 Mai, Patrum Nova Bibliotheca, vol. vii. 252, 
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that all these books are cited by Aphraates, and that they 
all appear in the Codex Ambrosianus. Of the Chronicles 
there is a MS. of the 6th century in the British Museum, 
Add. 17104, Esther appears in a volume of equal age (Add. 
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14652) as one of the constituent parts of the “ Book of | 
Women,” the others being Ruth, Susanna, Judith, and the | 


history of Thecla, the disciple of St. Paul, which last is ex- 
cluded from Biblical MSS. The oldest dated MS. of any 
portion of the Old Testament at present known to us is 
Add. 14425 in the British Museum (Gen., Exod., Num., 
Deut.), transcribed at Amid by a deacon named John in 
464. The deutero-canonical books or apocrypha, translated 

by different hands from the Greek,! are nearly 
Apocrypha. the same asin the LXX.2. The Codex Ambro- 

sitnus,> for example, contains Wisdom, the 
Epistle of Jeremiah, and two Epistles of Baruch ; the Song 
of the Three Children, Bel and the Dragon, and Susanna; 
Judith, Siracides or Ecclesiasticus; the Apocalypse of 
Baruch ; the fourth book of Esdras; and five books of the 
Maccabees, the fourth being the history of Samona and her 
sons, and the fifth Josephi de Bello Judaico lib. vit To these 
must be added from other MSS. the first or third book of 
Esdras, the book of Tobit, and the prayer of Manasses. Of 


the first book of the Maccabees two recensions are extant, as | 


far as chap. xiv. 24. The book of Tobit presents the text 
of the LXX. as far as chap. vii. 11.5 

The canonical books of the New Testament are the four 
Gospels, the Acts of the Apostles (to which are 


No eae annexed the three catholic epistles, viz., James, 
Now Tes- 1 Peter, and 1 John), and the fourteen epistles 
tament. of St. Paul. The shorter apostolic epistles, viz., 


2 and 3 John, 2 Peter, and Jude, and the Apo- 
calypse of St. John, were rejected by the early Syrian 
Chureh.é 

As to the P&shitta version of the Gospels (P), a variety 
of critical questions arise when we consider it 
in connection with two other works, the Dia- 
tessaron of Tatian (T) and the Curetonian Gospels 
(Se).7 Tatian, the friend of Justin Martyr, 
afterwards counted a heretic, composed out of 
the four Gospels a work which received the 
title of Té dia rescapwy evayyé\ov, in Syriac more briefly 
Dia-tessardn, or Evangelion da-Méhallété, “the Gospel of the 
Mixed.” It is a subject of controversy whether Tatian 
wrote this work in Greek or in Syriac, and whether he 
compiled it from the Greek Gospels or from a previous 
Syriac version. According to Zahn’ and Baethgen,® the 
author’s language was Syriac, his sources Greek, They 
hold that this was the only Gospel in use in the Syrian 
Church for nearly a century, but that about the year 
200, under the influence of Western MSS, of the Greek 
text (see Westcott and Hort, The New Testament in the Orig- 
inal Greek, Introd , 22 118, 214), a version of “the Separate 
Gospels,” Evangelion da-Mépharréshé, was introduced. The 
translator, according to Baethgen," made use of T as far as 
he could ; and of this text Sc is, in the opinion of these 
scholars, the solitary survival in our days. The evidence 
for this view does not, however, appear to be conclusive. 
It seems that a Syriac version of the four Gospels, as well 
as of the other parts of the New Testament, must have ex- 
isted in the 2d century, perhaps even before the version of 
the Old Testament. From this Tatian may have compiled 


Tatian's 
Dia-tessaron 
and the 
Curetonian 
Gospels, 


1 Some scholars, such as P. de Lagarde and Bickell, think that 
Ecclesiasticus was translated from the lost Hebrew text. 

2 See Ceriani, Monumenta Sacra et Profana, vol. i. fasce. 1, 2; vol. 
vy. fasee. 1 2; P. de Lagarde, Libri Vet. Test. Apocryphi Syriace. 

® Splendidly reproduced at Milan by the process of photo-lith- 
Lg at under the direction of the Rev. Dr. A. M. Ceriani, 5 parts, 

76 foll. 

4 See Das 6le Buch d. Bellum Judaicum tibersetzt u. kritisch bear: 
beitet, by Dr. H. Kottek, Berlin, 1886; only eapp. 1 and 2. 

5 See the Syriac note on p. xii. of De Lagarde’s edition. 

5 The principal editions of the Péshitta are contained in the 
Paris polyglott of Le Jay and the London bp ct of Walton, to 
which latter is attached the immortal icon Heptaglotton of 
Edmund Castle. The Old Testament (without the Apoerypha) 
was edited by S. Lee in 1823 for the Bible Society, and is fre- 
quently bound up with the New Testament of 1826. The first 
edition of the New Testament was that of J, A. Widmanstadt, with 
the help of Moses of Mardin (Vienna, 1555). Those of Tremellius 
(1569), Trost (1621), Gutbir (1664), and Leusden and Schaaf (1708, 
1717) are well known. To the last named belongs Schaaf's admi- 
rable Lexicon Syriacum Concordantiale. The American missionaries 
at Uriimiyah have published both the Old and New Testaments 
i and modern Syriac, the former in 1852, the latter in 


7 Remains of avery Ancient Recension of the Four Gospels in Areas, 
hitherto unknown in Europe, discovered, edited, and translated by W. 
Cureton, D.D., F.R.S., 1858. 

8 Forschungen zur Geschichte des neutestamentlichen Kanons, ete., 
1 Theil: Tatian’s Diatessaron, pp. 98, 99. 

9 ngelienfragmente. Der griechische Text des Cureton'schen 
Syrers wieder. 

1 Zahn, op. cit., Pre 104-106, 


estellt, 1885, ° 
1 Op. cit., pp. 59, 60, 72 sq. 
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his Dia-tessarén, or he may have written that work in 
Greek and others may have done it in Syriac. Be that as 
it may, T certainly gained great popularity in the early 
Syrian Church, and almost superseded the Separate Gospels. 
Aphraates quoted it; Ephraim wrote a commentary upon 
it ;!85 the Doctrine of Addai or Addzus (in its present shape 
a work of the latter half of the 4th century) transfers it to 
the apostolic times ;'4 Rabbala, bishop of Edessa (411-435), 
promulgated an order that “ the priests and deacons should 
take care that in every church there should be a copy of 
the Separate Gospels ( Hvangelion da-Mépharréshé), and that 
it should be read; and Theodoret, bishop of Cyrrhus 
(423-457), swept up more than two hundred copies of it in 
the churches of his diocese, and introduced the Four Gos- 
pels in their place: ra rév rerrdpwr ebayyeorav dyreihyayor 
ebayyéiaS The result of these and similar well-meant 
efforts is that not a single copy of T has come down to our 
times." Both Aphraates and Ephraim, however, made use 
of the Separate Gospels. The former seems to have em- 
ployed a text which Baethgen calls a slightly revised form 
of Se (op. cit., p. 95); we would rather speak of it as a re- 
vised form of the old Syriac Gospels of the 2d century. 
The latter made use of a more thorough Edessene revision, 
closely approaching in form to, if not identical with, P 
(Baethgen, p. 95; Zahn, p. 63). Our oldest MSS. of P are, 
however, more than a hundred years later than Ephraim’s 
time. We cannot, therefore, expect very important textual 
results from the collation of even such MSS. as Add. 14470 
14453, 14459, ff. 1-66, and 17117, in the British Museum, all 
of which may be safely ascribed to the latter part of the 
5th or the beginning of the 6th century. Early in the 5th 
century Rabbiala, bishop of Edessa, the friend and corre- 
spondent of Cyril of Alexandria, occupied himself with 
“translating the New Testament out of the Greek into the 


Syriac, because of its variations, exactly as it was.’28 This 
probably means, as has been suggested by Nestle, that 
Rabbuala undertook a revision of the Syriac text according 
to a Greek MS or MSS. in his possession, that is to say, still 
further assimilated P of that day to a Greek (possibly, from 
his connection with Cyril, Alexandrian) text. We do not 
as yet know, however, whether this revision was merely 
a private effort, or what influence, if any, it exercised on 
the history of P; more likely it was a first step in the 
direction of the Philoxenian version (see below). The re- 
sult of these successive revisions as regards Sc has been that 
it survives in but one mutilated codex, and that written at 
comparatively so late a date as 450-470,!%—a phenomenon 
which has its parallel in the case of the Itala codex e¢ of the 
Gospels, copied in the 11th century. The greater part of 
this volume is in the British Museum (Add, 14451) 2° but 
there are three leaves of it in the royal library at Berlin, 
forming the fly-leaves of the MS. marked Orient. Quart. 
528.71 Crowfoot’s attempt to retranslate Se into Greek is a 
failure (Fragmenta Evangelica, 1870-72); Baethgen’s work 

12 Wright's edition, p. ~ 1, 10, ‘as it is written at the head 
of the Gospel of our Lifegiver, In the beginning was the Word.” 

183 Now extant only in the old Armenian version, translated by 
the Mechitarist Aucher, and revised by G. Mosinger under the 
title of Hvangelit Concordantis Expositio facto a 8. Ephraemo, Venice, 


1876. 
14 Phillips’s edition, p.QX, 1. 17. 
16 S Ephraemi Syri Rabule epi Edesseni Balzxi aliorumque opera 


selecta, ed. J. J. Overbeck, Oxford, 1865, p. 220, 3. 

16 Alpetixis kaxouvOias émctouy, i. 20. 

17 Martin's article “‘ Le Aca rexodpwr de Tatien” (from Revue des 
Questions Historiques, aprile 1883) contains much curious literary 
information, particularly regarding similar compilations of later — 
date. See also Ciasca’s article ‘‘ De Tatiani Dia Arabica 
Versione,” in Cardinal Pitra’s Analecta Sacra Solesmensi 

arata, iv. 465. This Arabie Diatessaron ns with Mark i. 1, 

ohn i. 1-5, Luke i. 5-80, Matthew i. 1-25a, Luke ii. 1-39. nes 
copy is now (1887) in the hands of De Lagarde, who has ed 
a few pages of it in Nachrichten von der kénigl. der Wis- 
senschaften, 1886, No. 4, pp. 150-158. According to De Lagarde, 
the text is that of the ordinary Péshifta. ray 

18 Overbeck, op. cit., p. 172, 18-20. . oe , 

19 The whole of the Abbé Martin’s elaborate surumesiation 
(Introd. a la Critique Textuelle du N. T., pp. 163-236) is of no avail 
against this paleographic fact. No one who is eon with 
Syriac MSS. can for a moment doubt that our codex of Se was 
written within a few years of the time indicated above. The 
handwritings of Jacob of Edessa's time (the latter half of the 7th 
century) are altogether different. Possessors of the abbé’s work 


should cancel Pp. 234-236. The “ Postscriptum,” as author 
himself has explained, is only an pape ae in no 
MS. Add, 70125in the British Museum, no catalogue Gre 
MSS. in twenty-five volumes, and of course no such photograph 
exists as he has described. As for the “special ’ fro. 
“ Révérend Crowfoot” hay the “agence Fri-Frou 
Co.,” dated 25th December, 1882, it is enough to 
Crowfoot died on 18th March, 1875. ; i 

» See Wright's Catalogue, p. 73, No. exix. 

21 See Rodiger in the Monatsberichte of the 
July, 1872, p 557; Wright, Fragments of the 
| (privately printed). 
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(Bvangelienfragmente, etc.) will perhaps be found more satis- | tury brings us to the last attempt at a revision of the Old 


factory. 

The scholars of the Monophysite branch of the Syrian 
Church were, however, by no means satisfied 
even with the revised text of P, and demanded 
a yet more accurate reproduction of the Greek 


Mono- 
physite 
versions. 


satisfy this want, and with the assistance of 


Philo- his chorepiscopus, Polycarp, produced a literal 
Sapte translation of the whole Bible in the year 
508.1 This seems at first to have met with considerable 


approval ; Moses of Aggél, for example, who flourished from 
550 to 570,2 refers to the version of the New Testament and 
of the Psalms evidently as the standard work of the day.’ 


But it was in its turn superseded by two later revisions, | 


aud MSS. of it are now very rare. Portions of Isaiah survive 
in the British Museum, Add. 17106, ff. 74-87,4 and the text 
of the Gospels in the codex A. 2, 18 of the Biblioteca An- 
gelica at Rome, of the Lith or 12th century,® and perhaps 
also in the Beirit (Beyrout) MS. described by the Rev. Isaac 
H. Hall.6 At the beginning of the 7th century the work 
of retranslation and revision was again taken in hand by 
the Monophysites, the scene of their labors being the differ- 
ent convents in the neighborhood of Alexandria, There, 
in the years 616-617,’ Paul, bishop of Tella 
dh&é-Mauzclath or Constantina, undertook a 
version of the hexaplar text of the LXX. at the 
request of the patriarch Athanasius 18 Of 
parts of this many MSS. are extant in the British Museum 
and the Bibliothéque Nationale at Paris, and the Biblioteca 
Ambrosiana at Milan possesses the second volume of a codex 
of the entire work, which has been reproduced by photo- 
lithography under the direction of Ceriani.” This version 
not only exhibits the asterisks and obeli of Origen’s text of 
the LXX., but the marginal notes contain many readings 
of the other Greek translators, which have been largely 
utilized by Field in his noble work Origenis Hexaplorum que 
supersunt (2 vols., Oxford, 1875). At the same time and place 

the New Testament of Philoxenus was thor- 
Thomasof oughly revised by Thomas of Harkel or 
Harkel. Heraclea,! bishop of Mabbigh,!! who, being 

driven from his diocese, betook himself to 
Alexandria and worked there in the convent of St. Antony 
at the Enaton (or Nine-mile-village). This version com- 


Paul of 
Tella. 


' prises not only all the books contained in the Péshitta but 
- also the four shorter epistles.’ The lapse of another cen- 


¢ - ig 9 veceuat Orientalis, ii. 23. 

8 Ibid., ii. 83; Guidi, Rendiconti della R. Accademia dei Lincei, 
May and June bevel 44, : 

i 4 Sy wi by Geriani in Monumenta Sacra et Profana, vol. y. fase. 
Mi \ 

? Bee Bernstein, Das heilige Evangelium des Johannes, Leipsic, 
lL krit. Anmerkungen, pp. 3, 29; Martin, Introd. d la Crit. Text. 
du N, T., PD. 160-161. ’ 

® Syriac Manuscripts, G of a pre-Harklensian Version, Acts 
and Epistles of the Peshitto Version, written (probably) between 700 and 
900 A.D., January, 1854. 

7 See Ceriani, Monumenta, vol. i. fase. 1: Prolegomena in Edit. 
Vers, oe ex Textu LXX., p. iii.; Martin, Introd., p. 139, note. 

8 B.O., ii. 333-334 


® Monumenta, vol. vii.: Codex Syro-hexaplaris Ambrosianus, 1874. 
The first volume of this codex was in the possession of Andreas 
Masius, but has disappeared since his death in 1573. It contained 

art of Deuteronomy, Joshua, Judges. (four books of) Kings, 

fag ec Ezra (and Nehemiah), Judith, and Tobit (complete ?). 
See Middeldorpf, Codex Syriaco-hexaplaris, Berlin, 1835, who enu- 
merates in his preface the labors of previous editors. Since his 
time the books of Judges and Ruth have been published by 'T. 


Skat Rérdam (Libri Judicum et Ruth secundum Vers. Syriaco-hexa- 


plarem, Cope: 1859-61), and Exodus, Numbers, Joshua, 1 

and 2 Kings, by p de Lagarde ( Vet. Test. ab Origene recensili Frag- 

menta apud Syros hema seri , GOttingen, 1880, printed with 
n 


Hebrew letters). commenced a critical edition in 

a4 Monumenta, vol. i. fase. 1; vol. ii. fasec. 14; vol. v. fasee. 

"1 See B.0., ii. 90, 334; Bernstein, De Hharklensi N. 7. Transla- 
iaca Commentatio, p. 4. j 


tione »P- 

4 Or Manbij; according to others, of Germanicia or Mar‘ash. 
He must not be confounded with an older Thomas of Germanicia, 
a ye of the earlier part of the 6th century; see B.O., ii. 
ee: * , Jacobus B iis, p. 43, note 1. 

See Wright, Catal., p. 34, note. 

13 Jt has been edited’ by White at Oxford—the Gospels in 1778, 

the Acts and Apostolic epistles in 1799, the Pauline epistles in 

1803 (the eng to the Hebrews is defective, ending in the middle 

ofchap. xi, 27). The text of the shorter epistles, 2 Peter,2 and 3 

John, and Jude, has been recently oe by nae og from 
dated 1471— Williams Manuscript. The Syrian Antile- 


Reeser mee Consult also 


MS. to the Collection of Archbishop Ussher,” 
Rey. J. Gwynn, D.D. There is a fine MS. of this version, 
1170, in the university library, Cambridge, Add. MS. 1700. 

ts peculiar feature is that it has the two epistles of Clement 
4 between the catholic epistles and those of St. Paul. 


Vou. XXII.—1151 


textin useamougthem. Accordingly Aksénaya | 
or Philoxenus, bishop of Mabbogh (485-519, undertook to | 


| Testament in the Monophysite Church, Jacob, 

bishop of Edessa, undertook, when living in 

retirement in the convent of Tell-‘Adda or 
| Teleda,!* in 704-705, to revise the text of the 

P&shitta with the help of the Greek versions at his dis- 
posal,!5 thus producing a curious eclectic or patchwork text. 
Of this work there are but five volumes extant in Europe, 
four of which came from the Nitrian Desert and form parts 
of a set which was written in the years 719-720. It would 
seem, therefore, never to have attained popularity. 

One other version remains to be noticed, namely, that used 
by the Christian population of the Malkite iki 
(Greek) Church in Palestine, written in an eae 
Aramaic dialect more akin to the language of , 
the Jewish Targiims than to that of the Péshitta.” A 
lectionary containing large portions of the Gospels in this 


Jacob of 
Edessa, 


| dialeet was described by Assemani in the catalogue of the 


Vatican library,!® studied by Adler,!® and edited by Count 
Fr. Minisealehi Erizzo under the title of Hvangeliarium 
Hierosolymitanum (2 vols., Verona, 1861-64), It was written 
in a convent at a place called Abad,” not very far from 
Jerusalem, in the year 1030, and the scribe claims to have 
copied sundry other service-books for the use of his church 
(see Assemani, op. cit., p. 102). Fragments of other evan- 


geliaria have been published by Land, from MSS. at Lon- 
don and St. Petersburg, in: his Anecd. Syr., iv. pp., 114-162, 
213-222; of the Acts of the Apostles, p. 168; and of the Old 
Testament (translated from the Greek), pp. 103-110, 165- 
167, 222-223. According to the same authority (p. 231), 
the calendar in the Vatican MS. must have been drawn up 
about the middle of the 9th century. Few, if any, of the 
extant fragments appear to be of older date. Noldeke 
places the origin of the version in the 4th or 5th century, 
certainly not later than 600 (loc. cit., p. 525). 

All the above revisions of the text of the Syriac Bible 
according to the Greek are, as we have seen, the work of 
Monophysites, with the single exception of the last, which 
proceeded from the Malkites. The Nestorian community 
obstinately adhered to the old Péshitta, and the solitary 
attempt made to introduce a revised text among them 
seems to have been an utter failure. Mar-abha Mar-abha I 
I.,22 a convert from Zoroastrianism, who was : 
catholicus from 536 to 552, went to Edessa, studied Greek 
there under a teacher named Thomas,” and with his help 
translated the whole of the Old Testament into Syriac, and 
perhaps also the New. This statement rests on the author- 
ity of the author of the Kitab al-Majdal (Mari ibn Sulaiman,?*” 
about the middle of the 12th century, supplemented and 
abridged by ‘Amr ibn Matta of Tirhin, who lived towards 
the middle of the 14th century), of ‘Abhd-ishd‘, bishop of 
Nisibis (died 1318), and of Bar-Hebreeus (died 1286); and 
there appears to be no reason to doubt their word,?6 

Before quitting the subject of the versions of Holy Serip- 
ture we must devote a few words to the Mas- ‘ 
soretie MSS. of the Nestorians and Jacobites.2? Morty 
In the year 1721 Assemani made mention in hae 
the Bibliotheca Orientalis (ii. 283), on the authority of Bar- 
Hebreeus in the Ausar Raizé, of a“ versio Karkaphensis, hoc est 
Montana, qua videlicet incole montium utuntur.’*8 About 
the meaning of these words scholars disputed, and some 
searched for MSS. of the alleged version, but in vain. At 
last, N Wiseman (afterwards cardinal), guided by the light 
of another passage in the Bibliotheca Orientalis (ii. 499, 500, 
No. xxii.), recognized in Cod. Vat. cliii. a copy of what he 


14 Probably the modern Tell ‘adi or Tell‘aide ; see Socin, Paléist. 


, Vol. xxvii. No. viii., “On |’ 


u, Syrien, p. 480; Sachau, Reise in Syrien u. Mesopotamien, p. 459. 

6 Wright, Catal., p. 38, col, 1. 

16 See Ceriani, Le Edizioni e i Munoscritti delle Versioni Siriache 
del Vecchio Test., 1869, p. 27, and Monumenta, vol. ii. fase. 4. Bp. xis 
xii., vol. v. fase. 1, pp. 1-40; Martin, Jntrod., pp. 230-232, 8q. 

17 See Néldeke, in Z.D.M.G., xxii. (1868), p. 448 sq. 

18 WSS. Codd. Bibl. Apost, Vatic. Catalogue, ii. No. xix. p. 70 sq. 

19 N. Test. Verss. Syriace ay ee Philoxeniana, et Hierosolymitana, 


Copenha ren, 1789; see also Martin, Introd., p, 287 sq. 
as ae dldeke, doc. cit., pp. 521, 527; Land, Aneed. Syr., iv. pp. 


2 The remaining literature in this dialect (all of it published 
by Land) consists of a few oer (pp. 111-113), lives of saints 
(pp. 169, 170),and theological fragments (pp. 171-210). One frag- 
ment (p. 177) contains the title of a homily of John Chrysostom, 

# Properly Mar(i)-abha, 

% B. O.,iil. 1, 86; compare ii, 411. , 

24 See p. 896, note 10, 

2 ed offmann, Ausziige aus syrischen Akten persischer Martyrer, 
pp. 6, 7. 

2% See B. O., ii. 411-412, ili. 1,75; Bar-Hebreeus, Chron. Eccles., 
ed. Abbeloos and Lamy, ii. 89; Martin, Introd., pp. 292- : 

% See Martin, Tradition Karkaphienne ou la 
riens, Paris, 1870 (from Journ. an and Jntrod., ars 276-291. ‘ 
28 In the Vatican Catalogue (vol. fi, 287, No. clii.) he translates 
the words akh mashlémdnithd karképhaita by “ juxta traditionem 
Eicdee ne (‘): hoe est, Montanorum in Phoenice et Mesopotamia 

egentium.” 
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believed to be the Karkaphensian version.! Later re- 
searches, more especially those of the Abbé Martin, have 
corrected these errors. The MSS. of the Karkaphensian 
tradition, of which there are ten in our European libraries, 
are now known to contain a philological and grammatical 
tradition of the pronunciation and punctuation of Holy 
Writ and sometimes of other writings.? Syria was rich in 
schools and colleges; most of its towns possessed institutions 
where instruction was given, more especially to students 
of theology, in the reading and exposition of the Greek and 
Syriac Scriptures and their commentators. Such were the 
great “Persian school” of Edessa, which was destroyed, 
on account of its Nestorian tendencies, in 489; the 
school of Nisibis; of Mahézé near Seleucia; of the mon- 
astery of Dor-Koni or Dair-Kunna; of the monastery of 
Ken-neshré or the Eagles’ Nest, on the left bank of the 
Euphrates, opposite Jerabis; of the Daira ‘Ellaita, or mon- 
astery of St. Gabriel and St Abraham, at Mosul; and 
many others. Every such school or college had its 
teacher of reading and elocution, mahgéyané and makréydné 
(or makerydné), who taught their pupils to pronounce, 
add the vowel-points, and interpunctuate correctly.‘ 
before they were passed on to the higher classes of the 
eskolay@’ badhoké or malléphané. that is, the professors of ex- 
egesis and doctors of theology.5 The more difficult words 
and phrases of Scripture were gradually collected and 
written down so as to form “ collectanea,” lukkaté dha-shé- 
mahé, or “ fasciculi,” kurrdsé dha-sh¢mahé, and the union of 
these composed a kéthabha dha-kérdyaithd, or “ book of read- 
ings,” in which it was shown by means of vowel-points and 
other signs how each word was to be pronounced and accen- 
tuated.6 One such volume in the British Museum (Add. 
12138, dated 899) represents the work of a Nestorian student 
in the convent of Mar Gabriel at Harrin’; but the other 
MSS. extant in the different libraries of Europe® are of 
Jacobite origin and have a common source, the scholastic 
tradition of the convent of Karkaphttha, or “the Skull,” 
at the village of Maghdal or Mijdal near Résh-'aina or Ras- 
‘ain.® Such are, for example, Cod. Vat., No. clii., now cliii., 
described by Assemani (Catal. iii., 287) and Wiseman (Hore 
Syr., p. 151) ; Cod. Paris, Ancien fonds 142, described by Zo- 
tenberg (Catal., p. 30, No. 64) and Martin (Tradition Karka- 
phienne, p. 36); Cod. Brit. Mus. Add. 7183, described by 
Rosen (Catal., p. 64, No. xlii.), and 12178, described by 
Wright (Catal., p. 108), From these and similar MSS., as 
well as from the words of Bar-Hebreeus,! it appears that 
the Karktphayé were the monks of the convent of Karka- 
‘phétha; that they were Westerns or Occidentals, therefore 
Jacobites ; and that one of their chief authorities, if not the 
actual originator of the compilation, was Jacob, bishop of 
Edessa. Accordingly, the marginal notes indicate various 
readings from Syriac MSS., from the LXX., and from the 
Harklensian version, as wellas from different fathers and 
teachers! To the collection of words and phrases from 
the Péshitta version is added in several of these MSS. a 
similar, though shorter, collection from the Harklensian 
version and from the principal works of the Greek fathers 
which were read in translations in the schools,}? followed 


1 See his Hore Syriacz, Rome, 1828, p. 78: II. Symbol# Philo- 
logice ad Hist. Verstonum Syriac. vet. federis, Particula prima; de 
versionibus generatim, deinde de Peschito, p. 147; III. Partieula 
secunda; recensionem Karkaphensem nune primum describens. We 
need not here indicate Wiseman’s mistakes, but it is a pity to see 
them all reproduced eyen in the third edition of Scrivener’s 
Plain Introduction, 1883. 

2 See Hoffinann, Opuscula Nestoriana, 1880, p. v. sq. 

8 See, for example, B. O., iii. 1, 341, col. 2 at the foot, and iii. 2, 
emxxiv. sq. 

4 Hoffmann, Opusc. Nestor., p. vii.; Martin, Introd., p. 289. 

6 Hoffmann, op. cit., pp. xx., xxi. Whatthe wholecurriculum 
of such astudent should be, according to the mind of Bar-He- 
breus in the 13th century, may be seen from the B. 0O., iii. 2, 937- 
938 (Nomocanon, translated by J. A. Assemani, in Mai, Seriptt: Vett. 
Nova Coll., x. cap. vii. 29, pp. 54-56). : 

6 Hoffmann, op. eit., pp. vi., vii. 

7 See Nl Ser Catal., p. 101, 

8 Martin, omy 291, 

® Hoffmann, in Z.D.M.G., xxxii. (1878), p. 745; and in Stade’s 
Zeitschrift fiir d, Alttest. Wissenschaft, 1881, p. 159. 

10 Martin, op. cit., pp. 122, 129. x 

11 See Wiseman, op. cit., heat Martin, op. cit., pp. 76, 77, 133; 
Rosen, Catal., pp. 60, 66; Wright, Catal., p. 109, Among these 


occur ag and lon. The investigations of Hoffmann (in Stade’s 
Zeitschrift, 1881, p. 159) and Duval (Journ. Asiat., 1884, p. 560) have 
made it certain that designates not the Péshitta, nor Jacob 


of Edessa, but one Tibhiné (perhaps surnamed ‘the Beard- 
less"), an eminent teacher at Résh-ain&. His colleague Sabha 
was probably the famous scribe Sabha, who wrote Brit. Mus. 
Add. 14428, 14430 (724), and 12135, ff. 1-43 (726). 
12 Namely, (Pseudo-)Dionysius Areopagita, Gregory Nazianzen 
2 vols.), the works of Basil, the we of Gregory and Basil, 
ohn Philoponus (the Acacry77s) and Severus of Antioch (Homiliz 


SYRIAC LITERATURE. 


[BIBLE VERSIONS. 


| by tracts on different points of orthography, grammar and 
punctuation. 

We have spoken above (p. 863) of the deutero-canonical 
books of the Old Testament. Other apocrypha 
may now be noticed more briefly ; e.g., Ps. cli. Apoeryphal 
(in the hexaplar version of Paul of Tella); the works, 
Parva Genesis, or Liber Jubileorum, a fragment 
of which has been edited by Ceriani (Monumenta, vol. ii. 
fase. 1, p. ix.); the testament of Adam™; the History of 
Joseph and Asyath (Asenath), translated by Moses of 
Aggél®; the History of Sanhérib, his Vizir Ahikar or 
Hikar, and his Disciple Nadhin.® Many similar books 
exist in Arabic, some of them probably translated from lost 
Syriac originals. The names of Daniel and Ezra “the 
scribe” are prefixed to late apocalyptic works,” and eyen 
to almanacs containing prognostications of the weather, 
etc.18 The list of apocrypha of the New Testament is also 
tolerably extensive. We may mention the Protevangelinm 
Jacobi ; the Gospel of Thomas the Israelite, or of the In- 
fancy of our Lord; the Letters of Abgar and our Lord; the 
Letters of Herod and Pilate; prayers ascribed to St. John 


the Baptist; the Transitus, Assumptio, or Koiynots Beate 
Virginis, extant in four or five redactions; Acts of the 
Apostles, such as St. John, St. Philip, St. Matthew and St. 
Andrew, St. Paul and Thecla, and St. Thomas”; the Doc- 
trine of St. Petcr;?! and the Apocalypse of St. Paul.2? 
Others of these apocrypha are extant in Arabic, but the 
Syriac originals have not yet been recovered. To these 
may be added such works as the Didascalia Apostolorum, 
edited (anonymously) by P. de Lagarde in 1854; extracts 
from the Constitutiones Apostolorum, ascribed to Clement, in 
the same editor’s Reliquiw Juris Eccles. Auntiq., pp. 2-32, 44— 
60; and the Doctrina Apostolorwm. in Cureton’s Ancient Syriac 
Documents, pp. 24-35, and in Relique Juris Eecles, Antiq. 
(under the title of Doctrina Addzxi), pp. 32-44. 

Into a description of the service-books of the Syrian 
Church in its different sects—Nestorians, Jaco- 
bites, Maronites, and Malkites—we cannot here 
enter. The bare enumeration of the various 
psalters, lectionaries, missals, etc., would far exceed our 
present limits. The oldest Syriac psalter in our European 
collections is not earlier than 600 (Brit. Mus. Add. 17110), 
and the series of lectionaries commences with the 9th cen- 
tury. Of anaphore or liturgies it would be easy to specify 
some sixty.24 The oldest of all is a fragment of the ana- 
phora of Diodorus of Tarsus (in the British Museum, Add. 
14699, ff. 20, 21), of the 6th century, which has been edited 
and translated by Bickell.% 

Besides the versions of Holy Writ and other works enu- 
merated above, the literature of Syria comprises a vast 
amount of matter, interesting not merely to the Orientalist 
but also to the classical scholar, the theologian, and the his- 
torian. Some portions of this literature we must now en- 
deavor to pass under review. : 


Cathedrales and certain synodical letters relating to the council of 
Antioch). <A fuller list is given by Assemani, B. 
One Be Phi A Letter of Mar Jacob, Bishop of Edessa, on Syriac 
ee Phillips, of Mar Jacob, on 
be es ete., 1869 (Appendix iii. pp. rk issued separately 
in 1870); Martin, Jacobi epi Edesseni TM yistola ad Georgium epum 
Sarugensem de Orthographia Syriaca, ete., 1869. 
14 Wright, Catal.,p. 1242; see Renan, in the Journ. Asiat., No- 
vember and December, 1853, p. 427, and Wright, Contributions to 
the Apocryphal Literature of the New Testament, 1865, B 61. 
16 Wright, Catal., p. 1047; Land, Anecd. Syr., iii. 15-46. 
16 Wright, Catal.. p. 1207, col. 1; Hoffmann, Ausziige aus syrischen 
Akten persischer Mdrtyrer, 1880, p. 182 ; see for the Syriac text Brit. 
Mus. Orient. 2313, and a MS. in the collection of theS. P. C. K. 
(now presented aN the Society to the university of Cambridge). 
W Wright, Catal., pp. 9, 1065. 
2084, f. 1, 


Service- 
ks. 


” dd 


18 Wright, Catal., p. 852, col, 2; Brit. Mus. Orient. 
Kethabha dhé Shidha‘é dhé-zabhné dhé-Dhanv él nébhiya. 
12 Most of these are published in Wright's Contributions; see 
lso the Journal of Sacred Literature, 1865, Vol. vi. 417, vol. Vii. 129 ; 


and B. H. Cowper, The Apocryphal Go. , etc., 1867. 
2 See Wright, Apocryphal Acts of the Apostles, 2 vols., 1871. 
21 Cureton, Ancient Syriac Documents 1. 


, pp. 35-4 
2 Translated by Zingerle in Heidenheim's Vier iv. 
p. 189 sq., and by Perkins, Journal of the American Cctentat eden, 
viii, p. 182 sq; reprinted in the Journal of Sacred Literature, Jan- 


uary, 1865, p, 372 sq. = 
% The reader is referred to the following works: J. A. Assemani, 


Codex Liturg. Ecclesix Universe, 15 yols., Rome, 1749-66; 
dot, Liturgiarum Orient, Collectio, 2 vols., Paris, 1716: Eth 


aaa 


A 

1863-64 ; J. Morinus, Comment de Sacris Eccles. i 
Paris, 1655, Antwerp, 1695; Bickell, Conspectus Rei 
rariz, chaps. vii.-x. 

% See a spi= kB list in Bickell’s 
also Neale and Littledale’s Liturgies of 
ed., 1869, p. 146, and Appendix i. 

% See his Conspectus, pp. 63, 71-72. 
Z.D.M.G., xxvii. (1873), pp. 608-613. 


2n-4TH CENTURIES. | 


The long series of Syrian writers is headed by the name 
of Bar-Daigin or Bardesines, “the last of the 

eg Gnostics.”! He was born at Edessa on 11th 
, July, 154,2 and seems to have been the son of 
heathen parents of rank. Of the manner of his conversion 


to Christianity, and how he came to deviate from ortho- | 


doxy, we are uninformed. Part of his life he spent at the 
court of Edessa; then he betook himself as a missionary to 
the rude mountaineers of Armenia, and finally settled down 
in the fortress of Anium, where he probably remained till 
his death in 222.3 He wrote, we are told, a History of Ar- 
menia, which Moses of Chorene used in a Greek translation ; 
Hypomnemata Indica, compiled from the oral information 
which he obtained from an Indian embassy passing through 
Edessa on its way to the Roman court; and polemical trea- 
tises against the polytheism of the heathens and the dual- 
ism of Marcion. 
and their hymns were greatly admired and imitated. Even 
Ephraim could not help admitting their merits, whilst he 
reviled them. Of these works, however, only a few frag- 
ments have been preserved by later writers.6 The famous 
dialogue IMepi cizappévns or De Fato, which the voice of an- 
tiquity has unanimously ascribed to Bardesines, was in 
reality composed by his disciple Philip, and doubtless pre- 
sents us with an accurate account of his master’s teaching. 
The Syriac title is K¢thabha dht-Ndmésé dh’ Athrawatha (The 
Book of the Laws of the Countries).® 

Of Simeon bar Sabba‘é (“the Dyers’ Son”), bishop of Se- 
leucia and Ctesiphon, and Millés, bishop of Susa, 


peep sed we know little beyond the fact of their martyr- 
ba‘é and dom in the great persecution of the Christians 
Millés, by Shabhor or Sapor II., which began in 339- 


340.7 Simeon is said by ‘Abhd-isho* to have 
written “epistles,”? which seem to be no longer extant. 
To him are also ascribed sundry hymns,” and a work en- 
titled Kethabha dh’ Abhahatha (The Book of the Fathers), 
which, according to Sachau, treats of the heavenly and 
earthly hierarchy.” The writings of Millés are stated by 
‘Abhd-ishO‘ (loc. cit.) to have been “epistles and discourses 
(mémré) on various subjects”; but of these time has also 
robbed us. 

The name of Jacob (or St. James) of Nisibis! is far more 
widely known. As bishop of that city he was 
present at the council of Nicea. He lived to 
witness the outbreak of war between the 
Romans and the Persians, and is said to have 
delivered the city by his prayers from the latter power. He 
died in the same year (338).483 To him has been ascribed, 
on the authority of Gennadius of Marseilles and of the 
ancient Armenian version, a collection of homilies, the 
Syriac text of which has only been recovered and pub- 
lished within the last few years. George, bishop of the 
Arab tribes, writing to a friend in the year 714, is aware 
that the author wasa certain “ Persian sage,” hakkima Phar- 
saya, and discusses his date and position in the church, 


Jacob of 
Nisibis. 


1 See Merx, Bardesanes von Edessa, 1863 ; Hilgenfeld, Bardesanes, 
der letzte Gnostiker, 1864; Hahn, Bardesanes Gnosticus Syrorum pri- 
mus Bence, 1819. 

2 So the Chronicon Edessenum, in Assemani. B.0O., i. 389, and Bar- 
Hebreeus, Chron. Eccles., i. 47; but Elias of Nisibis, as cited b 
Pe rage in his notes on Bar-Hebreus, loc. cit. places his birt! 

1 134. 

8 Bar-Hebreeus, Chron. Eccles.,i. 47. 

4 E.g., Opera Syr., ii. 439 D, 553 F, last line. 

6 aoe vy the hymn in the Syriac Acts of St. Thomas (Wright, 
A Acts, p. 274); Lipsius, Die Apocryphen-Apostelgeschich- 
ten wnd-Apostellegenden, i. 292 8q. 

® It was first edited by Cureton, with an English translation, in 
his Spicilegium Syriacum ; see also T. & T, Clark's Ante-Nicene Chris- 
tian “vig 3 vol. xxii. p. 85 a and Merx, op. cit., p. 25 sq. 

T See S. k. Assemani, Acta Sanctorum Martyrum, Pp 10 8q., 66 sq. 

£ Or ‘Ebédh-yéshii', bishop of Nisibis, whose bibliographical 
Catalogue has been edited Abraham Ecchellensis, Rome, 1653, 


and by J.S. Assemani in his B.0.,iii. 1. There is an English trans- | 


ye a EF petae, The Nestorians, ii. 361-379. 

© Assemani, Acta Sanctorum Martyrum, i. 5 ; Rosen, Catalogue, p. 
14, col. 2, aa; Overbeck, S. Ephraemi, ete., Opera Selecta, s P 424, 

nl Kurzes Verzeici der Sachau'schen Sammlung syrischer Hand- 


eet et Fed Sends Ns Bide ha 
pins wébov ec da Kai aorea mavTa, NiowBuy, Ev TY as fF 
htfoot, S. Ignatius, i. 480. 


Dionysius of Tell-Mahré ( 
— (in Land, Anecd. Syr., i. 4), by Elias of Nisibis (see Abbe- 
’s note in Bar-Hebreus, Chron. Eccles., ii. 31),and inferentially 
ba ee (Bickell, S. Ephraemi Carmina Nisil p. 20). 
his De Viris Ti written before 496. 

1% Published by N. Antonelli (Rome, 1756) with a Latin transla- 
tion, and reprinted in Gallandius, Bibl. Vet. Patrwm, vol.v. The 
mistake has passed tre doubt through the Arabic) to the gg 

of the fifth homily; see Zotenberg, (atal. des MSS. 


de la Bibl. orig 248, col. 2, No. 17. 


16 De Lagarde, A .. p. 108: The Homilies of Aphraates, 
ed. Wright, p. 19; Ryssel, Do Brief Georgs, Drohaede dvober 


He and his son Harmonius were poets, | 


SYRIAC LITERATURE. 


867 


| but does not think of identifying him with Jacob of Nisibis, 


Later writers are better informed. Bar-Heb- 
reus knows the name of Pharhidh as the 
author;!7 ‘Abhd-isho‘ gives the older form of 
Aphrahat or ’Adpadrns'8; and he also cited by name by 
Elias of Nisibis (11th century) in his Chronicle® The real 
author of the twenty-two alphabetical Homilies and the 
separate homily “ On the Cluster” is now, therefore, known 
to have been Aphraates, a Persian Christian, who took the 
name of Jacob, and was subsequently famous as “the Per- 
sian sage.” He was probably bishop of the convent of Mar 
Matthew near Mosul, and composed his works, as he him- 
self tells us, in the years 337, 344, and 345, during the great 
persecution under Sapor II.” 

A junior contemporary of Aphraates was Ephraim,?4 
commonly called Ephraem Syrus, “ the prophet 
of the Syrians,” the most celebrated father of 
the Syriin Church and certainly one of its 
most voluminous and widely read writers. He 
was born of heathen parents at Nisibis, but became the 
pupil of the bishop Jacob, and finished his education at 
Edessa. The incidents of his career are too well known to 
need recapitulation here? His death took place in June 
373.3 His works have been largely translated into Greek, 
Armenian, Coptic, Arabic, and Ethiopic. They consist of 
commentaries on the Seriptures, expository sermons, and a 
vast mass of metrical homilies and hymns on every variety 
of theological subject.° Many of these last are composed 
in his favorite seven-syllable metre, in stanzas of different 
length; but he frequently used other metres and mixed 
strophie arrangements." Of Ephraim’s commentaries on 
the Old Testament but little has reached us in the original 
Syriac.28 Most of what has been published in Ephraemi 
Opera Syr., vols. i. and ii., is derived from a large Catena 
Patrum, compiled by one Severus, a monk of Edessa, in 
861.22 Of his commentary on the Dia-tessardn, preserved 
only in an early Armenian translation, we have spoken 
above (p. 864). In the same language there is extant a 
translation of his commentary on the Pauline epistles.*? 
Vol. ii. of the Roman edition contains some exegetical dis- 


Aphraates., 


Ephraim 
Syrus, 


courses (pp. 316-395), the number of which has been largely 
increased by Overbeck (S. Ephraemi Syri, etc., Opera Selecta 
pp. 74-104). Inthe same work will be found two of the dis- 
courses against early heresies addressed to Hypatius and 
Domnus (pp. 21-73; comp. Wright, Catal., p. 766, col. 2), two 
tracts on the love of the Most High (pp. 103-112), and the 
epistle to the monks who dwelt in the mountains (pp. 113- 
131), Of metrical writings the same book contains (pp. 
339-354) the hymns against Julian the Apostate (pp. 1-20), 
and the conclusion of the hymns on Paradise (wanting in 
the Roman ed., vol. iii. 598)! Other metrical homilies were 
published by Zingerle ;** but far more important, as having 


11 Chron. Eccles., ii. 34. 

18 B.0., iii. 1, 85. . 
19 See Wright, Aphraates, p. 38. : 

2 Wright, Aphraates, pp. 440 and 507 ; comp. Sasse, Prolegomena 
in Aphr. Sap. Pers. Sermones Homileticos, 1878; J. Forget, De Vita et 
Seriptis Aphr., Sap. Perse, 1882; Bickell in Thalhofer, Bibliothek 
der’ Kirchenviter, 102 and 103, where eight of the homilies are 
translated. 

21 More correctly Aphrém. 

2 See the Acta 8. Ephraemiin the Roman ed. of his works b 
Peter Mobarak (Petrus Benedictus) and the Assemanis, pp. XX11l. 
-]xiii. ; and comp. Bickell, Conspectus, p. 26, note 115% 

% See the various authorities cited by Assemani, B.O., i. 54, 
note; Bickell, Carmina Nisibena, p. 9, note ; Gabriel Cardahi, Liber 
Thesauri de Arte Poetica Syrorum, 1875, pp. 9-18. > 

2% Even Photius speaks with respect of the rhetorical talent of 
Ephraim, so far as he could ones of it from these imperfect 
translations (ed. Bekker, p. 160). 

26 see BO 40: h.1, 61 

Ibid,, i. ; ili. 1, 61. 

2 Compare, for instance, Bickell, Carm. Nisib., ioe p. 81. 
The Syrian line consists of a certain fixed number of syllables, 
four, five, six, seven, eight, twelve, ete, In the older writers _ 
there is no intentional rime, which first ro on we eat 

the Westerns. in Antonius Rhetor (9th century). R 


amo’ 
metre, like those of the Greeks and Arabs, coupled in the latter 
case With rime, were wholly unknown to the Syrians. Hebrew 


barely rises, as regards outward form. beyond the level of 
‘Arabic rimed prose ; the Syrians, whilst destitute of rime, at least 
imposed upon themselves the restraint of a limited but fixed 


mber of syllables. 
m8 Genesis er Exodus in Cod. Vat. ex., and five leaves of Gene- 


sis in Cod. Vat. exx. (see Assemani, Catal., iii, p. 125). ; 

29 Cod. Vat. ciii., Brit. Mus. Add. 12144. Severus used for Gene- 
sis a commentary different from that in Cod? Vat. ex. ; see Bickell 
Conspectus, p. 19; comp. Pohlmann, S. Ephraemi Syri Commentari= 
orum in s. scripturam textus in codd, vatt. manuscriptus et in edit. 
Rom. impressus, 2 parts, 1862-64. 
ickell, Conspectus, p. 20. 

31 The last hymn (p. 351) is genuine, as the very fact of its being 
an acrostic shows (see Bickell, Conspectus, p. 19); whereas the 
metrical homily on the baptism of Constantine (pp. 355-361) is cer- 
tainly spurious (Bickell, /oc. cit.). ; 

32 i J _—— Syri Sermones duo, Brixen, 1869 (see B.O., i. 149, 

| col. 1, No. 31); Monumenta Syriaca ex Romanis Codd. collecta, i. 4 
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areal historical interest, are theCarmina Nisibena, or “Hymns | 
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and eighth homilies on the history of Joseph, specimens 


relating to the City of Nisibis,” edited by Bickell in 1866.| of prayers, and a fragment on the death of Aaron.“ 


These poems, which deal in great part with the history of |Cyrilléna composed a poem 


Nisibis and its bishops and of adjacent cities ‘such as Anzit 
or Hanzit, Edessa, and Harran), were composed, according | 
to Bickell (Introd., p. 6 sq.), between the years 350 and 370 | 
or thereabouts.! A large quantity of hitherto unpublished 
matter is also contained in Lamy, S. Ephraemi Syri Hymni et | 
Sermones, vol. i., 1882, and vol. ii., 1886,—e.g., fifteen hymns 
on the Epiphany, adiscourse on our Lord, several metrical | 
homilies (in particular for Passion week, the Resurrection, | 
and New or Low Sunday), hymns on the Passover or un- 
leavened bread (De Azymis) and on the Crucifixion, acts of 
Ephraim from the Paris MS. Ancien fonds, 144, commen- | 
taries on portions of the Old Testamerit. other metrical | 
homilies, and hymns on the nativity, the Blessed Virgin 
Mary, Lent, ete. The so-called Testament of Ephraim? has | 
been printed in the Opera Greca, ii. pp. 395-410 (with va- 
rious readings at p. 433), and again by Overbeck (op. cit., 
pp. 137-154 3 
Notwithstanding his vast fecundity and great popularity 
as a theological writer, Ephraim seems not to 
have had any pupils worthy to take his place. 
In the Testament we find mentioned with high 
commendation the namies of Abha, Abraham, Simeon, Mara 
of Aggél, and Zenobius of Gézirta,t to whom we may add 
Isaac’ and Jacob.6 Two, on the other hand, are named with 
decided reprobation as heretics, namely, Paulonas (Ia»A\wvas) 
or Paulinus (MavAtvos) and Arwadh or Arwat.7 Of these, 
Abha is cited by later writers and compilers as the author 
of a commentary on the Gospels, a discourse on Job, and 
an exposition of Ps, xlii. 9.8 Paulonas or Paulinas is 
probably ‘the same who is mentioned by ‘Abhd-ishd® as 
having written “ madhrashé or metrical homilies, discourses 
against inquirers, disputations against Marcion, and a trea- 
tise concerning believers and the creed.” Zenobius, who 
- was deacon of the church of Edessa, according to the same 
authority,! composed treatises against Marcion and Pam- 
phylius (?), besides sundry epistles, He was also the teacher 
of Isaaé of Antioch, of whom we shall speak shortly. 
Better known than any of these disciples of Ephraim are 
two writers who belong to the close of this cen- 
tury and the beginning of the next, Balai and 
Cyrillona. The date of Balai or Balsens, chor- 
episcopus (as it seems) of the diocese of Aleppo, is fixed by 
his being mentioned by Bar-Hebreeus! after Ephraim, but 
before the time of the council of Ephesus (431). Acacius, 
bishop of Aleppo, whom he celebrates in one of his poems, 
must, therefore, as Bickell says,!2 be the same Acacius who 
had a share in converting Rabbiala to Christianity, and 
died at an extreme old age (it is said 110 years) in 432. His 
favorite metre was the pentasyllabic, which is known by 
his name, as the heptasyllabic by that of Ephraim, and 
the twelve-syllable line by that of Jacob of Strigh. Some 
of his poems have been edited by Overbeck in the often 
cited collection S. Ephraemi Syvi, etc., Opera Selecta, pp. 251- 
336, namely, a poem on the dedication of the newly built 
church in the town of Kenneshrin (Kinnesrin), five poems 
in praise of Acacius, the late bishop of Aleppo, the first 


Ephraim’s 
pupils. 


Balai and 
Cyrillona, 


(B. O., loc. cit., No.30). Zingerle has rendered many of Ephraim’s 
works into. German, ¢.¢., Die heilige Muse der Syrer : Gestinge des h. 
Kirchenvaters Ephraem, 1833; Gestinge gegen die Griibler iiber die Ge- 
heimnisse Gottes, 1834; Festkrdnze aus Libanons Géirten, 1846; Des h. 
Kirchenvaters Ephraem ausgewdhite Schriften. aus d. Griechischen und 
Syrischen uebersetzt, 6 vols., 2d ed., 1845-47 ; Die Reden des h. Ephraem. 
gegen die Ketzer, 1850; Reden des h. Ephraem des Syrers tiber Selbst- 
verldugnung und einsame Lebensweise, mit einem Briefe desselben an 
Ewsiedler, 1871, Translations into English have been attempted, 
though with less success, by Morris (Select Works of S. Ephraem the 
Syrian, 1847) and Burgess (Select Metrical Hymns and Homilies of 
Ephraem Syrus, 1853; The Repentance of Nineveh, ete., 1853). 
Comp. Bickell, Conspectus, p. 28, note 21. 

2 See B.0O.,i. 141, No. 8, i 

* That it has been interpolated by a later hand is shown by the 
long and pu less digression on Moses and Pharaoh (Op. Gr., 
ii. 405) and the story of Lamprotate at the end (idid., p. 409), as 


| 


“on the locusts, and on 
| (divine) chastisement, and on the invasion of the Huns.” 
in which he says: “The North is distressed and full of 
wars; and if Thou be neglectful, O Lord, they will again 
lay me waste. If the Huns, O Lord, conquer me, why do 
I seek refuge with the martyrs? If their swords lay me 
waste, who do I lay hold on Thy great Cross? If Thou 
givest up my cities unto them, where is the glory of Thy 
holy Church? A year is not yet at an end since they came 
forth and laid us waste and took my children captive; and 
lo, a second time they threaten our land that they will 
humble it.” Now the invasion of the Huns took place in 
395,16 and this poem must have been written in the follow- 
ing year (396). The few remaining writings of Cyrill6na, 
composed in various metres, have been edited by Biekell in 
the Z.D.M.G., xxvii. p. 566 sq., and translated by him in 
Thalhofer’s Bibliothek, 41, pp. 9-637 Bickel!8 is inelined to 
identify this Cyrillona with another writer of the same pe- 
riod, ‘ Abhsamya, a priest of Edessa, Ephraim’s 
sister’s son and a pupil of Zenobius; but his 
reasons do not seem to ussuflicient. The Chron. 
Edess. (B.O., i. 401) states that ‘Abhsamya com- 
posed his hymns and discourses on the invasion of the Huns 
in 404; and Dionysius of Tell-Mahré (B.0., i. 160) speaks of 
him in the year 397. Bar-Hebreeus is less precise as to the 
date; after mentioning the death of Chrysostom (in 407), 
he adds that about this time Theodore of Mopsuestia died 
(429) and ‘Abhsamya flourished, who “composed many dis- 
courses in the (heptasyllabic) metre of Mar Ephraim” on 
the invasion of the Huns.% That ‘Abhsamya may have 
taken the name of Cyrillina at his ordination is of course 
possible, but it seems strange that none of these three 
writers should have mentioned it, if such were the case. 
On Bar-Hebreeus’s statement regarding the metre which he 
used in his discourses we do not insist; he might easily 
make a mistake in such a matter. 

During the latter part of the 4th century, too, there lived 
in the island of Cyprus the abbot Gregory, who 
appears to have been sent thither from some 
monastery in Palestine as the spiritual head of 
the Syriac-speaking monks in the island.” He 
cherished friendly relations with Epiphanius, afterwards 
bishop of Salamis or Constantia (367-403), and a monk 
named Theodore. To these are addressed several of his 
discourses and letters; others are general exhortations to 
the monks under his charge.2!_ The discourses seem to be 
only portions of a work on the monastic life, which has not 
come down to us in a complete form, the “book” men- 
tioned by ‘ Abhd-ishd‘ in B.O., iii. 1,191. In the letters he 


‘Abh- 
samya. 


Abbot 
Gregory. 


r 


| addresses Epiphanius as an older man speaking with au- 


thority to a younger; it is to be presumed, therefore, that 
thev were written before Epiphanius became bishop. 

With the 5th century commences the native historical 
literature of Syria. Previous to this time there 
existed martyrologies and lives of saints, mar- 
tyrs, and other holy men, drawn up, in part at and 
least, to meet the requirements of the services martyrs. 
of the church. Such are, for example, the an- 
cient martyrology in a manuscript of 41122; the Doctrine of 
Addai, in its present shape a product of the latter half of 
the 4th century”? ; the Hypomnemata of Sharbél; and the 
Martyrdoms of Bar-samya, Bishop of Edessa, and the Deacon 
Habbibh, which all belong toabout the same period. This 


Lives of 
saints 


160-162; 


14 See also Wenig, Schola Syriaca, Chrestomathia, 
i 41, p. 67, 


pp. 
erg Conspectus, p. 46, note 5; Thalhofer, Bibliothek, 
and 44. 

1 See Wright, Catal., p. 671, col. 1, No.5, a. 

16 See Chron. Edess. in B.O., i. 400, No. xl.; Dionysius of Tell- 
Mahré, ibid., note 1; and an anonymous continuer of Eusebius 
in Land’s Anecd. Syr., i. 8,1. 2. Joshua Stylites (ed. Wright, p. 10, 
1. 1) specifies A. Gr. 707, which wi with October, 395, ‘ 

te., Opera Belecte, pp. 870-381 F Biokell, Conapectun, p04; Garda, 
ete., ra . pp. 879-881 ; Bickell, +p. 34; 

1 P ath foray? ae 


also by the stanzas regarding the vine which Ephraim saw grow- 
ing out of his mouth when he was an infant (ibid. p. 408). 
B.O., i. 88, 144. 
5 Foid,, i, 165. 
§ See Wright, Catal., p. 992, col. 2, No. 36. 


7 Also writtenefay §]=Armit ana L. 50] = Unit. See Over- 


beck’s text, p. 147, and the variants, p. xxx. The name seems to 
have been ho male corrupted by the scribes. 
8 See Wright, Catal., pp. 831, col. 1, and 1002, col. 1. 
9 B.O., iii. 1, 170. 2 
1 Tbid., i. 168; iii. 1, 43. 
1. Tn a passa; 
Thes., pp. 25- } places Balai’s death in 460, but gives, as usual, no 
authority. This seems too late. 
12 , Pp. 21; Thalhofer, Bibliothek der Kirchenvater, 41, 


p. 68. 
18 Overbeck, S. Ephraemi Syri, ete., Opera Selecta, p, 162, 1. 20, 


cited by Assemani, B.0., 1.166. Cardahi (Liher | de: 


Liber Thes., pp. 27-29, who places his de 
= See his Conspectus, p. 21; Thalhofer, Bibl., 41, pp. 13, 16 (in the 
note). 
19 Bar-Hebreus, Chron. Eccles., i. 133. 
2% See B.O., i. 170-171. 21 Thid., 1. 172. 
% Brit. Mus. Add. 12150, f. 252, edited by Wright in the Journal 
of Sacred Literature, 1865-66, viii. 45, 423; see the Acta Sanctorum, 
October, vol. xii. 183-185. It ean hardly be later than the middle 
of the 4th century. ° ; 
°8 Edited in part by Cureton, in his Ancient Syriac 
from MSS. of the 5th and 6th centuries in the British ) 
and in full by Phillips from a MS. of the 6th century at § 
burg,, 1876. See also Lettre d’ Abgar ou Histoire de la 
8 ns, translated from the Armenian versio! 
1868: Lipsius, Die Edessenische Abgar- Sage, 1880; Mi 
Edessenische Ahgar-Sage, 1882 ; Mésinger, Acta SS. J a 
senorum Sarbelii, ete., No. 1, 1874. of 
*t See Cureton, Ane. Syr. Doc., and Lipsius, Die Edess. 
, Sage, p. 41 sq. 
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sort of legendary writing was carried on to a much later | From this time onward he was a stanch opponent of Nes- 


date.! 


The History of Béth Stlékh and .its Martyrs, for in- | torianism, and even resorted to such an extreme measure 


stance, can hardly have been composed before the 6th cen- : as burning the writings of Theodore of Mopsuestia. Hence 


tury, if so early ;? and the Acts of Mari must be still later. | 


No larger collection of such documents had, however, been 
attempted before the time of Maratha, bishop 


a rrieg of Maiperkat,t a man of much weight and 
perkat. authority, who was twice sent by the emperor | 


Theodosius II. on embassies to the Persian 
monarch Yazdegerd L, and presided at the councils of | 
Seleucia or Ctesiphon, under the catholics Isaac and Yabh- 
aliha respectively. He is said, too, to have been a skilful | 
physician® To him ‘Abhd-ishd‘ assigns the following 
works,'—* A book of martyrdoms, anthems and hymns on 
the martyrs, and a translation of the canons of the council | 
of Niczea, with a history of that council.” The last named | 
of these he undertook at the request of Isaac, catholicus of 
Seleucia, who died in 416.8 The canons which pass under 
his name are those of the council of Seleucia in 410.9 But | 
his great work was the Book of Martyrs, coutaining accounts 
of those who suffered for the Christian faith under Sapor | 
IL., Yazdegerd I.,and Bahram V., to which he prefixed two 
discourses on the glory of the martyrs and on their tor- | 
ments. One of these narratives claims to have been re- | 
corded by an eye-witness, Isaiah, the son of Hadhbo (or 
Hadhabha), of Arzan (’Apsaynv4), one of the Persian king’s 
horsemen.” Portions of this work survive in the British | 
Museum in MSS. of the 5th and 6th centuries, as well as in 
some of later date both there and in the Vatican. They | 
have been edited by S. E. Assemani in the tirst volume of 
the Acta Sanctorum Martyrum, 1748." The commentary on 
the Gospels mentioned by Assemani is really by Maratha, 
the maphrian of Taghrith (Tekrit), who is also the author 
of the anaphora or liturgy.!* Of him we shall have occa- 
sion to speak afterwards (see p. 838 infra). It is possible too 
that some of the above-mentioned Acts may belong not to 
Aha. the work of Maratha but to that of Aha, the 
successor of Isaac in the see of Seleucia, who 
likewise wrote a history of the Persian martyrs and a life 
of his teacher ‘Abhda, the head of the school in the monas- 
tery of Dér-Koni or Dair-Kunna (where the apostle Mari 
was buried).18 
About this time evil days came upon the Christian church 
Wigineians in Syria. Paul of Samosita, Diodore of Tarsus, 
ecbieiti and Theodore of Mopsuestia had paved the way 
for Nestorius. The doctrines of these writers 
were warmly espoused by many of the Syrian theologians ; 
and the warfare raged for many years in and around Edessa, 
till it ended in the total areece of the great Persian 
school by the order of the emperor Zeno (488- 
Sees. 489).4 Rabbilad, a native of Ken-neshrin 
(Kennesrin), whose father was a heathen priest but his 
mother a Christian, was converted to Christianity by Euse- 
bius, bishop of Ken-neshrin, and Acacius, bishop of Aleppo. 
He voluntarily gave up all his property, forsook his wife, 


and became a monk in the convent of Abraham near his 
native city. On the death of Diogenes, bishop of Edessa, 
he was appointed his successor (411-412). His admiring 
biographer depicts him as a model bishop, and he certainly 
appears to have been active and energetic in teaching and 
preaching and attending to the needs of the poor.® In the 
theological disputes of the day he seems at first to have sided, 
if not with Nestorius, at least with those who were averse 
' to extreme measures, such as John, patriarch of Antioch, 
and his partisans; but afterwards he joined the opposite 
party, and became a warm champion of the doctrines of 
Cyril, which he supported at the council of Edessa (431). 


1 See Hoffmann, Ausziige aus syr. Akten pers. Mcrtyrer. 
2 See Mésinger, Monumenta Syr., ii. 683, and Hoffmann, op. cit., 


. 45. 
. 8 See Abbeloos, Acta S. Maris, 1885, p. 47, where, as Néldeke has 
ns we the writer confounds Ardashér, the first king of the 
Easan an dynas 


, With the last king of that line. Yazdegerd IIL, 
who was overthrown by the Arabs in the battle of Nihawand, 
A.H. 21 (642 A.D.). 


4 Called by the Greeks Martyropolis, in Syriae Médhinath 
and by the Arabs Maiyafarikin. ; 
.O.,1. 174 sq. ; Bar-Hebraeus, Chron. Eccles. i. 121, ii. 45,49. 
1, 73, and note 4. , 


oe 


> 


+ 


See Lamy, Concilium Seleucia et Ctesiphonti habitum anno 410; 
ssemani, Codd. MSS. Orient. Bibl. Palat. Medic., p. 94. 


B.O., i. 181-194. There is a German translation b 
Acten der h. Méirtyrer des Morgentandes, 2 vols., 1836. 
ili. 


179. r 
1, 369; also Abbeloos, Acta S. Maris, pp. 72 
.O., 1. 353, 406, 


% See his biography in Overbeck. S. 
: ecially Tp. 170-181 ; 
os. 102-104. 


hraemi, ete., 
ated by Bi 


Selecta, 
1, in Thal- 


Ibas in his letter to Mari speaks of him as “the tyrant of 
Edessa,” and Andrew of Samosata, writing to Alexander of 
Hierapolis in 432, complains bitterly of his persecution 
of the orthodox (i.e., the Nestorians). He died in August, 
435.6 Of the writings of Rabbila but little has come down 
tous. There is a sermon extant in manuscript,” enjoining 
the bestowing of alms on behalf of the souls of the dead 
and prohibiting all feasting on the occasion of their ‘¢om- 
memoration. Another sermon, preached at Constantinople, 
is directed against the errors of Nestorius.48 There are 
also extant canons and orders addressed to the monks and 
clergy of his diocese, aud a number of hymns, of which 
Overbeck has printed some specimens.2® He also rendered 
into Syriac Cyril’s treatise De Recta in Dominum nostrwm J. 
0. Fide ad Theodosium Imperatorem*! from a copy which was 
sent to him by the author.2* His biographer intended to 
translate into Syriac a collection of forty-six of his letters, 
written in Greek “ to priests and emperors and nobles and 
monks*;” but of these only a few remain, e.g., to Andrew 
of Samosata, condemning his treatise against the twelve 
anathemas of Cyril*4; to Cyril, regarding Theodore of 
Mopsuestia*>; and to Gemellinus of Perrhé, about certain 
monks and other persons who misused the sacred elemen 
as ordinary food.26 : 

_ Rabbala was succeeded in the see of Edessa (435) by 
Ihibha or Hibha (Greecized) Ibas,?7 who in his 
younger days had been one of the translators 
of Theodore’s works in the Persian school.% 
This, with his letter to Mari the Persian * and other utter- 
ances, led to his being charged with Nestorianism. He was 
acquitted by the two synods of Tyre and Beiritit, but con- 
demned by the second council of Ephesus (449),°° and Non- 
nus was substituted in his room. He was restored, how- 
ever, at the end of two years by the council of Chalcedon, 
and sat till October, 457, when he was succeeded by Non- 
nus,*! who in his turn was followed by Cyrus in 471. Be- 
sides the writings above-mentioned, ‘Abhd-isho‘ attributes 
to Ibas * “‘a commentary on Proverbs, sermons and metrical 
homilies (madhrashé), and a disputation with a heretic”; 
but none of these appear to have come down to us. 

During this stormy period the name of Acacius, bishop 
of Amid, is mentioned as the author of certain 
epistles.“5 The great event of his life, which 
is referred by Socrates (bk. vii. 21) to the year 
422, is thus briefly recorded in the Martyr- 
ologium Romanum Gregorii XIII. (Malines, 1859), 9th April: 
“Amide in Mesopotamia sancti Acatii episcopi, qui pro 
redimendis captivis etiam ecclesiw# vasa conflavit ac ven- 
didit.”” The said captives were Persian subjects, who were 
thus ransomed and sent back to their king and country. 


Ibas. 


Acacius 
of Amid, 


16 B.O., i. 408. 

1 Codd. MSS. Orient. Bibl. Palat. Medic., p, 107. 

18 See Overbeck, S. Ephraemi, ete.,, Opera Selecta, pp. 239-244; 
translated by Bickell. 

19 Thid., pp. 210-221, 

20 Ibid., pp. 245-248, 362-378, 

21 See Wright, Catal., p. 719. 
ee: cars the letter of Cyril to Rabbila, Overbeck, op. cit., pp. 

23 See Overbeck, op. cit., p. 200. 

%4 Jbid., p. 222. 

% Tbid., p. 223, a fragment. 

26 Tbid., pp. 220-238, The shorter fragment should follow the 
longer one. 

27 B.O,, i, 199. 

28 Jbid., iii. 1, 85; Wright, Catal., pp. 107, col. 2, 644, col. 1. 

29 See Labbe, Concil., ix. 51; Mansi, vii. 241. : 

80 The so-called Ayorpixy avvodos or latrocinium Ephesinum. Of 
the first session of this council a a et is extant in Syriac in — 
Brit. Mus. Add. 12156 ff. 51b-61a (written before 562), containing the 
acta in the cases of Flavian of Antioch and Eusebius of Doryleum. 
Add. 14530 (dated 535) contains the second session, comprising the 
acta in the cases of Ibas, his nephew Daniel of Harran, Ireneus 
of Tyre, Aquilinus of Byblus, Sophronius of Tella or Constantina, 
Theodoret of Cyrrhus, and Domnus of Antioch. These documents 
have been translated into German by Hoffmann, Verhandiungen 
der Kirchenversammlung zu Ephesus am xxii, August CYXLIX., ete., 
1873; into French by Martin, Actes du Brigandage d’ Ephése, 1874; 
and into English (with the assistance of a German scholar) by 
the Rev. 8. G. F. Perry, The Second Synod of Ephesus, 1881, See also 
Martin, Le Pseudo-Synode connu dans l’ Histoire sous le nom de Bri- 
gandage a’ Ephése, etc., 1875; and Perry, An Ancient Syriac Docu- 
ment purporting to be the record in its chief features of the Second Synod 
of Ephesus, ete., part i., 1867. Mr, Perry printed a complete edition 
of the Syriac text at the Clarendon Press, Oxford, but no one seems 
to know what has become of the copies. The copies of the Eng- 
lish translation were purchased atthe sale of Mr. Perry’s library 


-O., 1, 257. 
82 7hid., iii. 1, 86. These are of course utterly ignored by Asse- 
mani in vol. i. mn 


83 Jhid., tii. 1 
* Ibid., i. 195-196. 
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Acacius was doubtless a favorer of Nestorianism, for his 
letters were thought worthy of a commentary by Mari, 
bishop of Béth Hardashér,! the correspondent of Ibas.? 

About the same time rose one of the stars of Syriac lit- 
erature, Isaac, commonly called the Great, of 
Antioch.’ He was a native of Amid, but went 
as a young man to Edessa, were he enjoyed the 
teaching of Zenobius, the disciple of Ephraim.* 
Thence he removed to Antioch, where he lived as priest 
and abbot of one of the many convents in its immediate 
neighborhood. In his younger days he would seem to have 
travelled farther than most of his countrymen, asit is stated 
that he visited Rome and other cities.65 With this agrees 
what is recorded by Dionysius of Tell-Mahré® as to his 
having composed poems on the secular games celebrated at 
Rome in 404, and on the capture of the city by Alaric in 
410, which shows that he took a more than ordinary interest 
in the Western capital. Isaac died in or about 460, soon 
after the destruction of Antioch by the earthquake of 459, 
on which he wrote a poem.? 
voluminous and varied as those of Ephraim, with which 
indeed they are often confounded in MSS. and in the Roman 
edition® They were gathered into one corpus by the 
Jacobite patriarch John bar Shishan or Susanna, who began 
in his old age to transcribe and annotate them, but was 
hindered from completing his task by death (1073).9 As- 
semani has given a list of considerably more than a hundred 
metrical homilies from MSS. in the Vatican. Of these 
part of one on the Crucifixion was edited by Overbeck," 
and another on the love of learning by Zingerle." But it 
has been left to Bickell to collect and translate all the ex- 
tant writings of this Syrian father and to commence the 
publication of them. Out of nearly 200 metrical homilies 
his first volume contains in 307 pages only fifteen, and his 
second brings us in 353 pages only as far as No. 37.8 Some 
of these poems have a certain historical value, such as the 
second homily on fasting, probably written soon after 420,1* 
the two homilies on the destruction of the town of Béth 
Har by the Arabs (c. 457), and the two against persons who 
resort to soothsayers.6 Others possess some interest as 
bearing on the theological views of the author, who com- 
bats the errors of Nestorius and Eutyches.7 One of the 
longest and most wearisome is a stupendous poem of 2137 
verses on a parrot which proclaimed &yws 0 66s in the 
streets of Antioch.13 Another on repentance runs to the 
iength of 1929 verses. In prose Isaac seems to have written 
very little; at least Bickell!® mentions only “ various ques- 
tions and answers, an ascetic narrative and ascetic rules.” 

Concerning Isaac’s contemporary Dadha we know but 
little.2° He was a monk from the neighborhood 
of Amid, who was sent by the people of that 
city to Constantinople on account of the rav- 
ages of war and famine, to obtain remission of the taxes or 
some similar relief, and was well received by the emperor. 
He is said to have written about three hundred tracts on 
various topics connected with the Scriptures and on the 
saints, besides poems (madhrdashé). 


1 Béth Hardashér or Béth Hartashér, in Persian Weh-Ardashér 
or Beh-Ardasheér, Arabicized Bahurasir, close by Seleucia, on the 
right bank of the Tigris. See Hoffmann, Verhandiwagen der 
Kirchenversammlung zu Hphesus, etc., p. 92, note 160, 

2 B.O., ii.1,172. 

8 Jbid.. i, 207-234; Bickell, in Thalhofer’s Bibliothek, No. 44, and 
Conspectus, p. 22. 

4 That he is identical with Isaac, the disciple of Ephraim (as 
some have supposed), seems wholly unlike’y. He may possibly 
have seen Ephraim in the flesh, but this is very doubtful, con- 
sidering the date of his own death. Even Jacob of Edessa appears 
to ry got into some confusion on this subject (see Wright, Catal., 
p. 603, col. 2). 

5 Land, Anecd. Syr., iii. 84. 

6 B.O., i. 208-209; see Dionysii Telmahharensis Chronici liber I., 
ed, Tullberg, 1850, p. 52, and Eusebii Canonum Epitome ex Dionysit 
Telm. Chronico peta, by C. Siegfried and H. Gelzer, 1884, p. 29 
The difficulty was first cleared up by Scaliger, who in his The- 
cai ae lan Animady. No. MDLXIV., proposed onxAapiwv. 

8 See Bickell, Conspectus, p. 23, note. 

9 B.0., i. 214-215, ii. 855 ; Bar-Hebreeus, Chron, Eccles., i. 447. 

a 8 phe ria t Select 38 

Ss. raemi Syri, ete., Opera Selecta, pp. 379-381. 

12 Monumenta Suriaca, i. Oa. see also some extracts in Zing- 
erle’s Chres'om, .» pp. 299 sq..8878g. Zingerle has translated 
large portions of the homilies on the Crucifixion into German in 
the eer anew. Quartalschrijt, 1870, 1. Further, Cardahi Liber 
Thes., pp. 21-25. 

BS. Tenses Antiocheni, Doctoris Syrorum, Opera Omnia, ed. G. 
Bickell, part i.,1873; part ii., 1877. We hopesoon to receive the 
Say 5 parts at his hands, 

14 B.0., 1. 227 ; Bickell, i. 280, 

16 B.O., i. 225 ; Bickell, i 207, 227. 

16 Biekell, ii, 205 sq. 

17 See Bickell's translations in Thalhofer's Bibliothek, 44. 

ra ee > eo 

Opera, i. p. viii. 
2” See tan, Anecd. Syr., iii. 84. 
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Here, too, we may record the name of Simeon the Stylite, 
who died in 459 or soon after.24_ The Mono- 
physites contend that he held their theological Simeon the 
views, and accordingly we find in a MS, of the Stylite, 
8th century a letter of his to the emperor Leo 


| regarding Theodoret of Cyrrhus, who had come to him and 


tried to pervert him to the opinions of the Dyophysites,” 
and in another MS., of about the same age three letters to 
the emperor Leo, to the abbot Jacob of Kaphra Rthima, 
and to John I., patriarch of Antioch, all tending to prove 
that he rejected the council of Chalcedon. A third MS., 
of the 6th century, contains certain “ precepts and admo- 
nitions” addressed by him to the brethren.** There is 
extant in very old MSS.* a Life of Simeon, full of absurd 
stories, which has been edited by S. E. Assemani in the 
Acta Sanctorum Martyrum, vol. ii. 268 sq. At the end of it 
(p. 394) there is a letter by one Cosmas,” priest of the vil- 
lage of Panir, written in the name of his congregation to 
the Stylite, promising implicit obedience to all his precepts 
and orders, and requesting his prayers on their behalf; 
but there is nothing whatever to show that this Cosmas 
was the author of the Life or had any share in writing it.27 

About this time we find Dadh-ish6‘, the catholicus of Se- 
leucia (421-456),2 composing his commentaries 
on the books of Daniel, Kings, and Bar-Sira or Dadh-isho’, 
Ecclesiasticus.” But the chief seat of Nes- 
torian scholarship and literary activity was still the Persian 
school of Edessa, where Bar-sauma and other teachers were 
actively engaged in defending and propagating 
their peculiar tenets. Bar-sauma, if we may Bar-sauma 
believe the scurrilous Monophysite Simeon of Of Nisibis. 
Béeth-Arshim,®° was originally the slave of one 
Mara of Béth Kardi,*! and bore at Edessa the nickname 
of Sahé beth kénaiya.2? He was at Edessa in 449, when his 
expulsion was called for by the rabble’ In what year it 
actually took place we do not know, but we afterwards find 
him busy in the East under the catholicus Babhodyah or 
Babuzeus (from about 457 to 483 )°4 and his suecessor Acacius 
(from about 484 to 496), during which period he was bishop 
of Nisibis. Of his personal character and worth this is not 
the place to attempt to form a judgment; but the reader 
should beware of placing implicit trust in the statements 
of bitter and unscrupulous theological opponents like Si- 
meon of Béth Arsham, Bar-Hebreeus, and Assemani. Bar- 
Sauma does not appear to have written much, as ‘Abhd- 
ishd“6 mentions only pareenetic and funeral sermons, hymns 
of the class called turgamé,3’ metrical homilies ( madhrashé), 
letters, and an anaphora or liturgy. _ 

A fellow-worker with him both at Edessa and Nisibis was 
Narsai (or Narsé, of Ma‘allétha or Ma‘al- 
thiya.® whom Simeon of Béth Arsham calls Narsai. 
“the Leper,’”9 whereas his co-sectarians style 
him “the Harp of the Holy Spirit.’ He was especially 
famous as a writer of hymns and other metrical composi- 
tions, his favorite metre being that of six syllables.” He 
fled from Edessa to escape the wrath of the bishop Cyrus 
(471-498), probably in the year 489, and died at Nisibis early 
in the next century.4! Narsai’s works, as enumerated by 
‘Abhd-isho',” consist of commentaries on the first four 
books of the Pentateuch, Joshua, Judges, and Ecclesiastes, 
Isaiah and the twelve minor prophets, Jeremiah, Ezekiel, 
and Daniel, twelve volumes of metrical discourses (360 in 


; a Bar-Hebreeus, Chron. Eccles., i. 142, 181, and note 2; B.0O., 
; , 405, 

2 Wright, Cotal., p. 951, No. xxix. 

% Tbid., p. 986, No, 33. 

24 Tbid., p. 1153, col. 1. 

% Bg. Cod. Vat. clx., transeribed 478; Brit. Mus, Add. 14434, 
of the 6th century. < 

26 B. O., i. 237. otek, 

7 Assemani is also mistaken in ee yee that the was 
composed at the request_of Simeon, the son of Apo us, and 
Bar-Hatar \?), the son of Udhan (Uranius?). These are a rig! the 
persons who paid for the writing of this portion of Cod. vat. lx. 

28 See Bar-Hebreeus, Chron. Eccles., ii. 57, note 1. ah ae hy 

29 B.O., iii. 1, 214. 

8% Tbid., i, 351. 

81 On the left bank of the Tigris, over 

#2 “ The Swimmer, or Bather, amon: 
wild boar.” See Hoffmann, Verhandl, d. Kirchenversam, zu E 


t Jazirat It ma 
free gie ty 4 


ete., p. 91, note 114, - S 
33 fothpann, . cit., p. 14; Bar-Hebreeus, Chron. i 
note 1. Raghaay Eccles., i. 55, 


=, 
*4 Rar-Hebreeus, Chron. Eccles., ii. 57,note1l. _ ce Ms 
% See B.O., iii. 1,66, note 7,compared with i. 351, note: 
ii. 407, note2, . , m4: 
80 Tbid., iii. 1, 66. : 
87 See Badger, The Nestorians, ii. 19. Pe 
33 Hoffmann, Ausziige, p. 208: Badger, The Nestoria 
29 Perhaps in a spiritual sense only, Let iis 
otherwise ; see B.O., i. 352, and note 5, 354 ; iii. 1, 63. _ 
4# B.O., iii. 1, 65, note 6. . get. 
41 See Bar-Hebreeus, Chron, Eccles., ti. 77 5 
#2 B.0., ili. 1, 65, 66. : 
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number),! a liturgy, expositions of the order of celebrating) 


the Eucharist and of baptism, pareenetic and funeral ser- 
mons, hymns of several sorts,’ and a book entitled On the 
Corruption of Morals. 

Miri the Persian has been already mentioned as the cor- 
respondent of Ibas. Besides the commentary 
on the epistles of Acacius (see above, p. 869), he 
wrote a commentary on the book of Daniel and 
a controversial treatise against the magi® of 
Nisibis. Acacius, catholicus of Seleucia (c, 484-496), com- 
posed discourses on fasting and on the faith, as 
also against the Monophysites, and translated 
into Persian for the king Kawadh a treatise on 
the faith by Elisha, bishop of Nisibis, the suc- 
cessor of Bar-sauma.5 Assemani tries hard to cleanse 
Acacius from the stain of Nestorianism, but, as Abbeloos re- 
marks,® “yereor ne JASthiopem dealbare voluerit; nam 
omnia tum Jacobitarum tum Nestorianorum monumenta, 
que ipse recitat, contrarium testantur.” Mikha 
or Micah, another member of the band of ex- 
iled Edessenes,’? became bishop of Lashdm.$ 
He wrote a commentary on the books of Kings, a discourse 
on his predecessor Sabhr-isho‘, another on a person whose 
name is written Kntropos,? and a tract entitled The Five 
Reasons of the Muuttbhé.° To these writers may 
be added two others,—Yazidadh," who is also 
said to have belonged to the Edessene school 
and to have compiled “a book of collectanea (lukkaté)””™ 
and Ara, who wrote a treatise against the magi or Persian 
priesthood, and another against the followers of Bardesanes 
with the contemptuous title of Habhshdshyatha or “the 
Beetles.” 

The Persian school at Edessa was, as we have already 

hinted, the chief seat of the study of Greek dur- 

Translations ing the early days of the Syrian literature. Of 
from Greek. the most ancient translators we know nothing ; 
but the oldest MSS. are essene, viz., the 

famous MS. in the British Museum, Add. 12150, dated 
towards the end of 411, and the equally well known codex 
at St. Petersburg, written in 462. The former contains the 
Recognitiones of Clement, the discourses of Titus of Bostra 
against the Manichees, the Theophania of Eusebius, and his 
history of the confessors in Palestine; the latter, the Ic- 
clesiastical History of Eusebius. Now, as the text presented 
by these MSS. has evidently passed through the hands of 
several successive scribes, it seems to follow that these books 
were translated into Syriac in the lifetime of the authors 
themselves, or very soon after, for Eusebius died in 340 and 
Titus in 371. Very likely the one or the other may have 
had a friend at the chief seat of Syriac learning who was 
willing to perform for him the same kind office that Rab- 
bala undertook for Cyril. A little later on our informa- 
tion becomes fuller and more exact. Ma‘na,!> 

Ma‘na, a Persian by race,!® from the town of Béth 
: Hardashér, was resident at Edessa in the 
earlier part of the 5th century, and is mentioned by 


Mari the 
Persian. 


Acacius of 
Seleucia. 


Mikha, 


Yazidadh. 


1 Some of these are probably contained in the Berlin MSS. 
Sachau, 174-176 (mémré dha-médhabbérdnithd, on the life of our 
Lord) and 219 (two poems on Joseph, and two others). 

2 Two of them are often found in the Nestorian Psalter. See, 
for example, Brit. Mus. Add. 7156 (Rosen. Catal., p. 12, col. 2, No. 
8a, ¢) and Add. 17219 (Wright, Catal., p. 134, col. 2, No. 8a, ¢). 

8 Méghishé, from magu, mag, the Persian priesthood, the head 
of whora in each district was the magupat, mognet, or mobedh, 
See Néldeke, Geschichte der Perser und Araber zur Zeit der Sasaniden, 


p. 450. 
4 B.0., iii, 1, 171. 
5 Jhid., iii. 1,389. Elisha is called by some authorities Hosea ; 
ibid., ii. 407, iii. 1, 429. 
® Bar-Hebreeus, Chron. Eccles., ii. 74, note 2. 
7 B.O.,i. 352-353. His enemies gave him the nickname of Dagon. 
8 Now Lasim, a short distance southwest of Dakik or Ta’ak, in 
Béth Garmai ; see Hoffmann, Ausziige, p. 274. 
® Vocalized Kentropos or Kantropos; B.0., iii. 1, 170, 1. 2. 
10 Laer esi the division of the Psalter into three 
kathismata (Bickell, ere, . 92); see B.O., iii. 1, 71, note 2. 
" For Yazed-didh or Izad h, like Yazed-panih, Yazed- 
bézedh ; see Hoffmann, Ausziige, p. 88, No. 796. 
2 B.O., ili. 1, 226. 
18 Of Ara we seem to know absolutely nothing; his very floruit 
‘. ae tan he may have belonged to the previous century ; 
4 See above, p. 869, and compare Merx, “De Eusebiane His- 
tori Eccles. Versionibus, Syriaca et Armeniaca,” in Afti del IV. 
Congresso Internazionale degh Orientalisti, Florence, 1880, i. 199 sq., 
especially pp. 201-202. It may here be mentioned that the litera- 
tnre of Armenia is largely indebted in its earliest days to that of 
not only for the translation. of Eusebius's Kecles, History, 
but for such works as the Doctrine of Addai and the Homilies of 
Aphraates, org ascribed to Jacob of Nisibis. 
6 So the name is written by Mari bar Shélém6n, whom Asse- 
mani follows, B.0., iii. 1, 376, pronouncing it, however, Ma‘né or 
of Nisibis algo gives Ma‘n4 (Bar-Hebreus, Chron. 


oos Latinizes Magnes, 
name is unknown to us. 


Maanes. Elias 
es., ii, 53, note 2; but Bar-Hebreeus himself (loc. cit.) has 
r na, which Abbe 
16 His Persian 
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Simeon of Béth Arshim among the distinguished Nes- 
torian scholars whom he holds up to ridicule.’ His nick- 
name was Shathé ketmd, “ the Drinker of Ashes.” Ma‘na de- 
voted himself to the task of translating into Syriac the com- 
mentaries of Theodore of Mopsuestia during the lifetime 
of that great theologian, who did not die till 429. He must, 
however, have withdrawn from Edessa at a comparatively 
early period, as he was bishop of Persis!* prior to 420, in 
which year (the last of his reign) Yazdegerd I. made him 
catholicus of Seleucia in succession to Yabh-alaha.!® He had, 
it appears, translated a number of books from Syriac into 
Persian (Pahlavi), and thus probably ingratiated himself 
with the king. However, he soon fell under the royal dis- 
pleasure, was degraded from his office, and ordered to retire 
to Persis, where he resumed his former duties,?! and so in- 
curred the anger of Yazdegerd’s successor, Péroz.2” Ma‘na’s 
work, the exact extent of which is not known to us, was 
carried on and completed by other members of the Persian 
school,—such as Acacius the catholicus and Yazidadh ; John 
of Beth Garmai, afterwards bishop of Béth Sari (or Sérai ?), 
and Abraham the Mede, disciples of Narsai ; -Mikha, after- 
wards bishop of Liashém in Béth Garmai; Paul bar Kakai 
(or Kaki), afterwards bishop of Ladhan in al-Ahwaz; 
*Abhshota (?) of Nineveh, and others,3—who are expressly 
said to have “taken away with them” (appék ‘amméhon) 
from Edessa, and disseminated throughout the East, the 
writings of Theodore and Nestorius ** Ibas himself was one 
of these translators in his younger days (see above, p. 829). 
About the same time with Ma‘na’s translations began the 
Aristotelian studies of the Syrian Nestorians. To under- 
stand and translate the writings of their favorite Greek 
theologians, Paul of Samosita, Diodore of Tarsus, Theodore 
of Mopsuestia, and Nestorius himself, not to mention Theo- 
doret?> of Cyrrhus, required # considerable knowledge of the 
Aristotelian logic. Hence the labors of Probus. 
(IIp6Bos, in Syriac Probhos, Probha, or Prdbhé), 
who translated and commented on the [epi 
Spunvelas,® and probably treated in a similar manner other 
parts of the Organon.? It is not easy to fix this date pre- 
cisely. ‘Abhd-isho“* makes him contemporary with Ibas 
and another translator named Kimi. If the Berlin MS. 
Sachau 226 can be trusted, he was archdeacon and archiater 
at Antioch. Hoffmann” has assigned reasons for supposing 
him not to be anterior to the Athenian expositor Syrianus 
(433-450 ?). 

Whilst the Nestorians were thus making rapid progress 
all over the East, another heresy was spreading 


Probus. 


in the West. Eutyches had found followers eae 
in Syria, among others Bar-gauma the arhiman- ont 


drite, a man famous for his piety and asceti- 
cism,2° who represented the abbots of Syria, at the second 
council of Ephesus,*! and was afterwards 


condemned by the council of Chalcedon? He bes ger 
died in 458.23 His life was written by his dis- mandrite. 


ciple Samuel, in much the same style as that of 

Simeon Stylites, and is extant in several MSS. in the British 
Museum.+ His memory has always been held in the greatest 
reverence by the Jacobites. The Armenians, according to 


W B.O., i. 352. 

18 Bar-Hebreus, Chron. Eccles., ti, 55, 63. 

19 B.O., ii, 401. 

20 Jbid., iii, 1. 376. 

2 Bar-Hebreus, Chron. Kecles., ii. 63, 

2 B.O., ii. 402 ; tii. 1, 377. 

23 Jbid., i. 851-354. 

% B.O., i. 350; iii. 1,226, note 8. 

2% His Eranistes (of which the fourth book is a demonstratio per 
syllogismos of the incarnation) Wg Ovi} as the name of an author in 
‘Abhd-ish6"s Catalogue es aE iii. 1,41), under the form of Eranis- ' 
similar. . 
je Hermeneuticis apud Syros Aristoteleis, a 

e 


tatheos, or somethin 

26 See Hoffmann, 
MSS.,—Berlin, Alt. Best. 36,9, 10; Brit. Mus. Add. 14660. 
translation may possibly be even anterior to Probus. 

7 Berlin, Sachau 226, 1, is described as “ Isagoge des Porphyrius, 
yon Probus, Presbyter, Archidiacon, und Archiater in Antio- 
chien” ; and in thesame MS., No.8. is “ Erkliirung der Analytica 
von Probus,” with an “ Einleitung in d. Erkl. d. Anal. von Pro- 


appears as a variation of Probus in Hottinger (B.O.) in Assemani 
( 


Syros, 
with t 


% All “hypocrisy ” in the eyes of Assemani, B.0., ii. 2; “ sceles- 
tissimus pseudo-monachus,” Fate 

3 Bar-Hebreus, Chron. Eccles, i. 161-165; Hoffmann, Verhandl. 
d. Kirchenversammlung zu Ephesus, ete., p. 4, 1. 39. ‘ 

8 Bar-Hebreus, loc, cit., 179. 

33 Jhid,, 181. 

4% B.O., ii. 296, also p. exlviii. No. 3; Wright, Catu., p. 1123, 
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Assemani,! keep his commemoration on the Ist of February, 
the Syrians and Copts on the 3d. The decisions of the | 
council of Chalcedon produced an immediate and irrepara- | 
ble breach in the Eastern Church ; and the struggle of the 
rival factions was carried on with desperate fury alike at 
Constantinople, Antioch, and Alexandria. In Syria the 
persecution of the Monophysites was violent during the 
years 518-521, under the emperor Justin, and again in 535 
and the following years, under Justinian, when they seemed 
in a fair way of being completely crushed by brute force. 
The first name to be mentioned here, as belonging to both 
the 5th and 6th centuries, is that of Jacob of 
Strigh, one of the most celebrated writers of 
the Syrian Church,* “the flute of the Holy 
Spirit and the harp of the believing church.” 
There are no less than three biographies of him extant in 
Syriac,—the first, by his namesake Jacob of Edessa ;33 the 
second, anonymous; the third, a lengthy metrical pane- 
gyric, said to have been written for his commemoration® by 
a disciple of his named George.’ This, however, seems, | 
from the whole tone of the composition, to be unlikely, and 
Bickell is probably right in supposing the author to be George 
bishop of Strigh, a contemporary of Jacob of Edessa.? 
Jacob was born at Kurtam, “a village on the river Eu- 
phrates,” probably in the district of Stragh, in 451. His | 
father was a priest, and, as his parents had been childless 
for many years, his birth was regarded as a rewurd for their 
alms, prayers, and vows. Whether he was educated at 
Edessa or not, he soon acquired a great reputation for | 
learning and eloquence. He appears to have led a life of 
quiet work and study, and to have devoted himself in 
particular to literary composition. He became periodeutes | 
_ of Haura in S&righ, whence we find him writing to the! 
Christians of Najrin, and to the city of Edessa when 
threatened by the Persians.8 As periodeutes he is men- 
tioned in eulogistic terms by Joshua the Stylite® (503). In| 
519, when sixty-eight years old, he was made bishop of 
Batnan, the chief town of Strigh, where he dicd on 29th 
November, 521. Jacob’s prose writings are not numerous.!9 | 
A liturgy is ascribed to him, and an order of baptism, the 
former of which has been translated by Renaudot,” the 
latter edited by J, A. Assemani.? Further, he composed 
six festal homilies, one of which has been published by | 
Zingerle,! who has also translated the whole of them into 
German ;1* a discourse showing that we should not neglect 
or despise our sins ; another for the night of Wednesday 
in the third week of Lent;!® and some short funcral ser- 
mons.'7 To him we also owe a life of Mar Hannini (died 
in 500), addressed to one Philotheus.8 Of his letters a con- | 
siderable number have been preserved, particularly in two 
MSS. in the British Museum, Add. 14587 and 17163, #f. 1-48.19 . 
Of these Martin has edited and translated the three epistles | 
to the monks of the convent of Mar Bassus at Harim,” with 
a reply by the monks, and another letter to Paul, bishop of 
Edessa, from all of which it is evident that Jacob always 
was a Monophysite, and continued such to his death... The | 
letter to Stephen bar Sidh-ailé is given, with an English 
version, by Frothingham; and that to the Himyarite 
Christians of Najrin has been edited and translated by 
Schroter in the Z.D.M.G., xxxi. (1877), p. 360 sq. It belongs 
to the year 519 or 520.% According to Bar-Hebrieus,” he | 


Jacob of 
Sérigh. 


1 B.0., ii. 9; comp. Wright, Catal., p. 175, col. 2, No. 8, and Dp. | 

311, No. ecelxxxvii. | 
2B. 0., i, 283 sq. ; Matagne, in Acta Sanctorum, October, vol. xii. j 

824, 927 ; Abbeloos, De Vita et Scriptis S. Jacoby Batnarum Sarugi in 

Mesopotamia epi., 1867 ; Bickell, Conspectus, y 25; Bickellin Thal- 

hofer, Bibl. d. Kirchenvdter, 58; Martin, “ Lettres de Jacques de | 

Saroug aux Moines du Couvent de Mar Bassus, et 4 Paul d’- 

esse,” in Z.D.M.G., xxx. Pr alg i g 217. 

8 B.0., i, 286, 299 ; Martin, in Z.D.M.@., xxx. p. 217, note 3. 

4 Abbeloos, op, cit., p. 311. 

5 See pale Sy Cala). p. 811, No, eeclxxxix. The Armenians 
hold it on 25th September, the Jacobites on 29th June, 29th July, 
and 29th October. : 
B.O., i, 286, 840. 


6 Abbeloos, ‘e cit., Fs 24, 
7 See Bickell in Thalhofer, Bibi., 58, p. 198. 
520, Nos_15, 16. 


8 Wright orig 
® Chronicle, ed. right, ch. liv. Joshua wrote in 507. 
A, n a ieape Ci. Collectio, ii. 356. 


10 B.O., i. 800-307 
2 Cod. Liturg. Eccl. Univers., ii. 3 
18 Mon. Syr., i. 91. 

44 Sechs Homilien des h. Jacob von Sarug, 1867. 

wb pA ak Catal., p. 826, No. 16; comp. the Index, p. 1293, col. 1. 


16 Tbid., p. 844, No. 32. Tbid., p. 364, col, 2. 

18 Thid., R, 1113, No. 14; p. 1126, No. 16. 

, A bid., Nos. delxxii., delxxiii., and comp. the Index, p. 1293, 
col. 1. 


20 Thid.. p. 602, col. 2. 

21 See Martin, Z.D.M.G., Xxx. (1876), pp. 217-219. 

22 See his pod bar Sudaili the Syrian Mystic and the Book of 
Hierotheos, Leyden, 1886, p. 10 sq. 

% See Guidi, La Lettera di Simeone Vescovo di Béth-Arédm sopra t 
Martiri Omeriti, 1881, La 1. 

% Chron. Eccles., i. 191. 
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also wrote “a commentary on the six centurivs of Evagrius, 
at the request of Mar George, bishop of the (Arab) tribes, 
who was his disciple.’ As George, bishop of the Arab 
tribes, was a contemporary of Jacob of Edessa, this statement 
seems to rest on some misapprehension; at all events no 
such work now exists. The paucity of Jacob’s prose writ- 
ings is more than compensated by a flood of metrical com- 
positions, mostly in dodecasyllabie verse, or the four-syl- 
lable line thrice repeated. “ He had,” says Bar-Hebreeus,* 
“seventy amanuenses to copy out his metrical homilies, 
which were 760% in number, besides commentaries and 
letters and odes (madhrashé) and hymns (sughyatha).” Of 
these homilies more than the half have perished, but nearly 
300 are still preserved in European collections.” Very few 
of them have as yet been published, though many of them 
are by no means devoid of interest.22 Indeed Jacob is on 
the whole far more readable than Ephraim or Isaac of 
Antioch. 

Very different from the gentle and studious bishop of 
Strigh was his contemporary and neighbor, the 
energetic and fiery Philoxenus of Mabbégh. erp 
Akstnaya or Philoxenus was a native of Tahal, g bégh 
somewhere in Béth Garmai, and studied at : 
Edessa in the time of Ibas.2” He was ordained bishop of 
Hierapolis or Mabbogh (Manbij) by Peter the Fuller, 
patriarch of Antioch, in 485, and devoted his life to the 
advocacy of Monophysite doctrine. Twice he visited Con- 
stantinople in the service of his party, and suffered much 
(as was to be expected) at the hands of its enemies, for thus 


_he writes in later years to the monks of the convent of 


Stntn near Edessa: * What I endured from Flavian and 
Macedonius, who were archbishops of Antioch and of the 
capital, and previously from Calendion, is known and spoken 
of everywhere. I keep silence both as to what was plotted 
against me in the time of the Persian war among the nobles 
by the care of the aforesaid Flavian the heretic, and also as 
to what befell me in Edessa, and in the district of the 
Apameans, and in that of the Antiochians, when I was in 
the convent of the blessed Mar Bassus, and again in Antioch 
itself; and when I went up on two occasions to the capital 
like things were done to me by the Nestorian heretics.” 


| He succeeded at last in getting rid of his enemy Flavian in. 


512, and in the same year he presided at a synod in which 
his friend Severus was ordained patriarch of Antioch. His 
triumph, however, was but short-lived, for Justin, the suc- 
cessor of Anastasius, sentenced to banishment in 519 fifty- 
four bishops who refused to accept the decrees of the council 
of Chalcedon, among whom were Severus, Philoxenus, Peter 
of Apamea, John of Tella, Julian of Halicarnassus, and 
Mara of Amid. Philoxenus was exiled to Philippopolis in 
Thrace, and afterwards to Gangra in Paphlagonia, where 
he was murdered about the year 523. The Jacobite Church 
commemorates him on 10th December, 18th February, and 
Ist April. Philoxenus, however, was something more than a 
man of action and of strife: he was ascholar and an elegant 
writer. Even Assemani, who never misses an opportunity 


% Loc. cit. 

*6 Jacob of Edessa says 763, of which that on the chariot of 
Ezekiel was the first, and that on Mary and Golgotha the last, 
which he left unfinished ; see B.O., i. 299; Abbeloos, De Vita, ete., 


. 312, 
Ps; Comp. B.0., i. 305-389; Abbeloos, op. cit., 106-113. 


23 Hngerle has given extracts in the Z.D.MG., xii., xiii., xiv., 
xv., and xx,, and in his Chrest. Syr. 360-386. The homily on 


p. 
lished e Assemani in the deta S. 
Martyrum, ii, 230 sq. ; that on virginity, fornication, ete., by Over- 
beck, S. Ephraemi Syri, ete., Opera Scleia pee .; that on Alex- 
nods, Chest. a rg i 


Simeon Stylites has been pub 


ander the Great (perhaps spurious) by 
66 sq. (there is a German translation by A. Weber, Dex y’ 
Gedicht tiber den gldubigen Kinig A ris, 1852); on Habbibh 
and on digs be and Shamina, Edessene martyrs, with es gpa 
on Edessa, by Cureton, Ancient Syriae Documents, pp. ; on 
Sharbél by Mosinger, Mon. Syr., ii. 52, and on the ‘chariot of Eze- 
kiel, with an Arabic translation, ibid., p. 76; two on the Blessed 
Virgin Mary by Abbeloos, De Vita, ete., pe. 203-301; on Jacob at 
Bethel, on our Lord and Jacob, the church and Rachel, Leah and 
the synagogue, on the two birds (ew. xiv. 4), on the two goats 
Ley. xvi. 7), and on Moses's vail (Exod. xxxiv. 33) by 
‘on. Syr., i. 21-90; on Tamar by J, io pri on ’ 
n 


which St. Thomas built for the king of India in cores Deaena 
spurious) by Schréter, in Z.D.M.G., xxv. 321, xxviii. 584; on the 
Atti 


fall of the idols by Martin, in Z.D.M.G., xxix. 107; on the ba 
of Constantine (perhaps spurious) by Frothingham, hi 
della Accademia dei Lincei for 1881-82 (Rome, i 
translated into German (in Thalhofer, Bid/.. 58) the 

on the Blessed Virgin Mary, that on Jacob at Bethel, o 
vail, and on Guryé and Shamtind. Some of Jacob's ho 
extant in Arabic, and even in Ethiopic, His prayer 
see in Overbeck, op. cit., p. 382. _ 
2 B.O., i. 358. 


8% Thid., ii. 15; comp. the mention of him at Edessa’ 
the Stylite in 498, Chronicle, ed. Wright, chap. Xxx. 


8 Jbid., pp. 17 ; 7 
wrote to the mo 


+) Pp. 17, 18. 
ro He was living there when he 


, » Us, Ty .- 
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of reviling him,! is obliged to own (B.0.. ii. 20) “scripsit 
Syriace, si quis alius, elegantissime, atque adeo inter opti- 
mos hujusce lingue scriptores a Jacobo Edesseno collocari 
meruit.” Unfortunately scarcely any of his numerous works 
have as yet been printed? To him the Syriac Church owed 
its first revised translation of the Scriptures (see above, p. 
865); and he also drew up an anaphora* and an order of 
baptism.* Portions of his commentaries on the Gospels are 
contained in two MSS. in the British Museum.) Besides 
suudry sermons, he composed thirteen homilies on the Chris- 
tian life and character, of which there are several ancient 
copies in the British Museum. Of his controversial works 
the two most important are a treatise On the Trinity and the In- 
carnation in three discourses,® and another, in ten discourses, 
showing “ that one (Person) of the Trinity became incarnate 
and suffered 7; but there are many smaller tracts against 
the Nestorians and Dyophysites.8 His letters are numerous 
and may be of some value for the ecclesiastical history of 
his time. Assemani enumerates and gives extracts from 
several of them,® but none of them haveas yet been printed 
in full, with the exception of that to Abii Nafir of Hérta 
(al-Hirah),! to the monks of Tell-‘Adda," and to the priests 
Abraham and Orestes of Edessa regarding Stephen bar Sudh- 

ailé.!? 
Contemporary with Jacob of Strigh and Philoxenus of 
Mabbigh was the pantheist Stephen bar Siadh- 


Stephen ailé, with whom both of these writers corres- 
ape ponded,'* and regarding whom the latter wrote 
ailé. 


the above-mentioned letter to the priests Abra- 
nam and Orestes. This man was the author of 
the work entitled The Book of Hierotheus, which he published 
under the name of Hierotheus, the teacher of St. Dionysius 
of Athens, and exercised a strong influence on the whole 
pseudo-Dionysian literature.!6 Theodosius, patriarch of 
Antioch (887-896), wrote a commentary on the Hierotheus 
Bar-Hebreeus too made copious extracts from it, which he 
arranged and illustrated with acommentary chiefly derived 
from that of Theodosius.!8 
At the same time with Jacob of Strigh and Philoxenus, 
and in the same neighborhood, lived one of the 
spec earliest and best of the Syrian historians, the 
Stylite, Stylite monk Yéshia‘ or Joshua. Of him we 
know nothing but that he originally belonged 
to the great convent of Zuknin near Amid, that at the be- 
ginning of the 6th century he was residing at Edessa, and 
that he dedicated his Chronicle of the Persian War” to an 
abbot named Sergius. His approving mention of Jacob 
and Philoxenus?! shows that he was a Monophysite. 
Joshua’s Chronicle would have been entirely lost to us, had 
it not been for the thoughtfulness of a later writer, Dion- 
ysius of Tell-Mahré (d. 845), who incorporated it with his 


1 “Seelestissimus hereticus” (B. O., ii. 11); “ flagitiosissimus 
homo” (p. 12) ; “ ecclesiam Dei tanquam ferus aper devastaverit ” 


pieh 
2 B. O., ti. 23 sq. ; Wright, Catal., Index, p. 1815. 
8 Renaudot, ii. 310; ¥ O., it. 24. 4 
4 B. O., ii. 24. 
® Add. 17126, dated 511, and Add. 14534, probably of equal age. 
6 The Vatican MS, pppenan, Catal, iii. p. 217, No. exxxvii.) is 
dated 564; see B. O., 1i. 25 sq. : 

7 B. O., ii. 2789. ‘The Vatican MS. is dated 581; that in the 
British Museum Add. 12164 is at least as old. 
8 See B. O., ii. 45, Nos. 15-17, and Wright, Catal., p. 1315. 
ine” 0., ii. 30-46, Others may be found in Wright, Catal., p. 


0 See Martin, Grammatica Chrestomathia et Glossarium Linguz 


Syriacex, p. 71. 
Part ay Guidi, La Lettera di Filosseno ai Monaci di Tell ‘Adda 
( a),Reale Accademia dei Lincei, anno cc] x xxii.,1884-85,Rome 
1886, In the Ethiopic literature there is extant a book entitled 
a i.e., Philoxenus, from the name of its author, ‘* Philox- 
enus the S n, bishop of Manbag” (see, for example, Wright, 
Catal., p.177). It is a series of questions and answers on the Para- 
dise of Palladius, like the Syriac work described in Wright, Catal., 


. 1078. 
. ® See B.O., ii. 30; Frothingham, hen bar Sudaili, p. 28 sq. 

% So in a MS. of the 7th century (Brit. Mus. Add. 17163; see 
Wright, Catal., p. 524). The MSS. of Bar-Hebreus (Chron. Eccles., 
i. 221), have sada Oy or wane? Os: Assemani writes 


wsda0703 (Sudaili). “Hunt the deer” can of course be only a 


of the father. See Frothingham, op. cit., p. 56 sq. 
4B. 0.4, 908.1. 32; comp, Bar-Hebrmus, Chron.’ Reclea, 4, 221, 
wb B. O., , 290, 302; Frothingham, op. cit., p. 63 sq. The 
existence = any good Greek text seems to be very doubtful, see 
+P. 
Ww B. O., iii. 1, 13; Frothingham, op. cit., pp. 2 and 81. . 
1 See MS. Brit, Mus. Add. 7189 (apparently the very copy used b 
Bar-Hebrieus); Rosen, Cata/., p. 74 sq.; Frothingham, op. cit., p. $4. 
18 Brit. Mus. Or. 1017 (W ft, 7. Pp: 893-895) ; Bib, Nation. 
138 (Zotenberg, , pp. 175-176) ; Frothingham, op. 
Wright, p. ix. 
wi 
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account of the reign of Anastasius in the smaller redaction 
of his own Jdistory. It was first made known to us by Asse- 
mani (Bibl. Orient., i. 260-283), who gave a copious analysis 
with some extracts; and it is now generally acknowledged 
to be one of the best, if not actually the best, account of the 
great war between the Persian and Byzantine empires 
during the reigns of Kawadh and Anastasius (502-506). 
To the indefatigable Abbé Martin belongs the credit of pub- 
lishing the editio princeps of the Syriac text. The work 
was written in the year 507, immediately after the conclu- 
sion of the war, as is shown by the whole tone of the last 
chapter; and it is much to be regretted that the author did 
not carry out his intention of continuing it, or, if he did, 
that the continuation has perished. 

The interest which Jacob of Sérigh took in every branch 
of literature was the means of bringing into 
notice a hymn-writer of humble rank, the dea- 
con Simeon Kikaya, a potter by trade, as his 
name denotes. This man lived in the village 
of Géshir,*4 not far from the convent of Mar Bassus, and 
while he worked at his wheel composed hymns, which he 
wrote down on a tablet or a scroll, as might be convenient. 
Jacob heard of him from the monks, paid him a visit, ad- 
mired his hymns, and took away some of them with him, 
at the same time urging the author to continue his labors.” 
A specimen of these Kukdyatha has been preserved in 
the shape of nine hymns on the nativity of our Lord, Brit. 
Mus. Add. 14520, a MS. of the 8th or 9th century. *6 

About the same time flourished Simeon, bishop of Béth 
Arsham,??7 commonly called Darésha Pharsaya 


Simeon 
Kikaya, 


or “the Persian Disputant.’’ This keen Mono- eee 
physite % was one of the few representatives of veka 


his creed in the Persian territory, and exhibited 

a wonderful activity, mental and bodily, on behalf of his 
co-religionists, traversing the Babylonian and Persian dis- 
tricts in all directions, and disputing with Manichees, Dai- 
sanites, Eutychians, and Nestorians.2® After one of these 
disputations, at which the Nestorian catholicus Babhai 
(498-503) was present, 20 Simeon was made bishop, a dignity 
which he had declined on several previous occasions. He 
visited Hérta (al-Hirah) more than once, and died during 
his third residence at Constantinople, whither he had come 
to see the empress Theodora.’! Assemani states, on the 
authority of Dionysius of Tell-Mahré, that he was bishop 
of Béth Arshim from 510 to 515, but the Syriac passage 
which he quotes merely gives the florwit of 510. If, however, 
the statements of John of Ephesus, who knew him person- 
ally, be correct, he was probably made bishop before 503, 
the date of Babhai’s decease.*? His death must have taken 
place before 548, in which year Theodora departed this life. 
Besides an anaphora,** we possess only two letters of Simeon, 
which are both of considerable interest. The one is en- 
titled On Bar-sauma and the Sect of the Nestorians ;** it deals 
with the origin and spread of Nestorianism in the East, but 
from the bitterest and narrowest sectarian point of view.*® 
The other, which is much more valuable, is addressed to 
Simeon, abbot of Gabbiala,** and treats of the persecution of 
the Christians at Najrin by Dhti Nuwis, king of al-Yaman, 
in the year 523.27 It is dated 524, in which year the writer 
was himself at Hérta (al-Hirah). 


22 See, for example, the use that has been made of it in De 
Saint-Martin’s notes to Lebeau’s Hist. du Bas-empire, vol. vii. 

23 Chronique de Josué le Stylite, 1876, in vol. vi. of the Abhandlungen 
fiir de Kunde da, Morgenlandes. Another edition was published by 
Wright, The Chronicle of Joehua the Stylite, 1882. 

4% ged OT Fado - 

2% See the narrative by Jacob of Edessa in Wright, Cutal., p. 602 ; 
and comp. B. 0., i. 121, ii. 322; Bar-Hebrzeus, Chron. Eccles., i. 191. 

2% Wright, Caral., : 363. 

a fo aa lag e near Seleucia and Ctesiphon ; Bar-Hebrzeus, Chron. 
Eccles., ii. 85. 

28 Assemani has tried to whitewash him, but with little success ; 
B.O., i.342 sq. If he had had before him the account of Simeon by 
John of Ephesus (Land, Anecd. Syr., ii. 76-88), he would Spinal st A 
have abandoned the attempt in disgust. See Guidi, La Lettera di 
Simeone Vescovo di Béth-Arsdm sopra i Martiri Omeriti, 1881, pp. 4-7. 

29 See Bar-Hebreus, Chron. Eccles., ii. 85, i. 189; comp. B. O., i. 
841, ii. 409, iii. 1, 403. 

% Land, Anecd. Syr., ii. 82, 1. 12. 

81 Tbid., ii. 87, last line. 

83 Thid., i. 345. 

% Thid., i. 346. 

8 First printed in B. O.,i. $46 sq., from the Vatican MS, exxxy. 
(Catal, iii, 214). 

% Al-Jabbiil. Oris it Jabbul,on the east bank of the Tigris, 
between an-Nu‘maniyah and Wasit? 

’ 8 First printed in B. O., i. 864 sq., according to the text offered 
by John of Ephesus in his History. There is, however, a :onger 
and better text in a MS. of the Museo Borgiano and in Brit. Mus. — 
Add, 14650, from which it has been re-edited (with an excellent 
introduction, translation, and notes) by Guidi, La Lettera di 
Simeone, ete., Reale Accademia dei Lincei, 1881. To this work 
Re saatiek is referred for all the documents bearing on the 
subjec 


® B,O., iit. 1, 427. 
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To the same age and sect as Simeon belonged John bar | 
Cursus (Kodpoos)!, bishop of Tella or Constan- | 


tina. He was a native of Callinicus (ar-Rakkah), 
of good family, and was carefully educated by 
his widowed mother, who put him into the 
army at the age of twenty. He would not, however, be 
hindered from quitting the service after a few years and 
becoming a monk. Subsequently, in 519, he was raised to 
the dignity of bishop of Tella, whence he was expelled by 
Justin in 521. In 533 he visited Constantinople, and on his 
return to the East was seized by his enemies in the moun- 
tains of Sinjar, and dragged to Nisibis, Ras‘ain, and Antioch, 
where he died in 538, at the age of fifty-five, having been 
for a year and six days a close prisoner in the convent of 
the Comes Manassé by order of the cruel persecutor Eph- 
raim, patriarch of Antioch (529-544). His life was written 
by his disciple Elias (of Dara?).? 
commemorates him on the 6th of February. Canons by 
John of Tella are extant in several MSS. in the British 
Museum and elsewhere.2 The questions put to him by Ser- 
gius with his replies have been published by Lamy.* His 
ereed or confession of faith, addressed to the convents in 
and around Tella, is found in Brit. Mus. Add. 14549 (Catdl., 
p. 431), and an exposition of the Trisagion in Cod. Vat. clix. 
(Catal., iii. 314) and Bodl. Marsh. 101 (Payne Smith, Cutal., 
p. 463, No. 20). 

Another of the unfortunate Monophysite bishops whom 
Justin expelled from their sees (in 519) was 
Mara of Amid, the third bishop of the name. 
He was banished, with his syncelli and with 
Isidore, bishop of Ken-neshrin (Kinnesrin), in 
the first instance to Petra, but was afterwards allowed to go 
to Alexandria,5 where he died in about eight years.® Ac- 
cording to Assemani (Bibl. Orient., ii. 52; comp. p. 169), 
Mara wrote a commentary on the Gospels. It would seem, 
however, from a passage of Zacharias Rhetor,’ that Mara 
merely prefixed a short prologue in Greek to a copy of the 
Gospels which he had procured at Alexandria,§ and that 
this MS. contained (as might be expected) the pericope on 
the woman taken in adultery (John viii. 2-11). That the 
Syriac translations of the prologue and pericope were made 
by himself is nowhere stated. 

Yet another sufferer at the hands of Justin was John bar 
Aphtodnya (Aphthonia, his mother’s name).? 
He was abbot of the convent of St. Thomas at 
Seleucia (apparently in Pieria, on the Orontes), 
which was famous as a school for the study of 
Greek literature. Being expelled thence, he removed with 
his whole brotherhood to Ken-neshré (the Eagles’ Nest) on 
the Euphrates, opposite Europus (Jerabis), where he founded 
anew convent and school that more than rivalled the parent 
establishment, for here Thomas of Heraclea, Jacob of Edessa, 
and others received their training in Greek letters!° His 
Life, written by a disciple, is extant in Brit. Mus. Add. 
12174" According to Dionysius of Tell-Mahré, as quoted 
by Assemani (Joc. cit.), he died in 538. He wrote a com- 
inentary on the Song of Songs, some extracts from which 
are preserved in a Catena Patrum in the British Museum 
(Add. 12168, f. 138a), a considerable number of hymns, 
and a biography of Severus of Antioch, which must have 
been his last work, as he survived Severus only about nine 
months. g 

We now come to the man who was the real founder of the 
Jacobite Church in Asia, and from whom the 
Jacobites took their name, Jacob bar Theophi- 
lus, surnamed “ Burdéana”!*, because his dress 
consisted of a barda‘thaé or coarse horse-cloth, 
which he never changed till it became quite ragged.8 What 
Assemani could learn regarding him he has put together in 
the Bibl. Orient., ii. 62-69'®; since then our sources of infor- 


John bar 
Cursus, 


Mara ITT. 
of Amid. 


John bar 
Aphtonya. 


Jacob 
Burdé‘ana. 


1 The name of the father is also given as Cureus and Cyriacus. 
Assemani’s Barsus (3.0., ii. 54) is a misreading. 

2 There are two copies in the British Museum, edited by Kleyn, 
Het Leven van Johannes van Tel'd door Elias, 1882; see also the Life 
by, ore nd Asia in Land, Anecd. Syr., ii. 169. 


.0., li, 54. 
4 Dissert. de Syrorum Fide et Disciplina in Re Eucharistica, 1859, 


pp. 62-97. 
5 See Land, Anecd, Syr., ii. 105. 
6 Thid., p. 108. 


T [bid., iii. 250 sq. 
8 Compare what is said of his fine library and of its ultimate 
deposition at Amid, ibid., p. 245. 
B.O., ii. 54. 


10 See Bar-Hebreeus, Chron. Eecles., i. 267, 289, aud comp. pp. 258, 
295, 321; Hoffmann, Avasziige, p. 162, note 1260. < 

W Wright, Catal., p. 124, No. 5. 

12 See for example, Brit. Mus. Add. 17134 (Wright, Catal., p. 


H Cited in Brit. Mus. Add. 14731 (Wright, Catal. Ng $55). 
' 14 Usually corrupted into Baradzeus; the form Burdé‘ay4 seems 
to be incorrect ; see Bar-Hebraus, Chron. Eecles., ii. 97. 

15 See Land, Anecd, Syr., li. 374, 16 Comp. also ii, 326, 331, 
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mation have been largely increased, especially by the pub- 
lication of the Ecclesiastical History of John of Ephesus by 
Cureton and of the same writer’s Lives in Land’s Aneed. Syr., 
ii.” Ona careful study of these is based Kleyn’s excellent 


| book Jacobus Baradwiis, de Stichter der Syrische Monophysietische 


Kerk, 1882. Jacob was the son of Theophilus bar Ma‘na, a priest 
of Tella or Coustantina, and the child of his old age, After 
receiving a good education, he was entered at the monastery 
of Pésilta (or the Quarry),!* close by the village of Guammétha 
in Mount Izala (or Izla),!® not far from Telli. About 527- 
528 he and another monk of Tella, named Sergius, were 
sent to Constantinople in defence of their faith, and, being 
favorably received by the empress Theodora, they remained 
there fifteen years. Meantime the persecutions of the 
Monophysites, more especially that of 536-537 by Ephraim 
of Antioch, seemed to have crushed their party, despite all 
the efforts of the devoted John of Telli and John of 
Hephestus.” This state of matters excited the religious 
zeal of al-Harith ibn Jabalah, the Arab king of Ghassin, who 
came to Constantinople in 542-543, and urged Theodora to 
send two or three bishops to Syria. Accordingly two were 
consecrated by Theodosius, the exiled patriarch of Alexan- 
dria, namely Theodore as bishop of Bostra, with jurisdiction 
over the provinces of Palestine and Arabia, and Jacob as 
bishop of Edessa, with jurisdiction over all Syria and Asia. 
From this time forward Jacob’s life was one of ceaseless toil 
and hardship. He visited in person and on foot almost 
every part of his vast diocese, consecrating deacons and 
priests, strengthening the weak, and bringing back those 
who had erred from the true faith. But to restore the 
Monophysite Church bishops were necessary, and the con- 
secration of a bishop required the presence of at least three 
others. Selecting a priest named Conon from Cilicia 
and another named Eugenius from Isauria, he travelled 
with them to Constantinople and thence to Alexandria, 
with letters of recommendation from the patriarch Theo- 
dosius. At Alexandria Conon was ordained bishop of 
Tarsus in Cilicia and Eugenius bishop of Seleucia in Isauria, 
whilst Antoninus and Antonius were consecrated for 
dioceses in Syria. On his return to Syria other bishops were 
appointed to sees there and in Asia, among the latter the 
historian John of Ephesus ; and so the work progressed, till 
at last Jacob’s efforts were crowned by the enthroning of 
his old friend Sergius as patriarch of Antioch (in 544), 
Sergius died in 547, and the see remained vacant for three 
years, after which, by the advice of Theodosius, Jacob and 
his bishops chose Paul, an abbot of Alexandria, to be their 
patriarch. Of the subsequent internal strifes among the 
Monophysites themselves we cannot here speak. The aged 
Jacob set out once more in the year 578 to visit Damian, 
patriarch of Alexandria, but died on the Egyptian frontier in 
the convent of Mar Romanus or of Casion. Here his remains 
rested in peace till 622, when they were stolen by the emis- 
saries of Zacchzeus, bishop of Tella, and buried with much 
pomp in the monastery of Pésilta.24 His commemoration 
takes place on 28th November, 21st March, and 31st July. 
Jacob’s life was too active and busy to admit of his writing 
much. We may mention an anaphora,” sundry letters,” 
a creed or confession of faith, preserved in Arabic and a 
secondary Ethiopic translation,** and a homily for the feast 
of the annunciation, also extant only in an Arabic transla- 
tion. 

Conspicuous among the scholars of this age for his knowl- 
edge of Greek, and more especially of 
Aristotelian philosophy, was Sergius, priest Sergius of 
and archiater of Ras’ain. He was, however, if ‘ain. 
Zacharias Rhetor may be trusted, a man of loose 
morals and avaricious.° He journeyed in 535 from 
Ras’ain to Antioch to lodge a complaint before the 
patriarch Ephraim against his bishop Asylus.27 Just 
at this time the exiled Severus of Antioch and Theo- 
dosius of Alexandria, as well as the Stylite monk ZGra, 
were living with Anthimus of Constantinople under the 


WW The life.at p. 249 is of course by John of Asia; that at a 364 
‘have 


ean hardly be called his in its present form, tho he ry! 
collected most of the materials; see Kleyn, op. cit., pp. 34, 105 sq. 
18 Land, op. cit., p. 365, 11. 6, 7. ont ‘eked 
19 Tbid., p. 372, 1. 2. ; 
20 Ibid., p.176. © on 
21 See the account of this “ translation Wrlent , bishop of 
| oan 


cit, 


cil, 


Syr., tii. 289, 
Chron. Eccles., i, 207. 

2 Bar-Hebreeus (race. Eccles., i, 205) has Ascoliu 
O., ii. 323), but As¥lus is correct; see Anecd. Syr., iii 
Kleyn, Johannes van Tella, p. 59,1. penult. = 
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protection of the empress Theodora. This alarmed Ephraim, 
who seems to have found a willing tool in Sergius. At any 
rate he sent him to Rome with letters to Agapetus, who 
travelled with him to Constantinople in the spring of 536, 
and procured the deposition and banishment of the Mono- 
physites. Sergius died at Constantinople almost immedi- 
ately afterwards, and Agapetus followed him in a few days, 
wherein John of Ephesus and Zacharias Rhetor clearly see 
the judgment of Heaven.! As a man of letters Sergius was 
to the Monophysites what Probus was to the Nestorians: 
he was the first? to make them acquainted with the 
works of Aristotle by means of translations and commenta- 
ries. ‘Abhd-ishd‘, it is true, gives Sergius a place in his 
catalogue of Nestorian writers,® and states that he composed 
“expositions of logic” or “ dialectics” ; but he merely does so 
in the same way and on the same grounds that he registers 
the name of Jacob of Edessa as the author of “annals and a 
chronicle.’ The books were too valuable for him to insist 
on the heresy of the writers. In the case of Sergius there 
was an additional reason. The man was well known in the 
East,> many of his works being dedicated to his friend and 
pupil Theodore, afterwards Nestorian bishop of Mara or 
Merv (see p. 879 infra).6 What remains of Sergius’s labors is 
mostly contained in a single MS. of the 7th century (Brit. 
Mus. Add. 14658).7_ Of translations from the Greek we find 
in this volume the Jsagoge of Porphyry, followed by the 
so-called Tabula Porphyrii’ the Categories of Aristotle,® the 
Tlepi xécyov rpds ?AXEEavdpov,!? and a treatise on the soul,—not 
the well-known [epi Wvxis, but a wholly different tractate 
in five short sections. It also contains Sergius's own treatise 
on logic, addressed to Theodore, which is unfortunately 
imperfect; a tract on negation and affirmation ; a treatise, 
likewise addressed to Theodore, On the Causes of the Uni- 
verse, according to the views of Aristotle, showing how it is a 
circle; a tract On Genus, Species, and Individuality ; and a 
third tract addressed to Theodore, On the Action and Influence 
of the Moon, explanatory and illustrative of Galen’s [spt 
xpto(pov hepov, bk. iii. with a short appendix “On the 
Motion of the Sun.” Here too we find part (sections 11, 
12) of his version of the Ars Grammatica of Dionysius 
Thrax, a larger portion (sections 11-20) being contained in 
Brit. Mus. Add. 14620 (Wright, Catal., p. 802).% There is a 
scholion of Sergius on the term oxjza in Brit. Mus. Add. 
14660 (see Wright, Catal., p. 1162). In his capacity of 
physician, Sergius translated part of the works of Galen. 
Brit. Mus. Add. 14661 contains books vi.—viii. of the treatise 
De Simplicium Medicamentorum Temperamentis ac Facultatibus 
(Wright, Calal., p. 1187),!8 addressed to Theodore; and in 
Brit. Mus. Add. 17156 there are three leaves, two of which 
contain fragments of the Ars Medica, and one of the treatise 
De Alimentorum Facultatibus (Wright, Catal., p. 1188).1* As 
one of the clergy, he wasted his time in making a transla- 
tion of the works which passed under the name of Diony- 


1 Land, Anecd. Syr., ii. 19; iii. 290, 
2 Bar-Hebreeus, Chron. Syr., 62 (trans., p. 59); see also the Hist. 
Dynast.. 150 (trans., p. 94) and 264 (trans., p. 172). 

B. O., iii. i. 87. 

4 [bid., 229. 

5 He may even be identical with the Sergius mentioned by 
Agathias as residing at the Persian court, where he translated 
into Greek a history of the kings of Persia; see B. 0O., iii. 1, 87, 
note 3; Renan, De Philosophia Peripatetica apud Syros, 1852, pp. 


24-25. 

6 B. O., iii. 1,147; Renan, op. cit., p. 29. ; 

Ls Bt ai Catal., p. 1154 sq.; comp. Renan, op. cit., p. 25 sq. ; 
Journ. Asiat., 1852, 4th series, vol. xix. p. 319 sq. 

® There is a fragment of the Isayoge also in Brit. Mus, Add. 1618 
(Wright, Catal., p. his j 

® In the Vatican MS. elviii (Catal., iii. 306, No. vi.) this transla- 
tion is wrongly ascribed to Jacob of Edessa, who could hardly 
have been more than a boy at the time when the MS. in the 
British Museum was transcribed. Besides, the version is not in 
his style. The Paris MS. Ancien fonds 161 naturally repeats this 
mistake LS apraran ty Catal., p. 202). In Catal. Bibl. Palat. Medic., 
cod. exevi., it is likewise re engy — A attributed to Honain ibn 


Ishak (comp. Renan, De Philos, Peripat. ap. Syros, p. 34, note 3). 
‘The Berlin MS. Alt. Best. 36 contains as No.7 a treatise of Sergius 
on the Categories addressed to Philotheus. 

Ww Edited b a nae Anal. Syr., p. 134 sq. ; see V. Ryssel, Ueber 
den texteritischen erth d. Syr. ‘setzungen griechischer Klassiker, 
part i. 1880, ji. 1881. In parti. p.4 Professor Ryssel speaks 


of this version as “ein Meisterwerk der Uebersetzungskunst ” ; 

and in part ii. p. 10 he says: “ Die Uebersetzung der Schrift wept 

xoznou schliesst sich aufs engste an den Text des griechischen 

Ne ang eee Dass wir deshalb diese Uebersetzung als eine im 

Sinne wortgetreue bezeichnen kénnen, zeigt schon eine 

leich mit der lateinischen Bearbeitung des Apulejus Co 

” This opinion serves to rectify the judgment of Ibn 

Abi Osaibi‘ah (i. 204) that Sergius was only a mediocre translator, 

and that his work needed revision by the later Honain ibn Ishak. 
n Sachau, Sip., pp. 101— 


rx's article in Z.D M.G, xxxix, (1885), p. 237 sq. 
Sachau, Ined. Syr., pp. 88-94. cd hele 
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sius the Areopagite.'5 Brit. Mus. Add, 12151'6 contains this 
version with the introduction and notes of Phocas bar 
Sergius of Edessa,!’ a writer of the 8th century, as appears 
from his citing Athanasius II. and Jacob of Edessa. In 
Brit. Mus. Add, 22370!8 we find Sergius’s own introduction 
and the commentary of a later writer, Theodore bar 
Zaridi.!® 

If Sergius was the Probus of the Monophysites, their 
Ma‘nai was Paul, bishop of Callinicus (ar- Paul of 
Rakkah),”® who, being expelled from his see  ajlinieus. 
in 519, betook himself to Edessa and there 
devoted himself to the task of translating the works 
of Severus into Syriac. We know for certain®! that 
he edited versions of the correspondence of Severus and 
Julian of Halicarnassus on the corruptibility or incorrupt- 
ibility of the body of Christ, with a discourse of Severus 
against Julian”; of the treatise against the Additions or 
Appendices of Julian,* and against the last apology of 
Julian; of that against the Manichees ; and of the Phila- 
lethes2® Probably by him are the older translations of the 
Homilie Cathedrales* and that of the correspondence of 
Sergius Grammaticus and Severus regarding the doetrine 
of the two natures in Christ,”7 possibly, too, the translation 
of the treatise against John Grammaticus of Ceesarea* and 
of some other works which are known to us only by a few 
scattered cvitations.2 Hence he is called by the Jacobites 
Méphashshtkana dhakhéthabhé, “the Translator of Books.” 

This seems the proper place to make mention of a most 
important though anonymous work, the trans- 


lation of the so-called Civil Laws of the Emperors Civil eth 
Constantine, Theodosius, and Leo, which lies at Emperors. 


the root of all subsequent Christian Oriental 
legislation in ecclesiastical, judicial, and private matters.*! 
The Syriac version, made from a Greek original, exists in 
two manuscripts,” the older of which undeniably belongs 
to the earlier part of the 6th century. The work itself ap- 
pears, according to the researches of Bruns (op. cit., pp. 318- 
319), to date from the time of the emperor Basiliscus (Brit. 
Mus. Add. 475-477), who was a favorer of the Monophysites ; 
the Syriac translation is ascribed to a Monophysite monk 
of Mabbdgh or Hierapolis (ibid., p. 155). The Paris MS. 
probably represents a Nestorian revision of the 9th or 10th 
century at (Baghdad) Baghdadh (ibid., p. 166). The oldest 
MS. of the secondary Arabic version is dated 1352 (ibid., p. 
164), but it has been traced back to the time of the Nesto- 
rian lawyer Abu ’1-Faraj ‘Abdallah ibn at-Taiyib (who died 
1043), whether made by him or not (ibid., p.177). It be- 
longs to the same class as the London Syriac, but is based 


16 See Frothingham, Stephen bar Sudaili, p. 3. 

16 See Wright, Cutal., p. 493. 

1 BR. O., i. 468. Assemani erroneously places him before Jacob 
of Edessa. 

18 See Wright, Catal., p. 500. 

19 There are also old MSS. of Sergius’s version in the Vatican, 
Cafal., iii. Nos. evii. (p. 56), ecliv. (p. 542). Bar-Hebreeus states 
ee Dynast., p. 158 ; transl., p. 99) that Sergius translated into 

yriac the Syntagma of the Alexandrian priest and physician 
Aaron, and added to it two books; but Steinschneider (A/-/aratz, 
p. 166, note 2) says that this is a mistake, and that the real author 
of the two additional books was the Arabic translator Masarja- 
waihi or Masarjis. The translator of the Geoponica, A/-Miudhah 
a-Rimiyah (Leyden, cod. 414 Warn. ; Catal., iii. 211) and joint 
translator of the MeyaAn ovvragts of Ptolemy (Leyden, cod. 680 
Warn. ; Cutal., iii, 80), by name Serjis or Serjtim (Sergius or Ser- 
gona) ibn ar-Rimi, seems to be a quite different person of later 

ate 


% B. O., 11.46. He is to be distinguished from his namesake 
and contemporary, Paul, aor, of Edessa, who was banished to 
Euchaita in 522 (B. O., i. 409-411), restored to his see in 526 (ibid., 
p- 413), and died in the following year; whereas Paul of Callini- 
cus was working at Edessa in 528 (see p 880 infra). 

2 Thanks in ies to a note at the end of Cod. Vat. exl. (Catal, 
iii. 228; comp. B O., loc. cit.). " 

22 Completed in 528; Cod. Vat. exl.; Brit. Mus. Add. 17200 
(Wright, Catal., p. 554) - 

23 God. Vat. exl.; Brit. Mus, Add. 12158 (Wright, Catal., p. 556), 
dated 588. 

2% Brit. Mus. Add. 12158, 

2% There is a long extract from this work in Cod. Vat. exl. 
(Catul., iii, 232). 

2% Brit Mus. Add. 14599, dated 569; Cod. Vat. cxlii., dated 576 ; 
exliii., dated 563; eelvi. ; 

27 Brit. Mus. Add. 17154. 

28 Brit. Mus. Add. 17210-11, 12157. 

2 Compare, for emp ey Wright, Cutal., p. 1323. The transla- 
tion of the Octoéchus is the work, not of Paul of Callinicus, but of 
an abbot Paul, who executed it in the island of Cyprus (see p. 880 


age quoted by Assemani (3.0., i. 409, note 2) seems, 
however, to confound him with his namesake of Edessa. 
+ ® B_O,, iii. 1, 267, note 6, 278, 338-339, 351 col. 2; comp. Bruns 
and Sachau, Syrisch-Romisches Rechtsbuch, 1880, pp. 175-180. 

8 Brit. Mus. Add. 14528 (Wright, Catal., p. 177), and Paris, 
Suppl. 38 pap ey Catal., p.75 col. 1. No. 46), The text of the 
former was first published by Land (Anecd. Syr., i. 30-64), with a 
Latin translation. Both have been edited and translated, along 
with the Arabic and Armenian versions, with translations and a 
learned apparatus, by Bruns and Sachau, op, cit. 
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on a better text, such as that of the fragment in Brit. Mus. 
Add. 18295 (ibid., p. 172.1 Of the secondary Armenian 
translation the same is to be said as of the Arabic. The 
oldest MS. of it dates from 1328, but it probably goes as far 
back as the end of the 12th century (ibid., p. 164). The 
Georgian version, of which there is a MS. at St. Petersburg, 
is most likely an offshoot of the Armenian. 

Another scholar, besides Sergius, whom ‘Abhd-ishd‘ 
Aha wrongly claims asa Nestorian is Aht-dh’em- 
dh'emméh, ™éh, metropolitan of Taghrith (Tekrit). He 

appears, on the contrary, to have been the head 
of the Monophysites in the Persian territory. According 
to Bar-Hebreeus,* he was appointed by Christopher, catholi- 
cus of the Armenians, to be bishop of Béth ’Arbiyé,’ but 
was promoted by Jacob Burdéana in 559 to the see of Ta- 
ghrith, where he ordained many priests and founded two 
monasteries, Among his numerous converts from heathen- 
ism was a youthful member of the royal family of Persia, 
whom he baptized by the name of George. This excited 
the anger of Khosrau I. Andsharwan, who ordered the 
bishop to be beheaded (2d August, 575). As a writer Aha- 
dh’emméh seems to have been more of a philosopher than 
a theologian.’ He wrote against the Persian priesthood 


and against the Greek philosophers, a book of definitions, | 
a treatise on logic, on freewill in two discourses, on the soul | 


and on man as the microcosm, and a treatise on the compo- 
sition of man as consisting of soul and body.s He is also 

mentioned by later authors as a writer on grammar.§ 
Somewhat before this time a monk of Edessa whose name 
is unknown to us, tried his hand at the compo- 


Sonata sition of a tripartite historical romance,’—a 
‘artoal ro. history of Constantine and his three sons; an 
mances. account of Eusebius, bishop of Rome, and his 


sufferings at the hands of Julian the Apostate ; 
and a history of Jovian or, as the Orientals usually call him, 
Jovinian, under Julian and during his own reign. The 
whole purports to be written by one Aploris or Apldliris 
(Apollinarias?), an official at the court of Jovian, at the re- 
quest of ‘Abhdél, abbot of Sndrin (?) Mahiza, with a view 
to the conversion of the heathens. All three parts contain 
but a very small quantity of historical facts or dates, and deal 
in the grossest exaggerations and inventions. Yet the Syriac 
style is pure, and we gain from the book a good idea of the 
way in which the author’s countrymen thought and spoke 
and acted. This romance has been published by Hoff- 
mann,’ and Néldeke has given a full account of it, with an 
abridged translation, in Z. D. M. G., xxviii. p. 263 sq. He 
places the time of composition between 502 and 532. It is 
curious to find that this romance must have been known in 
an Arabic translation to the historian at-Tabari, who treats 
it asa genuine historical document2® From him it has 
passed to the Kamil of Ibn al-Athiy, i. 283 sq.,and the Akhbar 
al-Bashar of Abu ’1-Fida (Hist. Anteislamica, ed. Fleischer, 
p. 84). Ibn Wadih al-Ya‘kubiseems in his Annals! to have 
drawn from the same source, though independently of at- 
Tabari, and so also al-Mas‘idi, Murijj adh-Dhahab, ii. 323. 
Bar-Hebreus has also made some use of it in his Chronicon, 
ed, Bruns and Kirsch, pp. 68-69. No doubt, too, it is the 
work attributed by ‘Abhd-ishd‘ to the grave ecclesiastical 
historian Socrates, who, as he says,!! wrote “ a history of the 
emperors Constantine and Jovinian.” 

Another, but much inferior, romance, of which Julian is 
the hero, is contained in Brit. Mus. Add. 7192, a manu- 
script of the 7th century. It has been edited by Hoffmann, 
op. cit., pp. 242-259, and translated by Néldeke, Z. D. M. G., 
xxviii. 660-674. We shall not be far wrong in assigning it 
likewise to the 6th century, though it is probably rather 
later than that just noticed. * 

Of real historical value, on the contrary, is the anony- 

ee mous Chronicon Edessenum, fortunately pre- 
> hao served to us in the Vatican MS. elxiii.,2 and 

* edited by Assemani in B.0., i. 388-417. There 
is an English translation of it in the Journ. of Sacred Lit., 
1864, vol. v. (new ser.), p. 28 sq. It begins with A.Gr. 180, 
but the entries are very sparse till we reach A.Gr. 513 (202 


1 Wright, Catal., p. 1184. 

2 Chron. Eccles., li. 9; comp. B.O., ii. 414, iii. 1, 192, note 8, 

8 Ba-arbay4, the district between Nisibis and the Tigris. 

4 B. O,, iii. 1, 192. 

6 ‘i this last partis extant in Brit. Mus. Add. 14620 (Wright, 


¢ Sée B.0., iif. 1, 256, note 2. 

7 ane in Brit. Mus. Add. 14641, ff. 1-131, a MS. of the 6th 
century. 

8 Julianos der Abtriinnige. 1880. 

® At-Tabari. Annales, i. 840 sq. ; see Néldeke, in Z.D.M.G., xxviii, 
291-292, and Geschichte der Perser und Araber zur Zeit der Sasaniden, 


ake 
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| A.D.). The last of them refers to the year 540, about which 
| time the little book must have been compiled. The author 
made use of the archives of Edessa and other documents 
now lost to us,as well as of the Chronicle of Joshua the 
| Stylite see above, p. 873). In religious matters he is not a 
violent partisan, nor given to the use of harsh words, a 
thing to be noted in the age in which he lived. 

Another writer of first-rate importance as a historian is 
John, bishop of Asia or Ephesus, “ the teacher 


of the heathen,” “the overseer of the heathen,” wen - 
and “the idol-breaker,” as he loves to style Ephecus, 


himself. He was a native of Amid, and must 
have been born early in the 6th century, according to Land 
about 505. He was ordained deacon in the convent of St. 
John in 529, when he must have been at least twenty years 
of age.® In 534 the terrible pestilence of the reign of 
Justinian broke out, and at that time John was in Pales- 
tine,!¢ having, doubtless, fled from Amid to avoid the perse- 
cution of the Monophysites by Abraham bar Kili (?) of 
Tella, bishop of Amid (from about 520 to 546), and Ephraim 
bar Appian of Amid, patriarch of Antioch (529-544), “a 
much worse persecutor than Paul or Euphrasius.”!7 In 535 
we find him at Constantinople, where in the following 
year, according to Bar-Hebreus,'* he became bishop of the 
Monoplhysites in succession to the deposed Anthimus, Be 
this as it may, he was certainly received with great favor 
by Justinian, whose friendship and confidence he enjoyed 
for thirty years, and “had the administration of the entire 
revenues of all the congregations of the believers (i.e., the 
Monophysites) in Constantinople and everywhere else.” 
Wishing to root out heathenism in Asia Minor, obviously 
for political as well as religious reasons, the emperor ap- 
pointed John to be his missionary bishop.” In this task 
he had great success, to which his faithful friend and fel- 
low-laborer for thirty-five years, Deuterius, largely contrib- 
uted.2!_ He interested himself, too, in the missionary ef- 
forts of Julian, Theodore, and Longinus among the Nubians 
and Alodei.2* In 546 the emperor employed him in search- 
ing out and putting down the secret practice of idolatry in 
Constantinople and its neighborhood.” After the death 
of his patron the fortunes of John soon underwenta change. 
Bk. i. of the third part of his History commences with the 
persecution under Justin in 571, in which he suffered im- 
prisonment.** His friend Deuterius, whom he had made 
bishop of Caria, was also persecuted, and died at Constanti- 
nople.» From this time forward John’s story is that of his 
party, and the evidently confused and disordered state of his 
History is fully explained and excused by his own words 
in bk. ii. 50, where he tells us®6 “that most of these histor- 
ies were written at the very time when the persecution 
was going on, and under the difficulties caused by its pres- 
sure; and it was even necessary that friends should re- 
move the leaves on which these chapters were inscribed, 
and every other particle of writing, and conceal them in vari- 
ous places, where they sometimes remained for two or three 
years. When therefore matters occurred which the writer 
wished to record, it was possible that he might have partly 
spoken of them before, but he had no papers or notes by 
which to read and know whether they had been described 
or not. If therefore he did not remember that he had re- 
corded them, at some subsequent time he probably again 
proceeded to their detail; and therefore occasionally the 


same subject is recorded in more chapters than one ; nor 
afterwards did he ever find a fitting time for plainly and 
clearly arranging them in an orderly narrative.” Some of 
the chapters are actually dated at various times from A.Gr. 
886 (575 A.D.) to 896 (585), The time and place of his death 
are unknown, but he cannot have lived long after 585, being 


18 See Eccles. Hist., ed. Cureton, bk. ii. ch. 4 and bk. iii. ch. 36; 
Land, Aneed. Syr., ii. 256, 1. 25. 

14 B.O., ii, 83; Bar-Hebreeus, Chron. Eccles.,i.195. 
ie ey: ii., Dissert. de Monophysitis, p. exxv.; Land, Aneed, Syr., 

W B._O., ii. 85-86. iy 

W E.H., ed, Cureton, bk. i, ch. xli.; comp. B.O., ii. 51, 
18 Chron. Eccles., i. 195. ku 
19 F.H., ed. Cureton, bk. v. ch. 1, “bce 
20 Jbid., bk. ii. ch. 44; bk. iii. ch. 86,37; comp. B.O., ii. 85. 
2 F. H., ed. Cureton, bk. ii. ch. 44, eet 


% Tbid., bk. iv. ch. 6-8, 49-53 ; comp. Bar-Hebraeus, Cirom, Bein, 


i. 229. How just his views were as a missionary may be seen 
bk. iv. ch. 50, where he says “that it was not right | 
ring and heathen people, who asked to be converted 
ity and to learn the fear of God, there should be 
before everything that was necessary for pee 
rere and offence and the revilings of Ch 
ns.” i 

3 B.O., ii. 85. Yat 

* FE. H., ed. Cureton, bk. i. ch. 17; bk, ii. ch. 4-7. Of n 
proceedings he complains in bk. ii. ch. 41, where he 
Tpoagrevoy, etc. -~ 


2% E.H., ed. Cureton, bk. ii. ch. 44. 4 mall 
% Payne Smith's translation, p. 163. ) 
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then about eighty years ofage.! His greatest literary work 
is his Zeclesiastical History in three parts, the first two of 
which, as he himself tells us,? embraced, in six books each, 
the period from Julius Cesar to the seventh year of Justin 
II., whilst the third, also in six books, carried on the tale 
to the end of the author’s life. The first part is entirely 
lost. Of the second we have copious excerpts in the Chronicle 
of Dionysius of Tell-Mahré* and in two MSS, in the British 
Museum. The third has fortunately come down to us, 
though with considerable lacunz, in Brit. Mus. Add. 14640 
(of the 7th century).5 This book is worthy of all praise 
for the fulness and accuracy of its information and the evi- 
dent striving of the author after impartiality. The Syriac 
style, however, is very awkward and involved, and abounds | 
in Greek words and phrases. Of scarcely less value for the 

history of his own time is another work entitled Biographies 

of Eastern Saints, men and women, contained in Brit. Mus. 

Add. 14647, ff. 1-135. These lives were gathered into one 

corpus about 569, as appears from the account of the combi- 

nation of the monasteries of Amid during the persecution 

of 521, which was put on paper in 567,’ and from the history 

of the convent of St. John, extending from its foundation 

in 389 to 568.8 To these lives Land has added three more, 

which are ascribed in MSS. to John, but do not seem to 

have been included in this collection. 

The name of Zacharias Rhetor or Scholasticus, bishop of 
Mityléné in Lesbos,'® must next be mentioned, 
for, though a Greek author, his work has 
entered into the Syriac literature as part of a 
compilation by a Syrian monk. The Lcelesiastical History 
of Zacharias seems to have terminated about the year 518, 
whereas his Syriac translator was writing as late as 569, 
and even later. The MS. in the British Museum, Add. 
17202, cannot be younger than the beginning of the 7th 
century, and is clearly the compilation of a Monophysite, 
who used Zacharias as his chief authority in books iii—vi.; 
whereas books i., ii., and vii.-xii. were gathered from dif- 
ferent sources, such as Moses of Aggél (about 550-570), 
Simeon of Béth Arshim (see above, p. 873), Mara of Amid | 
(see above, p. 873), the correspondence of Julian of Hali- 
earnassus and Severus of Antioch ‘see above, p. 875), the 
history of John of Ephesus, ete. Ina Syriac MS. in the 
Vatican (No. exly.)™ we find a series of extracts from this 
Syriac work (f. 78 sq.) as a continuation of copious excerpts 
from the Greek histories of Socrates and Theodoret. The 
last of these, on the public buildings, statues, and other 
decorations of the city of Rome, has been carefully re- 
edited and annotated by Guidi. 

We turn from the historians to the ascetic writers of this 
century, who seem to have been more prized by their 
countrymen, though far less valuable to us. And first we 

h mention the author who is commonly called 
aan John Sabha'* or “ the Aged,” placing him here 

i on the authority of Assemani (B.0., i. 433 , for 
‘Abhd-ishO‘ claims him as a Nestorian (B.0., iii. 1,103). His 


Zacharias 
Rhetor. 


1 See Land, Joannes Bischof von Ephesos, der erste Syrische Kirch- 
enhistoriker, 1856. A very useful book. 

2 £.H., ed. Cureton, bk. i. ch. 3. 

8 B.O., ii. 100; com BP 85-90. 

4 Add. 14647 (da ), ff. 186-139; Add. 14650 (dated 875), ff. 
189-206. Edited by Land, Aneed. Syr., ii, 289-329 and 385-391. See 
also a small fi ent, ibid., 363, from Add. 12154, f. 201 b. 

§ Edited by Cureton, 1853. There is an English translation by 
R. fred Smith, 1860, and a German one by Schénfelder, 1862. 
ited by Land, Anecd. Syr., ii, 1-288. 

7 Anecd. Syr., ii, 212, 1.17; see also p. 191, last two lines, 

8 Thid.. ii. 288, 11. 2, 3. 

® Jbid,, ii, 343-362. That of Jacob Burdé‘ana (idid., p. 864) is not 
his, at least in its present shape (see above, p. 833). There is a 
slightly different redaction of it in the Bibl. Nation. at Paris, Anc. 
fonds 144 (Zotenberg, Catal., te 187). 

Land, Joannes Bischof von Ephesos, p.35 sq., and Anecd. 


10 See 
.. lii., Preface. 
Sut Land, hen gine hig lii. pp. xi., xii., and p. 5, 1. 21 sq. 
12 See Wrigh ‘ wie 


6 
1% Not afewe yee B books vile: seem to be derived, in part 
at an , from the second part of the Ecclesiastical History. 

M4 Guta .» iii. 253; B.O., ii. d4 sq.; Mai, Seri m. Veterum Nova 
Coectio, x. pp. xi.-xiv.. $32-888. The MS., which Assemani calls 
er. Syriacis literis stronghylis exaratus” (p. 253), is not 
tains the work of See Elias, who sat from 708 to 728. 

16 I! Testo Siriaco Descrizione di Roma, ete., from the Bullet- 
tino della Archeologica di 

bring: rg 3 It is also extant in a shorter form in Brit. Mus. 
. 12154, f. 158a (See Wright, Catal., p. 984; Guidi, p. 235 sq.). 

mani gives 1 

ihe says (p. 433), is a convent at Nineveh, on the opposite bank of 

qelaGa, which he renders Joannes Daliathensis, ue., from ad- 

Daliyah, alt, probably meaning Daliyat Malik fbn Tauk. on 


ely to be earlier than the middie of the 8th century, as it con- 
di Roma, fase. iv. anno 1884 

16 There is some uncertainty about his name, In B.0.,i. 434, 
the Tigris from Mosul. In vol. iii.1,103he prints MDa S39 OC 
the right bank of the Euphrates below ar-Rakkah and Rahbat 
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floruit is given as about 550. His writings consist of short 
sermons or tracts, exclusively intended for the training and 
study of monks and cwnobites, and a number of letters. 
‘Abhd-ishd‘ (loc. cit.) says: “he composed two yolumes, 
besides mournful epistles, on the monastic life.” They 
were collected!? by his brother, who has prefixed a brief 
apology, at the end of which the reader may find a curious 
example of affected humility (B.0., i. 435).18 Two short 
specimens of the style of “ the spiritual old man,” ash-Shaikh 
ar-rihhni, are printed in Zingerle’s Monumenta Syr., i. 102- 
104. 

A little junior to John Sibhi was the even more widely 
known Isaae of Nineveh,!® to whom the Nes- 
torians also lay claim.”° His date is fixed, as 
Assemani points out, by the facts of his citing 
Jacob of Strigh and corresponding with Simeon 
Stylites the younger or Thaumastorites, who died in 593. 
According to the Arabie biography, printed in B.O., i, 444, 
he was » monk of the convent of Mar Matthew at Mosul, 
and afterwards became bishop of that city, but soon re- 
signed his office and retired to the desert of Skété in Egypt, 
where he composed his ascetic works. According to ‘Abhd- 
isho‘ (B.O., iii. 1, 104), Isaae “ wrote seven volumes on the 
guidance of the Spirit, and on the Divine mysteries and 
judgments and dispensation.” Many of his discourses and 
epistles have been catalogued by Assemani, B.O., i. 446-460. 
The MS. Vat. exxiv. contains the first half of his writings 
(Catal., iii. 143), and similarly MSS. Brit. Mus. Add, 14632 
and 14633.21. The Arabic translation is divided into four 
books; the Ethiopie is naturally derived from the Arabic. 
A Greek version was made from the original Syriac by two 
monks of St. Saba, near Jerusalem, named Patricius and 
Abraamius, on which see Assemani, B.O., i. 445, and Bickell, 
Conspectus, p. 26. The only printed specimens of his dis- 
courses are two in Zingerle’s Monwmenta Syr., i, 97-101. 

Another author of this class, but of less mark, is Abra- 
ham of Nephtar,?2? who flourished towards the 
end of the 6th century and in the early partof Abraham 
the 7th2% Him, too, the Nestorians claim as of Nephtar. 
theirs.24 ‘Abdh-ishd‘ speaks of “ various works” 
of his, but our libraries seem to contain only eight short 
discourses, the titles of which are given by Assemani, B.0O., 
i. 464.26 They have been translated into Arabic, and there 
was also a Persian version of them by Job the monk (B.0., 
iii. 1, 431). 

We record here the name of Moses of Aggél as being one 
of those who, after Rabbila, undertook the 
translation of the writings of Cyril of Alex- 
andria into Syriac. He made a version of the 
Glaphyra, at the request of a monk named 
Paphnutius, from whose letter?’ we learn that the treatise 
On Worship in Spirit and in Truth had been already trans- 
lated, whilst from the reply of Moses, as quoted in B.O., 
ii. 82-83, it is obvious that he was writing after the death 
of Philoxenus and the chorepiscopus Polycarp. Hence we 
may place him soon after the middle of the century, say 
from 550 t0570. Much later he cannot be, because his trans- 
lation of the History of Moses and Asyath (see above, p. ° 
866) has been admitted into the Syriac compilation that 
passes under the name of Zacharias Rhetor (see above, p. 
877, 


Malik ibn Tauk. In the Vatican Catalogue he calls him Dalia- 


thensis, writing, however, in Syriac id. 439. But how can 
oa) 22 mean ‘of ad-Daliyah” (has@umd9)? Following the 

analogy of waMlaDeso» wap 50 yeeTIO) [D9 eLesQe, and 

the like, it ought rather to mean “John of the Vine-Branches,” 

. a : ay with the Varicose Veins,” or (as in Arabic) “ John of the 
uckets.”’ 

17 See Wright, Catal., p. 863, j._ In the B.0.,i.434, Assemani gives 
an Arabic version of it from a Vatican MS. 

18 Fora list of them in Syriac and Arabic, see B.O., i, 435-444, | 
and oh Wright, Catal., pp. 582, 584, 860, 870 (No. iM There is 
also an Ethiopie version, Aragdwit Manfasdwi, made from the 
Arabic; see Zotenberg, Catal. des MSS. Ethiopicns de la Bibl. Nation., 


19 B.0., i. 444. 20 Tbid., iii. 1,104. 

21 Wright, Catal., Pp. 569, 576. 

2 Also written Nethparand Nephrath ; see Assemani, Catal. Vat., 
iii. 188. But, as we can find no trace of any such town as Nephtar, 


the name of 4433 may have some other origin. 


3 BO., iii. 1.191, note. , 
#4 Compare Wright, Catal., p. 187, No. 154. | ™ B.O., iii, 1,191, 
2% There seem to be ten in Cod. Vat. eecexix. ; see Mai, Seri 


Isaac of 
Nineveh. 


Moses of 
Aggél. 


Vett. Nova Coli, v. 65. 
(Catal., iii. 53) ; Guidi, Rendiconti della R, Acca- 
% Brit. Mus. Add. 12166, ff. 155-258, 
(Catal., iii.54), and the MS. in the British Museum, Add. 14555, is 


27 Cod. Vat. evii. 
demia dei Lincei, May and June, 1886, p. 899 sq. 

on bears date 553 (Wright, Catal., 
Pi Of the Vatican MS. of the Gl only five leaves remain 
very VT gota (Wright, Catal., p. 483), As Guidi has shown, these 
two MSS. are merely the disjecta membra of one codex. 
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Peter of Callinicus (ar-Rakkah), Jacobite patriarch of 
Antioch, 578-591,! deserves mention on account 
of his huge controversial treatise against Da- 
mian, patriarch of Alexandria, manuscripts of 
parts of which, of the 7th and 8th centuries, 
are extant in the Vatican and the British Museum. Other 
writings of his are an anaphora,’ a short treatise against 
the Tritheists,t sundry letters,®> and a metrical homily on 
the Crucifixion of our Lord.6 In the dispute between him 
and Damian was involved his syncellus and successor Ju- 
lian, who defended Peter against an attack made upon him 
by Sergius the Armenian, bishop of Edessa, and his brother 
John. 

Of the numerous Nestorian writers of the 6th century we 
unfortunately know but little more than can be learned 
from the catalogue of ‘Abhd-isho‘. Their works have 
either been lost, or else very few of them have as yet 
reached our European libraries. 

The successor of Narsai (above, p. 870) in the school of 
Nisibis was his sister’s son Abraham,® who 
must have fled from Edessa with his uncle.? 
His principal writings are commentaries on 
Joshua, Judges, Kings, Ecclesiasticus, Isaiah, 
the twelve minor prophets, Daniel, and the Song of Songs.!” 

To him succeeded as teacher John, also a disciple of Nar- 


Peter of 
Callinicus, 


Abraham 
of Nisibis. 


sai! He wrote commentaries on Exodus, 
John of Leviticus, and Numbers, Job, Jeremiah, Eze- 
Nisibis. kiel, and Proverbs; also controversial treatises 


against the Magi or Persian priesthood, the 
Jews, and (Christian) heretics; a book of questions on the 
Old and New Testaments; and various hymns. If the dis- 
courses on the plague at Nisibis’? and the death of Khosrau 
I. Andsharwan be really by him, he was alive as late as 579, 
in the spring of which year that monarch died.¥ 
John was followed by Joseph Huzaya,'* another disciple 
of Narsai,® and the first Syriac grammarian. 
Of him Bar-Hebreus observes!® that “he 
changed the Edessene (or Western) mode of 
reading into the Eastern mode which the Nes- 
torians employ ; otherwise during the whole time of Narsai 
they used to read like us Westerns.” He was the inventor 
of some of the Syriac signs of interpunction,!’ and wrote a 
treatise on grammar }8 and another on words that arespelled 
with the same letters but have different meanings. 
Of Mar-abha™ the Elder, catholicus from 536 to 552, we 
have already spoken above as a translator of the 
Mir-abhal. Scriptures (p.826). He was a convert from the 
Zoroastrian religion, and seems to have been a 
man of great talent and versatility, as he mastered both 


Joseph 
Hizaya. 


B.O., ii. 69, 332, Bar-Hebreeus, Chron. Eccles., i. 250. 
pan 77-82; com. Bar-Hebreus, Chron. Eccles., i. 257. 

Ay Lat. 

Brit. Mus. Add. 12155, f. 231 b (Wright, Catal., p. 951). 
Wright, Catal. p. 1314. 

Brit. Mus. Add. 14591 (Wright, Catal., p. 671). 

B.O., ii. 333; Bar-Hebreeus, Chron. Eccles., i. 259. 

8 B. O., iii, 1,71. Assemani would seem to have confounded 
rag — alater Abraham of Béth Rabban; see his note, B. 0., 
iii. 1, 631. 

® There seems to be no reason for identifying him with Abra- 
ham ‘“‘the Mede,” whom Simeon of Béth Arshim nicknames 
“the Heater of Baths” (B. 0O., i. 352). 

10 The hymn appended to Nestorian copies of the Psalter prob- 
ably pertains to this Abraham and not to the later Abraham of 
Béth Rabban (see, for example, Brit. Mus. Add. 7156, f. 157b); 
Spars Bickell, Conspectus, p. 37,and Hoffmann, Opuse. Nestor., xi, 
note 2. : 

2B. O., iii. 1,72. Here again Assemani seems to have mixed 
up this John with a later John of Béth Rabban and with John 
Pog of Béth Garmai; see his additional notes in B. O., iii. 1, 

» (US. 

12 During the time of the catholics Joseph and Ezekiel, from 
552, to, 578; see B. 0., ii 418, 433, note 2, : es 

e hymn in the Nestorian . of the Psalter (mentioned 

in note 23 above) is probably by this John and not y the later 

John of Béth Rabban ; comp. Hoffmann’s note referred to above. 

The monastery of Rabban Zékha-isho‘ (or Ishd‘zékha) in Dasen 

was not founded till about 590, and Zékha-ish6' himself did not 

he fe yee thirteenth year of Khosrau II. Parwéz, 603; see B. 0 

9 BIL 

4 I. e., of al-Ahwaz or Khizistin. He must not be confounded 
Fen mayen Hazziya, of whom we shall speak hereafter (see p. 

infra). 

6 Bar-Hebreus, Chron. Eccles., ii. 78, says that Joseph Hizaya 
was the immediate successor of Narsai; but the Nestorian writer 

ted by Assemani (B. O., iii. 1, 64) is likely to be better informed. 
The passage quoted ibid., p. 82, points in the same direction ; 
comp. also B. 0O., iii. 2, emxxvii. 

16 . cit.; comp, B. O., ii, 407. 

1 See Wright, »p. 107, col. 2. Assemani (B. 0., iii. 1, 64, col, 


2) has mistranslated the words b&5 tes) as wel Py 


Comp. Hoffmann. . Nestor., viii. xi. 
18 Berlin, Royal Library, Sachau 226, 4. 
19 Bar-Hebreeus, Guvres grammaticales, ed. Martin, ii. 77. 
2 Properly Mir(i)-abba, but we shall write Mar-abha, 
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|the Greek and Syriac languages. Receiving baptism at 
| Hérta (al-Hirah) from a teacher named Joseph, he went 
for the purposes of study to Nisibis, and afterwards to 
| Edessa, where he and his teacher Thomas 1 translated into 
Syriac the lityrgy of Nestorius. They visited Constanti- 
nople together, and escaping thence at some risk of their 
lives, betook themselves to Nisibis, where Mar-abha became 
|eminentasateacher. On being chosen catholicus he opened 
| a college at Seleucia and lectured there. Unluckily, he got 
into controversy, it is said, with the Persian monarch 
'Khosrau I. Andsharwan (531-579), who banished him to 
| Adharbiigin (Azerbijan) and destroyed the Nestorian 
church beside his palace at Seleucia. Mar-abha, however, 
had the temerity to return to Seleucia, was thrown by the 
| king into prison, and died there.* His dead body was car- 
ried by one of his disciples to Hérta, where it was buried 
| and a monastery erected over the grave. He wrote ** com- 
mentaries on Genesis, the Psalms, and Proverbs, and the 
| epistles of St. Paul to the Romans, Corinthians, Galatians, 
Ephesians, Philippians, and Hebrews; various homilies; 
synodical epistles ;2> and ecclesiastical canons. In these 
last he opposed the practice of marriage at least among the 
higher orders of the clergy, the bishops and catholics, 
What is meant by his “‘canones in totum Davidem” ma, 
be seen from such MSS. of the Psalter as Brit. Mus. Add. 
715677 and Munich, cod. Syr. 4 (Orient, 147).28 Hymns of 
his are also extant.29 
Under Mar-abha flourished Abraham of Kashkar (al- 
Wasit), distinguished for his acquaintance with 


philosophy and for his ascetic virtues. He in- abr 
troduced certain reforms into the Persian mon- kar. 


asteries. After living for some time in a cave at 
Hazzah,** he betook himself to Jerusalem and thence to Egypt. 
Returning to his old haunt, he led the life of a hermit for 
thirty years, travelling into the far north as a missionary. 
He died at Hazzah, but his body was secretly removed to 
his native place Kashkar. He wrote a treatise on the 
monastic life, which was translated into Persian by his 
disciple Job the monk. 

He must, it would seem, be distinguished from another 
Abraham of Kashkar, who lived about the same time, and 
with whom Assemani has confounded him.®? This Abraham 
was a student at Nisibis under Abraham the nephew of 
Narsai. Thence he went to Hérta (al-Hirah), where he 
converted some of the heathen inhabitants, visited Egypt 
,and Mount Sinai, and finally settled down as a hermit in a 
cave on Mount Izla, near Nisibis, where a great number of 
followers soon gathered about him and a large monastery 
was built. He introduced stricter rules than heretofore 
among the coenobites.*® His death did not take place till 
towards the end of the century.** i 

Theodore, bishop of Mari or Mery, was appointed to this 
see by Mar-abha in place of David, whom he q 


had deposed, about 540, He seems to have been P clan 
much addicted to the study of the Aristotelian Merv. 


dialectics, since several of the translations and 

treatises of Sergius of Ras‘ain are dedicated to him.®* Among 
his own works*® there is mentioned “fa solution of the ten 
questions of Sergius.” He also composed a commen on 
the Psalms and a metrical history of Mar Eugenius his 
companions,*? who came from Klysma and introduced ascet- 
icism into Mesopotamia about the beginning of the 4th cen- 
tury. What may have been the contents of the “ liber varii 


"1 Probably the same who is mentioned among his disciples in 
B. O., ii. 412, and some of whose writings are enumerated by 
‘Abhd-ish6‘ in B. O., iii. 1, 86-7. 

% So ‘Abhd-isho' in B. 6., iii, 1, 36: but in Brit. Mus. Add. 7181 
the same remark is made as to the liturgy of Theodore of Mop- 
suestia (see Rosen, Catd., p. 59). : ; 

% B. O., ii. é 1, 75, notes 1, 2; Bar-Hebreus, Chron., 


11-412, iii. 


cin 1; comp. Cod. Vat. ceevi. 


B.O., i 
mp. 
B. 


0! 
ee 


6TH CENTURY. ] 


argumenti” which he wrote at the request of Mir-abha 
himself it is hard to guess, in the default of any copy of it. 

Theodore’s brother Gabriel, bishop of Hormizdshér, is! 
stated by ‘Abhd-ishd" to have written two con- 


Gabriel troversial books against the Manichees and the 
of Hor- . 
mizdshér, Chaldeans (astrologers), as also about 300 chap- 


ters on various passages of Scripture which 

needed elucidation and explanation. 
The successor of Mar-abha in the see of Seleucia was Jo- 
seph, in 552. He studied medicine in the West 


~ ye and practiced in Nisibis, where he lived in one 
cia. of the convents. Having been introduced by 


a Persian noble to the notice of Khosrau I., he 
cured that monarch of an illness, and ingratiated himself 
with him so much that he favored his appointment to the 
office of catholicus. Of his strange pranks and cruelties as 
archbishop, some account, doubtless highly colored, may be 
read in B.O., iii. 1, 482-433, and Bar. Hebreeus, Chron. Eccles., 
ii. 95-97. He was deposed after he had sat for three years, 
but he lived twelve years longer, during which time no 
successor was appointed. He promulgated twenty-three 
canons,’ and, according to Elias, bishop of Damascus (893),* 
after his deposition drew up a list of his predecessors in the 
dignity of catholicus, wherein he would seem to have paid 
special attention to those who had shared the same fate 
with himself. At least Bar-Hebreeus' (perhaps not a quite 
trustworthy witness in this case) gives currency to the 
charge of his having forged the consolatory epistles of Jacob 
of Nisibis and Mar Ephraim to Papa of Seleucia on his depo- 
sition. 

A little later in the century, under the sway of his suc- 
cessor Ezekiel (a disciple of Mar-abha and the 
a ng son-in-law of his predecessor Paul), 567-580,° 
' there flourished Paul the Persian,’ of Dérshar 
or Dérshahr,$ a courtier of Khosrau I. Anésharwin. He 
is said by Bar-Hebreeus"™ to have been distinguished alike 
in ecclesiastical and philosophical lore, and to have aspired 
to the post of metropolitan bishop of Persis, but, being dis- 
appointed, to have gone over to the Zoroastrian religion. 
This may or may not be true; but itis certain that Paul 
thought more of knowledge than faith, for thus he speaks :1 
“Scientia enim agit de rebus proximis.et manifestis et que 
sciri possunt, fides autem de omnibus materiis quee remote 
sunt, neque conspiciuntur neque certa ratione cognoscuntur. 
Hee quidem cum dubio est, illa autem sine dubio. Omne 
dubium dissensionem parit, dubii absentia autem unanimi- 
tatem. Scientia igitur potior est fide, et illam pra hac eli- 
gendum est.” Bar-Hebreus speaks of Paul’s ‘admirable 
introduction to the dialectics (of Aristotle),”!2 by which he 
no doubt means the treatise on logic extant in a single MS. 
in the Brit. Mus.% It has been edited, with a Latin trans- 
lation and notes, by Land.4 
About this same time Assemani’ places the periodeutes 
Bodh, who is said to have had the charge of the 
Bodh. Christians in the remoter districts of the Per- 
sian empire as far as India. Among his writ- 
ings are specified “discourses on the faith and against the 
Manichees and Marcionites,” as well as a book of “ Greek 
questions,” probably philosophical, bearing the strange title 
of Aleph Migin.% All these have perished, but bis name 
will go down to remote posterity as the translator into 
Syriac of the collection of Indian tales commonly called 
Kalilah and Dimnah™ Of this work a single copy has come 
down to our time, preserved in an. Oriental library. A 
transcript of it was first procured by Bickell,! who, in con- 
junction with Benfey, edited the book (Leipsic, 1876) ; and 


1 A corruption of Hormizd-Ardashér, still further shortened by 
the Arabsinto Hormushir. Itis identical with Sik al-Ahwaz, or 
simply al-Ahwaz, on the river Karin. See Néldeke, Gesch. d. 
Perser u. Araber, p. 19, with note 5, 

2 B.O., iii. 1, 147. 

8 Jbid., iii..i. 435. Elias bar Shindya cites bis “synod " ; see Bar- 
Hebreeus, Chron. Eceles., ii. 96, note 1. 

4 In his Nomocanon, quoted by Assemani, B.0O., iii. 1, 434. 

5 Chron, Eccles., ii. 31. 

6 See B.O., iii. 1, 435-439 ; Bar-Hebreus, Chron. Eccles., ii. 97, 103. 

7 B.O.. iii. 1, 489; Renan, De Philos. t. ap. Syros, pp. 16-22. 

8 ¢& pe? , 2 place not known to the present writer. 


® See Néldeke, Gesch. d. Perser u. Araber, p. 160, note 3. 
10 Chron. 


. Eccles., ii. 97. 
1 Inthe Preface to his Logic, as translated by Land (see note 
14 below). 
12 Chron, 


, ii. 97. 
18 Add. 11660, f. 55b; see Wright, Catal., p, 1161. 


4 Anecd. Syr., iv., Syr. text, pp. 1-82; transl., pp. 1-30; notes, pp. 


99-113. 

% B.O., ili. 1, 219. 

16 Assemani, loc. cit., note 1, proposes to read Aleph Mellin, “ the 
Thousand Words”; but Aleph is more likely to be a cor- 


of some Greek word. 
‘The Syriac title keeps the older forms Kalilagh and Dam- 


nee Gottingen, university library, MS. Orient. 18 4. 
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since then three additional copies of the same original have 
been got by Sachau.!® That Bodh made his Syriac transla- 
tion from an Indian (Sanskrit) original as ‘Abhd-ishd‘ as- 
serts, is wholly unlikely; he no doubt had before him a 
Pahlavi or Persian version.” 

Just at this period the Nestorian Church ran a great risk 
of disruption from an internal schism. Han- 


nana of Hédhaiyabh, the successor of Joseph |. . rene 
Huziya in the school of Nisibus, who had, it is arisen 2 


said, a following of 800 pupils,# had dared to 
assail the doctrines and exegesis of Theodore of Mopsuestia 
and to follow in some points those of Chrysostom.2? He 
commenced his work at Nisibis, under the metropolitan 
Aha-dh’abht(hi),”* by publishing a revised edition of the 
statutes of the schoo].2+ During the time of the eatholicus 
Ezekiel (567-580), he brought forward his theological 
views, which were condemned at a synod held under the 
next catholicus, Ishd‘-yabh of Arzdn (581-595),2° and at an- 
other synod presided over by his successor, Sabhr-ishd‘ (596- 
604).27 On the death of this latter a struggle took place 
between the rival factions, the orthodox Nestorians putting 
forward as their candidate Gregory of Tell-Besmé,** bishop 
of Nisibis, whilst the others supported Gregory of Kashkar, 
a teacher in the school of Mah6zé or Stlik (Seleucia).“9 The 
influence of the Persian court decided the matter in favor 
of the latter, who was a persona grata in the eyes of the 
queen Shirin and her physician Gabriel of Shiggir (Sin- 
jar),® a keen Monophysite, who naturally availed himself 
of this opportunity to harm the rival sect of Christians. 
Gregory was not, however, a partisan of Hannana, but an 
orthodox Nestorian, as appears from the account given of 
the synod over which he presided,®! by which the Nicene 
ereed was confirmed, the commentaries of Theodore of 
Mopsuestia approved, and the memory and writings of Bar- 
sauma vindicated against his assailants. He died at the 
end of three years (607),and the archiepiscopal see re- 
mained vacant till after the murder of Khosrau IT. Parwéz 
in 628, during which time of persecution Babhai the archi- 
mandrite distinguished himself as the leader and guide of 
the Nestorian Church. In the overthrow of Khosrau the 
oppressed Nestorians bore a part, more especially Shamta*? 
and Kurta, the sons of the noble Yazdin, who had been the 
director of the land-tax of the whole kingdom and had 
amassed an enormous fortune, which the king confiscated.® 
To return to Hannana, his works, as enumerated by ‘Abhd- 
isho‘,* are—commentaries on Genesis, Job, Psalms, Prov- 
erbs, Ecclesiastes, the Song of Songs, the twelve minor 
prophets, the Gospel of St. Mark, and the epistles of St. 
Paul; expositions of the (Nicene) creed and the liturgy; 


on the occasions of the celebration of Palm Sunday, Golden 
Friday,® rogations,®® and the invention of the cross; a dis- 
course on Palm Sunday; and various other writings in 
which he attacked the teaching of Theodore of Mopsuestia, 
and which the church, therefore, placed on its index expur- 
gatorius5t . 

The doctrines of Hannana found a warm champion in 
Joseph of Hazza (Arbél or Irbil),58 with whom 
Babhai the archimandrite entered into contro- 
versy89 Heissaid to have composed some 1900 
tracts, of which ‘Abhd-isho! mentions about a 
dozen as “ profitable,” whence we may conjecture that the 
rest were more or less deeply tinged with heresy. The 


19 Berlin, Royal Library, Sachan 139, 149, 150. 

20 See Keith-Faleconer, Kalilah and Dimnah, Introd., xlii. sq. 

21 B.0., iii. 1, 81, note 2, 487. 

22 Thid., iii. 1, 84, note 3. 

23 Who was probably, therefore, the immediate predecessor of 
Gregory (596). z 

2% B.O., iii. 1, 83, at the end of the first note. 

% Tbid., ii., 413; iii. 1, 435. 

% Jbid., ii, 415, iii. 1,108; Bar-Hebreeus, Chron. Eccles., ii. 105, 
note 3. . 

27 B.0., ii. 415 ; iii. 1, 82, 441. 

28 Not aromatarius, as Assemani translates Besmdyd. 

2 B.O., ii. 416; iii. 1, 449. We need not believe the statements 
of Bar-Hebreus, Chron. Eccles.. ii. 107. 

8 See B.O., ii. 404-406, 416, 472; Bar-Hebreeus, Chron. Eccles., ii. 
109; Ndldeke, Gesch. d. Perser u. Araber, p. 358, in the note; Hoff- 
mann, Ausziige, PD. 118-121. 

81 B.0., iii. 1, 452. 

82 See B.O., iii. 1, 471. 

33 See Hoffmann, Ausziige, Pp. 
u. Araber p. 888. To Yazdin is 


Joseph of 
Hazza. 


115-121 ; Néldeke, Gesch. d. Perser 
ascribed a hymn which appears 


in Bewtorien Psalters, e.g., Wright. Catal., p.135 ; Zotenberg, Catal., 
Pt BOs fil. 1, 83-84. 
% The first Friday after Pentecost or Whitsunday, with refer- 


ence to Acts iii. 6. 
% See B.O., li. 413. 

iii., 1, 84, note 8. 

1, 100; 


Cat pape oe videns ” instead of ‘ Hazzeus.” 
x ES rs to Joseph of Mazza, B.O., ili. 1,97, and the tract 
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chief of them are—on theory (or speculation) and practice ; | 
the book of the treasurer, containing the solution of ab- , 
struse questions; on misfortunes and chastisements ; on | 
the reasons of the principal feasts of the church; the book 
of the histories of the Paradise of the Orientals, containing 
many notices of ecclesiastical history ; an exposition of the 
vision of Ezekiel and of the vision of St. Gregory; of the | 
book of the merchant;! of (pseudo-)Dionysius (the Areo- | 
pagite); and of the capita scientiw or heads of knowledge 
(of Evagrius); besides epistles on the exalted character of 
the monastic life. Joseph appears to have been made a 
bishop in his latter days, and to have taken the name of 
‘Abhdishd‘; at least a MS. in the India office (No. 9) con- | 
tains a tract on Zech. iv. 10 (f. 241b', and three series of 
questions addressed by a pupil to his teacher, by “ Mar 
‘Abhd-ish6‘, who is Joseph Hazzaya ” (f. 293a).? 

The successor of Ezekiel as catholicus of the Nestorians 

was Isho“yabh of Arzon, 581-595. He was a 
Ish6‘-yabh native of Béth ‘Arbayé, educated at Nisibis 
I. of Arzon. under Abraham (see above, p. 878), and subse- 
quently made bishop of Arzdn_ (’ApSavny). 

He managed to ingratiate himself with the Persian mon- 
arch Hormizd IV. (579-590), by whose influence he was 
raised to the archiepiscopate ; and he continued to stand in 
fayor with his son and successor Khosrau II. Parwéz, as 
well as with the Greek emperor Maurice. Doubtless both 
found the Christian archbishop a convenient ambassador 
and agent in public and private affairs, for Maurice had 
given his daughter Maria in marriage to Khosrau.4 He was 
also a friend ofthe Arab king of Hérta (al-Hirah), Abii Kabts 
Nu‘man ibn al-Mundhir, who had been converted to Chris- 
tianity, with his sons, by Simeon, bishop_of Hérta, Sabhr- 
isho‘, bishop of Lashdm, and the monk Ishd‘-zékha.6 On 
a pastoral visit to this part of his diocese, the catholicus was 
taken ill, and died in the convent of Hind (the daughter of 
Nu‘min) at al-Hirah. Among his works are mentioned ® 
a treatise against Eunomius, one against a heretical (Mono- 
physite) bishop who had entered into argument with him, 
twenty-two questions regarding the sacraments of the 
church,’ an apology,’ and synodical canons and epistles. 

Métshiha-zékha, also called Ish6‘-zékhi or Zikha-isho‘, 
was 2 monk of Mount Izli.9 When many of his | 
brotherhood were expelled from their convent | 
by Babhai the archimandrite,” he betook him- 
self to the district of Dasen," and founded 
there a monastery, which was henceforth known as Béth 
Rabban Z2kha-isho' or, for shortness’ sake, Béth Rabban 
simply. He was the author of an ecclesiastical history, 


Méshihba- 
2ekha, 
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which ‘Abdh-ishd‘ praises as being “ exact.” 
Dadh-isho‘ was the successor of Abraham of Kashkar as 
abbot of the convent on Mount Izla,™ apparently 
Dadh-isho'. during the lifetime of the latter, who lived to a 
great age (see above, p. 878 .1* He composed a 
treatise on the monastic life and another entitled On Silence 
in Body and in Spirit, a discourse on the consecration of the 
cell, besides funeral sermons and epistles. He also trans- 
lated or edited a commentary on The Paradise of the Western 
Monks (probably meaning the Paradise of Palladius and 
Jerome), and annotated the works of Isaiah of Scete.! 
Hereabout too is the date of the monk Bar-‘idti,!* the 
founder of the convent which bears his name,!? 
Bar-‘idté. a contemporary of Babhai of Izliand Jacob of 
 . Béth ‘Abhé.!8 He was the author of a monas- 
tic history, which is often quoted by Thomas of Margi, 
and seems to have been a work of considerable value, He 
must be distinguished from a later Bar-‘idta, of the convent 
of Sélibha, near the village of Héghla on the Tigris,2° with 
whom Assemani has confounded him.2! 


1 According to Assemani, B.0., iii. 1, 102, note 4, of Isaiah of 
Scete, who, according to Palladius, was originally a merchant. 
7 Es, eee Sieg p. a note 1057, 
.O., ti. 415, iii. ; Bar-Hebreeus, Chron. Eccles., ii. 105, not 
8; Noldeke, Geseh. d, Perser u, Araber, p. 347, note 1. ogre 
4 See Néldeke, . cit., p 283, note 2.and comp, p. 287, note 2. 
5 Bar-Hebrieus Chron. Eccles., ii. 105) tries to make out that 
Nu‘min was a Monophysite, and that Ish6“yabh was trying to 
rvert him at the time of his death. But in such matters he is 
ardly a trustworthy witness. 
6 B.O., iii. 1, 108. 
pes — a h paenen in Assemani’s Catal of the Vatican Library, iii. 
8’ Probably a defence of his doctrines add 
ressed to the empero 
aioe ee al ae in the note. sol 
-O., iii. 1, 216, note 1. . 878, note 13. 
10 Tbid., iii, 2 


See above, 


1, 88-89. 1 Hoffmann, Ausziige, p, 202 sq. 
12 B.0O., iii. 1, 216, note 1, 255 in the note; Hoffmann, p eho p. 


.O., iii, 14 Hoffm: 
O” ill, 1, 9 offmann, Ausziige, p. 173. 


B a . 

Thid., ii. 415, col. 2._ Pronounce Bar-‘itta. 

B.O., iii, 2, deee1xxix.; Hoffmann, Ausziige, p. 181. 

. Wright, Catal., p. 187, No 152. , 
B.O,, iii. 1, 458, 458, 471. 

See Hoffmann; Ausziige, p. 181, note 1414. B.O., iii. 1, 458, 


[7TH CENTURY. 


In the Bibl. Orient., iii. 1, 230, ‘Abhd-ishd‘ mentions an 
historian whose name is given by Assemani as 
Simeon Karkhaya, with the additional infor- 
mation that he was bishop of Karkha and flour- 
ished under the patriarch Timothy I. about 
800. His name seems, however, to have been wrongly read, 
and he appears to have lived ata much earlier date, At 
least Elias bar Shiniya speaks in his Chronicle® of one 
Simeon Barkaya” as the author of a chronicle (in at least 
two books), who wrote in the reign of the Persian king 
Khosrau II. Parwéz, A. Gr. 902 =591 A.D. 

The name of Sabhr-ishd‘ the catholicus carries us over 
into the 7th century. He was anative of Péréz- 
Abidh in Béth Garmai, became bishop of 
Lishdm, and was raised to the archiepiscopate 
in 596 by the favor of Khosrau II. Parwéz.*# 
On the murder of his father-in-law Maurice (November, 
602), Khosrau resolved upon war, and took the field in 604, 
when he besieged and captured the fortress of Dara, the 
first great success in a fearful struggle of twenty-five years. 
Bar-Hebrieus states that Sabhr-ishd‘ accompanied him and 
died during the siege ;> but other authorities say, doubtless 
more correctly, that he died at Nisibis.2° He is said to have 
been the author of an ecclesiastical history, of which a 
fragment, relating to the emperor Maurice, was supposed to 
be extant in Cod. Vat. clxxxiii.; but Guidi has shown that 
this is incorrect, and that the said fragment is merely an 
extract from a legendary life of Sabhr-ishd‘ by some later 
hand (Z.D.M.G., xl., pp. 559-561).27 

About the same time with Sabhr-ish6‘, if 


Simeon 
Barkaya. 


Sabhr- 
ishd'. 


Assemani be right,22 we may place Simeon of Simeon 
Béth Garmai, who translated into Syriac the of Béth 
Chronicle of Eusebius. This version seems un- Garmai. 


fortunately to be entirely lost. 
With the 7th century begins the slow decay of the native 
literature of the Syrians, to which the frightful 


sufferings of the people during the great war yd of 
with the Persians in its first quarter largely Permian 
contributed.2 During all those years we meet War. 


with searcely a name of any note in letters, 

more especially in Western Syria. Paul of Telli and 
Thomas of Harkel were, it is true, laboring at the revised 
versions of the Old and New Testaments in Alexandria,*® 
but even there they were scared by the Persian hosts, who 
took possession of the city in 615 or 616, shortly after the 


capture of Jerusalem by another army in 614°! A third 
diligent worker under the same adverse cir- 

cumstances was the abbot Paul, who fled from Abbot 
his convent in Syria to escape the Persian in- Paul. 


vasion, and took refuge in the island of Cyprus. 
Here he occupied himself with rendering into Syriae the 
works of Gregory Nazianzen.®? Of this version, which was 
completed in two volumes in 624, there are several old 
MSS. in the British Museum.** This Paul was also the 
translator of the Octoéchus of Severns, of which there is a 
MS. in the British Museum, Add. 17134, dated 675.4 To 
this collection he himself contributed a hymn on the holy 
chrism and a translation of the “ Gloria in excelsis.” 

The name of Maritha® is the first that deserves mention 
here, more, however, on account of his eecle- 
siastical weight and position than his literary cepa 
merit. He was a native of Shurzak (?), a vil- rege 
lage in the diocese of Béth Nuhadhré,* was 
ordained priest in the,convent of Nardus, lived for twenty 


22 See Rosen, Catal, p. 88, col. 1. 2. ‘ 
%3 The difference im writing between }.d;0 and Luoz> is 


not great. The pronunciation of the word [yg ED is not quite 
certain, mare nt 

2% B.O., ii. 415, iii. 1, 441 sq.; Baethgen, Fragmente syr. u. arab. 
Historiker, pp. 36, 119. \ 


2% Chron. Eccles., ii, 107. ‘ 

% Chron. Eccles., loc. cit., note 2; B.O., iii. 1,441, eol. 1. cea 
27 Assemani, Catal., ili, 387. 28 B.0., iii. 1, 168, 683, 
J on ee rey remarks of Néldeke in Gesch, d. Perser u. ber, p. 

noted, = & 
80 See above, p. 865. Thomas of Harkel also compiled 
(B.0., ii. 92, col. 1), and is said to have ated from G 


Syriac five other liturgies (ibid., col. 2), viz., those of Greg 
azianzen, Basil, Gregory Nyssen, Dionysius the Areopag 
John ag! avn oa : 
31 See Nildeke, Gesch. d. Perser u. Araber, pp. 291-292 ; Chroniq 
de Michelle Grand, p. 222; Bar-Hebreeus, Chron. Syr., Pp.’ 
82 See B.O., 1.171; iii. 1, 23. 
83 See the fine series of MSS. described in Wrig 
ibid., pp 
estorians ( 
% Wright, 
in the code 


B.O., ii. 416, 418. 
% See Hoffmann, Ausziige, pp. 208-216, but espec 
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years in the convent of Zakkai or Zaccheus at Callinicus 
(ar-Rakkah), and went thence to Edessa for purposes of 
study. On returning to the East, he resided in the convent 
of Mar Matthew at Mosul, where he occupied himself with 
remodelling its rules and orders. He sided with the Mono- 
physite party at the Persian court, and, after the death of 
the physician Gabriel,’ found it advisable to retire to 
‘Akola (al-Kifah).2? He was elevated to the dignity of 


metropolitan bishop of Taghrith in 640, after the establish- | 


ment of peace between the Greeks and Persians,’ and was 


the first real maphrian (maphréyana) and organizer of the | 


Jacobite Church in the East, which so rapidly increased in 
numbers and influence that he was called upon to ordain 
bishops for such remote regions as Segestan (Sistiin) and 
Haréw (Herat). Maratha died in 649. His life was written 
by his successor Denha.4 Marathi compiled a liturgy and 
wrote a commentary on the Gospels, both of which are 
sometimes wrongly assigned to the elder Maratha of Mai- 
perkat.© He was also the author of short discourses on 
New (or Low) Sunday, and on the consecration of the water 


on the eve of the Epiphany, as well as of some hymns and | 


sedras.§ 

Contemporary with Maratha, under the patriarch Atha- 
nasius Gammala (died in 6317) and his suc- 
cessor John, flourished Severus Sébokht® of 
Nisibis,’ bishop of the convent of Ken-neshré, 
at this time one of the chief seats of Greek learning in 
western Syria.!° He devoted himself, as might be expected, 
to philosophical and mathematical as well as theological 
studies." Of the first we have specimens in his treatise on 
the syllogisms in the Analytica Priora of Aristotle, his com- 
mentary on the Ispi Epynyeias, and his letters to the priest 
Aitilaha of Mosul on certain terms in the Ilepi éppnvelas, and 
to the periodeutes Yaunan or Jonas on some points in the 
logic of Aristotle.’ Of his astronomical and geographical 
studies there are a few examples in Brit. Mus. Add. 14538, 
ff. 153-155,'8 such as whether the heaven surrounds the earth 
in the form of a wheel or sphere, on the habitable and un- 
inhabitable portions of the earth, on the measurement of 
the heaven and the earth and the space between them, and 
on the motions of the sun and moon. In the Royal Li- 
brary at Berlin there is a short treatise of his on the astro- 
labe® More or less theological in their nature are his 
letter to the priest and periodeutes Basil of Cyprus, on the 
14th of Nisin, A. Gr. 976 (665 a.D.),!° a treatise on the weeks 
of Daniel,” and letters to Sergius, abbot of Shiggar (Sinjar), 
on two discourses of Gregory Nazianzen.!§ He is also said 
to have drawn up a liturgy. 1 

John I., Jacobite patriarch of Antioch, was called from 
ey the convent of Eusébhona at Tell-‘Adda to the 

: archiepiscopal throne in 631, and died in De- 
cember, 648.2? Bar-Hebreeus tells us that he translated the 
Gospels into Arabic at the command of the Arab emir ‘Amr 
ibn Sa‘d. He is better known as the author of numerous 
sedras and other prayers, whence he is commonly called 
Yohannan dé-sedhrau(hi), or “John of the Sedris.” He 
also drew up a liturgy.” F 

During the second quarter of this century, from 633 to 

636, the Muhammadan conquest of Syria took 
Muham- place. The petty Arab kingdoms of the Lakh- 
poe, £0" mites (al-Hirah), the Tha‘labites and Kindites, 
bea and the Ghassanites, as well as the wandering 
: : tribes of Mesopotamia, were absorbed ; and the 
Persians were beaten back into their own country, quickly 


Severus 
Sébokht. 


1 See above, p. 879. 

2 Bar-Hebreeus, Chron. Eccles., ii. 111; B.O.. ii.416. 

8 The circumstances are given in detail by Bar-Hebrzeus (Chron. 
Eccles., ii. 119 sq.) and Assemani (B.0., ii. 419). 

4 See Brit. Mus. Add. 14645, f. 198a (Wright, Catal., p. 1113). 

5 See above, p. 869. From the commentary are taken the pas- 
sages quoted in the Catena of Severus. See Assemani, Catal., iii. 
11 (on Exod., xv. 25), 24, and Wright, Cata?7.. p. 910. 

6 See Brit. Mus. Add. 14727, f. 140a; 17267, f. 17b; 17254, f. 164a; 


17128, f. 91b. 

7 According to Bar-Hebreeus, Chron. Eccles., i. 275; B.O., ii. 334. 
Dionysius of Tell-Mahré gives 644. 

8 On the Persian name S2bokht see Néldeke, Gesch. des Artach3tr 

dn. in Beitréige z. Runde d. indogerm. Sprachen, iv. 49, note 4; 
Gesch. d, Perser u. Araber, p. 396, note 1. 

9 See Wright, Catal., p. 598, col. 1. 

10 See B.O., ii, 335; Bar-Hebrieus, Chron. Eccles., i. 275. 
pare Renan, De Philos. Peripat. aa iy . 29, 
Brit. Mus. Add 14660 and 17156 (Wright, pp. 
(Catal. of the Royal Library of Berlin, Sachau 226, 6, 9. 

t, Catal., 

chau, Ined. 
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|. Syr., pp. 127-134, 
ae 87, ae Verzeichniss, p. 32). 

t, Cutal., p. 988, col. 2. 

> i 432, col. 2. 

0., ii, 463. 
breens, Chron. Eccles.,i. 275; B.O., ii. 335, But Diony- 
1-Mahreé says 650; B.O., 1, 425. 
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| to be overrun in its turn. The year 638 witnessed the last 
effort of the Greek empire to wrest Syria from the invaders ; 
the Muslim yoke was no longer to be shaken off. The ef- 
| fects of this conquest soon begin to make themselves mani- 
| fest in the literature of the country. The more the Arabic 
| language comes into use, the more the Syriac wanes and 
| wastes away; the more Muhammadan literature flourishes, 
| the more purely Christian literature pines and dwindles; 
|so that from this time on it becomes necessary to compile 
grammars and dictionaries of the old Syriac tongue, and to 
note and record the correct reading and pronunciation of 
words in the Scriptures and other books, in order that the 
understanding of them may not be lost. 

Among the small band of Monophysite scholars who 
made themselves conspicuous during the latter 
half of the 7th century the most famous name 
is that of Jacob of Edessa”. He was a native of 
‘En-débha (the Wolf’s well), a village in the district of 
Gumyah (al-Jimah), in the province of Antioch. The 
date of his birth is not mentioned, but it may have been 
about 640 or a little earlier.> He studied under Severus 
Sébdkht at the famous convent of Ken-neshré, where 
he learned Greek and the accurate reading of the 
Scriptures. Thence he went to Alexandria, but we are not 
told how long he remained there. After his return to Syria 
he was appointed bishop of Edessa in 679-680; 74 but Bar- 
Hebreus. says that he was ordained by the patriarch 
Athanasius II., 684-687, which seems more probable, as 
they were intimate friends. If he was appointed in 684, 
the three or four years for which he held this office would 
terminate in 687-688, in which latter year Julian Romaya 
(or “the Soldier’) % was elected patriarch. Apparently 
Jacob was very strict in the enforcement of canonical rules, 
and thereby offended a portion of his clergy. He would 
seem to have appealed to the patriarch and his fellow- 
bishops, who were in favor of temporizing; whereupon 
Jacob burnt a copy of the rules before the gate of Julian’s 
convent, at the same time erying aloud, “I burn with fire 
as superfluous and useless the canons which ye trample un- 
der foot and heed not.” He then betook himself to the 
convent at Kaisiim, a town near Samosata, and Habbibh 
was appointed to Edessa in his stead. After a while the 
monks of Eusébhona invited Jacob to their convent, and 
there he taught for eleven years the Psalms and the read- 
ing of the Scriptures in Greek, the study of which language 
had fallen into desuetude. Owing to disputes with some of the 
brethren “ who hated the Greeks,” he left this house and 
went to the great convent at Tell-‘Adda, where he worked 
for nine years more at his revised version of the Old Tes- 
tament.2 On the death of Habbibh Jacob was recalled to 
Edessa, where he resided for four months, at the end of 
which time he returned to Tell-‘Adda to fetch his library 
and pupils, but died there on 5th June, 708.27 In the liter- 
ature of his country Jacob holds much the same place as 
Jerome among the Latin fathers. He was, for his time, a 
man of great culture and wide reading, being familiar with 
Greek and with older Syriac writers. Of Hebrew he prob- 
ably understood very little, but he was always ready, like 
Aphraates, to avail himself of the aid of Jewish scholars, 
whose opinion he often cites. He appears before us as at once 
theologian, historian, philosopher, and grammarian, as a 
translator of various Greek works, and as the indefatigable 
correspondent of many students who sought his advice and 
assistance from far and near. As a theologian, Jacob wrote 
commentaries on the Old and New Testaments, which are 
cited by later authors, such a3 Dionysius bar Salibi?* and 
Bar-Hebreus, as well as in the large Catena of the monk 
Severus,” further, scholia on the whole Scriptures, of which 
specimens may be found in S. Ephraemi Opera Syr.° and in 
Phillips’s Scholia on some Passages of the Old Testament ‘1864 jst 
His discourses on the six days of creation are extant at 


2 Bar-Hebreeus, Chron. Eceles., i. 289; B.O., i. 468, ii. 835, Asse- 
mani tries hard in vol.i. to prove that he was not a re ed ta 
(p. 470 sq.), but in vol. ii, 387 he gives up the attempt in despair. 
dom are Lamy, Dissert.de Syrorum Fide, ete., p. 206 sq. 

23 The dates given in B.0., i. 469, seem to be utterly wrong. 

bl er to the ealeulation of Dionysius of Tell-Mahré, 677 ; 
see B,O., i. 426. : 

% So called because he had in his younger days served along 
with his father in the imperial army. 

26 See above, p 865, 

7 According to Dionysius of Tell-Mahré, B.0O., i. 426, A.D. 710; 


Jacob of 
Edessa, 


_| but Elias bar Shindyé confirms the earlier date. See Baethgen, 


Fragmente Syr, u. arab. Historiker, pp. 40, 121. 
23°See Bibl. Med. Laurent. et Palat. Codd. Orientt. Catal., p. 85, No. 


xl viii. 

29 B.O., i. 487-488; Cod. Vat. ciii. (Catal., iii. 7); Brit. Mus. Add, 
12144 (Wright, Catal., p. 908). The former MS. contains a brief 
bingy tion a be Pentateuch, Job, Joshua, and Judges by Jacob, 

8 BR. oy 489-493. 

1 See Brit. Mus. Add. 14483 and 17193, ff. 55a, 6la ; compare Cod. 
Vat. v. (Catal., ii. pp. 12, 18). 
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Leyden and Lyons.' This was his latest work, being un- 
finished at the time of his death; it was completed by his 
friend George, bishop of the Arab tribes, Like many other 
doctors of the Syrian Church, Jacob drew up an anaphora 


or liturgy,? and revised the liturgy of St. James, the) 


brother of our Lord He also composed orders of bap- 
tism,* of the consecration of the water on the eve of the 
Epiphany,’ and of the solemnization of matrimony,® 
with which we may connect his translation of the order of 
baptism of Severus? and the tract upon the forbidden 
degrees of affinity.2 The Book of Treasures® contained ex- 
positions of the Eucharistic service, of the consecration 
of water, and of the rite of baptism, probably identical with 


or similar to those which are found separately in MSS,!° | € 
| Paul (see above, p. 880), to which he probably added notes, 


He likewise arranged the horologium or canonical hours 
of the ferial days," and drew up a calendar of feasts 
and saints’ days for the whole year.’ Of his numerous 
canons. those addressed to the priest Addai have been 
edited by Lamy, Dissert. de Syrorum Fide, ete., p. 98 sq., and 
De Lagarde, Reliquize Juris Eccles. Antiquissime, p.117 sq. 
Under this head we may mention the Scholion de Diacon- 
issis earumque Munere (Catal. Vat., ii. 319) and the Scholion 
de Foribus Eeclesize dum Ordinationes aut alia Sacra celebrantur 
occludendis (Cod. Vat. ecciv., in Mai, Scriptt. Vett. Nova Coll., 
v.)- Jacob also composed homilies, of which a few survive 
in manuscript: for example—(1) that Christians are not to 
offer a lamb after the Jewish fashion, nor oxen and sheep, 
on behalf of the deceased, nor to use pure wine and unleay- 
ened bread in celebrating the Eucharist; (2) against the 
use of unleavened bread; (3) against the Armenians as 


Dyophysites, and because they offend against these doc- | 


trines ;!° (4) against certain impious men and transgressors 


of the law of God, who trample under foot the canons of the | 3 : 
| pursuits among the Western Syrians, and to induce the monks 


church.!® To these may be added his metrical discourses 
on the Trinity and the incarnation of the word and on the 
faith against the Nestorians.1* Whether the treatise De 
Causa omnium Causarum' really belongs to him can hardly 
be decided till it has been published. The remarks in the 
Bodleian Catalogue, p. 585, note, point to a writer of much 
later date. The loss of Jacob’s Chronicle is greatly to be re- 
gretted ; only a few leaves, all more or less mutilated, remain 
to us in Brit. Mus. Add, 14685.2° The author’s design was 
to continue the Chronicleof Eusebius on the same plan, from 
the twentieth year of the reign of Constantine down to his 
own time. Theintroduction was divided into four sections, 
the first of which treated of the canon of Eusebius and the 
error of three years in his calculation; the second of the 
dynasties contemporary with the Roman empire, but 
omitted by Eusebius; the third explained what dynasties 
were co-ordinated by Jacob with the Roman empire; and 
the fourth contained separate chronologies of each of these 
dynasties. Then followed the chronological canon, begin- 
ning with Olympiad cclxxvi. The last monarchs mentioned 
in the mutilated MS. are Heraclius I. of Constantinople, 
Ardashér III. of Persia, and the caliph Abi Bakr. This 


1 Leyden, Cod. 66 (1) Gol. (see Catal. Codd. Orientt., v.69, and 
Land, Aneed. Syr., i. 2-4); Lyons, No. 2 (see Neubauer in Archives 
des Missions scientifiques et littératres, 3 ser., vol. i. p. 568, Paris, 
1873). The Paris MS, is merely a partial copy of the Leyden one 
(Zotenberg, Catal., p. 197), It is cited in Brit. Mus. Add. 14731, f. 
98b (Wright, Catal, p. 854, col. 2, at the foot), and in the Bodleian 
Catal., p. 462, No.5. Another Paris MS. (Zotenberg, Catal., p. 213 
contains the punctuation and explanation of difficult words am 
phrases in this work. 

2 B.0., 1.476, It is extant in many MSS. 

% Ibid. ; Brit. Mus. Add. 14691, f. 2b, and elsewhere. Whether 
he was the translator of the anaphora of Ignatius, we are unable 
to affirm or deny. 

4 B.O., i. 477. 

6 Thid., 486, col. 1. 

6 £.g., Zotenberg, Catal., pp. 66, 67. 

7 E.g., Rosen, Catal., | oberg col. 2. 

8 Cod. Vat. xxxvii. ( +y Li. 244). 

9 B.O., i. 487. 

W” £.g., the Eucharist, Berlin, Sachau 218, 4 (addressed to the 
Stylite ore of Sérigh); Brit. Mus. Add. 14496, f. 1a (Wright, 
Catal., p. 224). The similar exposition edited by Assemani (B.0., 
i. 479) is addressed to the priest Thomas ; comp. Brit. Mus. Add. 
17215, f. 22b, The consecration of the water, Cod. Vat. ecev., in 
Mai, Seriptt. Vett. Nova Coll.,v. The order of baptism, Brit. Mus. 
14496, f. 23a (a mere fragment). 

Ml Brit. Mus. Add. 14704; Paris, Ane. fonds 73. 7 

Ps wo ar dees ii, 250-272 ; and comp. Berlin, Sachau 39, 4. 

joey tp SEF 0 

14 See also Kayser, Die Canones Jacob's von Edessa iihersetat und 
erldutert, zum Theil auch zuerst im Grundtext veriffentlicht, 1886. 
ioe bsg Bibl. Med, Laurent. et Palat, Codd. Orient. Catal., pp. 
16 Wright, Catal., pp. 984, col. 2; 996, col. 2. 
uw Oe Vat., ii. she. 


8 [bid., iii. 353. 7 

19 See B.O., i, 461-468. Besides the MS. described by Assemani, 
there are two in the Bodleian tv greed Hunt. 123 (Payne Smith, 
Catal,, 585) and Bodl. Or. 732, and a third at Berlin, Sachau 180, 
with an excerpt in Sachau 203. 

2 See Wright, Catal, p. 1062. 
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| work, which was finished by the author in 692," has been 
| extensively used by subsequent Syrian historians, both 


Jacobite and Nestorian, such as Bar-Hebreus,” Elias bar 


| Shinaya,™ ete., and it is therefore admitted by ‘Abhd-isho* 


into his list of books (B.0O., iii. 1, 229). As a translator of 
Greek works Jacob deserves notice, not so much on account 
of any Aristotelian labors of his,*4 as because of his version 
of the Homiliz Cathedrales of Severus, a work of capital im- 
portance, which he finished in 701.% He also revised and 
corrected, with the help of Greek MSS., the abbot Paul's 
version of the Octoéchus of Severus (see above, p. 880). 
The statement of Bar-Hebrieus”’ that Jacob translated the 
works of Gregory Nazianzen seems to be erroneous. He 
merely retouched, we believe, the version of the abbot 


illustrative extracts from the writings of Seyerus, and Ath- 
anasius’s redaction of the Yovaywyh Kai éffynots ioropiay ap- 
pended to the homily In Sancta Lumina.* He made the 
Syriac version of the history of the Rechabites as narrated 
by Zosimus, which he is said to have translated from He- 
brew into Greek and thence into Syriac.” Of philosophical 
writings of his we may specify the Enchiridion, a tract on 
philosophical terms.” The metrical composition on the 
same subject contained in two Vatican MSS, may perhaps 
also be by him.*! Asa grammarian Jacob occupies an im- 
portant place in Syriac literature. Nestorian scholars, such 
as Narsai and his pupils, more especially Joseph Huzaya 
(see above, p. 873), had no doubt elaborated a system of ac- 
centuation and interpunction, which vies in minuteness 
with that of the Jews, and had probably begun to store up 
the results of their studies in Massoretie MSS. of the Bible, 
like those of which we have already spoken (above, p. 865). 
But Jacob was the first to give a decided impulse to these 


of Eusébhénaand Tell-‘Adda to compile Massoretic MSS. like 
those of their brethren in the East, and to pay attention to 
minute accuracy in the matter of the diacritical points and 
thesigns of interpunction. Hence we usually find appended 
to such MSS. of the Jacobite schools the epistle of en to 
George, bishop of Strigh, on Syrian orthography,” and a 
tract by him on the pointing of verbal and nominal forms 
and on the signs of interpunction and accentuation, besides 
atract of apparently earlier date on the same signs, with a 
list of their names, by Thomas the deacon.® Further, 
Jacob’s acquaintance with the Greek language and Greek 
MSS. suggested to him a striking simplification of the sys- 
tem of vowel-points which was now probably beginning to 
be introduced among the Easterns.** He saw that all the 
vowel-sounds of the Syriac language, as spoken by the 
Edessenes, could be represented by means of the Greek 
vowel letters, a style of pointing which would be far clearer 
to the reader thanaseries of minute dots. Accordingly he, 
or his school, put A for a, 0 for 6 (a), E for e, H fori, oy for 
u; and this system has been adhered to by the Western 
Syrians or Jacobites since his time.™ Jacob wished, how- 


21 See Elias bar Shindya in Rosen, Catal., p. 88, col. 1, 

22 B.O., ii. 313-314. 

23 See, for example, the notes in Abbeloos, Bar-Hebrai Chron. 
Eccles., li. 55, 103, 107, 123; Baethgen, Pragmente syr. uw. arab. His- 
toriker, extracted from Elias bar Shinaya, p.3; and the anony- 
mous epitomizer in Land, Anecd. Syr., i. 2-22, transl. pp. 103-121 
(Brit. Mus. Add. 14643 ; Wright, Catal., p. 1040). 

2 Even the translation of the Categories in Cod. Vat. elviii. 
(Catal., iii. 306 ; comp. Renan, De Philos, bet ap. | p. 34) is 
not by him, but by Sergius of Ras‘ain (see above, pe Pie 

% See B.O., i. 494; Cod. Vat. exli.; Brit. Mus. Add. 12159, dated 
868 (Wright, og 

2% B.O., i. 487; Cod. 
Brit. Mus. Add. 17134, 


In_the 


by f 


, pp. 181-188, in favor of | 
We have now, however, a MS. of Jacob's own 
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ever, to go a step farther, and sought to introduce a reform | 
for which his countrymen were not prepared. The constant 
perusal of Greek MSS. had accustomed him to see the vowels 
placed on an equality with the consonants as an integral 
part of the alphabet ; and, considering how much this con- 
tributed to clearness of sense and facility of reading, he de- 
sired to see the like done in Syriac. For this purpose he 
himself designed a set of vowel-signs, to be written on a line 
with and between the consonants!; and for the purpose of 
making this invention known to his countrymen he wrote 
a Syriac Grammar2 in which he used them largely in the 
paradigms. Theinnovation, however, found no favor, and 
the work was supposed to be utterly lost, until a few frag- 
ments (partly palimpsest) were simultaneously discovered 
by the present writer and Dr. Neubauer’ Finally, amid 
all his labors as priest and bishop, teacher and author, Jacob 
found time to correspond with a large number of persons in 
all parts of Syria; and these epistles are often among his 
most interesting writings. One of his principal corres- 
pondents was John the Stylite of the convent of Litarba 
(AfrapBa plur., but also Avirapyoy, Avrapyoy; al-Atharib, near 
Aleppo) ; others were Eustathius of Dara, Kyrisona of Dara, 
the priest Abraham, the deacon George, and the sculptor 
Thomas. ‘To the priest Addai he wrote on the orders of 
baptism and the consecration of the water,® to the deacon 
Bar-hadh-bé-shabba against the council of Chalcedon,’ to 
the priest Paul of Antioch on the Syriac alphabet, in reply 
to a letter about the defects of the said alphabet as compared 
with the Greek,s and to George, bishop of Stragh, on Syriac 
orthography (see above). 
After Jacob we may name his friend Athanasius of Balad, 
who also studied under Severus Sébokht at Ken- 
Athanasius neshré, and devoted himself to the translation 
Il. of Balad. of Greek works, philosophical and theological, 
in the convent of Mar Malchus in Tar‘Abhdin 
or at Nisibis, where he for a time officiated as priest. He 
was advanced to the patriarchate in 684 and sat till 687 or 
6882 In the year 645 he translated the Isagégé of Porphyry, 
with an introduction, which seems to be chiefly derived 
from the preface of the Greek commentator Ammonius ;!° 
and he also edited a version of an anonymous Jsagég@, which 
is found in Brit. Mus. Add. 14660." At the request of Mat- 
thew, bishop of Aleppo, and Daniel, bishop of Edessa, he un- 
dertook in 669 a translation of select epistles of Severus of 
Antioch, and of these the sixth book survives in two MSS.” 
He also busied himself with Gregory Nazianzen, as is 
evidenced by a scholion introductory to the homilies! and 
the version of the Yvvaywyh Kai éfHynots loropdy4 The only 
other writings of his with which we are acquainted are an 
encyclical letter, prohibiting Christians from partaking of 
the sacrifices of their Muhammadan rulers,'> and a couple 
of sedras.!® 


Greek vowels are ee to Syriac words. See Brit. 
Mus. Add. 17134, f. 83b, in Wright’s Catal., p. 337, col. 2, and pl. vi. 
In this plate, the handwriting of which cannot well be p aced 


later than about 700, we find in 1, 1 the vowel ‘ph (ypsilon) in the 
word |\20¢>. and in 1. 23 the vowel in —ANSS, both in 


black ink, besides others in red ink in lines 6, 17, 18, 21, 22, and 
31. No one can doubt, we think, that these vowels were added a 
pr. manu, especially if he compares their forms, particularly the 
a, With those of the Greek letters on the margin of pl. v. 

1 See Bar-Hebreeus in his Kéhdbhad dhé-Semhé, as quoted by 
Martin, Jacques d’ Hesse et les Voyelles Syriennes (Journ. Asiat. 1869 
vol xiii. Pp. 458-459), or pp. 194-195 of Martin’s edition. Jacob had 
already before him the example of the Mandaites, from whose 


alphabet his figure of &» for e appears to be borrowed. 


B.O., i. 475, 477. 
3 See Brit. Mus. Add. 17217, ff. 37, 38 ; 14665, f. 28; in Wright's Catal., 
rinted, with the Oxford fragments(Bodl. 


pp. 168-73. ‘These were rep: 
159), by Wright in Fragments of the Lajoua So 4302 
or Syriac Grammar of Jacob of Edessa (1871). 

4 dome are metrical; see Brit. Mus. Add. 12172, ff. 65a; 17168, f. 
14a. 

6 See all these in Brit. Mus. Add. 12172, ff. 65-135 (Wright, Catal., 

. 592-604). Three of these letters have been published, two by 

Wright in the Journal of Sacred Literature, new series, X. (1867). p. 
430 sq., and one by Schréter in Z.D.M.G., xxiv. (1870), pp. 261-300. 
6 to. i. 486, No. 11; Brit. Mus. Add. 14715, f. 170a; see also Add. 


12144, ff. 47a, 52b. 
7 Brit. Mus. Add. 14631, f. 14b. 


8 B.0., i. 477, No.7. 

9 B.0., ii. 335 ; Bar-Hebreeus, Chron. Eccles., i. 287, 298. Diony- 
sius of Tell-Mahré places his death as late as 704. 

1 Cod. Vat. elviii.; Paris, Anc. fonds 161. According to Renan, 


onain. 
Rynght, Catal., Ms 1161, and comp. Renan, op. cit., p. 31. 
12 Brit. Mus. Add. 12181 and 14690 (Wright, Catad., pp. 558-569). 
Wright, Catad., p. 441. 


Ibid., p. 425. 
18 Zotenbe Catal., p. 28, col. 2. 
Cutal., p.218 col. 1; Zotenberg, Catal., p. 47, col. i, No. 
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Contemporary with him, and probably an alumnus of the 
same school, was the translator of the poems of 
Gregory Nazianzen, in the year 655,.whom — Januarius 
Assemani calls Senorinus Chididatus of Amid.!7 Candidatus. 
He has, however, misread the name. In the 


MS., as Professor Guidi informs us, it stands HO Od pared 
<3 Qla, not cela. The former part of the name seems 


to be ‘Iavovdyos ; the latter is apparently (as Guidi suggests) 
a corruption of Kavdidaros, Whether the poems in Brit. 
Mus. Add, 18821 and 14547! belong to the translation of 
Januarius Candidatus or not, we cannot at present determine. 

Another scholar of note at this time is George, bishop of 
the Arab tribes, the pupil and friend of Athan- 
asius II. and Jacob."® He was ordained, it would 
seem, in 687 or 688, two months after the death 
of Athanasius, and is said to have died in the 
first year of Athanasius III., who was conse- . 
crated in April 724. His diocese comprised the ‘Akdlayé 
or Arabs of ‘Ak61a (al-Kifah), the Ti‘aye (?), the Tantkh, 
the Tha‘labites, the Taghlibites, and in general the nomad 
Arabs of Mesopotamia. Of his works the most important 
is his translation of the Organon of Aristotle, of which there 
is a volume in the British Museum, Add. 14659, comprising, 
in its imperfect condition, the Categories, Wepi Epunvecas, and 
the first book of the Analytics, divided into two parts, with 
introductions and commentaries.”° Of this version a speci- 
men has been edited by Hoffmann, De Hermeneuticis, etc., 
p- 22 sq., besides small fragments at pp. 30, 38, 45, and 53. 
He also compiled a a large collection of scholia on the hom- 
ilies of Gregory Nazianzen, which exhibits a wide range of 
reading,2! and completed the Hexaémeron of Jacob of Edessa 
(see above, p. 882).22. His other writings are—a commentary, 
or more likely scholia, on the Scriptures, cited in the Catena 
of Severus and by Bar-Hebreus in his Ausar Razé ;* a short 
commentary on the sacraments of the church, treating of 
baptism, the holy Eucharist, and the consecration of the 
chrism 34 a homily in twelve-syllable metre on the holy 
chrism in two shapes ;” another homily on solitary monks, 
in heptasyllabic metre ;%° and a treatise on the Calendar in 
twelve-syllable metre,2” cited by Elias bar Shinaya.’® Like 
Jacob of Edessa, he carried on an extensive literary corres- 
pondence, of which some specimens have luckily been pre- 
served in Brit. Mus. Add. 12154, ff. 222-291, dated from 714 
to 718. Several of them are addressed to John the Stylite 
of Litarba, one of whose letters to Daniel, an Arab priest of 
the tribe of the Ti‘ayé, is appended, f. 291. The most im- 
portant of them is one written to the priest and recluse 
Yéshi! of Innib (near ‘Azaz, north of Aleppo), part of 
which relates to Aphraates and his works (see above p. 
866). 

Contemporary with these scholars was Daniel of Salah (a 
village northeast of Midyad in Tar-‘Abhdin),*° ‘ 
who wrote commentaries on the Psalms and 
Ecclesiastes.31 The former was in three vol- 
umes, and was composed at the request of John, 
abbott of the convent of Eusebius at Kaphra dhé-Bhartha 
(Kafr al-Barah, near Apamea).5? There is an abridgment 


George, 
bishop of 
the Arab 
tribes. 


Daniel of 
Salah. 


V7 Cod. Vat. xevi. (Catal., ii. 521); see B.O., ii. exlix., 502, col. 2 ; 
iii. 1, 28, note. 

18 Wright, Catal., pp. 775, 438, col. 1. 

19 B.0.,i. 494; Bar-Hebreeus, Chron. Eccles.,i. 298, 303 ; Hoffmann, 
De Hermeneuticis apud Syros Aristoteleis, pp. 148-151; Renan, De 
Philos. Peripat. ap. Syros, pp. 32-83. 

2 See Wright, Catal., p. 1163. 

21 Brit. Mus. Add. 14725, ff. 100-215. It was evidently written 
after the death of Athanasius IT., as shown by the remark on f. 
132a (Wright, Catal., p. 443, col. 1). The commentary contained 
in Brit. Mus. Add. 17197, ff. 1-25 (Wright, Catal., p. 441) is perhaps 
that of Elias, bishop of Pa oe (Sinjar), who flourished about 750, 
and is expressly stated (B.0., ii. 3389) to have compiled a com- 
mentary on the first volume of Gregory Nazianzen (as translated 
by Paul). He followed the older exposition of Benjamin, bishop 
of Edessa. This Benjamin was the writer of a letter on the 
Eucharistic service and er ip (Wright, Catal., p. 1004, col. 2). 


2 See Land, Anecd. Syr., an 
right, Catal., p. 909, col. 2. 


23 B.O., i. 494-495 ; comp. 
% Wright, Catal., p. 985. 
as ey i. 332 ; Catal. Vat., iii. 102, No. 188; Wright, Catal., p. 848, 

oO. a x 

26 Bodleian Catal., p. 425, No, 88. 

2 B.0., 1.495; Catal. Vat., iii. 582. 

28 Rosen, Catal., p. 88, Nos. 82, 33; comp. also the “Table of the 
New Moons,” in Catal. Vat., ti. 402. 

2 It has been printed by De Lagarde, Anal. Syr., pp. 108-134, and 

rtly reprinted by Wright, The Homilies of Aphraates, pp. 19-37. 

yssél has translated and annotated it in Bin Brief Georgs, Bischofs 
der Araber, an d. Presbyter Jesus, 1883. , 

80 See Hoffmann in Z.D.M.@.,xxxii. 741. 

31 According to a note in Payne Smith’s Catal., p. 62, he was 
bishop of Tella dhé-Mauzélath ; but at the time when he wrote 
his commentary on the Psalms he was certainly only a priest and 
abbot of a convent (see Wright, Catal., p. 605, col. 2). 

32 MSS.—part i., Pss. i.-1., Brit. Mus. Add. 17187 ; rt ii., Pss. 
li.-c., Add. 14679, 14668 (only three leaves) (see Wright, Culal., pp. 
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of it in Brit. Mus. Add. 17125, f. 81 sq. The commentary | 


on Ecclesiastes is known to us only from the extracts pre- 
served in Severus’s Catena,} 

Regarding George, bishop of Martyropolis,? we can add 
little or nothing to the scanty informatiun col- 
lected by Assemani.2 This scholar has, how- 
ever, made a mistake in placing him so early 
as “circa annum Christi 580.” About a cen- 
tury later would probably be nearer the mark? Twoof bis 
pupils were Constantine, bishop of Harrin, who may have 
flourished during the latter part of the 7th century, and 


George of 
Martyro- 
polis. 
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Theophilus bar Thomas of Edessa’ is stated by Bar 
| Hebreeus ® to have been by religious profession 
a Maronite. He was addicted to the study of Theophilus 
astrology, and an anecdote is related by Bar- of Edessa. 
Hebrus of his correspondence with Hasanah, 


| the concubine of the caliph al-Mahdi, which fixes the date 


of his death in 785. He was the author of a history, which 
Bar-Hebrzeus cites'® and commends. He also translated 
into Syriac “the two books of the poet Homer on the con- 


his successor Leo, who lived at the very end of it and the) 


beginning of the 8th. Constantine wrote several contro- 


versial works against the Monophysites, viz.,—an exposition | 
of the creeds of the councils of Nicaea and Chalcedon, a | 


treatise against Severus (of Antioch), an “ anagndsticon” 
concerning an alleged mutilation of the Trisagion,® and a 
reply to a treatise of Simeon (II., Monophysite bishop of Har- 
ran). 
to the Jacobite patriarch Elias, whom we have next to notice. 
Elias belonged originally to the Dyophysite party in the 
Syrian Church, but was converted to the Mono- 
physite sect by the study of the writings of 
Severus. He was a monk of the convent of 
Gubba Barraya, and for eighteen years bishop 
of Apamea (or Famiyah), before he was raised to the patri- 
archate of Antioch (in 709). He died in 724.7 The only 
work of his known to us is an Apology, addressed to Leo, 
bishop of Harran, in answer to a letter from him asking 
the reasons for Elias’s change of creed.8 It was probably 
written during the time of his episcopate. In it, besides 
George of Martyropolis and Constantine of Harran, he cites 
John of Damascus, among whose Greek works is a tract 
against the Jacobites, addressed to the bishop Elias in 

defence of Peter, archbishop of Damascus. 
Lazarus of Béth Kandasa is known to us only through 
his disciple George of Béth N&ké as the com- 


Patriarch 
Elias, 


bay eg piler of a commentary on the New Testament, 
aie of which there are two volumes in the British 


Museum, the one (Add. 14682) containing the 
Gospels of St. John and St. Mark, the other (Add. 14683) 
the third and fourth parts of the Pauline epistles from 
Galatians to Hebrews.2 The commentary on the epistles 
is merely an abridgment of Chrysostom; in that on the 
Gospels use is also made of Jacob of Séragh, and oeccasion- 
ally of Theodore of Mopsuestia,!® Cyril of Alexandria, and 
Ephraim. He also quotes a passage of nine lines from the 
Sibylline oracles ‘ed. Friedlieb, viii. 287-296). At the end 
of part third of the Pauline epistles there is in Add. 14683 
a chronological section, terminating with the accéssion of 
the ‘Abbasi caliph al-Mahdi in 775, which probably fixes 
the date of the author." Much later he cannot haved lived, 
as Add. 14683 is a MS. of the 10th century, having been 
presented to the convent of St. Mary Deipara in Skete by 
the patriarch Abraham ‘or Ephraim), who sat from 977 to 
981. In Brit. Mus. Add, 18295 there is a scholion by Lazarus 
explanatory of a passage in (pseudo-)Dionysius Areopagita.22 
About this time too may have lived the chronicler Daniel 
eins bar Moses the Jacobite, who is cited as an au- 
bar Moses, thority by Elias bar Shinaya in the years 122, 
ad i 127, and 131 of the Hijrah, i.e., from 740 to 
749 A.D." 


, Catal., p 


iyafarikin, Assemani calls him bishop 


et Tes tp tioned 
ese three are mentioned by Assemani, B.0., i. 466. 
6 Wright, Catal., p. 607, col. 2. = a ei 

7 B.O., ii. 95, 337; Bar-Hebrieus, Chron. 
Fragmente, pp. 46, 123. Dionysius of Te 
his death some years later, in 729, 

Re fos wo ¢ es ke Pasi tg bu 
a me, . Vat. exlv. ., iii, 253), the other in 
Museum: Add. 17197 (Wright, Gal, p. 600). em pws 

9 See Wright, ag 608-612. 

W Sachau, Theodori Mops, Fragmenta Syr., pp. 101 

ll The words of George of Béth Néké, Dube gma 
Xneth Sas, p. 611, col. 2), probably refer to the liturgical dis- 
OF by peel ioe pmeng <7 eae nent ee time (B.0. ii, 

and attained considerable importance a little later (p. 4 
See Bar-Hebrieus, Chron. Eccles., i. 331, ar 
12 See Wright, Catal. 1184 


lp. 
18 See Baethgen, Fragmente, p. 2; Bar-Hebreeus, Chron. Eccles., 
ii 152, note 2. ‘ 


Eccles., i, 297; Baethgen, 
ll-Mahré wrongly places 


t both imperfect, the one 


and 62. 
na dhé-dho 


Leo’s only literary effort appears to have been a letter | 


quest of the city of Llion.”'7 This evidently means a ver- 
sion of the entire Iliad and Odyssey, incredible as it may 
appear. De Lagarde was, we believe, the first to discover 


| citations of this work by Jacob, or Severus, bar Shakké, 


bishop of Mar Matthew, who died in 1241.18 Cardahi (Liber 
Thesauri, p. 40) quotes the rendering of Iliad ii. 204, but 
without saying where he found it. Theophilus is often 
spoken of as the first to use the Greek vowels in pointing 
Syriac words, but we bave seen above (p. 882, note 21) in- 
stances of their occurrence in MSS. older than his time. 
Perhaps, however, he may have finally settled some details 
of the system and assisted in bringing it into more general 
use.!9 

George of Bé‘elthan, a village near Hims, was educated 
at the convent of Ken-neshré, and became the 
syncellus of Theodore, bishop of Samosata, who George of 
prophesied great things of him. On thedeath  Bé‘elthan. 
of Athanasius III. a synod was held at Mab- 
bogh, at the close of 758, when a large majority of those 
present raised George, who was only a deacon, to the see 
of Antioch.° At the instigation of the anti-patriarch David, 
the caliph al-Mansir scourged him and threw him into 
prison, where he remained for nine years, till he was set 
free by his son and successor al-Mahdi. He was taken ill 
during one of his diocesan journeys at Kalaudiyah (Clau- 
dia), in the far north of Mesopotamia, and died in the con- 
vent of Bar-sauma near Meliténe (Malatyah), in 790.2! 
During his long imprisonment George is said to have com- 
posed many discourses and metrical homilies. He was also 
the author of a commentary on the Gospel of St. Matthew, 
the unique but imperfect MS. of which has been described 
by Assemani in Catal. Vat., iii. 293. 

Cyriacus,a manof Taghritan family” and a monk of the 
convent of Bizoua, otherwise called the convent Cyriacus 
of the Pillar, near Callinicus was ordained " 
patriarch of the Jacobites in 793, and died at Mosul in 817. 
The record of his troubled life may be read in Bar- 
Hebreeus’s Chron. Eccles., i. 329 sq.; B.O., ii. 116, 341-344. 
In the year 798 he endeavored to effect a union with the 
Julianists, whose patriarch was Gabriel, and a creed was. 
drawn up and signed by them and sundry other bishops, 
which has been preserved in Brit. Mus. Add, 17145, f. 27b.% 
Besides an anaphora*t and canons,” he wrote a homily on 
the parable of the vineyard** and a synodical epistle on the 
Trinity and the incarnation address to Mark, patriarch of 


Alexandria, which js extant only in Arabic.”7 

The number of Nestorian writers during the 7th and 8th 
centuries is relatively much larger than that of Jacobite, 
and the loss of many of their writings is much to be 
regretted, especially those bearing on. ecclesiastical and 
political history. Want of space compels us, however, to 
omit oe names which we would otherwise gladly have 
noticed. 

Our list begins with the name of Babhai the archiman- 
drite,# called Babhai the Elder, to distinguish 


him from the later Babhai bar Nésibhnaye. Babhai the 
He was a native of the village of Béth ‘Ainatha drite. 


or Ba-‘ainatha in Béth Zabhdai, and sueceeded ’ 
Mar Dadh-ishd‘ (see above, p. 880) as abbot of the great 
convent on Mount Izli. On the death of the eatholicus 
Gregory of Kashkar in 607 (see above, p. 879) a time of 
persecution followed, during which the Nestorian Chureh 


(ar-Rakkah), who held office for four years 
and was succeeded by David, bishop of Dara 


7TH AND STH CENT. | 


was ruled by Babhai with a firm and skilful hand. The 
bishops of Nisibis, Hédhaiyabh, and Karkha dhé-Béeth 
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Stlokh (or Béth Garmai) entrusted him with the duties | 
of inspector of convents, with the express object of rooting | 


out all who held the doctrines of the Mésalltyané,'! as well | 


as the followers of Hannana of Hédhaiyabh and Joseph of 
Hazzi2 So well did he acquit himself in this post® that, 
after the murder of Khosrau II. in 628, when his successor 
Kawadh II. Shérdé permitted a synod to be held, he would 
have been unanimously elected to the dignity of catholicus, 


had he only given his consent, in default of which the | 


choice fell upon Ishd‘-yabh of Gédhala (628-644). As a 
writer Babhai would seem to have been very prolific, for 
no less than eighty-three or eighty-four works are set down 
to his account. The principal of these, as enumerated by 
*Abhd-isho‘, are a commentary on the whole text of Scrip- 
ture; on the commemorations of the Blessed Virgin Mary 
and St. John, and other commemorations and feasts through- 
out the year; on the reasons of the celebration of Palm 
Sunday and of the festival of the holy cross ;> a discourse 
on the union (of the two natures in our Lord, against the 
Monophysites) ;° exposition of the Centuries of Evagrius ;? 
exposition of the discourses of Mark the monk (on the 
spiritual law) ;° rules for novices; canons for monks ; (con- 
troversial) letters to Joseph Hazziya; history of Diodore 
of Tarsus and his followers; on Matthew the wanderer, 
Abraham of Nisibis, and Gabriel Katraya To these must 
be added an account of the life and martyrdom of his con- 
temporary George, a convert from Zoroastrianism, whose 
heathen name was Mihramgushnasp,” and a few hymns, 
contained in Nestorian psalters.! 

The successor of Babhai was, as we have just mentioned, 
{shd‘-yabh II. of Gédhala,!? who was elected in 
628 and sat till 644.% He studied at Nisibis, 
and was bishop of Balad at the time of his ele- 
vation to the patriarchate. He was sent in 630 
by Boran, the daughter of Khosrau IL., on an embassy to 
Heraclius, the emperor of Constantinople, whom he met at 
Aleppo, and to whom, we are told, he restored the holy 
cross, which had been carried off by the Persians when 
they captured Jerusalem in 614.4 Foreseeing the downfall 
of the enfeebled Persian monarchy, Isho‘-yabh prudently 
made conditions on behalf of his flock with the Muham- 
madan ruler, it is said through the intervention of a Chris- 
tian chief at Najran and of Yéshi‘ (or Isho‘), bishop of 
that place.® The deed or ordinance containing the terms 
of agreement was renewed and confirmed by ‘Omar ibn al- 
Khattab.° According to ‘Abhd-ish6‘, the principal writ- 
ings of Ishd‘-yabh were a commentary on the Psalms and 
sundry epistles, histories, and homilies. A hymn of his 
occurs in the Nestorian psalter, Brit. Mus. Add. 14675.7 

Sahdona of Halaman, a village in Béth Nuhadhré,!* was 
educated at Nisibis, and became a monk under 


Tsh6‘-yabh 
at, - 
dhala, 


oP ecu Mar Jacob, the founder of the famous convent 
mith of Béth ‘Abhé.% Here he composed a treatise 


in two volumes on the monastic life, besides a 
history of his master, and a funeral sermon on him? He 
became bishop of Mahdézé dh’Aréwan in Beth Garmai,”1 and 
was one of the Nestorian clergy who accompanied Isho‘- 
yabh of Gédhala on his embassy to Heraclius. Whilst 
halting at Apamea, Isho‘-yabh, John the Nestorian bishop 
of Damascus, and Sahd6na tried their hand at converting 
the monks of a neighboring (Jacobite) convent, the result 


See B.O., iii. 1,101; Bar-Hebreeus, Chron. Eecles., i. 573, 
See above, p. 879. 8 See B.O,, iii. 1, 88, 89, 473. 
Le O., iii. 1, 94, —o 1. 
e next paragraph. 
See Catal. Vat.. iP 372. 
Tbid., iii. 367 * 

Brit. Mus. Add. 17270 eat Catal., p. 482). 
® That is, of Katar, on the coast of al-Bahrein. 

Brit, Mus. Add. 7200, f. 14; Hoffmann, Ausziige, pp. 91 sq., 173. 
- at" Brit. Mus, Add. 7156, 17219; see Bickell, Conspectus, pp. 

7, 38. 

12 Judal, near Mosul. 

13 B.0., ii. 416-418, iii. 1, 105, 475; Bar-Hebreus, Chron, Eccles., 
iii. 115 = note 1, 127 and note 3; Baethgen, Fragmente, pp. 13, 
19, 108, 111. 

i4 This, however, seems to have been given back by Ardashér 
TIT. in 628-629, as the festival to celebrate its restoration took 

at Jerusalem in 629 ; see Bar-Hebrzeus, Chron. Eccles., ii. 113 ; 

.O., iii, 1, 96 note 3, 105-106 ; Noldeke, Gesch. d, Perser u. Araber, 


. 391-392. 

Phy 'B.O., ii. 418, iii, 1, 108, col. 1; Bar-Hebreeus, Chron, Eccles., ii. 
115. Bar-Hebreus names Muhammad himself, but it was more 
likely Abii Bakr (632-633). 

16 B.O., iii., 1, 108, col. 1. 

M Wright, Catal., p. 130, col. 2. 

8 Ho! nn, Ausziige, p. 215. 
w » p. 226. 
» B.0., it 1, 453, 462. 
21 See B.O., iii. 1, 116, col. 1, at the foot. Assemani pronounces 
the name Aryan, but Aréwin is more likely to be correct. See 


n, Ausziige, p. 277. 
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of which was that Sihdéna himself was converted,” and 
afterwards wrote several heterodox works. This incident 
caused much scandal in the East, as may be seen from the 
numerous letters which Ish6d‘-yabh of Hédhaiyabh, another 
member of the embassy, found it necessary to write upon 
the subject.** 

This Ishd‘-yabh was the son of a wealthy Persian Chris- 
tian named Bas-tuhmag, of Kuphlina in Hé- 
dhaiyabh or Adiabéné, who used often to visit 
the convent of Béth ‘Abhé.?* He was educated 
at the school of Nisibis, became bishop of 
Mosul, and afterwards metropolitan of Hazza (Arbél or 
Irbil) and Mosul. The chief event of his rule at Mosul 
seems to have been that he hindered the Jacobites from 
building a church in that city,® notwithstanding that they 
were supported by all the weight and influence of the 
Taghritans.° Bar-Hebreeus declares that he bribed right 
and left to effect this.27. He was one of those who accom- 
panied Isho‘-yabh of Gédhala on his embassy to Heraclius,” 
and stole a very costly and beautiful casket, containing 
relics of the Apostles, from a church at Antioch, the which 
he conveyed (apparently quite openly and shamelessly) to 
the convent of Beth ‘Abhé.2? On the death of Mar-emméh*? 
(who sat 644-647,3! he was elevated to the dignity of cathol- 
icus,? which he held till 657-658. In his desire to do 
something for the promotion of learning he wished to 
found a school in the convent of Béth ‘Abhé, where he had 
built a magnificent church, but the abbot Kam-isho‘ and 
the rest of the lazy brotherhood would have none of this, 
and preferred to quit the convent and withdraw to the 
neighboring village of Herpa in Saphsapha.** Hereupon 
the catholicus gave up this part of his plan and built 
his college in his father’s village of Kuphlana (or 
Kulpana.}*> Soon afterwards he found himself involved 
in another and more serious dispute with Simeon, 
the metropolitan of Réy-Ardashér ** in Persis and of the 
Katrayé,*7 who refused obedience to him as his diocesan ; 
and this led to a lengthy correspondence, regarding which 
see B O., iii. 1, 127-136. His works, as enumerated by 
‘Abhd-isho‘, are-—Huppakh Hushshabhé or “ Refutation of 
(Heretical) Opinions,’ written for John, metropolitan of 
Beth Lapat,** and other controversial tracts, consolatory and 
other discourses, various hymns,*? and an exhortation to 
certain novices. Hearranged the Hudhra*! or service-book 
for the Sundays of the whole year, for Lent, and for the 
fast of Nineveh, and drew up offices of baptism, abso- 
lution.“ and consecration. He also wrote a history of the 
monk Isho‘-sabhran, a convert from the religion of Zoroaster 
and a Christian martyr-* A large collection of his letters is 
extant in Cod. Vat. elvii. (Catal., iii. 299), a judicious selec- 
tion from which would be worth printing.“ 


Ish6-yabh 
Ill. of Hé- 
dhaiyabh, 


22 We cannot see that Assemani has any grounds for asserting 
that Sahdona was converted “ ab erroribus Nestorianis ad Catho- 
licam veritatem” (B.O., iii. 1, 107, col.1; comp. col. 2, I. 10-12, 
and p. 120, col. 2, 11. 11-18). 

23 B.0., tii. 1, 116-128, Bar-Hebreeus (Chron. Eccles., ii, 113) 
spitefully improves the occasion by making out that the catholi- 
cus Ish6'-yabh of Gédhala himself was the pervert. 

% B.0., iii. 1, 472; Hoffmann, Ausziige, p. 226. 

% B.O., iii. 1, 114-115. 

2% Taghrith was always strongly Jacobite, and the Nestorians 
had no church there till 767 (see B.O., iii. 1,111, note 4; Hoff 
mann, Ausziige, pp. 190-191 ; Bar-Hebreeus, Chron, Eccles., ii, 155- 
157). 

27 Chron. Eccles., ii, 127. 

2 B.0., iii. 1, 106, col. 1. 

2 There is no reason to doubt the circumstantial recital of a 
Nestorian writer, B.0O., iii. 1, 106, col. 2, 475. Strange to say, As- 
semani does not improve this occasion, 

® Properly Mar(i)-emméh (see B.O., ii. 889, col. 2, No. 29). 

31 According to others, 647-650; B.O., ii. 420, iii, 1, 113, 619, 

32 In 647 or 648. , 

83 Or, according to the other reckoning. till 660, B.O., loce. citt. 
He predeceased the maphriin Denha, who died in 660 (Bar- 
Hebreeus, Chron. Eccles., ii. 129, 131). 

34 See Hoffmann, Ausziige, pp. 223, 227. 

% B.O , iii, 1, 124-125. 

36 Or Réshahr (Yakut); see Nildeke, Gesch. d. Perser wv. Araber, 

. 19, note 4. 

Pier Or Arabs of Katar, on the Persian Gulf, and the adjacent 
districts. See B.O., iii. 1, 136. 

38 B O., iii. 1, 187, note 1. 

8 B.0., iii. 1, 138, col.1; Néldeke, 
41, note 2; Hoffmann, Ausziige, p. 41, note 851. 

4 The composition on the martyr George quoted by Cardihi 
(Liber Thes., pp, 124-125) is probably of much later date. At least 
we should not expect such artificial riming in the 7th century. 

4. B.O., iii. 1, 189, 144, col, 2. 

# See Badger, The Nestorians, ii. p. 22. 

48 Brit, Mus, Add. 7181 (Rosen, Catal., p. 59). 

# E.y., of apostates and hereties, Catal. Vat., ii. 807, 367 ; of public 
penitents, ibid., 291, Brit, Mus. Add. 7181 (Rosen, Catal., hs Ne 

4 Eq., the consecration of an altar with the chrism, tal. Vat. 


Gesch. d. Perser u. Araber, p. 


di. 802, 368; see also éhid., 294, where canons of his are given, an 


Cod. Vat. eexci., in Mai, Seriptt. Vett. Nova Coll., v. 
43 Catal, Vat, ili, 828; B.O., iii, 1, 285, note 2, and p. 633. 
47 B.0., iii, 1, 140-143, 
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‘Andn-isho" of Hédhaiyabh and his brother Ishd‘yabh 

were fellow-students at Nisibis with Ishd‘-yabh 
. ILL, and afterwards entered the great convent 
on Mount Izla. Ishd'-yabh subsequently became bishop of 
Kardaliyabhadh ;? but ‘Andn-isho‘ was seized with a fit of 
wandering, and visited Jerusalem, whence he went on to 
the desert of Skete in Egypt, and made himself thoroughly 
acquainted with the lives and habits of its monks, regard- 
ing whom he had read so much in the Paradise of Palladius. 
On his return he soon forsook the great convent, because 
of dissensions that had arisen in it, and betook himself with 
his brother to the convent at Béth‘Abhé, where he devoted 
himself to study, and so distinguished himself that he was 
employed by Ishd‘-yabh III. to assist in arranging the 
Hudhra (see above). ‘Andin-ishd‘ wrote a volume of philo- 
sophical divisions and definitions, with a copious commen- 
tary, dedicated to his brother,* and compiled a work on the 
correct reading and pronunciation of difficult words in the 
writings of the fathers,‘ thus following in the footsteps of 
Joseph Hiuzaya (see above, p. 878), and anticipating Jacob 
of Edessa and the monks of the conventof Karkaphétha 
(see above, p. 866). He was also the author of a treatise 
entitled Liber Canonum de Alquilitteris, i.e., on the different 
pronunciation and signification of words that are spelt with 
the same letters. This has been published, with the ad- 
ditions of Honain ibn Ishak of al-Hirah (died in 873) and 
another compiler, by Hoffmann, Opuscula Nestorianda, pp. 
2-49.5 His greatest work, however, was a new recension 
or redaction, in two volumes, of the Paradise of Palladius 


‘Ananish6. 


and Jerome, with additions collected by himself from other | 


sources and from his own experience. This he compiled 
at the request of the patriarch George, and it became the 
standard work on the subject in the Nestorian convents.? 
John of Béth Garmai (Garmékay4), called John the Elder, 
x was a disciple of Jacob of Béth ‘Abhé, and his 


inept successor as abbot of that convent. After a | 
mai. few months, however, he secretly fled from 


Béth ‘Abhé and betook himself to a hill near 
Dakuka’ in Béth Garmai, where the monastery of Ezekiel? 
was soon afterwards built, in which he ended his days.!° 
His works, according to ‘Abhd-ishd‘,! are—a collection of 
heads of knowledge or maxims, rules for novices, a brief 
chronicle, histories of Abraham, abbot of the great convent 
on Mount Izla, of the monk Bar-‘idta,” and of Mar Khod- 
hahwai, the founder of the convent of Béth Halé (near al- 
Hadithah, by Mosul), with a discourse and hymus on the 
last named. 

Sabhr-ish6‘ Rustam!’ was a native of a village called 
Sabhrisho‘ Hérem in Hédhaiyabh, and entered the great 
Rustam. convent on Mount Izla under the abbot’ Narsai, 
; the successor of Babhai. Here, at the request 
of the monks he wrote a tract on the occasion of the cele- 
bration of Golden Friday, and also a large volume of dis- 
putations against heresies and other theological questions. 
He migrated thence, perhaps along with Narsai, to Béth 
‘Abhé, where, however, he resided only for a short time, 


being invited by the monks of Béth Kika to become their | 


prior. Here he composed eight discourses on the dispensa- 
tion of our Lord, the conversion of the various countries 
by the Apostles, and on continence and the monastic life. 
_ Further, at the request of Mar Kardagh, the syncellus of 
' Isho‘-yabh IIL, he wrote lives of Ishd‘-Zékha (of the con- 
vent of Gassa), of Isho‘-yabh III., of Abraham abbot of Béth 
‘Abhé, who came thither from the convent of Z%kha-isho"® 
of Kam-ish6‘ abbot of Béth ‘Abhé,!* of Abraham of Nethpar, 
of rabban Iyobh (or Job) the Persian, and of the elder 


1 Properly ‘Ana-n(i)-sho‘; see B.O., iii. 1, 144-146 ; Hoffmann, 
Opuse. Nestor., p. iv. 

2 The older name of Shenna dhé-Bhéth Remman, in Arabic 
ahs oad or simply as-Sinn; see Hoffmann, Ausziige, pp. 

3 B.0., iii, 1, 144,, col. 2, near the foot. 

4 Ibid., iii. 1, 144. ; 

5 From a MS. in the India Office library, London. There is 
another copy in the collection of the S.P.C.K., now at Cam- 


bridge. 

® See B.O., ii. 493; iii. 1, 49, 145 col. 2, 151 col. 1, middle. 

7 The The Illustrations of the Book of the Paradise in Brit. Mus. 
Add. 17263, 17264 (Wright, Catal., pp. 1078-80) and Orient. 2311 
seems to be a different work. The author of it is said to have 
been a Katraya, “a native of Katar.” which ‘Anan ish6‘ was not. 

§ Hoffmann, Ausziige, p. 273: 

® So called from its founder; see Hoffmann, op. cit., p. 274, note 


2154. 

10 B.O., iii 1, 203-204, 474. But he must have lived till after 661, 
for Mar Khodhahwai was still alive in that year (B.0., iii. 1, 151, 
near the top). 

1 B.O., iii. 1, 204. 

12 Jbid., iii. 1,467, col. 2, ch. 4. 

13 Jbid., iii. 1, 454-455, 

14 On the Great Zib,in Hédhaiyabh ; see Hoffmann, Ausziige, p. 
215, note 1715. 

% B.O., ili. 1, 468, col. 1, atthe top. 

16 Who died in 652 ; see Baethgen, Fragmente, pp. 21, 112. 
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| Sabhr-ishd‘, the founder of the convent of Béth Kiki,” to 
which may be added the lives of the brothers Joseph and 
| Abraham.!§ u 
| George, the pupil and successor of Ishd‘-yabh II1., was a 
native of Kaphra in Béth Géwaya, a district of 
Béth Garmai.!® His parents were wealthy, and 
|owned two farms in the neighborhood of the 
convent of Béth ‘Abhé. Being sent to take 
charge of these, he got acquainted with the monks and 
| ultimately joined their body. When Ish6*‘-yabh was pro- 
moted to the patriarchate, he appointed George to be 
'metropolitan of Hédhaiyabh in his stead ;2° and, on the 
death of his friend, George succeeded to the patriarchate in 
661, and sat till 680. Asan author he is not of much ac- 
| count, having written merely a few homilies, with hymns 
‘and prayers for certain occasions, and published nineteen 
/canons.2!_ His too in all probability is the “ epistola dog- 
matica” contained in Cod. Vat. cecclvii., p. 360.4 
Elias, bishop of Mari or Merv, was one of those who were 
present at the death of Ishd‘-yabh IIL. and 
elected George as his successor. He com- 
piled a Catena patrum (Malléphanitha dhé- 
| Kadhmayé) on the four Gospels, and wrote 
/ commentaries on Genesis, Psalms, Proverbs, Ecclesiastes, 
the Song of Songs, Ecclesiasticus, Isaiah, the twelve minor 
Prophets, and the epistles of St. Paul. His letters would 
probably be of some interest to us, and the loss of his eccle- 
| siastical history, to which ‘Abhd-isho*‘ applies the epithet 
| of “ trustworthy,” is to be regretted. 

Of Daniel bar Maryam we can only say that he flourished 
under Ishd‘-yabh III. of Hédhaiyabh, about 
650.% He wrote an ecclesiastical history in four 
volumes, and an explanation of the calendar. 
The history is cited by George of Arbél in the 
10th century for the date of the destruction of Jerusalem.2* 

Gabriel, surnamed Taurttha, was a native of the province 
of Siarztr or Shahrazir.*? He studied at Nisibis, 


George of 
Kaphri, 


Elias of 
Merv. 


Daniel bar 
Maryam. 


and then entered the great convent on Mount Gabriel 
Izla, where he took part in a controversy with Taurétha. 
the Monophysite monks of the convent of Kar- 

tamin (near Mardin) and against Sahdéna. He afterwards 


migrated to Béth ‘Abhé, where he wrote a life of Mar Nar- 
sai the abbot, an account of the martyrs of Tar Béra’in or 
Tar Bérén (Adhurparwa, Mihrnarsai, and their sister 
| Mahdokht, in the ninth year of Sapor IL.), a homily forthe 
washing of the feet, ete. He became abbot of Béth ‘Abhé 
under the catholicus Hénan-isho‘ I. (686-701).% 
Hénin-isho L., called the Elder or the Lame (héghira), 
was appointed catholicus in 686,°° in succession 
to John bar Marta,*! the follower of George. He 
was opposed by Ishd‘-yabh of al-Basrah, whom 
he threw into prison, but afterwards released 
on his making his submission. A more serious rival was 
John of Dasen, bishop of Nisibis, surnamed the Leper, who 
curried favor with the caliph ‘Abd al-Malik ibn Marwan 
and procured the deposition of Hénan-ish6‘, whose place he 
occupied for nearly two years.*2. Bar-Hebreeus adds*® that 
John put him for some days into prison, and then sent him 
off to a convent among the mountains in charge of two of 
his disciples, who threw the luckless catholicus down a 
precipice and left him there for dead. Luckily he was 
found by some shepherds, who took good care of him, 
though he seems to have been lame ever after. On his re- 
covery he withdrew to the convent of Yaunan (or Jonah)** 


Hénan- 
isho' I. 


7 B.O., ii. 418, col. 2. 

18 Jbid., iii. 1, 228, col 1, near the-foot. 

19 B.O., ii. 421, iii. 1, 149 ; Bar-Hebreeus, Chron. Eccles., ii. 131, 183 ; 
Hoffmann, Ausziige, p. 277. 

2 He must be cece oy from two other Georges, Persians 
a race. also disciples of Ish6-yabh, viz., George, bishop of Pérath 
dé-Maishan or al-Basrah, and George, bishop of Nisibis, the latter 
of whom is the author of a well-known hymn (see B.0., iii. 1, 
456 ; Bickell, Conspectus, p. 38), often found in Nestorian 
e.g., Rosen, Catal., :p. 14, w; Wright, Catal., p. 131, col.1; Munich 
Catal., Cod. Syr. 4, p. 112. 

21 B.O., iti, 1, 153, 

22 Mai, Scriptt. Vett. Nova Coll., v. 

3 B.0., ii. 420, 

24 JThid., iii. 1, 148, 


% Thid., ii. 430; iii. 1, 281. Us y ‘ 
fom Brit. 
5 pa 


26 Jbid., iii. 1, 524 

27 See Hoffmann, Ausziige, A Shee notes 364, 365, p. 254 

8 B.O., iii. 1, 456-458; Hoffmann, Ausziige, pp. 9-16, 
Mus. Add. 12174 (Wright, Catal., p. 1133). 

2 Bar-Sauma was abbot at the beginning of Hénan-is 
triarchate ; see B.O., iii. 1, 457, col. 1. J 

® Bar-Hebraeus, Chron. Ecclés., ii. 135; Baethgen, Fragment 


$2, 117; B.O, ii. 423. 14 
B.O., ii. 422, iti. 1, 615; Bar-Hebreus, 


81 He sat 680-682 ; 
Eccles., ii, 133. 
® Baethgen, Mragmente, pp. 34, 35, 118, 119, 
%3 Chron. Eccles, ii, 135 8q.; 7.5 - 
a4 B.O., ii. 424, note 3 Sectebtens calls it “the | 
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near Mosul, where he stayed till the death of his rival. He | father of fathers and a chief of teachers; his name and 


continued to rule the Nesturian Church till 701,! and was 
buried in the convent of Jonah.? Besides composing homi- 
lies, sermons, and epistles, he was the author of a life of 


Sergius Déwadha’ of Daraukarah or Daukarah, near Kash- | 


kar, who was a contemporary of his. He also wrote a 
treatise On the Twofold Use of the School or university, as a 
place of moral and religious training as well as of instruc- 
tion in letters, and a commentary on the Analytics of Aris- 
totle 
Presumably to this century belong two ecclesiastical 
Alaha- historians who are known to us only from the 
zk bi. Chronicle of Elias bar Shinaya. 
is quoted by him in regard to events that 
took place in 594-596 and 606.5 Perhaps_he is identical 
with that Alaha-2tkha to whom we find Ishd‘-yabh III. 
writing a letter while he was yet bishop, consequently 
Mikha in the earlier part of the century.6 Mikha or 
i Micah is cited by Elias as an authority for the 
years 594-596 and 605.7 
Passing over into the 8th century, we may mention 
David of Béth Rabhan, that is, of the convent 
of Z&khi-ish6‘", afterwards of Béth ‘Abhé, who 
was the author of a monastic history, called The 
Little Paradise, which is frequently cited by 
Thomas of Marga. 
relative to George Neshriya, Nathaniel, and other monks 
of Béth ‘Abhé, who lived under Hénan-isho‘ I., towards 
the end of the 7th century.2 David attained episcopal 
dignity, though we do not know the name of his see. He 
wrote also a geographical treatise Upon the Limits of Climates 
or Countries, and the Variations of the Days and Nights.® 
Babhai bar Né&sibhnayé (so called because his parents 
were of Nisibis) flourished under the cathol- 


David of 
Béth 
Rabban. 


Babhai bar jeus Stlibha-ztkhi (713-729), the successor of 
ae Hénan-isho‘.° He was a native of Gtbhilta or 


Jabilta in Tirhan," and is described by Thomas 
of Margi as being a tall, powerful man, with a magnificent 
voice, gentle and modest, and learned withal. He devoted 
himself to the reformation of the musical services of the 
Nestorian Chureh, which had fallen into sad confusion, 
and founded many schools, more particularly in the dio- 
ceses of Htédhaiyabh and Marga, with the special object 
of promoting the study of church music. The most im- 
portant of these were at K&phar-‘Uzzél in Hédhaiyabh 
and Bashish in the district of Saphsipha in Margi.’ At 
the former he took up his residence, but used to visit and 
inspect the others once a year. In his latter years he re- 
turned to Gébhilt&a and died there. He wrote discourses 
and homilies of different kinds, numerous hymns for 
various occasions, histories (of holy men), and letters. 

Bar-Sahdé of Karkha dhé-Bhéth Sélokh flourished, ac- 
cording to Assemani, under the catholicus Pe- 
thidn (731-740).!5 ‘Abhd-ish6‘ states that he 
wrote an ecclesiastical history! and a treatise 
against the Zoroastrian religion. 

When Bibhia the Nisibene was residing at Képhar- 
‘Uzzél (see above), a woman from the village 


Bar-Sahdé. 


Abraham = swadha . A 
L _ of Béth Saiyadhé brought to him her crippled 
ee son, whom she called S ofily half a man,” and 


begged him to bless him. “This is no half 
man,” was the gentle monk’s reply; “this shall be a 


1 According to Elias bar Shindyaé in Baethgen, Fragmente, pp. 
38,120. Others say 699. 

2 His Arab biographer and co-religionist adds that his grave 
was opened 650 years afterwards, and his body found undecayed 
and looking as if he slept. 

3 Not Dia ha. The word means “liable to fits,” ‘ epileptic,” 
B.O., iii. 1, 154. 

See Bar-Hebreeus, Chron. Eccles., ii. 106 note 3, 107 note 3. 

B.O., iii. 1, 141, No. 35. : 

r-Hebreeus, Chron. Eccles., ii. 106 note 8, 107 note 2. 

hh iii. 1, 217 col. 2,218 col. 1; see also pp. 49 note 1, 184 col., 
9 B. O., tii. 1, 255. The popes referred to by Assemani in 

note 1 are nodoubt of much later date, The first of them is 

edited by Cardahi in his Liber Thasauri, pp. 41-46. Cardahi places 

David's death “in the year 800.” Twenty-two very artificial 

ms ‘on the love of wisdom,” ascribed to him, are printed in 

he Directorium Spirituale of John of Mosul, edited by the bishop 
Flias John Millos, 1868, pp. 172-214. 

#” According to Elias bar yom: in Baethgen, Fragmente, pp. 
bes, ye Ser 124. Assemani (B. 0O., ii. 480) gives 714-728. 

| 


‘ 
6 
6 
7 
8 
1,1 


ffmann, Ausziige, p, 188. ‘ 
12 [hid., p. 236 sq. 
13 [bid., p. 223, 
4 See B O. iii. 1,177-181. Of his hymnsa few are still extant ; 
see Bickell, Conspectus, p. 38; Brit. Mus. Add. 7156 (Rosen, Catal., 


Alaha-zékha | 


Its first chapter contained anecdotes | 


his teachings shall be famous throughout the whole 
East.”2? This was Abraham bar Dashandadh “the Lame,” 
whose works are enumerated by ‘Abhd-ishd‘ as follows!*— 
a book of exhortation, discourses on repentance,”!® letters, 
the book of the king’s way, a disputation with the Jews, 
and a commentary on the discourse of Mark the monk.?° 
He was teacher at the school of Bashish in Saphsapha, 
where the future catholicus Timothy I. received his early 
education, as well as his successor Isho‘ bar Non and Abu 
Nah al-Anbari.”! 

Mar-abha, the son of Bérikh-sebhyanéh, was a native of 
Kashkar,”* and became bishop of that town. 
From this see he was promoted in 741 to the 
dignity of catholicus.** At first he had some 
difficulties with the emir Yasuf ibn ‘Omar ath-Thakafi, 
but these were settled by a visit to al-Kafah, which gave 
him an opportunity of going also to al-Hirah, where he 
was received with great honor by the aged bishop John 
Azrak. He shortened his name to Abha, the better to dis- 
tinguish himself from his predecessor Mar-abha I. (see 
above, p. 878). In the sixth year of his patriarchate he 
got into a dispute with his clergy about the management 
of the school at Seleucia, and withdrew to Kashkar, but 
returned to Seleucia before his death, which took place in 
751, at the age, it is said, of 110 years. According to Bar- 
Hebreeus, “ he was learned in ecclesiastical works and in 
dialects, and composed a commentary on Theologus (i.e., 
Gregory Nazianzen),*4 and all his time he was occupied in 
reading books.” ‘Abhd-ishd‘ mentions him in two places, 
as Abha of Kashkar® in B. O., iii. 1, 154, and as Abha bar 
Bérikh-sebhyanéh at p. 157. In the former place he as- 
cribes to him expositions, letters, and a commentary on 
the whole Dialectics of Aristotle,2® and in the latter, The 
Book of the Generals, or Military Governors,” and other 
works. 

Simeon bar Tabbakhé (the Butcher) of Kashkar held the 
important post of chief officer of the treasury 


Mar-abha 
TI; 


under the caliph al-Mansir,®® about the’ same eer ae 
time that his co-religionist George bar Bokht- yakhe, 


isho‘ of Gundé-Shabhér or Béth Lapat,?? in 
Khizistan, was court physician? The only work of his 
mentioned by ‘Abhd-ish6‘ is an ecclesiastical history, which 
from his position at Baghdadh doubtless contained much 
valuable information. 

Sirén or Sirin,*! bishop of Nisibis and afterwards of Halah 
or Holwin in Béth Madhayé,*? was raised to the 
patriarchate in 754, by the orders of Abin, the 
Muhammadan emir of aJ-Madain (Seleucia). 
The bishops appealed to the caliph ‘Abdallah as-Saffah,® 
and not in vain. The election was cancelled, and Jacob, 
bishop of Gundé-Shabhoér, was chosen in his place (who sat 
till 773). Their continued squabbles, however, so irritated 
al-Mansiir that he gave orders to throw them both into 
prison. Sirén made his escape in time, but Jacob was caught 
and spent the next nine years under strict ward, during 
which time “the second Judas,” ‘Isa ibn Shahlatha or 
Shahlafa,** deacon and physician, trampled the rights of the 
bishops under foot. On his release, he sent Sirén as bishop 
to al-Basrah, at the request of some of the Christian citizens, 
but others would not receive him, and their quarrels once 
more attracted the caliph’s attention. Stirén, warned by ‘Isa, 
again made his escape, but was captured by the emir of al- 
Madiin and died in prison. The epithet of Méphashshékand, 


Ww B.O., iii. 1, 179. 

18 Jbid., iii. 1, 194. ; 

19 Aceording to another reading on desire or cupidity. 

20 See Brit. Mus. Add. 17270 (Wright, Catal., P. BDA 

21 Assemani (B.O,, iii. 1, 196, note 4) says that Timothy I. was 
a pupil of Abraham bar Liphah, but Isho* bar Non and Abt Nith 
are expressly stated to have been pupils of Abraham “ the 
Lame,” ibid., p. 165, note 4, and p. 212, note 2; see also p, 486, 
col. 1. 

Se say of Daukarah, in the neighborhood of Kashkar, 
B. O,, ii. 431. 

3 Baethgen, Fragmente, pp. 50, 125; Bar-Hebreus, Chron. Eec les., 
1.153; B. O., ii. 431, iii. 1, 157. 

24 See B.O., iii. 1, 157, col. 2. 

2% Whom Assemani takes for Abraham of Kashkar (see above 
p. 878); for what reason we cannot see. 

26 See B.O., iii, 1, 157, col. 2. 
ins oho eg a chronicle of the Muhammadan governors of al- 
‘Trik. 

28 B.0., iii. 1, 206, col. 1, ll. 4, 5. 

29 Néldeke, Gesch. d. Perser u. Araber, p. 41, note 2. 

% B.0., iii. 1, 205, col. 2, note 4; Baethgen, Fragmente, pp. 59, 60, 
129; Bar-Hebrieus, Hist. Dynast., 221; Wiistenfeld, Gesch, d. arab, 
Aer2e, No. 26. s 

31 On the name see Néldeke, Gesch. d. Perser u. Araber, p. 438, 


Strén. 


M4, v, x, y, 2), Add. 14675 (Wright, Catal,, p. 131, col. 1); 17219 | note 4 


, p. 136, col. 1); Paris, Suppl. 56 (Zotenberg, Catul., p. 9, col. 
,t ; Munich, . Syr. 4 (Orient, 147). 
1% B.0., ii. 429; Baethgen, Fragmente, pp. 49, 125. 
nacited by Elias bar ShinayA; see Bar-Hebrieus, Chron. Eccles., 
5, note T. 


#2 See Hoffmann, Ausziige, p. 120. 

33 He died in June of this same year. 

4 See Bar-Hebrwus, Hist, Dynast., p. 221; Wistenfeld, Gesch. d. 
arab, Aerzte, No, 26. 

% B.O., ii. 431; iii, 1, 168, 205-205. 
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given to him by ‘Abhd-ishd',! implies that he was either a | installed in May, 780.17 


commentator on Scripture or a translator of Greek works 
into Syriac. He composed a treatise against heretics, but 
the remainder of ‘Abhd-ish6"s text is not clear in Assemani’s 
edition.? 

Cyprian, bishop of Nisibis, was appointed to that see in 
Cyprian of 741.5. The great event of his life was the 
aS ey Jacobite city of Taghrith, just outside of the 
walls, on the banks of the Tigris. The idea originated with 
Sélibhaztkha, bishop of Tirhan, but would never have been 
realized, had not Cyprian allowed the Jacobites to resume 
possession of the church of Mar Domitius at Nisibis. The 
building of the church at Taghrith was commenced in 
7674 Cyprian also erected a magnificent church at Nisibis, 
on which he expended the sum of 56,000 dinars, in 758-759.5 
After this time it so happened that the patriarchs of the 
three Christian sects, Theodoret the Malkite, George the 
Jacobite, and Jacob the Nestorian, were allin prison at once 
at Baghdadh, ‘Isa the physician, thinking to improve the 
occasion to his own advantage, wrote to Cyprian that the 
caliph al-Mansir coveted some of the golden and silver ves- 
sels of the church of Nisibis, hinting at the same time in 
pretty plain language that a handsome present to himself 
might be of some avail at this juncture. Cyprian had the 
courage to gostraight to Baghdadh with the letter and show 
it to the caliph, who disgraced ‘Isa and confiscated his prop- 
erty,® releasing the three patriarchs at the same time.? 
Cyprian died in 767.8 According to ‘Abhd-ish6‘, he wrote 
a commentary on the theological discourses of Gregory 
Nazianzen and various forms of ordination.? 

Timothy I. was a native of Hazzi in Hédhaiyabh, and 
had been a pupil of Abraham bar Dashandadh 
(see above p. 887 at the the school of Bashish 
in Saphsapha. He became bishop of Béth 
Baghésh,” and stood well with the Muhammadan governor 
of Mosul, Aba Misa ibn Mus‘ab, and his Christian secretary 
Abt Nah al-Anbari.!!. On the death of Hénan-isho‘ IT. in 
779,” several persons presented themselves as candidates for 
the dignity of catholicus. Timothy got rid of Ishd‘-yabh, 
abbot of Béth ‘Abhé, by pointing out to him that he was an 
old man, unfit to withstand his younger rivals, and by 
promising, if he himself were successful, to make him 
metropolitan of Hédhaiyabh, which he afterwards did. 
Meantime Thomas of Kashkar and other bishops held a 
synod at the convent of Mar Pethidn in Baghdadh, and 
elected the monk George, who had the support of ‘Isa the 
court physician; but this formidable opponent died sud- 
denly. Having by a mean trick obtained the support of the 
archdeacon Bérdé and the heads of the various colleges, 
Timothy managed at last to get himself appointed catholi- 
cus, about eight months after the death of his predecessor. 
He still, however, encountered strong opposition. Ephraim 
metropolitan of Gundé-Shabhor, Solomon bishop of al-Hadi- 
thah, Joseph metropolitan of Mari or Mery, Sergius bishop 
of Ma‘alléthaya, and others held a synod at the convent 
of ie Hale, in which they made Rustam, bishop of 
Hénaitha,!’ metropolitan of H&dhaiyabh in place of Ishd‘- 
yabh,'* and excommunicated Timothy, who retorted with 
the same weapon and deposed Joseph of Mery. Joseph 
brough the matter before the caliph al-Mahdi, but, failing 
to gain any redress, in an evil hour for himself became a 
Muhammadan." Once more Ephraim summoned his bishops 
to Baghdadh and excommunicated Timothy for the second 
time, with no other result than a counter-excommunication 
and some disgraceful rioting, which led to the interference 
of ‘Isi and the restoration of peace.!6 Timothy was duly 


1 Ibid,, iii. 1, 168. 2 [bid., iii..1, 169. 

3 Baethgen, Fragmente, pp. 50, 125; Bar-Hebreeus, Chron. Eccles. 
ji. 154, note 1. 

4 Bar-Hebreeus, Chron, Eccles., ii, 155-157. 

5 Baethgen, Fragmente, pp. 57, 128 

6 Bar-Hebreeus, JTist. Dynast., p. 224. 

7 Bar-Hebreeus, Chron. Eecles., ti. 161-163; B.O., ili. 1, 111-112, 

8 Baethgen, Fragmente, pp. 60, 129. 

* B.O., iii. 1, 111-113, By the “ theology” of Gregory Nazianzen 
are probably meant the discourses bearing the title Theologica 
Prima, ete.; see, for example, Wright, Catal., p. 425, Nos, 22-25. 

10 Hoffmann, Ausziige, p. 227 % 

n gi ee pupil of Abraham bar Dashandadh (B.0., iii. 1, 212 
note 2, 159, col. 1). He is mentioned in commendatory terms b: 
Timothy in his encyclical letters of 790 and 805 (B.0., i. 1, 82 col. 
1, 164 col. 1; ‘Abhd-ish6‘, Collectio Canonum Synodicorum, ix. 6, in 
Mai, Scriptt. Vett. Nova Coll., x. pp. 167 col. 1, 329 col. 1).. He was 
theauthor of a refutation of the Kor’én, a disputation against 
heretics, and other useful works (B.0., iii.1, 212), among which 
may be mentioned a life of the ionary John of Dailam (B.0., 
iii. 1, 188, col. 2). : 

12 Or, according to others, 777. 

18 Hoffmann, Ausziige, p. 216 sq. 4 B.0., iii, 1, 207, 

% We need not believe all the evil that Bar-Hebrieus tell us of 
this unhappy man, Chron, Eceles., ii. 171 i 

16 See the whole miserable story told in full in B.O., ii. 433, iii. 1, 
158-160; Bar-Hebreeus, Chron. Eceles., ti. 165-169. 


Timothy I. 


building of the first Nestorian church in the | 
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He made the bishops of Persia sub- 
ject to the see of Seleucia, and appointed over them one 
Simeon as metropolitan with orders to enforce a stricter 
rule than heretofore.’® In his days Christianity spread 
among the Turks, and the khakan himself is said to have 
become a convert.!® Timothy’s disgraceful response to the 
caliph ar-Rashid in the matter of the divorce of Zubaidah 
may be seen in B.0O., iii. 1, 161. He is said to have died in 
204 A.H. = 819-820 A.D., or 205 = 820-821; but, if he really 
was catholicus for forty-three years, his death cannot have 


| taken place till 823.2? ‘Abhd-isho‘ informs us that Timothy 


wrote synodical epistles, a volume on questions of ecclesi- 
astical law, another on questions of various sorts, a third 
containing disputations with a heretic, viz., the Jacobite 
patriarch George, about 200 letters in two volumes, a dis- 
putation with the caliph al-Mahdi or his successor al-HAadi 
(on matters of religion) and an astronomical work on the 
stars”, Bar-Hebreus adds hymns for the dominical feasts 


| of the whole yearand acommentary on Theologus (Gregory 


Nazianzen ).?? 
In this century too we may place the two following his- 
torical writers, whose names and works are un- 


fortunately known tous only through the oe 
mention made of them by a later annalist, (1) historians, 


An anonymous author, the abbot_of the great 

convent (of Abraham on Mount Izla), cited by Elias bar 
Shinaya in his Chronicle under the year 740-741.% (2) An 
ecclesiastical historian called Pethién, identi- 
fied by Baethgen (Fragmente, p. 2, No. 6) with 
the catholicus of that name. This is, however, 
impossible, because the catholicus died in 740, whereas the 
Ecclesiastical History of Pethidn is cited by Elias bar Shinaya 
under the years 765 and 768. 

We conclude our enumeration of the Nestorian writers 
of this century with the name of another historian. Inthe 
Bibl. Orient., iii. 1,195, the text of ‘Abhd-ish6‘, as edited by 
Assemani, speaks of a writer named Ish6-dénah, bishop of 


Pethi6n. 


Kasra. Other MSS., however, read Basra (al- a 
Basrah), which is confirmed by Elias bar Ishd‘- 
Shinaya in Baethgen’s Fraqmente, p. 2. The dénah. 


variation Dénah-isho‘ Bar-Hebreeus (Chron. ; 
Eccles., i. 334) is of no consequence, and even there the 
MSS. differ. Besides the usual homilies of sorts and some 
metrical discourses, he wrote an introduction to logic, a 
work entitled The Book of Chastity, in which he collected 
lives and anecdotes of holy men and founders of mon- 
asteries, and an ecclesiastical history in three volumes.%4 
This valuable work is known to us only by a few citations 
in Bar-Hebreus and Elias bar Shinaya. Those in Bar 
Shinaya * range from 624 to 714, but the extract in Bar- 
Hebreus * brings us down to 793. 

Reverting now to the Jacobite Church, we shall find that 
the number of its literary men in the 9th century is not 
large, though some of them are of real importance as theo- 
logians and historians. > 

Dionysius Tell-Mahraya was, as his surname implies, a 
native of Tell-Mahré, a village situated between 
ar-Rakkah and Hisu Maslamah, near the river 
Balikh.27 He was a student in the convent of 
Ken-neshré,* and on its destruction by fire”? 
and the consequent dispersion of the monks, he went to 
the convent of Mar Jacob at Kaisiim, in the district of Samo- 
sata.®° He devoted himself entirely to historical studies,? 
which he seems to have carried on in peace and quiet till 


7 Baethgen, Fragmente, Rei 64,131. 

18 Bar-Hebrieus, Chron. Eccles., ii. 169; B.O., ii. 433. 

19 B.O., iii. 1,160. Compare Chwolson's interesting memoir 
“Syrische Grabinschriften aus Semirjetschie ” (west ofthe Chinese — 
province of Kuldja, more correctly Kuldja), in Mém del? Acad. Imp. 


des Sc. de St. Pétersb., 7th ser., vol. xxxiv., No.4. The oldest of 
these tombstones is dated A. Gr, 1169 — 858 A.p., and marked “the 
Vp of Mengki-tenesh the believer” (p.7); but most of them 
elong to the 13th and 14th centuries. bm 
2% See B.O., ii..434; iii, 1, 160. hei ‘ 
21 B.O., iii, 1, 162-163. ; 
2 Chron. Eccles., ii.179. He is probably the author of the 
in Brit. Mus. Add. 7156 pees Catal., p. 13, col. 1, 1) and ¥ 
ae bag ot gat pa ie Pp. 9, nt 1 ig Best mp Py t 
ee Baethgen, gmente, p. 2, No.3; -Hebreus Chron, 
Eccles., ii. 152 note 2, 154 note 1 (Abbeloos writes “the abbots of. 
the great convent’’). a, ea 
4 B.O., iii, 195. ‘ ig . ap) 
% Baethgen, vag grey ir es ‘ 
°6 Chron. Eccles.,1.:333 ; B.O.. iii. 1, 195 note 4 (where 695 3 
take for 793). See also Bar-Hebreeus Chron. oy aba 
114 note 1, 122 note 1, 127 note 3, 138 notes 1, 2, 140 note 
2 See Hoffmann in Z.D.M.G., xxxii. (1878), p. 742, 
*8 Bar-Hebreeus, Chron. Eccles., i. 347-349 : a 


* B.O., ii. 845, col. 1, where the rebuilding of it b: 
‘mentioned ; Bar-Hebreeus, Chron. Eccles., i. at 
® Bar-Hebreus, Chron. Ercles., 1. 347-349. A pre 
at the convent of iaketa near Amid (B.0., ii. 98, 
tain, as the words d dhilan probably mean no mi 
convent of us Jacobites.” i | 
%| Bar-Hebreeus, Chron. Eccles., i. 347, last line. — 
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818. The patriarch Cyriacus {see above, p. 884) had got | 
entangled in a controversy with the monks of Cyrrhus and 

Gubba Barraya about the words lahma shémaiydnd (“the | 
heavenly bread”), etc., in the Eucharistic service, which | 
ended in the malcontents setting up as anti-patriarch Abra- | 
ham, a monk of the convent of Kartamin. After the death | 
of Cyriacus in 817, a synod was held in June, 818, at Callin- 
Icus (ar-Rakkah), in which, after considerable discussion, | 
Theodore, bishop of Kaisim, proposed the election of Dio- 
nysius, which was approved by most of those present, in- 
cluding Basil I., maphriin of Taghrith.! The poor monk | 
was accordingly fetched to Callinicus, received deacon’s 
orders on Friday in the convent of Estiina or the Pillar, 
priest’s orders on Saturday in the convent of Mar Zakkaii 
or Zaccheeus, and was raised to the patriarchate in the ca- 
thedral on Sunday the first of Abh, 818, the officiating bishop 
being Theodosius of Callinicus. Abraham and his parti- 
sans, seeing their hopes disappointed, maintained their hos- | 
tile attitude, which led afterwards to the usual scandalous | 
scenes before the Muslim authorities.2. Immediately after 
his installation, Dionysius commenced a visitation of his 
vast diocese, going first northwards to Cyrrhus, thence to 
Antioch, Kirkésion (Kirkisiya), the district of the Khab- 
har, Nisibis, Dara and Képhar-titha, and so back to Cal- 
linieus, where he enjoyed the protection of ‘Abdallah ibn 
Tahir against his rival Abraham. He did not on this occa- 
sion visit Mosul and Taghrith because the maphriain Basil 
thought the times unfavorable. In 825 ‘Abdallah ibn Ta- 
hire was sent to Egypt to put down the rebellion of ’Obai- 
dallah ibn as-Sari, where he remained as governor till 827.4 
His brother Muhammad ibn Tahir was by no means so well 
disposed towards the Christians, and destroyed all that they 
had been allowed to build in Edessa.5 Wherefore the pa- 
triarch went down into Egypt to beg the emir ‘Abdallah to 
write to his brother and bid him moderate his zeal against 
the church, which he accordingly did. On his return from 
Egypt the patriarch had troubles with Philoxenus, bishop 
of Nisibus, who espoused the cause of the anti-patriarch 
Abraham ;? and he then went to Baghdadh in 829 to confer 
with the caliph al-Ma‘miin as to an edict that he had 
issued on the occasion of dissensions between the Pales- 
tinian and Babylonian Jews regarding the appointment 
of an exiliarch. During his stay in the capital disputes 
took place among the Christians, which ended in a ref- 
erence to the caliph and in the deposition of the bishop 
Lazarus bar Sabhétha.2 From Baghdadh Dionysius pro- 
ceeded to Taghrith and Mosul, and nominated Daniel as 
maphrian in place of the deceased Basil. In 830 al-Ma’miin 
made an attack on the Greek territory, and the patriarch 
tried to see him on his return at Kaisam, but the caliph 
had hurried on to Damascus, whither Dionysius followed 
him and accompanied him to Egypt on a mission to the Bash- 
murie Copts, who were then in rebellion. Any efforts of his 
and of the Egyptian patriarch were, however, of no avail, 
and the unfortunate rebels suffered the last horrors of war 
at the hands of al-Ma’min and his general Afshin® On 
this journey Dionysius saw and examined the obelisks of 
Heliopolis, the pyramids, and the Nilometer.!! In 835 he 
revisited Taghrith to settle some disputes between the 
Taghritans and the monks of Mar Matthew at Mosul, and 
to ordain Thomas as maphrian in place of the deceased 
Daniel.“ In thesame year he went once more to Baghdadh 
to salute al-Ma’miin’s successor al-Mu‘tasim, and met there 
the son of the king of Nubia, who had come on the same 
errand.'® The latter years of Dionysius were embittered by 
the oppressions and afflictions which the Christians had to 
endure at the hands of the Muhammadans. He died on 22d 
August, 845, and was buried in the convent of Ken-neshré.'* 
He left behind him one great work, his Annals, covering 
the whole period of the world’s history from the creation 
down to his own time. Of this there were two recensions, 
a longerandashorter. The longer redaction was dedicated 
to John, bishop of Dara, and came down at all events to the 
year 837, or perhaps a little later. Assemani has published 
an extract from it, which he was fortunate enough to find 
in Cod. Vat. exliv., f. 89, in the B. O., ii. 72-77. It would 
seem to have been written, after the manner of John of 


1 Thid., i. 347. 
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| with the year of the Greeks 1087 = 776 a.p.18 


| from the creation to the reign of Constantine. 


2 Thid.. i. 355-857 ; B.O., 41.345. Abraham died in 837, and was 
succeeded by his brother Simeon as anti-patriarch. 
% Bar-Hebrzeus, . Eccles., i. 353. 


4 Wiistenfeld, Die Statthalter von Aegypten, lte Abth., p._ 32 sq-; 
De gacy Relation de Rants par Abd-atlatif, pp. 501-508 and 552-597. 

5 Bar-Hebreeus, Chron, +» 1. 359. 

6 Tbid., i. 369. 7 Tbid., i. 363. 

8 [bid., i, 365. ® Thid., i. 365-371. 

1 Bar-Hebreeus, Chron. i. 878; Weil, Gesch, d. Khalifen, ii. 
246 ; Wistenfeld, Die ‘von. re iain lte Abth., pp. 40-43. 

1'Bar-Hebreus, Chron. Eccles., 1.377-381. " 
12 Thid., 381. 13 Thid., 881. 

M4 Thid., 385, 6 Jbid., 383-385. 


16 See Catal. Vat., iii. 253. 
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Asia, in a series of chapters dealing with particular topics. 
The shorter redaction is extant in a single imperfect MS. 
Cod. Vat. clxii.,"’ and is dedicated to George, chorepiscopus 
of Amid, Euthalius the abbot (of Zuknin?), Lazarus the 
periodeutes, the monk Anastasius, and the rest of the 
brotherhood. Itis arranged by successive years, and ended 
The author 
Part first extends 
Here the 
chief authority is the Chronicorum Canonum Liber of Euse- 
bius, supplemented by some extracts from other Greek 
sources, such as Eusebius’s Ecclesiastical History and the 
Chronographia of Julius Africanus. With these Dionysius 
has incorporated matter derived from sundry other works, 
e.g., the Chronicle of Edessa (see above, p. 886), the Mé‘arrath 
Gazzé or “Cave of 'Treasures,”!® Pseudo-Callisthenes’s Life 
of Alexander the Great the story of the seven sleepers,2° and 
Josephus’s Jewish War (see above, p. 862).21. The second 
part of Dionysius’s Chronicle reaches from Constantine to 
Theodosius II., and here he principally followed the Leelesi- 
astical History of Socrates (compare Cod. Vat. clxv.). The 
third part extends from Theodosius II. to Justin II. Here 
Dionysius acknowledges himself chiefly indebted to his 
countryman John of Asia (see above, p. 886), but has also 
incorporated the short Chronicle of Joshua the Stylite (see 
above, p. 873) and the epistle of Simeon of Béth Arshim on 
the Himyarite Christians (see above, p. 873). The fourth 
part, coming down to 158 A.H. = 774-775 A.D., is his own 
compilation, partly from such written documents as he 
could find, partly from the oral statements of aged men, 
and partly from his own observation. Assemani has given 
an account of the whole work, with an abridgment or ex- 
cerpt of the fourth part, in the Bibl. Orient., ii. 98-116 ; but 
the labors of Dionysius of Tell-Mahré will never be appre- 
ciated as they deserve till the appearance of the edition 
which is now being prepared by Guidi. / 

Under Dionysius flourished his brother Theodosius, bishop 
of Edessa, also a student of Greek at Ken-neshré. 
Bar-Hebreus makes mention of him as accom- 
panying Dionysius to Egypt.in 825-826 to 
complain to ‘Abdallah ibn Tahir of the wrongs 
of the Christians.2* At an earlier period (802-803), when 
only a priest, he translated the homily of Gregory Nazian- 
zen on the miracles*® of the prophet Elijah, and Bar-He- 
breeus says that he also rendered into Syriac the poems of 
the same author.*4 

A friend of his was Antonius, a monk of Taghrith, sur- 
named “ the Rhetorician.’’ He was the author 


has adopted a division into four parts. 


Theodosius 
of Edessa. 


of a treatise on rhetoric in seven chapters,”6 of | Antonius 
a work on the good providence of God in four eee 


discourses,” and of various encomia, thanksgiv- 
ings, consolatory epistles,2® and prayers,?® in 
many of which he makes use not merely of metre but also 
of rime.*° 

Lazarus bar Sabhétha, called as bishop Philoxenus and 
Basil,*! ruled the see of Baghdadh in the earlier — 
part of the 9th century. As mentioned above, Lazarus bar 
he was deposed by Dionysius in 829. Hecom- ‘Sabhétha. 
piled an anaphora or liturgy,®? and wrote an 
exposition of the office of baptism.’ The latter may be 


17 See Catal, Vat., iii. 828. Assemani’s account of this MS. is not 
so clear as could have been wished. In the Catal Vat,, iii. 329, he 
says that it is “ unus ex iis codicibus, quos Moses Nisibenus ccen- 
obiarcha e Mesopotamia in Scetense S. Marie Syrorum monas- 
terium intulit” (viz., 1m 932); but there is now no note whatever 
in the MS. to show that this was the case. : 

18 B.0O., ii. 99. ae pian use| MS. ends in the year 775, a few 
leaves being wanting at the end. 

“i Translated loses bya Die Schatzhéhle (1883). The 
riae text is not yet published. 

ahs Guidi, Testi drichtati inediti sopra i Sette Dormienti di Efeso 

(Reale Accad. dei Lincei), 1885; see in particular p. 34, note 3. 

2 The Syriac text of this first part was edited by be 
Dionysii Telmaharensis Chronici liber primus, 1850 (compare Land, 
Johannes Bischof von Ephesos, pp. 39-41), The Eusebian extracts 
have been translated and compared with the Greek original (so 
far as possible), the Latin version of Jerome, and the Armenian 
version, by Siegfried and Gelzer, Eusebii Canonum Epitome ex 
Dionysii Telmaharensis Chronico petita (1884). On this work see 
Gutsechmid, Untersuchungen tiber d. syrische Epitome der Eusebischen 
Canones (1886). The editors have not always correctly rendered 
the text of anon blatero Syrius” ; see a flagrant example on p. 
79, last paragraph. 

22 Ban Hebreecs: Chron. Eccles., i. 361; B.O., ti. 345. 

% Cod. Vat. xevi., Catal. Vat., ii. 521; B,O.. ii. p. exlix, No. 17. 

% Bar-Hebreus, Chron. Eccles., i. 363; B.O., ii. 345, To this ver- 
sion perhaps belong the poems contained in Brit. Mus, Add. 
14447 (Wright, Cafal., p. 433) and 18821 (ibid., p. 775). 

2% Bar-Hebreus, Chron. Eccles., i. 368; B.O., ii. cl. and 345, 

20 Brit. Mus. Add. 17208 rene Catal., p. 614). 

2? Brit. Mus. Add. 14726 (Wright, Catal., R. 617). 

23 Brit. Mus. Add.17208. 29 Brit. Mus, Add, 14726. 

% See a specimen in hah gid: Chrestom Syr., 2d ed., pp. 110-111, 

81 See Wright, Catal. p, 496, col. 2. 2 See Renaudot, ii, 399, 

33 Cod. Vat. exlvii., Eatal., iii., 276. ‘ 
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only part of a larger work on the offices of the church, 
from which Bar-Hebreeus may have derived the informa- 
tion regarding the musical services quoted by Assemani, 
B.O., i. 166. ) 
Contemporary with these was John, bishop of Dara, to | 
whom Dionysius dedicated the larger recension | 
of his history (see above). He compiled a lit- 
urgy,! and was the author of the following 
works—a commentary on the two books of 
Pseudo-Dionysius Areopagita De Hierarchia Cwlesti et Eccle- 
siastica,? four books on the priesthood,’ four books on the 
resurrection of the dead,‘ and a treatise on the soul. 
Nonnus was an archheacon of the Jacobite church at 
Nisibus during the first half of this century, | 
Nonnns of the Nestorian bishop Cyprian having allowed 
Nisibis. the Monophysites to resume possession of the 
church of St. Domitius in 767 (see above, page ) 
887). He is mentioned by Bar-Hebreus as bringing charges | 
against the bishop Philoxenus, who had sided with the | 
anti-patriarch Abraham, and was therefore deposed by a 
synod held at Ras‘ain in 827 or 828.6 We know also that 
he was in prison at Nisibis when he wrote his work against | 
Thomas bishop of Margi and metropolitan of Béth Garmai, 
who flourished under the Nestorian catholics Abraham | 
(837-850) and Theodosius (852-858). Besides this contro- 
versial treatise in four discourses, Nonnus was the writer 
of sundry letters of a similar character.’ 
Romanus the physician, a monk of the convent of Kar- 
tamin, was elected patriarch at Amid in 887, 


John of 
Dara. 


Romanus and took the name of Theodosius. He died 
a ay il in 896. He was the author of a medical syn-| 
dosius. tagma (kunnasha) of some repute.®? He wrote 


a commentary on Pseudo-Hierotheus, On the ) 
Hidden Mysteries of the House of God,!° and dedicated it to | 
Lazarus, bishop of Cyrrhus.!! The work is divided into five | 
books, the first and second of which he finished at Amid 
before going down to the East, and the third at Samosata. 
He also compiled a collection of 112 Pythagorean maxims | 
and proverbs, with brief explanations in Syraice and Arabic, 
addressed to one George. A synodical epistle of his is ex- 
tant in Arabic, written to the Egyptian patriarch Michael 
TII., and a Lenten homily in Arabic! 

Moses bar Képha was the son of Simeon Képhai (or Peter) 
and his wife Maryam. The father was from the 
village of Mashhad al-Kohail, on the Tigris | 
opposite al-Hadithah,' the mother a native of | 
Balad, in which town their son was born 
somewhere about 813. He was taught from his early 
youth by Rabban Cyriacus, abbot of the convent of Mar 
Sergius on the Tara Sahya, or Dry Mountain, near Balad, 
and there assumed the monastic garb. He was elected 
bishop of Béth Remman (Barimma),!® Béth Kiyonaya," and | 
Mosul,'!® about 863, and took the name of Severus. He was 
also for ten years periodeutes or visitor of the diocese of 
Taghrith. He died A. Gr. 1214903 a.p., “aged about 
ninety years, of which he had been bishop for forty,” and 
was buried in the convent of Mar Sergius. His works are 


Moses bar 
Képha, 


1 B.O., 1.128. 

? B.O., ii. 120-121; Cod. Vat. c. (Catal., ii, 539), ecclxiii. (Mai 
Scriptt. Vett. Nova Coll., v.); Bodl. Or, 264 (Payne Smith, Catal., pp, 
487-492), There is an extractin Cod. Vat. eccexi. p.1 (Mai, op. cit.). 

3 B.O., ii. 121; Cod, Vat. ¢. (Catal., ii. 542), ecel xiii. (Mai, op. cit.) ; 
Bodl. Or. 264 (P. Smith, pp. 492-496). Extracts from bks. ii. and 
iv. in Zingerle, Monwm. Syr., i. 105-110; from bk. iv. in Overbeck, 
S. Ephraemi, ete., Opp. Sel., pp. 409-413; see Bar Hebreeus, Chron. 
Eccles., ii. 394, note 1, No. 13. 


Gregory Bar-Hebrieus (Wright, Catal., p. 1205), 
2 Paris, Ancien fonds 118, 157 (Zotenber; 


gz, Catal., 
col. 1); Bodl. Marsh. 201, f. 58 (Payne Smith, 


Catal, 


Catal. P. 620, col, 2, the name is written Béth Kiyona ; 
Béth Kéna. 


19 As cig 8 ho in B. O,, ii. 
fi, 217 (and by Ms, C. also in i, 395), ' 
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| Catal., p. 462). 
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He wrote commentaries on the whole Old 
and New Testaments, which are often cited by Bar- 
Hebreeus in the Ausar Raze. Of these, that on the book of 


| Genesis survives, though imperfect, in Brit. Mus. 17274,74 


and there are extracts from them in Paris, Ancien fonds 3.5 
(Zotenberg, Catal , p. 156), and Bodl, Marsh. 101 (P. Smith, 
The Gospels and Pauline epistles (imper- 
fect) are contained in Brit. Mus, Add. 17274 (Wright, Catal., 
p. 620), the latter only in Bodl. Or. 703 (P. Smith, Catal., p. 
410) and Bodl. Marsh. 86 (ibid., p. 418). His treatise on the 
Hexaémeron in five books™ is preserved to usin the Paris 
MS. Ane fonds 120 (Zotenberg, Catal., p. 197), and there are 


| extracts from it in two other MSS. (ibid., pp. 157, 159). The 


work de Paradiso, in three parts, dedicated to his friend Ig- 


natius of |Da04o (?), 23 is known tous only through the 


Latin translation of Andreas Masius, 1569.4 The treatise 
on the soul® survives in Cod. Vat. exlvii. (Catal., iii, 273- 
274) ; it consists of 40 chapters, with a supplementary chap- 
ter to show that the dead are profited by offerings made on 
their behalf. That on predestination and freewill, in four 
discourses, is extant in Brit. Mus Add. 14731 (Wright, Catal., 
p. 853). The Disputations against Heresies, spoken of by Mo- 
ses’s biographer in B.O,, ii. 218, col. 2, is probably identical 
with the work On Sects mentioned by Assemani at p. 131, 
No.7. The Festal Homilies for the whole year” is extant in 


| several MSS., e.g., Brit. Mus. Add, 21210 (Wright, Catal., p. 


877) and 17188 (abid., p. 621), Paris, Anc. fonds 35 and 123 
(Zotenberg, Catal., pp. 156, 159).27 Besides these we have 
four funeral sermons,”* an admonitory discourse to the chil- 
dren of the holy orthodox church,” and a discourse showing 
why the Messiah is called by various epithets and names.*® 
Moses also wrote expositions of the sacraments of the church, 
such as on the holy chrism, in 50 chapters, Cod. Vat. exlvii- 
(Catal., iii. 274) and Paris, Anc. fonds 123 (Zotenberg, Catal., 
p. 159),3! with which is connected the discourse on the con- 
secration of the chrism in Brit. Mus. Add. 21210 (Wright, 
Catal., p. 879); on baptism, addressed to his friend Ignatius, 
in 24 chapters, Cod. Vat. exlvii. (Catal., iii. 276), in connec- 
tion with which we may take the discourse on the mysteries 
of baptism in Brit. Mus. Add, 21210 (Wright, loc. cit.) and on 
baptism in Cod. Nat. xevi. (Catal., ii. 522) ;3? exposition of 
the liturgy, Brit. Mus. Add. 21210 (Wright, Catal., p. 879) 
and Berlin, Sachau 62 (?); further, expositions of the mys- 
teries in the various ordinations, Cod. Vat. li. (Catal., ii. 
320) ;3 on the ordination of Bishops, priests, and deacons, 
Brit. Mus. Add, 21210 (Wright, Catal., p. 879); on the ton- 
sure of monks,** Cod. Vat. li. (Catal., ii. 322). He also 
compiled two anaphore,** one of which has been translated 
by Renaudot, ii. 391. Lastly, Moses bar Képha was the 
author of a commentary on the dialectics of Aristotle, men- 
tioned hy Bar-Hebreus in Chron, Eccles., ii. 215, and of a 
commentary on the works of Gregory Nazianzen, and an 
ecclesiastical history, mentioned by his biographer in B. 
O., ii, 218, col. 2. The loss of this last book is to be 
regretted. , " 

The contemporary Nestorian writers of mark are hardly 
more numerous. 

In this century the foundations of Syriac lexicography 
were laid by the famons physician Abi Zaid : 
Honain ibn Ishak al-Ibadi of Herta (al- mishake 
Hirah).37 He applied himself to medicine at = 


;Baghdadh, under Yahya, or Yuhanna, ibn Masawaihi 


(Mastyah or Mesue); but an ill-feeling soon sprang up be- 
tween teacher and pupil, and Honain took his departure for 
the Grecian territory, where hespent a couple of years in 
acquainting himself with the Greek language and its sci- 
entific literature. He afterwards became physician to the 
caliph al-Mutawakkil. His downfall aud excommunication 


_were meanly brought about by a fellow-Christian of the 
_same profession, Isra’il ibn at Taifiri, and Honain died soon 


2 B.O., ii. 130, note 3; 218, col, 2, 

21 Wright Catal., p 620. 

23 B.O., ii. 128, No, 1. 

23 Jbid., ii. 218, col. 2. 

% Thid., ii. 128, No. 2. 

% Jbid., ii. 131, No. 6. 

% Tbid., ii. 131, No. 9. F 

*7 See also Cod. Vat. clix. (Catal., ili. 816-317) ; on the 
Cod. Vat. ex) vii. BV yee fii. 276). 

23 Brit. Mus. Add. 17188 (Wright, Catal, p. 622). 

2 Brit. Mus. Add. 21210 (Wright, Catal., p. 879). 

® Brit. Mus. Add. 17188 (Wright, Catal , p, 622 - 

81 The Paris MS. Ancien fonds 35 contains another | 
36 chapters (Zotenberg, Catal., p. 157). 4 

82 See also Cod. Vat. eceexi., in Mai. Scriptt. Vett. 

33 See also Cod. Vat. ecciv., in Mai, op. cit. , 

© Gompare Cod, Wat’ ontvs ini alias 

mpare . Vat. ecev., in Mai, op. 

3 B.O., ii. 180, No. 4. . 

a7 Al-Tbidi was the nishah of an Arab 
See Ibn Khallikfin, ed. Wistenfeld, No. 87. 
ally call him Joannitius, 
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after, 260 A.H.=873 A.p.' Honain composed most of his 
original works in Arabic, and likewise many of his transla- 
tions from the Greek. ‘Abhd-isho‘ mentions but three books 
of his,? viz., a book on the fear of God (which he wrote asa 
deacon of the church), a Syriac grammar, and a compendi- 
ous Syriac lexicon. The lexicon has no doubt been in great 
part absorbed into the later works of Bar ‘Ali and Bar 
Bahlal The grammar seems to have been entitled Ktthabha- 
dhé-Nukzé, or the “ Book of (Diacritical) Points.” It is cited 
ty Bar-Hebreeus in the Ausdér Razé@ and by Elias of Tirhan, in 
his grammar.6 Honain also wrote a treatise On Synonyms, 
whether they be “ voces zequilitters ” (as réghiz and raggiz) 
or not (as ‘akétha and karyttha). Extracts from this work 
have been preserved to us by alater compiler, who made 
use also of the canons of Ananishd‘ of Hédhaiyabh® (see 
above, p. 885). In Cod. Vat. cexvii. (Catal., iii. 504) there 
are excerpts from a medical treatise of Honain, but no title 
is given.’ Honain, his son Ishak, and his nephew Hobaish 
ibn al-Hasan al-A‘sam (“ Stiff-wrist”’) were among the ear- 
liest and ablest of those Christians, chiefly Nestorians, who, 
during the 9th and 10th centuries, making Baghdadh their 
headquarters, supplied Muhammadan scholars with nearly 
everything that they knew of Greek science, whether 
medicine, mathematics, or philosophy. As a rule, they 
translated the Greek first into Syriac and afterwards into 
Arabic; but their Syriac versions have unfortunately, as it 
would appear, perished, without exception. 

An elder contemporary of Honain was Gabriel bar Bokht- 
isho‘*, in Arabic Jabra’il ibn Bakhtishi‘ (or 


sang rather Bokhtishi‘),a member of a family of 
Bokht- renowned physicians, beginning with George 
isho‘'. bar Bokht-isho‘ of Gundé-Shebhibr, whom we 


have mentioned above (p. 887). He was in 
practice at Baghdadh in 791, and attended on Ja‘far ibn 
Yahya al-Barmaki, became court physician to ar-Rashid, 
and maintained this position, with various vicissitudes, till 
his death in 828.9 ‘Abhd-isho‘ says that he was the author 
of a Syriac lexicon,’ which is our reason for giving him a 
place here, but no such work is mentioned by the other 
authorities to whom we have referred. 
Of Ishd‘ Marazaya, in Arabic "Isa al-Marwazi, from the 
city of Mari or Mery, little is known to us be- 


fone yond the fact that he compiled a Syriac lexicon, 
zaya, which was one of the two principal authorities 


made use of by Bar ‘Ali? That he should be 
identical with the physician al-Marwazi, who lived about 
567,'5 seems wholly unlikely. We might rather venture to 
identify him with Aba Yahya al-Marwazi, who was an emi- 
nent Syrian physician at Baghdadh, wrote in Syriac upon 
logic and other subjects, and was one of the teachers of Matta 
ibn Yaunan or Yunus (who died in 940).!* In any case, 
‘Isa al-Marwazi seems to have flourished during the latter 
part of the 9th century, and therefore to have been a con- 
temporary of Bar ‘Ali. 


1 See the Fihrist, pp. FY and 140; Ibn Abi Usaibi‘ah, ed. Miller, 


i,184; Ibn Khallikan, ed. Wiistenfeld, No. 208; al-Mas‘idi Murij 
adh-Dhahab, ix. 173 sq. ; Bar-Hebreus, Chron. Syr., p.170(transl., p. 
173; B.O., li. 270, note 3; Chron. Eccles., ii 197-199 (B.0., ii. 438; 
Hist, Dynast., 2 263 sq. (transl. R 171 sqg.); Wenrich, De Aucit. Gr. 
Versionibus, Index, p. xxxi.; Wiistenfeld, Gesch. d. arab. Aerzte, 
No, 69. 2 B.O, iii, 1, 165. 

8 See Gesenius, De Bar Alio et Bar Bahlulo Commentatio, 1834, p. 7. 

* See Hoffman, Z.D.M.G., xxxii., 1878, p. 741. 

5 Edit. Baethgen, p. 32; see Hoffmann, Opusc. Nestor., p. xvii. 

® Hoffmann, Opuse. Nest., pp. 2-49; see B.O.. ii. 308, col. 2, and 
Cod. Berlin, Sachau 72, No. 14. There is also a MS. in the collec- 
tion of the S.P.C.K. 

T Cod. Vat. excii. (Catal., iii. 409). Syntagma Medicum Syr. e 
Arab., is not likely to be his, but requires closer examination. 

8 This is a large subject, into which we cannot here enter, the 
more so as it peraine rather to a history of Arabic than of 2 Og 
literature. e would refer the reader to Wiistenfeld, Geschichte 
d, arab. Aerzte u. Naturforscher, 1840; Fliigel, Dissert. de Arahicis 
Seri, Grecorum Interpretibus, 1841; Wenrich, De Auctorum 
Grecorum Versionibus et Commentariis, 1842; Renan, De Philosophia 
Peri apud Syros, 1852, sect. viii. p. 51; Al-Farabi (Alphara- 
bius) des Arab. Philosophen Leben u. Schviften, by M. Steinschneider, 
1869; A. Miiller, Die Griechischen Philosophen in der arabischen 
Ueber! , 187%. Of Muhammadan authorities two of the 
most important are the Fihrist of Abu ‘l-Faraj Muhammad ibn 
Ishak al-Warrak al-Baghdadhi, commonly called Ibn Abi Ya‘ktb 
an-Nadim (died early in the 11th century), and the ‘ Vyiin al-Anba 
FAL al- of Muwaffak ad-Din Abii 'l-‘Ab Ahmad 
bnal- as-Sa‘di al-Khazraji, generally known by the name 
of Ibn Abi Usaibi‘ah (died in 1269). The former work has been 
edi 1 J. Rédiger, and A. Miiller, 1871-72, the latter by 


® See Ibn Abi Usaibi‘ah, ed. Miiller, i. 127; Wiistenfeld, Gesch. 
d. arab. Aerzte, No, 28; Bar-Hebreeus, Chron. ay’ PP. 139-140, 170 
(B.0., ii, 271, note, col. 1), and Hist. Dynast., 235, . 

10 B.O., iii, 1, 258. 


1 Compare Gesenius, De BA et BB, p. 7. 
nius, op. cit., p. 8: B.O, iil. 1, 258. 
fii. 1, 437 2 


, 438, note 2. 
Fihrist, p. 263; Ibn Abi Usaibi‘ah. ed. Miiller, i. 234- 
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Isha‘, or ‘Isa, bar ‘Ali is stated in Cod. Vat. cexvii. (Catal., 
iii. 504, No. xv,) to have been a pupil of Honain. 
His father ‘Ali and his uncle ‘Isa, the sons of 
Da-id or David, were appointed by the catholi- 
cus Sabhr-isho‘ IT. (832-836) to the charge of the college 
founded by him in the convent of Mar Pethidn at Bagh- 
dadh. Bar ‘Ali’s lexicon is dedicated to a deacon named 
Abraham,!'® who made certain additions to it after the death 
of the author. 

Ishd‘ bar Non was a native of the village of Bith-Gabbaré 
near Mosul. He was a pupil of Abraham bar 
Dashandadh (see above, p. 887) at the same 
time with Abt Nuh al-Anbari (see above, p. 
888), note 11, and Timothy, his predecessor in 
the dignity of catholicus (see above, p. 888). He retired 
first to the convent of Mar Abraham on Mount Izla, where 
he devoted himself to study and to refuting the views and 
writings of his schoolfellow and subsequent diocesan 
Timothy, whom he spitefully called Talém-otheos (“the 
wronger of God”’) instead of Timotheos. In consequence 
of a dispute with the monks he left Mount Izla and went 
for some months to Baghdadh, where he stayed at the house 
of George Masawaihi (Mastiyah or Mesue) and taught his 
son Yahya.'S He then returned to Mosul, where he took 
up his residence in the convent of Mar Elias, and lived 
there for thirty years, till the death of Timothy.’ Through 
the influence of Gabriel bar Bokht-ish6‘ (see above) and his 
son-in-law Michael bar Masawaihi (Masttyah or Mesue), the 
physician of the caliph al-Ma’mun, he was appointed cath- 
olicus A.Gr, 1135 = 823-824 a.p.29 He sat for only four 
years, and was buried, like his predecessor, in the convent 
of Kélil-isho‘ at Baghdadh. Of his ill-feeling towards 
Timothy I. we have already made mention ; how he kept 
it up after Timothy’s death, and what troubles he got into 
in consequence, may be read in the pages of Assemani (B.0., 
iii. 1, 165). Bar-Hebreeus has preserved some account of a 
disputation between him and a Monophysite priest named 
Papa. ‘Abhd-ishO‘ gives the following list of his works??— 
a treatise on theology, questions on the whole text of Seript- 
ure, in two volumes, a collection of ecclesiastical canons 
and decisions,’ consolatory discourses, epistles, a treatise on 
the division of the services, turgdmé or “ interpretations,’’24 
and a tract on the eflicacy of hymns and anthems. Of the 
questions on Scripture there is a copy in the collections of 
the 8.P.C.K., and of the consolatory discourses a mutilated 
MS. in the British Museum, Add. 17217 (Wright, Catal., p. 
613). The replies to the questions of Macarius the monk 
seem to belong to the treatise on the division of the services 
(purrash teshméshatha), if one may judge by the first and 
only one quoted,?6 

A disciple of Ishd‘ bar Non was Denhi, or, as he is other- 
wise called in some MSS. of ‘Abhd-ishd’’s Cata- 
logue, Thibha (or rather Hibha, Ibas).27  Asse- 
mani places him under the catholicus Pethidn 
(died in 740), but we prefer to follow the authority of John 
bar Zo‘bi in his Grammar.) Denh&a was the author of ser- 
mons and tracts on points of ecclesiastical law, and of com- 
mentaries on the Psalms, on the works of Gregory Nazian- 
zen (as contained in two vols. in the translation of the abbot 
Paul), and on the dialecties of Aristotle. 

In 217 A.H. = 832 A.D., the same year in which Sabhr-isho‘ 
II. succeeded to the patriarchate,?? a young man Th 
named Thomas, the son of one Jacob of Béth of protine g 
Sherwaniayé, in the district of Salakh,®° entered 5 
the convent of Béth ‘Abhé, which seems at this time to 
have fallen off sadly in respect of the learning of its in- 


Bar ‘Ali. 


IshO‘bar 
Non, 


Denha. 


16 B.O., iii, 11 257 ; Gesenius, op. cit., cap. ii. 

16 Gesenius, op. cit., p. 14. 

Ww Ibid., p 21; see Hoffmann, Syrisch-arabische Glossen, 1874, and 
Payne Smith, Thes. Syr., passim. 

18 See B.O., iii, 1. 501 sq. 

19 So Assemani, BO., ii. 435. Bar-Hebreeus (Chron. Eccles., ii. 
181) says that he resided for thirty-eight years in the convent of 
Sa‘id near Mosul. 

20 Bar-Hebreus (loc. cit.) says 205 A.H. = 821 A.D.; see above, p. 


888. 
21 Chron. Eccles., ii. 183-187. . 
22 B.0., iii. 1, 165-166. ‘Amr ibn Matta says that he wrote a com- 
pasty | on Theologus, 7.e., Gregory Nazianzen, B.O., iii. 1, 262, 
note 1. 
% Compare B.0., iii.1,279. | 
24 See Badger, The Nestorians, ii. 19. 
.% The pions Monophysites of St. Mary Deipara cut up this vol- 
ume for binding, ete., as they did some other Nestorian books of 


value in their library. 

26 Cod. Vat. Ixxxviii. 5 (Catal., ii. 488). cl. 9 (Catal., iii. 281); 
elxxxvii 5 (Cata/,, iii. 405). Assemani supposes that the next 
article in elxxxvii. does not belong to Theodore of Mopsuestia, 
but is taken from Ish6‘bar N6n’s questions on Scripture. 

27 B.0., iii. 1, 175. 

28 Wright, Catal., p. 1176, col. 1. 

2 B.0., ii. 485; iii. 1, 505 sq. 

% Tbid., iii. 1, 479; Hoffmann, Ausziige, pp. 244-245. 
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mates.! A few years afterwards (222 A.H.=837 A.D.) we 
find him acting as secretary to the patriarch Abraham (also 
a monk of Béth ‘Abhé, who sat from 837 to 850).2. By him 
he was promoted to be bishop of Marga, and afterwards 
metropolitan of Béth Garmai, in which capacity he was 
present at the ordination of his own brother Theodosius 
bishop of al-Anbar, afterwards metropolitan of Gundé- 
shabh6r) as catholicus in 852.5. Thomas of Marga (as he is | 
commonly called), having been very fond from his youth 

of the legends and histories of holy men, more especially 

of those connected with his own convent of Béth ‘Abheé, 

undertook to commit them to writing at the urgent request 

of the monk ‘Abhd-ish6‘, to whom he dedicates the Monastic | 
History. Assemani has given a tolerably full analysis of | 
this work, with a few extracts, in the B.O., iii. 1, 464-501, 
throughout which volume it is one of his chief authorities. 
The publication of it in a complete form is much to be de- 
sired. The MSS. available in Europe are—Cod. Vat. clxv. 
(Catal., iii. 331), of which Codd. Vatt. ccc]xxxi.-ii. are a copy 
(Mai, Seriptt. Vett. Nova Coll., v.); Paris, No. 286 in Zoten- 
berg’s Catal., v. 216 (also copied from Vat. clxv.); Brit. Mus. 
Orient. 2316 (ff. 182, 17th century, imperfect) ; Berlin, Sachau 
179 (copied in 1882). Thomas also wrote a poem in twelve- 
syllable metre on the life and deeds of Maran-‘ammeéh, met- | 
ropolitan of Hédhaiyabh, which he introduced into his 
History, bk. iii. ch. 10; see B.O., iii. 1, 485. 

Ishd‘-didh of Mara or Merv, bishop of Hédhatta or al- 
Isho"-dadh Hadithah, was a competitor with Theodosius 
of Merv for the patriarchate in 852.4 According to 
: ‘Abhd-isho‘, his principal work was a commen- 
tary on the New Testament, of which there are MSS. in | 
Berlin, Sachau 311, and in the collection of the S.P.C.K. It 
extended, however, to the Old Testament as well, for in Cod. 
Vat. cecelvii. we find the portions relating to Genesis and 
Exodus. 

In the B.0O., iii. 1,213, ‘Abhd-ishd‘ names a certain Kendi | 
as the author of a lengthy disputation on the 
faith.6 Assemani places this ‘“ Candius” or 
“Ebn Canda” under the catholicus John IV., 
apparently on the anthority of ‘Amr ibn Matta. We sus- 
pect, however, that the person meant is ‘Abd al-Masih | 
(Ya‘kub) ibn Ishak al-Kindi, the author of a well known | 
apology for the Christian religion, which has been published 
by the Society for Promoting Christian Knowledge.7’ The 
work dates from the time of the ‘caliph al-Ma’min (813- 
833), and, therefore, synchronizes with the disputations of 
Theodore Aba. Korrah, bishop of Harran.2 Being written 
in Arabic, it hardly belongs to this place, but is mentioned 
to avoid misapprehension, 

Theodore bar Khoni is stated to have been promoted by 
his uncle John IV. to the bishopric of Lashom 
in 893.9 He was the author of scholia (on the 
Scriptures), an ecclesiastical history, and some 
minor works, 

To about this period probably belongs another historian, 
Ahrh the loss of whose work we have to regret. This 
¥ is a writer named Ahroén or Aaron, who. is men- 
tioned by Elias bar Shinaya under 273 A.H. = 886-887 A.p.1° 

In the 10th century the tale of Jacobite authors dwindles 

away to almost nothing. Most of the dig- 


Kendi. 


Theodore 
bar Khoni, 


eeeene nitaries of the church composed their synod- 
Of tothe ical epistles and other official writings in Arabic, 
century. and the same may be said of the men of science, 


such as Aba ‘Ali ‘Isi ibn Ishak ibn Zur‘ah (943- 
1008) and Abi Zakariya Yahya ibn ‘Adi, who died in 974 
3 at the age of eighty-one. About the middle of 
She tee, con, te century we may venture to place the deacon 

* Simeon, whose Chronicle is cited by Elias bar 
Shinaya under 6 A.H. = 627-628 A.D. and 310 = 922-923. 
The 11th century is somewhat more prolific. 

A Persian Christian named Gisa,!2 leaving his native city 
of Ushnakh or Ushni in Adharbaigan, settled, after several 
removals, in the district of Gibds or Gibis,!3 one of the 
seven dioceses of the province of Meliténe (Malatiah), and 
built there a humble church, in which he deposited sundry 


1 B.O., tii. 1, 488; comp. the ordinance of Sabhr-isho‘, pp. 505- 


2 B.0., iii. 1, 204 col. 1, 488 col. 2, 490 col. 2. 

3 Thid., iii, 1, 210, 510 col. 2. 4 Thid., iii. 1, 210-212. 

5 Mai, Scriptt, Velt. Nova Coll.,v. Vhe name of the author is 
there given as Iesciuaad, doubtless a misprint for dad. We are, 
therefore, surprised to find Martin writing “Ichou-had évéque 
d’Hadeth,” Introd, a la Critique Textuelle du geen Test., p. 99. 

: ae pint reading is dhé-hdimanatha, 

Pp 
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relies of St. Sergius and St. Bacchus, and cells for himself 
and his three companions. This happened in 958.4 As 
the place grew in importance, other monks gradually re- 
sorted to it, and among them “ Mar (i) Yohannan dé-Marén,” 
or John (the son) of Maron, a man of learning 
in both sacred and profane literature, who had 
studied under Mar Mékim at Edessa. Gisa,the 
founder of the convent, died at the end of 
twelye years, and was succeeded as abbot by his disciple 
Elias, who beautified the church. Meantime its fame in- 
creased as a seat of learning under the direction of John of 
Maron, and many scribes found employment there. The 
patriarch John VIL., da-sérightd, “ He of the Mat” (his only 
article of furniture),!® was one of its visitors. Elias, on his 
retirement, nominated John of Maron as his successor, who, 
aided by the munificence of Emmanuel, a monk of Harran 
and a disciple of the maphriin Cyriacus,!’ rebuilt the 
church on a larger and finer scale, whilst a constant supply 
of fresh water was provided at the cost of a Taghritan mer- 
chant named Maratha. This was in 1001. About this time 
Elias bar Gaghai, amonk of Taghrith, founded a monastery 
near Meliténe, but died before it was finished, His work 
was taken up by one Eutychus or Kulaib, who persuaded 
John of Maron to join him, Here again his teaching attracted 
numbers of pupils. At last, after the lapse of twelve years, 


John of 
Maron. 


| when there were 120 priests in the convent, he suddenly 


withdrew by night from the scene of his labors and retired 
to the monastery of Mar Aaron near Edessa, where he died 
at the end of four years, about 1017. His commentary on 
the book of Wisdom is cited by Bar-Hebraeus in the Ausar 
Razé.'8 

Mark bar Kiki was archdeacon of the Taghritan church 
at Mosul, and was raised to the dignity of maph- 
rian by the name of Ignatius in 991. After 
holding this office for twenty-five years, he be- 
came a Muhammadan in 1016,” but recanted 


Mark bar 
Kiki. 


| before his death, which took place at an adyanced age ®! 


in great poverty. He composed a poem on his own fall, 
misery, and subsequent repentance, of which Bar-Hebrieus 
has preserved a few lines.” 

According to Assemani, ¥.0., ii. 317 and el., Bar-Hebreus 
mentioned in his Chronicle that a monk named 
Joseph wrote three discourses on the cruel 
murder of Peter the deacon by the Turks at Meliténe. 
Meliténe in 1058. The anecdote may be found 
in the edition of Bruns and Kirsch, p. 252 (transl., p. 258), 
but the discourses would seem rather to have dealt with 
the retribution that overtook the retiring Turks at the 
hands of the Armenians and the wintry weather. 

Yéshii‘ bar Shishan (or Susanna), syncellus of Theodore 


Joseph of 


jor John IX., was chosen patriarch by the 


eastern bishops, under‘the name of John X.,in Yésht‘ bar 
opposition to Hayé or Athanasius VI.,on whom =‘ Shushan. 
the choice of their western brethren had fallen 

in 1058.23 He soon abdicated, however, retired to a convent, 
and devoted himself to study. On the death of Athanasius 
he was re-elected patriarch in 1064, and sat till 1073.74 He 
carried on a controversy with the patriarch of Alexandria, 
Christodilus, regarding the mixing of salt and oil with 
the Eucharistic bread according to the Syrian practice.® 
He compiled an anaphora, issued a collection of twenty- 
four canons,” and wrote many epistles,?” chiefly controver- 
sial. Such are the letters in Arabie to Christodtlus on 
the oil and salt®8 and the letter to the catholicus of the 
Armenians. The tract on the oil and salt is extant in 
Paris, Ane. fonds 54 (Zotenberg, Catal., p. 71), and there is 
an extract from it in Suppl. 32 (Zotenberg, Catal., p. 54). 
Bar-Shishan also wrote four poems on the sack of Meli- 


téne by the Turks in 1058,°° and collected and a the 
works of Ephraim and Isaae of Antioch, which he had 
14 B.0., ii. 260. Gitbds was on the right bank of the Euphrates, 
between the plain of Meliténe aed Glenda re 4 
18 Abbeloos, in a note on Bar-Hebrieus, Chron. Eceles., i. 
ralses the question what connection there may be | this 


to whom Assemani has devoted a large space, B. 
16 B.O., ii. 132-351. ; a 
W [bid., ii, 442. ry 
18 B.O., ii, 288: see also p. cl. a 
19 Bar-Hebrreus, Chron. 
20 See Baethgen, Fragmente, 


historical personage and the somewhat shadowy “ Yaar es 
Ei i. 20, 
eg Se a 


i. 446; B.O.,. 
Eccles., i. 447 ; B.O., ii. ; 
28 B.O., ii. 508, col. 2. > 
% Tbid., ii. 211, 383; Berlin, Sachau, 60,1, _ 
%® Bar-Hebreus, Chron. Syr., p. 252 ( oP. 
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11TH CENTURY. | 


begun to write out with his own hand when he was in- 
terrupted by death.! 


Sa‘id bar Sabiini lived during the latter part of the 11th | 


century. He was versed in Greek as well as 
Syriac, and well known as a literary man,’ 
especially as a writer of hymns.’ The patri- 
arch Athanasius VII. Abu ’l-Faraj bar Kham- 
mara (1091-1129) raised him to the office of bishop of 
Meliténe (Malatiah) in October, 1094. His consecration 
took place at Kankérath, near Amid, by the name of John, 
and he set out for Malatiah, which he entered on the very 
day that the gates were closed to keep out the Turks, who 
laid siege to it under Kilij Arslan (Da’td ibn Sulaiman), 
sultan of Iconium. He was murdered during the course of the 
siege, in July, 1095, by the Greek commandant Gabriel.‘ 
The Nestorian writers of these two centuries are both 
more numerous and more important than the Jacobite. 
We may place at the head of our list the name of Hénain- 
ishd‘ bar Sardshwai, who must have lived quite 


Sa‘id bar 
Sabini. 


Bar Sa- early in the 10th century, as he is cited by Elias 
roshwai. of Anbar, who wrote about 922.6 He was 


bishop of Hérta (al-Hirah), and published 
questions on the text of Scripture and a vocabulary with 
glosses of explanations,® which is constantly cited by his 
successor in this department of scholarship, Bar Bahlual.? 

With Bar Sardshwai we naturally connect_Isho‘ bar 

Bahlal, in Arabic Abu ’I-Hasan ‘Isi ibn al- 
Bar Bahlil. Bahlal, the fullest and most valuable of Syriac 

lexicographers. His date is fixed by that of 
the election of the catholicus ‘Abhd-ishd‘ I., in which he 
bore a part, in 963.8 

‘Abhd-isho' in his Cataloque, B.O., iii. 1, 261, mentions an 
author Abhziidh, a teacher in some school or 
college (eskdalya), who composed a treatise con- 
taining demonstrations on various topics, alpha- 
betically arranged and dedicated to his friend Kurta In 
note 5 Assemani makes the very circumstantial statement, 
but without giving his authority, that Abhzidh was head 
of the college founded at Baghdaidh about 832 by Sabhr- 
isho‘ IT.,!° under Sergius (860-872). But, if this writer be 
identical, as seems probable, with the Bazadh who was the 
author of a Book of Definitions described at some length by 
Hoffinann, De Hermeneuticis apud Syros Aristoteleis, pp. 151— 
153, we must place him nearly a century later, because he 
cites the “scholia” of Theodore bar Khoni, who was ap- 
pointed bishop of Lashém in 893." The whole matter is, 
however, very obscure, and Hoffmann has subsequently 
(Opuse. Nestor., p. xxii.) sought to identify Bazidh, who 
was also called Michael (ibid., p. xxi.), with the Michael 
who is mentioned as a commentator on the Scriptures by 
‘Abhd-ishd‘, B. O., iii. 1, 147, and whom Assemani supposed 
to be the same as Michael bishop of al-Ahwaz (died in 852 
or 854)22 All then that appears to be certain is that the 
Persian Bazadh also bore the Christian name of Michael, 
and that, besides the alphabetically arranged demonstra- 
tions and the Book of Definitions, he composed a tract on 
man as the microcosm. 

Elias, bishop of Pérdz-Shabhér or al-Anbar, flourished 
about 922, as appears from his disputes with 
the catholicus Abraham (905-937),’* and his 
account of the miserable bishop Theodore of 
Béth Garmai, who, after his deposition by John 
bar Héghiré (900-905) and subsequent absolution by Abra- 
ham, became a Muhammadan.!® He was the author of a 
collection of metrical discourses in three volumes,!® an 
apology, epistles, and homilies.” 


1 Bar-Hebreus, Chron. Eceles., i. 447; B.O., ti. 355. 

2 Par-Hebreus, Chron. Eceles., i. 463; B. O., ii. 211-212. 

2 See one of these, an acrostic canon, used in the service of the 
assumption of the monastic garb, in Cod. Vat. li. (Cata/., ii. 321, 
No. 31), Brit. Mus. 17232 (Wright, Catal., p. 372, No. 22), Paris, 

up tenberg, Catal,, p. 74, No. $4), Bodl. Hunt. 444 (P. 


8 im 38 
Smith, Cutal., p. 243, No. 9). 
Pp. 278-279 (transl., pp. 284-285). 


Abhzidh. 


Elias of 
al-Anbar. 


4 Bar-Hebreus, Chron. Syr., 
5 B.O., iii. 1, 260, col. 2, at foot. 
6 Hashhathd are xpqoes and Ages; see Hoffmann, Opusc. Nes- 


tor., p. xiii. 
7 BO. iii, 1, 261; see Payne Smith, Thes, Syr., pre 
8 Bar-Hebreus, Chron s., iii, 951; B.O., li. 442, iii, 1, 200 
col 2; Gesenius, De BA et BB, p. 26; see Payne Smith, Thes. Syr., 
. Anedition of his Lexicon, by M. R. Duyal, is now (1887) 
ng a8) in Paris at theexpense of the French Government. 
9 B.0., iii. 1, 261 10 


: Thid., ii. 435. 
1) See above, 


892. ‘ 
12 B.0., iii. 1, Bio, note 2, col.2. Michael’s Book of Questions is 
qudéted by Solomon of al-Basrah in The Bee, ed. Budge, p. 135. 


1% Ho n, op. cit., p. xxi. 
a; os, ae 3; Baethgen, Fragmente, pp. 84, 141. 


Mt B.O., iii, 
% BO. iii. 1, 234, col. 1. at foot. 

16 B.0., iii. 1, 258-260: Cod. Vat. elxxxiii. (Catd/., iii, 383); Ber- 
lin, Sachan 132; collection of the 8.P.C.K,; Cardihi, Liber The- 


sort, . 72-76. 
uv Wood. Vat. xci. (Catal., ii, 491, No. 35) there is a homily as- 
cribed to Elias of Anbar. but the Syriac text has Paul. 
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George, metropolitan of Mosul and Arbél, was promoted 
to this dignity by the catholicus Emmanuel 
about 945, and died after 987. He contested 
the patriarchate three times but in vain, viz.,— 
in 961, when Isra’él was elected,!® in 963, when 
‘Abdh-isho‘ I. was the successful candidate, and in 987, 
when the choice of the synod fell on Mari bar Tobi.2” His 
chief work was an exposition of the ecclesiastical offices for 
the whole year, in seven sections, of which Assemani has 
given a full analysis in B.O., iii. 1, 518-540.24 Some speci- 
meus of his turgamé or hymns may be found in Codd. Vatt. 
xe. and xci. (Catal., ii. 487, No. 27, and 490, No. 24), and 
Berlin, Sachau 167, 2. 

The date of Emmanuel bar Shahharé” is fixed by his 
presence at the consecration of ‘Abhd-isho* I. 


George of 
Mosul! and 
Arbél. 


in 9633 He was teacher in the school of Mar Femapee 
Gabriel in the convent called the Daira‘ Ellaita pall eg 


at Mosul. Cardahi places his death in 980.%4 

Besides some minor expository treatises, he wrote a huge 
work on the Hexaémeron or six days of creation.® The 
Vatican MS. contains twenty-eight discourses, of which 
the second is wanting, and a twenty-ninth is added On 
Baptism, It is dated 1707. The MS. in the Brit. Mus., 
Orient. 1300, dated 1685, also contains twenty-eight dis- 
courses, of which the second is wanting.” Some of them 
are in seyen-syllable, others in twelve-syllable metre.?* 
Cardahi has published a specimen in his Liber Thesauri, pp. 
68-71. Emmanuel’s brother, ‘Abhd-ishd‘ bar Shahharé, is 
mentioned by Assemani, B.0., iii. 540, and by Cardahi. 
The latter has printed part of one of his poems, on Michael 
of Amid, a companion of Mar Eugenius, in Liber Thesauri, 
pp. 136-137. It is taken from Cod.Vat. clxxxiv. (Catal., iii, 


395). But there the author is called Bar Shi‘arah, ani}Se t= 


and is said to have been a monk of the convent of Michael 
(at Mosul). 

Somewhere about the end of this century we may venture 
to place a writer named Andrew, to whom 4) areas or 
‘Abhd-isho‘ has given a place in his Catalogue, ‘Andrew. 
and whom Assemani has chosen to identify 
with the well-known Andrew, bishop of Samosata, the op- 
ponent of Cyril of Alexandria. The words of ‘Abhd-isho’, 
if we understand them rightly, mean that this Andrew 
wrote turgamé (or hymns of a particular kind) and a work 
on puhham styamé, the placing of the diacritical and vowel 
points and marks of interpunction.*° He was therefore an 
inoffensive grammarian. 

Elias, the first Nestorian catholicus of the name, was a 
native of Karkhia dhé-Gheddan,*! was trained 


in Baghdadh and al-Madain, and became bishop jeune I., 
of Tirhin, whence he was advanced to the pri-  gatholicus. 


macy in 1028, and sat till 1049.22 According 
to ‘Abhd-isho’, he compiled canons and ecclesiastical de- 
cisions, and composed grammatical tracts.® According to 
Mari ibn Sulaiman,*4 he was the author of a work on the 
principles of religion in twenty-two chapters, which may 
be identical with the second of the above, and of a form of 
consecration of the altar (kuddasal-madhbah). His Grammar 
was composed in his younger days, before he became bishop. 
It has been edited and translated from a MS. at Berlin® hy 
| Baethgen.*6 A tract of his on the diacritical points and 
marks of interpunction is cited and used by John bar Zo'bi.st 
Abi Sa‘id ‘Abhd-isho‘ bar Bahriz was abbot of the con- 
vent of Elias or Sa‘id at Mosul,and a candidate , Abha-isho! 
for the patriarchate when Elias I. was elected par Bahriz. 
in 1028. He was subsequently promoted to be es 
metropolitan of Athor or Mosul.*® He collected ecclesiasti- 


18 B.0., ii. 442. 19 Jbid., ii, 442; iii. 1, 200, col. 2. 
2% Thid., ii. 443. " : e 
2 See also Codd. Vatt. exlviii.. cxlix., and eliii., in Catal., iii. 


277 sq. In Cod. Vat. cl. (Catal, 1ii. 280) there are questions regard- 


ing various services, baptism, and communion at Easter. _ 
"S See B O., iii. 1, B40 In Arabie ash-Shahhar or, acoonting to 
raph). 


another reading. ash-Sha“ar (see end of this par 

3 B.0., iii. 1, 300. col, 2, 24 Lier 
m Ho exxxii., Catal, iii, 380 
o. elxxxii., Calal., iii, 380. 

2 There are two MSS. in Berlin, Sachau 169-170 and 309-310 (see 

Sachau, Reise, pp. 364-365), and one in the collection of the S.P.C.K, 

23 In MS. Br. Mus. it is said this is only the 4th vol. of the Hex- 


NeSeDd [hear 


usc. Nestor., pp: vii., viii. And so Abraham 
the words, librum de ratione punctandi. 

in Béth Garmai; see Hoffmann, 
Ausziige, pp. 25A, 


275. 

82 B.0., iii. 262-263; Bar-Hebreus, Chron. Eecles., ti, 285-287. 

BPO. iit 1,265. * "  Thid., p. 263, col. 1. 

% Alter Bestand ee oO  twie ee . 31. 

% 8 he Grammatik des Mar Elias von Tirhan, t 

Fie eee oa5, note 7; Ctdtal. Vat, iii, 411 (under No. ii.) 
Wright. Catal., p 1176, col. 2, 

8 B.O., iii. 1, 263-264. 


hesauri, p. 71. 


2 B.O., iii. 1, 202. 
. 30 See Hoffmann, 


Ecchellensis rendere 
31 In Arabie Karkh Juddan, 


894 


SYRIAC LITERATURE. 


{1]TH CENTURY. 


eal canons and decisivus,! wrote on the law of inheri- | rowed from the work of Elias.2° Of his epistles that to the 


tance,” and an exposition of the offices of the church. 


Assemani has assigned the same date to Daniel (the son) | 


of Tabhanitha, bishop of Tahal in Béth Gar- 
mai, but without any sufficient reason.’ If he 
be really identical with the Daniel to whom | 
George, metropolitan of Mosul and Arbél, dedicated his | 
exposition of the offices of the church, he must have lived 
about the middle of the previous century. He wrote funeral 
sermons, metrical homilies, answers to Scriptural questions 
and enigmas, and other stuff of the same sort. More im- | 
portant probably were his ‘Book of Flowers,” Kéthabha 
adhé-Habbabhé, which may have been a poetical florilegium ; 
his Solution of the Questions in the Fifth Volume of Isaac of 
Nineveh’s Works; and his commentary on the Heads of 
Knowledge or maxims (of Evagrius).* 

Conspicuous among the writers of this century is Elias 
bar Shinaya, who was born in 975,° adopted the 
monastic life in the convent of Michael at Mosul 
under the abbot John the Lame,® and was or- 
dained priest by Nathaniel, bishop of Shenna 
(as-Sinn), who afterwards became catholicus under the 
name of John V. (1001-12).7_ Elias was subsequently in the 
convent of Simeon on the Tigris opposite Shenna, and was 
made bishop of Béth Nuhadhré in 1002.8 At the end of 1008 
he was advanced to the dignity of metropolitan of Nisibis.’ 
With the next patriarch, John VI. bar Nazol (1012-20),!9 
previously bishop of Hérta, he was on good terms; but he 
set his face against Ishd‘yabh bar Ezekiel (1020-25)4 
Under Elias I. (1028-49) all seems to have been quiet again. 
That our author survived this patriarch is clear from his 
own words in B. O., iii. 1, 268, col. 2, ll. 19, 20.'2 His greatest 
work is the Annals or Chronicle, of which unfortunately only 
one imperfect copy exists.!3 Baethgen has published extracts 
from it under the title of Fragmente syr. u. arab. Historiker, 
1884, which have enabled scholars to recognize its real im- 
portance.* The exact date of the Annals, and probably of 
the writing of the unique copy, is fixed by the statement 
of the author, f. 15b, that John, bishop of Hérti, was 
ordained catholicus on Wednesday, 19th of the latter 
Teshrin, A. Gr. 1324 (19th November, 1012 .p.), and that he 
still ruled the Nestorian Church “down to this year in 
which this work was composed, namely, A. Gr. 1330” (1018 
-1019). After the Annals we may mention Elias’s Syriac 
grammar, one of the best of the Nestorian writings on the 
subject,!® and his Arabic-Syriac vocabulary, Kitab at-Tarju- | 
man fi ta‘lim lughat as-Swyan or “the Interpreter, to teach 
the Syriac Language.” It has been edited by De Lagarde 
in his Pratermissorum Libri Duo, 1879, and was the storehouse 
from which Thomas a Novaria derived his Thesaurus 
Arabico Syro-Latinus, 1636. Elias was also a composer of 
hymns, some of which occur in the Nestorian service- 
books,'’ and of metrical homilies, apparently of an artificial 
character.5 He edited four volumes of decisions in eccle- 
siastical law, which are often cited by ‘Abhd-isho‘ of Nisibis 
in his Collectio Canonum Synodicorum ;® indeed the third sec- 
tion, “On the Division of Inheritances,” is entirely bor- 


Daniel of 
Tahal, 


Elias bar 
Shinaya. 


1 B.O., iii. 1, 279. 
: ‘spe gee Cts 2 Le nult. =e 
at he follows ‘A -isho‘ bar riz in the Catalo: of 
‘Abhd-ish6‘ is no evidence whatever as to his date ; and one work 
mentioned in B.0., iii. 1, 174, notes 3 and 4, is not by Bar Bahriz, 
but by George of Mosul and Arbél (see Cod. Vat. cli i.). 
4 B.0,, iii. 1,274 
5 Rosen, Catal., p. 89, col. 2. 
< Roa %; ae poled 271 col. 1. 
aethgen, Fragmente, pp. 191, 151; 104, 158; compare Bar-He- 
breus, Chron. Eecles., ti, 261° 281; BO, ida 
8 Baethgen, Fragmente, pp. 101, 152. 
® Thid., pp. 103, 152. » . 
Y ae. pp. 104, 153; Bar-Hebreeus, Chron. Eccles., ii. 288; B. 0., 


a 2.0. iil. 1, 212 at 
onsequently the statement in B. O., ii. 447, is inaccurate. 
Cardahi (Liber Thesauri, p. 84) names 1056, F oe 

5 ane Mus. Add. 7197 (Rosen, Catal., pp. 86-90; Wright, Catal., 
p. 1206). 

14 Baethgen has overlooked Wright's Catal., p. 1206, and the plate 
in the Oriental Series of the Palzographical Society, No. Ixxvi. Prhe 
Syriac text was evidently written by an amanuensis, whereas the 
older Arabie text was Sept A written by Elias himself. 

There are some extracts from the Annals in Berlin, Sachau 


108, 
18 ‘There are MSS. in the Brit. Mus. Add. 25876, Or. 2814 (frag.) ; 
Vat. Cod. exciv. (Catal., iii. 410), Codd. eecex. eeeel, (Mai, Seriptt 
Vett, Nova Coll., v.); Palat. Medic. ecelxi. (Catal., p. 419); Berlin, 
Sachau 5, 2, also 216, 1, and 306, 1; and in the collection of the S’ | 
P.C.K. Part of the work (sections 1-4) has been edited by Dr. R. 


Gottheil, ae ge 1886. : 
u Eg., . Vat. xe. (Catal., ii. 487), Nos. 13, 15, 17, 18: God. 
Vat. xci. ar ii. 491), Nos. 12, 14, 16,17; Berlin, Sachau 44, 10, 
18 See Cod. Vat. clxxxiv. (Catal., iii, 390), a poem on the love 


ii 


of learning, in which the letter Alaph does not occur, It is printed | lore oe a, vol. ix. 1, p. 57 


by Cardahi in the Liber Thesauri, pp. 83-84. 


19 Mai, Scriptt. Vett. Nova Coll., x. 


bishops and people of Baghdadh on the illegal ordination 
of Isho‘-yabh bar Ezekiel is preserved in Cod. Vat. exxix. 
(Catal., iii. 191).24 Six of his Arabic dissertations have 
been described by Assemani in the B. O., iii. 1, 270-272. The 
most important of them appears to be No. 5, a disputation, in 
seven sessions or chapters, with the vizir Abu ’] Kasim al- 
Husain ibn ‘Ali al-Maghribi, preceded by a letter to the 
secretary Abu ’l-‘Ala $a‘id ibn Sahl. These meetings took 


| place in 1026, and the work was committed to writing in 


1027, after tne death of the vizir at Maiyafarikin in Octo- 
ber, and published with the approbation of the celebrated 
commentator, philosopher, and lawyer Abu ’l-Faraj *Abdal- 
lah ibn at-Taiyib,?* who was secretary to the patriarch Elias 
I. The anonymous work described in full by Assemani ( 2B. 
O., iii. i, 303-306) under the title of Kitébu’l-Burhdn ‘ala 


| sahthi jor rather fi tashihi) ’l-iman, “The Demonstration of 
| the Truth of the Faith,” also by him.¥ 


Here we may pause in our euumeration to cast an eye 
upon some anonymous translations, which we 
are inclined to ascribe to the 10th and 11th 
centuries, and which are interesting as show- 
ing what the popular literature of the Syrians was, com- 
pared with that of their theologians and men of science. 

We have already spoken of the older translation of 
Kalilagh wé-Damnagh, made by the periodeutes Ranh ia. 
Bodh in the 6th century of our era (see aboye, Dimmah. 
p. 879). About the middle of the 8th century 
there appeared an independent Arabic translation from the 
Pahlavi by ‘Abdallah ibn al-Mukaffa‘, which, under the 
name of Kalilah wa-Dimnah, has been the parent of second- 
ary versions in the Syriac, Persian, Greek, Hebrew, and 
Spanish languages.** The Syriac version was discovered by 
the present writer in a unique MS, in the library of Trinity 
College, Dublin, and published by him in 1884.% Tt is 
evidently the work of a Christian priest, living at a time 
when the condition of the Syrian Church was one of great 
degradation, and the power of the caliphate on the wane, 
so that the state of society was that of complete disorder 
and licentiousness,”* a description which would very well 
apply to the 10th or 11th century. Indeed we could not 
place it much later, because part of the unique MS. goes 
back to the 13th century, and even its text is very corrupt, 
showing that it had passed through the hands of several 
generations of scribes. “The chief value of this later 
Syriac version is that it sheds light on the original text of 
the Arabic K.w. D. The Arahie text which the Syriac 
translator had before him must have been a better one than 
De Sacy’s, because numbers of Guidi’s extracts,2? which are 
not found at all in De Sacy’s text, appear in their proper 
places in the later Syriac.”"* 

To about the same period, judging by the similarity of 
style and language, we would assign the Syriac Sindban 
version of the book of Sindibadh. This work - 
was translated, probably in the latter half of the 8th 
century, from Pahlavi into Arabie by Masa, a Muhamma- 
dan Persian. It is, as Néldeke has shown,” the smaller of 
the two recensions known to the Arabs, the larger, entitled 
Aslam?) and Sindibadh, being the work ofal-Asbagh ibn ‘Abd 
al-‘Aziz as-Sijistani. The smaller Sindibddh was in its turn 
done into Syriac, and thence into Greek by Michael Andre- 
opilus for Gabriel, prince of Meliténe (1086-1100), as dis- 
covered by Comparetti,*° under the name of 2 »riras (Sindi- 
pas), just as Kalilah wa-Dimnah was translated by Symeon 
(the son of) Seth for the emperor Alexius Comnenus, who 
ascended the throne in 1081. The Syriac version, which 


Anonymous 
translations. 


bears the title of the Story of Sindban and the Philosophers 
who were with him, has been edited by Baethgen, with a 
German translation and notes, from the unique MS. in the 


Royal Library at Berlin.® 


. id 
20 B.O., iii. 1, 267-269 ; Mai, op. cit., v. pp. 54, 220. +) J. 
21 B.O., iii. 1, 272-278. teed é 
*® He died in 1043; see B. O., iii. 1, 544; Wiistenfeld, Gesch. d. 
Eebrseus, Frat Dynal, p. 9 (trans, p.'283)3 Chron, Sipe. pe 239 
ebreus, Hist, Dynast., p. 35 nsl., p. 3 a 
(transl., p. 244); Chron. Eccles., ii, 283. ries “e 


1886. 
*4 See Keith-Falconer, Kalilah and Dimnah or the F 
1885, Introduction. 
2% Wright, The Book of Kalilah and Dimnah, translated J 
into Syriac. 
26 See Wright's Preface, p me sq. whe 
7 See Guidi, Studii sul 'o Arabo del Libro di K 


1873. 

°3 Keith-Faleoner, op. cit., p. 1x. 
29 Z.D.M.G., xxxiii. (1879), pp. 521-522. 2 
% Ricerche intorno al Libro di Sindibad, 1869, p. 


31 Alt. Bestand 47, ff. 60-87. : 
published by Rédiger, Chrestom. Syr. 


23 See the German translation by L. Horst, Des Me Elias 
von Nisibis Buch vom Beweis der’ Wahrheit d. L Colmar, . 


127TH CENTURY. | 


A third product of the same age we believe to be the | 
Syriac translation of Pseudo-Callisthenes’s Life 


pe A of Alexander the Great, made from an Arabic 
she Grect version of a Greek original. Of this, however, | 


we shall be better able to judge when the Syriac | 
text lies before us in print.! 

Lastly we would place somewhere between the 9th and 

Esop’s llth centuries the Syriac translation of Esop’s 
Fables. (2Esop’s) Fables, which has been edited undera 
somewhat Jewish garb by Landsberger,? who 
imagined himself to have found the Syriac original of the 
fables of Syntipas (Sindipas,, whereas Geiger® clearly 
showed that we have here to do with a Syriac rendering of 
one of the forms of the fables of Esop. In fact, as Geiger 
pointed out,01510 is only aclerical error for DIDION7. In Sy- 
riac MSS. of this collection the title is written WWQ2sMAay, 
“of Josephus.’ In some close relation to these stands the 
story of Josephus and king Nebuchadnezzar in the Berlin 
Ms. Alt. Bestand 57, ff. 16-57, with which are interwoven 
a number of Esopic fables. They have been edited (with 
the exception of two) by Rédiger in his Chrestom. Syr., 2d 
ed., pp. 97-100. 

Resuming our enumeration of Syrian writers, we find 
that in the 12th century the number of them, whether 
Jacobite or Nestorian, is small, but two of the former sect 
are men of real mark. 

Aba Ghalib bar Sabini, the younger brother of Sa‘id bar 

., Sabini (see above, p. 893), was ‘almost as un- 
fbn Sean fortunate as his brother. He was raised to the 
: * episcopate of Edessa after his brother’s death 
by Athanasius VIL, but speedily deposed on account of a 
quarrel, although many of the Edessenes, among them 
the governor Baldwin, brother of Godfrey of Bouillon, 
took his part. He died of a fall from his horse, shortly 
after the death of the patriarch in 1129. Though a 
good scholar and linguist, he does not appear to have 
written anything that has come down to our times. 
Assemani, it is true, ascribes to him three poems in 
twelve-syllable metre on the capture of Edessa by Zengi 
ibn Ak-sunkur; but as this took place in 11448 the 
writer must have been his successor, Basil bar Shumna 
(1143-69).7 
John,$ bishop of Harran and Mardé or Mardin, had charge 
of the Jacobite churches in the East, his diocese 
5 anal including Tell-Besmé, Képhar-tatha, Dara, 
and Mardin, 
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Nisibis, Ras‘ain, and the Khabhora or Khabar. 

He was originally a monk of Edessa, was ap- 
pointed bishop by Athanksius VII. in 1125, and was killed 
by a fall from his horse in 1165, at the age of seventy-eight.9 
He devoted himself chiefly to the restoration of the decayed 
churches and monasteries of his diocese, as may be seen 
from the autobiographical fragment in B.O., ii.217 sq. From 
the same document, pp. 224-225, it appears that he was fond 
of MSS., which he collected, repaired, and bound, and that 
he wrote with his own hand four small copies of the Gospels 
in gold and silver. He enjoyed a well-earned reputation 
«sa land-surveyor and practical engineer!° Bar-Hebreus 
notes his great liberality in redeeming the captive Edes- 
senes who had been carried off by Zengi’s troops." The fall 
of Edessa (1144), however, was an event that got him intoa 
great deal of trouble. He was ill-advised enough to write 
a treatise on the Providence of God, in which he main- 
tained that chastisements of that kind were not sent-upon 
men by God, and that, if the troops of the Franks (Crusaders) 
had been there, Edessa would not have been taken by Zengi. 
‘Such rank heresy of course brought down upon him the 
whole bench of bishops. He was attacked by the priest 
Salibha of Karigarah (?),! by John bishop of Kaisiim,'* John 


1 An edition of it is in preparation by Mr. E. A. W. Budge, of 
the British Museum, from five MSS. See Rédiger, Chrestom. Syr., 
“2d ed., pp. 112-120, and Perkins in the Journal of the American 
Oriental Society, iv. p. 359 sq, 

2D1DIOT NIN, Die Fabeln des Sophos, Syrisches Original der 
Griechischen Fabeln des Syntipas, 1859, Compare his earlier dis- 
ssertation, Fabulx alii Aram#2x, 1846, 

3 Z.D.M.G., xiv. (1860), p, 586 sq 


4 B.O., iii. 1, 7, with note 2. “go, for example, MS. Trin. Coll. 
‘Dublin, B. 5, 82 (Wright, Kalilah and Dimnah, pp. pe ap a 
an See B. O., ii. 212, 358-359; Bar-Hebreeus, Chron, Eccles., i. 467- 
6 B.0., ti. eli. (comp. 


7 See Bar-Hebreeus, 
Eccles , i, 497, 547. 


* His baptismal name was probably Jacob ; see B.O., ii. 230, col. 
‘1, at the foot. 

® B.O., ii. 216, 226; Bar-Hebreus, Chron. Eccles., i, 531. 

 B.0., ii, 226 ; Bar-Hebreus, Chron, Eccles,, i, 325-527. 

1 Chron, Eccles., i. 501, 

12 Died in 1164, B.O., ii. 362. 
cat B.0., ii, 361 ; Bar-Hebrieus, Chron. Eccles., i. 501, 554,559. Died 


. 317). ; 
Baron Syr., p. 328 (transl., p. 335) ; Chron, | 
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bar Andreas bishop of Mabbdgh," and Dionysius bar 


| Salibi.5 He was also the compiler of an anaphora.'é 


The star of this century among the Jacobites is undenia- 
bly Jacob bar Salibi of Meliténe (Malatiah). 
He was created bishop of Mar‘ash, under the 
name of Dionysius, by Athanasius VIII. (Yésha‘ ee 
bar Ketrah, 1138-66), in 1145, and the diocese rgypeor 
of Mabbogh was also placed under his charge.’ Michael I. 
(1166-99) transferred him to Amid, where he died in 1171.'8 
The list of his works, as quoted by Assemani from a Syriac 
MS., is very considerable,'® and he has dealt with them at 
great length.2°. We may mention the following. (1) Com- 
mentary on the Old Testament, of which only one complete 
MS. exists in Europe?! The order of the books is—the Pen- 
tateuch, Job, Joshua, Judges, Samuel and Kings, Psalms, 
Proverbs, Ecclesiastes, the Song of Songs, Isaiah, Jeremiah 
and Lamentations, Ezekiel, Daniel, the twelye minor Pro- 
phets, and Ecclesiasticus. Each book has a material or 
literal and a spiritual or mystical commentary. Several of 
the books have two commentaries, one on the Ptshitta, the 
other on the Hexaplar text; Jeremiah has actually three, 
one on the Hexaplar, and two, a shorter and a longer, on the 
Péshitta. (2) Commentary on the New Testament, from 
which Assemani has given many extracts.22. The order of 
the books is—the four Gospels, the Revelation of St. John, 
the Acts of the Apostles, the seven apostolic epistles, and 
the fourteen epistles of St. Paul. (3) A compendium of 
theology, of which we do not seem to have any MS. in 
Europe; see B.O., ii, 163, col. 1, Il. 13-15, and p.170. (4) A 
copious treatise against heresies, dealing with the Mu- 
hammadans, the Jews, the Nestorians, the Dyophysites 
or supporters of the council of Chaleedon, and the Arme- 
nians.*4 (5) A treatise on the Providence of God, against 
John, bishop of Mardin,» apparently no longer extant. (6) 
Expositions of the Eucharistic service,* of the Nicene 
creed,” of the consecration of the chrism,3 of the services 
of consecration,?’ and of the Jacobite confession of faith.2° 
(7) Canons on confession and absolution.3! (8) Two anaph- 
ore or liturgies.** (9) Various prayers, prowmia, and 
sedras.*3 (10) Homilies, eg., encomium on the patriarch 
Michael the Elder,** on the Passion of our Lord,’ and on 
withholding the sacrament from those who abstain from 
communicating for a period of more than forty days.** (11) 
A commentary on the six Centuries of Evagrius.37 (12) Two 
poems on the fall of Edessa (1144), three on the fall of 
Mar‘ash (1156),°9 and two on another incident (1159).42 
Among the works mentioned in the list in B.O., ii. 210-211, 


Jacob or 
Dionysius 


4 Afterwards of Tir-‘Abhdin; Bar-Hebreus, Chron. Eccles., i, 
515. He composed both in Armenian and Syriae, B.O., ii. 360 coll. 
1, 2, 862 col. 1; Bar-Hebreus, Chron. Eccles., i. 487. Died in 1156; 
B.O., ti. 362; Bar-Hebreeus, Chron. Eccles., i. 517; see Brit. Mus, Ori- 
ent. 1017 (Wright, Catal., pp. 897-898). 

 B.0O., ii. 207; Bar-Hebreeus, Chron. Eccles., i, 503. 

16 B.O., ii. 230. 

W B.O., ii, 362; Bar-Hebreeus, Chron. Eccles., i. 513-515, 

18 B.O., ii. 368, 365; Bar-Hebreus, Chron. Eecles., i. 559. 

9 B.0., ii. 210; comp. Catul, Bibl. Laur. et Palat. Medic., p. 79. 

20 B.O,, ii, 157-208, 

*1 At Paris, Supl. 92,in Zotenberg’s Catal., No. 66. There are 
fragments in Anc. fonds3(Zotenberg, Catal., No.9); see also Cod. 
Vat. xevi. 29, 42,43 (Psalms), 30 (on the Prophets). 

22 B.O., ii. 157-170. 

23 The Gospels are in Brit. Mus. Add. 7184; Cod, Vat. elv. 19-24, 
clvi., cclxxv.-ix.; Paris, Anc. fonds 33, 34 (Zotenberg, Catal., Nos. 
67-68) ; Bodl. Or. 703, 2. St. Matthew, Bodl. Hunt. 247, Revelation, 
ete., Brit. Mus. Add. 7185; Bodl. Or. 560. Dudley Loftus was the 
first to make use of these commentaries in his two works, The Expo- 
sition of Dionysius Syrus, written above 900 years since, on the Evange- 
list St. Mark, translated by D. L. (Dublin, 1672), and A Clear and 
Learned Explication of the History of our Blessed Saviour J. C:, . . by Div- 
nysius Syrus, translated by D, L. (Dublin, 1695); see Payne Smith, 
Catal., e 411, notes d and f. Loftus’s manuscript translations are 
in the Bodleian Library, Fell6 and 7. 

% B.O., ii. 170, 211. The section against the Muhammadans is 
contained in Cod. Vat. xevi. 19, and that against the Nestorians 
in Paris, Anc. fonds 125 (Zotenberg, Catal., No. 209, 2). There is 
an extract from the latter in Bodl. Or. 467 (P, Smith, Catal., p. 561). 
From it is extracted the list of the Jacobite patriarchs in B.0., ii. 
323, note 1. 

2% B.O., ii. 207; see above. 

26 B.0., ii. 176-208; Cod. Vat. cii., eeelxi.; Brit. Mus. Or. 2307 
(partly Arabic): Paris, Ane. fonds 35, 69, 125. ; 

27 Cod. Vat. clix. 4; Bodl. Marsh, 101. 


B.O., ii. 317; Bar-Hebraeus, Chron. Syr., 328 peer, p. 335), 
B.O., ii, 317; Bar-Hebreus, Chron. Syr., 34 as 
B.O., ii, 451-452 ; Bar-Hebreeus, Chron, Eceles., ii, 351. 


896 


we cannot find any traces of the Commentarius in Scripta | 
Doctorum, the Compendium Historiarum Patrum et Sanctorum et | 
Martyrum, and the Compendiam Canonum Apostolicorum, nor 
of the commentaries on the books of Dialectics, ibid., col. 1. | 
Of the epistles two are extant in Arabic, Berlin, Sachau 61, 
1,2. From a treatise On the Structure of Man there are two 
short extracts in Bodl. Marsh. 361, f. 39. Dionysius appears 
also to haye revised the Jacobite order of baptism,’ and to 
have drawn upa volume of services for the days of the week? 

Michael the Elder,* the son of Elias, a priest of Melitene, 
of the family of Kindasi,* was abbot of the 
convent of Bar-sauma, near Meliténe,®? which 
we find him supplying with water, with the 
help of John, bishop of Mardin, in 1163.8 He was elected 
patriarch in 1166, and held office till 1199.7. He revised the 
Jacobite pontifical and ritual, arranging its contents under 
forty-six heads, as exhibited in Cod. Vat. li.,’> drew up an 
anaphora,’ wrote a tract setting forth the Jacobite confes- 
sion of faith,’ a treatise against a Coptic schismatic, Mark 
the son of Konbar, on the question of confession,™ and a’ 
poem on a case of persecution in 1159.2 He also revised in 
1185 the life of Abhhai, bishop of Nicea, having found 
most copies of it in a very disordered state.’ His most 
important work was a Chronicle, from the creation to 1196 
A.D., Which was translated, with other works of his, into 
Armenian, and apparently exists in that Janguage alone.'* 
Some extracts from it were published by Dulaurier in the 
Journal Asiatique for 1848, p. 281 sq., and 1849, p. 315 sq., and 
the whole has been edited in a French translation by V. 
Langlois, Chronique de Michel le Grand, 1868. According to 
him the translator of the first part of the work was the 
vartabed David, and it was finished by the priest Isaac, who 
completed his task in 1248, continuing it down to his own 
day. A third person engaged in translating the works of 
Michael into Armenian was the vartabed Vartan. Ap- 
pended to the Chronicle is an extract from a treatise of his 
“ On the Sacerdotal Order and its Origin,” or “On the Origin 
of Sacerdotal Institutions,” with a continuation by Isaac 
and Vartan,'® which is followed in the MSS. by the Jacobite 
“confession of faith.’!7 Michael appears also to have 
written an ecclesiastical history, which is entirely lost to us. 
At least Bar-Hebreeus!® speaks of his recording certain mat- 
ters in his “ Ekklésiastiké,” which do not appear in the 
Chronicle. 

A thorn in the side of Michael was his disciple Theodore 
bar Wahbon. He first appears on the stage in 


Michael I. 


eg eae 1170, when the emperor Manuel sent Theoria- 
Wahbon. nus to the Armenian catholicus and the Jacob- 


ite patriarch with letters. Michael declined an 
interview, but sent John of Kaistm to see Theorianus at 


1 Brit. Mus. Arund. Or. 11 (Rosen, Catal., p. 62, col. 2). 

2 Cod. Vat. eceexxy., in Mai, Seriptt. Vett. Nova Coll., v. 

’ So called to distinguish him from his nephew Michael the 
Younger, Yésha‘ Sephéthana or “ Big-lips,” who became patriarch 
at Meliténe (1199-1215), in opposition to Athanasius IX., Salibha 
kéraha (the Bald), at Mardin (1199-1207), and John XiV., Yéshi‘ 
the seribe (1208-20). 

4 Bar-Hebreus, Chron. Eceles., i. 537. eo. 

5 Assemani expressly says “at Shenni” (read lia 9), B.O., ii. 


154, but the list of patriarchs at p. 323 does not give the word 


lis, though he repeats it in the translation (No. 100). In the 


Dissert. de Monophysitis, p. xeviii., he makes Michael belong to 
tbe convent near Meliténe, and merely mentions another convent 
of Bar-sauma at “Sena” (see also the Index, p.532). Langlois, in 
- the preface to the Chronique de Michel le Grand, p. 3, thinks of a 
convent near Mardin, such as that restored by Sonn, bishop of 
Mardin (B.0., ii, 222, 1.19). We believe, however, that the con- 
vent near Meliténe is meant, as John of Mardin had acquired a 
certain reputation in what Abbeloos calls the “ars gromatica” 
(Bar-Hebreeus, Chron. Eccles., i. 526, note 1), wherefore it is said 
that Michael sent for him (shaddar bathréh), and that John “ re- 
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turned to his diocese because the winter was at hand, meaning to 
come back in April" (p. 527). 

6 Bar-Hebreeus, Chron. Eccles., i. 525. 

7 B.O., ii, 363-369 ; Bar-Hebreus, Chron, Eccles., i. 535-605. 

8 Assemani's Catal., ii. 314 ve * B.O., i. 165, 

® Cod. Vat. xxv. 8; Paris, Anc, fonds 68 (Zotenberg, Catal., p. 
49); Leyden, Cod. 1572 (Cata/., v. 73). 

10 Bar-Hebreus, Chron. Eccles., i.549; Langlois, p. 331. 

1 Bar-Hebrieus, Chron. Eecles., i. 573-575; B.O., ii. 155, No. iii. 

1 Bar-Hebrieus, Chron, Eecles., ii, 351. 

18 See Brit. Mus, Add, 12174, No. 8 Nghe an Catal., p. 1124); Cod. 
Vat. xxxvii. 12 (Catal., ii. 247); B.O.,ii.505, col. 2. But the account 
a8 a en my rea = tate gs and be ee = Jacob 
9) and o r Aha, appear e wrongly ascribed to him 
in Catale Vat., ii. 248-249, ef 


14 The present writer has been recently informed thata copy of 
+ the original Syriac exists in the library of the convent of az-Za‘- 
farin near Mardin. 


363 sq. 
M Langlois, Préface, p. 8, at the top; Bar-Hebrieus, Chron. Ecekes., 


6. 
on, Eceles., i. 589. 
1 Thid., i, 549, 551, where 1172 is an error, as remarked by Abbe- 
loos in note 1. Johnof Kaisiim, who was present on the on, 
died in 1171 (p. 559). 


{12TH CENTURY-— 


Kal‘at ar-Riim, and on his coming a second time to the 
same place selected Theodore bar Wahbon as his representa- 
tive. Ten years afterwards, in 1180, when Michael was at 
Antioch, Ibn Wahbon was made anti-patriarch at Amid by 


/certain malcontent bishops, under the name of John,” 


Michael, however, at once took energetic measures,” got 
hold of the anti-patriarch, formally deposed him, and shut 
him up in the convent of Bar-sauma, whence he was after- 
wards allowed to make his escape by some of the monks. 
He fied to Damascus, where he tried in vain to bring his 
case before Salah ad-din, and thence to Jerusalem, after the 
fall of which city in 1187 he joined Gregorius Degha, the 
Armenian catholicus, at Kal‘at ar-Rim and went with him 
to Cilicia, where the king, Leo, made him patriarch of the 
Jacobites in his territories. He died in 1193. According 
to Bar-Hebraus, Theodore bar Wahboén was a good scholar, 
and could speak and write three foreign languages, Greek, 
Armenian, and Arabic.» He compiled an anaphora,** wrote ° 
an exposition of the Eucharistic service, and a statement 
of his case against Michael in Arabic.?6 

Of Nestorian writers there are scarcely any worth naming 
in this century. for the historian and contro- 
versialist Maré bar Shélémon, otherwise Mari 
ibn Sulaiman, wrote in Arabic ;?’ and Elias 
IIL.,?8 Abi Halim ibn al-Hadithi, of Maiperkat, metropoli- 
tan of Nisibis and catholicus from 1175 to 1190, chiefly used 
the same language in his homilies and letters. He is best 
remembered for having compiled and arranged the prayers 
in one of the service books, which is still called by his 
name, “the Abi Halim.*® 

Isho‘-yabh bar Malkon was ordained bishop of Nisibis in 
1190 by the catholicus Yabh-alaha IL, (1190- Tenatwabh 
1222), was present at the consecration of his ign’ 
successor Sabhr-isho‘ IV, (1222-25), and died Malkon. 
under Sabhr-ish6‘ V. (1226-56), his follower at 
Nisibis being Makkikha, who was afterwards catholicus 


20 The disputations held on these occasions were of course ut- 
terly fruitless. See Leunclavius, Legatio Imp. Cesaris Manuelis 
Comneni Aug. ad Armenios, sive Theoriani cum Catholico disputatio, 
ete., 1578, and in Galanus, Conciliationis Eeclesie Armense cum Ro- 
mana... . parsi., 1690, p. 242 sq. ; Disp. Theoriani secunda, in Mai, 
Seriptt. Vett. Nova Coll., vi. PP. xxiii. and 814 sq., and in ry 
Patrol. Gr., exxxiii. 114 sq.; also Bar-Hebrieus, Chron. Eceles., 1. 549— 
557; Langlois, Chronique, pp. 329-331; comp, Abbeloos’s notes on 
Bar-Hebreeus, pp. 550-552, and B.O., ii. 364-365. 
21 Bar-Hebreeus, Chron. Eecles., i, 575 sq. ; B.O., ii. 213. 
22 Bar-Hebreus, Chron. Eccles., 1.579; B.O., ti, 214. 
23 Chron, Eccles., i. 581. 
Smith 
B B.O., 


Elias III. 


24 See Renaudot, ii. 409; B.O., ii. 216; Payne Catal., p- 


ii. 216. 


554-555, 582). 
eviii. and cix. (Mai Seriptt. Vett, Nova Coll., iv. 219-223), 
title Kitab al- ajdal or “the Tower,” wrongly ascribed 
ibn Matta of Tirhin, The first volume, transcribed in 1401, is 
theological and dogmatical ; it comprises the first four sections. 
The second volume is theological and historical. The series of 
patriarchs ended with 71,” ‘Abhd-ish6‘ bar Mukl of Mosul (1138— 
47), but is continued down to Yabh-alaha bar yoma of ul 
(1190) “qui nune sedem tenet,” ée., in 1214, when this volume 
was written. Hisepitomizer ‘Amr ibn Matta of dee lived in 
the first half-of the 14th century (B.0., iii. 1, 580, 586), To him is 
ascribed Cod. Vat. ex., which ‘‘autographus esse videtur” mal, 
Scriptt. Vett. Nova Coll., iv, 224-227). It consists of five . 0 
which the first is wanting in this MS., which has therefore no 
Fa SE ROME CRIN Sor tm 
own to Yabh-a 281- . In pt. v., fam we 
find the confession of faith of hichad, bishop oe Rata and Mai- 
afarikin (B.0O., iii. 1, 557), translated into Arabie by the ee 
Be ma- 


libaibn Yohannaé, whom G. E. Khayyath, archbishop of 
ia, asserts to be the real author of the whole work (see his 
Orientales seu Chaldxi Nestoriani et Romanorum Pon ~Prima- 
tus, 1870, and comp. Hoffmann, Ausziige, p, 6). Cod. Vat. delxxxyii. 
(Mai, op. cit., v. 594) contains part of the same work as Cod. Vat. 
ex, (though the Catal calls it the Majdal, and ascribes it to 
Mari), viz., pt. v., fandam. 1 and 2 (“usque ad Ebediesum Bar- 
saumee successorem, aa obiit die 25 noyembris an, Ch 1147. 
Continuat eandem historiam Amrus Matthei filius, a. ri 
baladensi, Ebediesu successore, poe ie ad Taballahum ITT. ; 
thei secundi successorem, qui obiit die 31 ianuarii an. Christi 
1222”!). Cod. Vat. delxxxviii. is alsosaid to Historia. 
Patriarcharum Chaldorum sive Nestorianorum,” 
and Mari down to Yabh-alaha bar Kayoma, by 
“ Hee autem historia longe fusior est atque emendati 
Mares f. Salomonis conscripsit, de qua in precesnner 
And to add to the perplexity, Sachau describes his Cod. 1 
as “Theil einer grossen Kirchengeschichte der N 


of é€ 
\,w¥1 jan} Biicher der Geheimnisse, Alte Papierh 
(14 Jh.).” Esist das Jase) OLS von ‘Amr b. Matta aus 
Poullay the MS. in the collection of the S.P.C.K. may 


g' é 

28 B.O., ii. 450, iii. 1, 287; Bar-Hebraeus, Chron, 

29 B.O , iii. 1, 290. aie adil 

% Badger, The Nestorians, ii. 28: ‘‘The Aboo B 
collection of collects appointed to be read at 
the Nocturns of all the Sundays throughout 
tivals,and the three days of the Baootha d 
commencement of the Matins.” See B.O., iii 


13TH CENTURY. ] 


(1257-65). He wrote on questions of grammar, besides 
homilies, letters, and hymns, in which, however, he chiefly, 
if not exclusively, employed the Arabic language.? He is 


the same as Joseph bar Malkin, bishop of Mardin, whose | 


metrical tract on the points, entitled Mésidhta-dhé-Nukzé, 
or “the Net of the Points,” is found in MSS., along with 
the grammatical writings of Elias bar Shinaya and John 
bar Zo‘bi This tract must therefore have been composed 
before 1190, 

Simeon Shanké@labhadhi or Shank¢lawi, of Shankélabhadh 
or Shankélawah,* near Irbil, must have been 


eed a contemporary of Bar Malkén, and perhaps 
lawi.’ somewhat senior to him. He was the teacher 


3 of John bar Zd‘bi, for whom he wrote a Chron- 
ikon or chronological treatise in the form of questions and 
answers, explanatory of the various eras, the calendar, ete. 
There is a MS, in the British Museum, Add. 25875,5 and 
several at Berlin.6 He was also the author of a moral 
poem in enigmatical language, of which ‘Abhd-ishd‘ thought 
it worth his while to write an explanation for his disciple 
Abraham.’ To him is likewise ascribed “the questions of 
Simon Képha concerning the Eucharist and Baptism,” 
which he appears to have introduced to the notice of his 
pupil John bar Zo‘bi8 

John bar Zo‘bi flourished about the end of the 12th and 
the beginning of the 13th century. He was a 
monk of Béth Kaka (or Kiaké) in Hédhaiyabh, 
and numbered among his pupils Jacob bar 
Shakkd, or Severus, bishop of Mar Matthew 
(see below). He wrote metrical homilies, partly in seven- 
syllable, partly in twelye-svllable verse, on the chief points 
of the Nestorian faith ‘One of these is mentioned by 
Assemani, B.0., iii, 1, 309, note 1; another, on the four 
problems of philosophy, is in Berlin, Sachau 72, 15. Bar 
Zo'bi is, however, better known as a grammarian.2 The 
larger of his two grammars is based on the works of pre- 
vious writers, such as Severus Sébodkht and Denha, com- 
mentators on Aristotle, and the grammarians Elias L., the 
catholicus, and Elias bar Shinfya, bishop of Nisibis.!3 The 
smaller grammar is an epitome in verse, accompanied by a 
metrical tract on the four chief marks of interpunction.l 
He seems also to have continued the treatise of Honain De 
Synonyms, so that he may perhaps be Hoffmann’s “ analecta 
anonymus.”’!6 

As the lamp flares up before it expires, so the 13th cen- 


John bar 
ZO'bi. 


tury witnessed a revival of Syriac literature before its ex- | 


tinction. 

David bar Paul is cited by Bar-Hebreus in the Ausar 
Razé," and may therefore be supposed to have 
lived early in the 13th century. He was eyvi- 
dently a man of considerable culture, and a 
versifier. We have from his pen a poem on 
the letters of the Syriac alphabet,!8 a note on the mutable 
letters,” and a brief enumeration of the categories of 
Aristotle, a moral poem in twelve-syllable verse,2! another 
on repentance in an Arabic translation,22 and specimens of 
a third in Cardahi’s Liber Thesauri, p.138. Theological are 
a dialogue between a Malkite and a Jacobite on the hymn 


1 B.0., iii. 1, 295, note 1. 

2 Thid., iii, 1, 295-306. 

§ £.g., Cod. Vat. exciy. (copied from a MS. written in 1246), and 
Brit. Mus. Add. 24876, f£.276b (note the colophon, f. 290b, Wright, 
Catal., p. 1178) ; see B.O., iii. 1, 308, col. 1, No. viii, and the Abbé 
Martin, Dela Métrique chez les Syriens, 1879, p. 70 (at p. 68, 1. 14, read 


9 , “ the bishop of Nisibis”). 


4 See Hoffmann, Ausziige, p. 231, and note 1847. 

5 be Catal., p. 1067. 

® Sacbau 108, 1, 121, and 153, 1, 8. 

7 Cod. Vat. clxxxvii. (Catal., iii. 404); MS. Ind. Off. No. 9, 
“Tracts in Syriac,” f. 204. It has been published b Cardahi, 
Tiber Thesauri, p. 89. Cardahi calls the author as- abari, 


David bar 
Paul. 


blindly copying Assemani’s Sancalabarensis, and places his death | 
‘ Oe 


in 780 (see 


, iii, 1, 225, note 5, p. 226, note 7; and Cutal. Vat, iii. 


1 Brit. Mus. Or. 2305; and a yg Berlin, Sachau 8. 

11 Tt has been translated by Nestorians, ii, 151-153. 

12 B.0., iii. 1, 307. 

18 Part of this work, namely, the portion that deals with the 
marks of interpunction, has been edited and translated by Martin, 
Traité sur U Accentuation chez les Syriens Orientaua, 1877. 

14 MSS. of these mars,—Cod. Vat. exciv., ececl. ; Brit. Mus. 
Add. ya Or, 2314; Berlin, Alt. Best. 36, 16, and Sachau 216, 2, 


n, Sachau 72, 14. 
oe, Nestor., piv. 
O., ii. 243, 


uv = 

18 Cod. Vat. cexvii, (Cutal,, iii. 505): Paris, Ane. fonds 118 (Zo- 
tenberg, Catal., p. 106), 4a (ibid., p. 147). : 
1 Paris, ae fonds Ee Botenberg, Catal., p. 213). 

“2 Cod. Vat. xevi. (Catal., ti. 522). 

2 Cod. Vat. lviii (Catal., ii. 351), 
ie Vou, XXIT.—1153 


eed, 


_— 
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Trisagion.#5 and a tract in Arabie on matters in dispute 
between the Jacobites and Malkites24 —__ 

Jacob bar Shakkd (Shakkik6?),™ or ‘Isi, bar Mark, of 
Bartellai or Bartulla, near Mosul, was a monk 
of the famous convent of Mar Matthew, of 
which he afterwards became bishop by the 
name of Severus.*® He was trained in gram- 
mar by John bar Zd‘bi (see above) in the convent of Béth 
Kaka (or Kiké) in H&dhaiyabh,2? and in dialectics and 
philosophy by Kam@l ad-Din Misa ibn Yanus at Mosul. 
He composed one of his works, the Book of Treasures, in 
1231 and died in 1241,” on his way to visit the aged patri- 
arch Ignatius IL. (maphrian 1215-22, patriarch 1222-53). He 
possessed a great many books, which were all conveyed to 
the démosion® of the ruler of Mosul. His works are as fol- 
lows. (1) The Book of Treasures, a theological treatise in 
four parts, viz., part i., of the three-one (od; part ii., of the 
incarnation of the Son of God; part iii., of the Divine Provi- 
dence; part iv., of the creation of the universe, the angels, 
the different kinds of life, the soul of man, the resurrection, 
and the last judgment.*! (2) The Dialogues, in two books. 
Book i., dial. 1, on grammar, followed by a discourse on the 
same in twelve-syllable metre; dial. 2, on rhetoric; dial. 3, 
on the art of poetry and metres; dial. 4, on the eloquence 
and copiousness of the Syriac language. Book ii., dial. 1, on 
logic and the syllogism; dial. 2, on philosophy, its kinds, 
divisions, and subdivisions, in five sections, viz., (a) on the 
definitions of philosophy, its divisions, ete.; (b) on the phi- 
losophie life and conduct; (¢) on physics or physiology ; 
(ad) on the four disciplines,—arithmetic, music, geometry, 
and mathematics ; (¢) on metaphysics and theology? Of 
his letters two are extant, in verse, addressed to Fakhr ad- 
Daulah Mark bar Thomas ahd his brother Taj ad-Daulah 
Abt Tahir Sa‘id.33 He also wrote a confession of faith re- 
garding the Trinity and the incarnation, which he himself 
cites in the Book of Treasures, part ii., chap. 14, and an ex- 
position of the services and prayers of the church, which 
is referred to in the same work, part ii., chap. 31 (on the 
addition of the words “ who was crucified for us” to the 
Trisagion).84 Under the name of Jacob of Maiperkat we 
have an admonition addressed to persons seeking ordination 
as priests, which is found in many service books.*® 

Aaron bar Ma‘dani ‘or Ma‘dani?) had been recently ap- 
pointed bishop of Mardin, under the name of 
John, when he was promoted by the patriarch Aaron bar 
Ignatius II. to the dignity of maphriin in Ma‘dani. 
1232.56 His bodily presence seems to have been 
somewhat insignificant, and he was no orator, for which 


Jacob or 
Severus bar 
Shakko, 


reasons he was unpopular.’? In 1237 he went to Baghdadh, 


where in the following year he composed his panegyric on 
the holy Mar Aaron, and ingratiated himself with the 
three brothers Shams ad-Daulah, Fakhr ad-Daulah, and Taj 
ad-Daulah, the sons of the archiater Thomas, who were in 


28 Cod. Vat. exlvi. (Catai., iii. 268), ceviii. (Catal., iii. 498) ; Paris, 
Ane. fonds 134A (Zotenberg, Catal., p. 154), with an Arabic trans- 


lation. 
*4 Bodl. Hunt. 199 (P. Smith, Catal., p. 449), Poe. 79 (ib., p. 459). 


% Written G22. and Gada. 
26 Bar-Hebreeus, Chron. Eccles., ii. 409 (a contemporary). In Cod. 


| Vat. cecexi. (Mai, Scriptt, Vett. Nova Coll., v.) he bears the name 


of Jacob bar Talia, a corruption of Bartellaya. In MS, Berlin, 
Alt. Best. 38, 1 (if the Catal. be correct), he is called “ metropolitan 
of the convent of St. Matthew near Arbela,” confusing Mar 
Matthew at Mosul with Béth Kiks, where he was trained. Asse- 
mani and others have identified him with Jacob, bishop of 
Maiperkat (Médhinath Sihdé). With Taghrith he never had 
anything to do. / 
Hoffmann, Ausztige, p. 215, note 1715. 

3 Born 1156, died 1224; Bar-Hebreeus, Chron, Eccles., ii, 411; 
Wistenfeld, Gesch. d. arab, Aerzte, No. 229; Ibn Khallikén, ed. - 
Wiistenfeld, No. 757; Ibn Abi Osaibi‘ah, ed. Miller, i. 306. 

29 Assemani (B.0., ii. 455) is mistaken ; see also pp. 287 and 477. 

39 According to Abbeloos Bar-Hebreeus, Chron. Eecles., ii. 412, “tin 
eerarium pubfleum principis Mossule assumpti fuerunt.” We 
suspect that the Christian bishop’s library went to light the 
fires of the publie bath. if 

3 Cod. Vat. clix. (Catal., iii, 307) ; Brit. Mus. Add. 7193 (Rosen, 
Catal., p. 84); andin the collection of the 8.P.C.K. An extract in 
Ay eeeexi. (Mai, Script. Vett. Nova Cull. v.); see B.O., ii. 
237-240 ‘ 

82 Brit. Mus. Add. 21454 (Wright, Catal., p. 1165); Géttingen, 
Cod. Orient. 18¢; Bodl. Marsh. 528 (apparently imperfect, P. 
Smith, Catal., p. 642). Excerpts in Berlin, Alt. Best. 38,1. Book 
i., dial. 8, has been edited by Martin. “ De la Métrique chez les 
age Abhandlungen fird. Kunde d. Morgeniandes, Ba, vii., © 

0. 2, 1 


33 Brit. Mus. Add. 7193 (Rosen, (atal., p. 84); see Bar-Hebreus, 
Chron, Eecles., ii. 407, where the third brother Shams ad-Daulah 
is also mentioned. 

34 B.0., ii, 240. 

% F.g., Cod, Vat. li 9 (Catal., i. 318); ececiv. (Mai, ekece Vett. 
Nova dit, v.) ; Paris, Pee 22, 23, 38,94 (the last in Arabic), see 
Zotenberg, Catal., pp. 68, 72,76; comp. B.O., ii, 241. 

% B.0., ii. 454. . 
% Bar-Hebreus, Chron, Eccles., ii. 407. 
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high favor at the court of al-Mustansir bi’llih. He learned 
to speak and write Arabic thoroughly.! In 1244 he was 
recalled to Mosul and received with every mark of respect.” 
On the death of Ignatius in 1252, Dionysius (Aaron ‘Angir) 
was created patriarch,® but a rival faction set up John bar 
Ma‘dani;# and so the two ruled in a divided church till 
Dionysius was murdered in the convent of Bar-sauma near 
Melitené in 1261,5 after which time his rival sat alone till 
1263.6 John bar Ma‘dani compiled an anaphora’ and 
wrote a great many poems, of which Bod]. Hunt. 1 contains 
no less than 60.8 Some of the more important of these are 
the poem on the soul, entitled “ the Bird” ( Parah?tha),® on 
the high origin of the soul and its degradation by sin,!° on 
the excellent path of the perfect,!! and on the capture of 
Edessa and other places by the Seljik sultan ‘Ala ’u ’d-din 
Kaikobadh in 1235. Of his homilies Cod. Vat. xevii. con- 
tains eighteen for various feasts in Arabic. 

These writers are, however, all cast into the shade by the 
imposing figure of Bar-Hebrzus, as we are ac- 
customed to call him, one of the most learned 
and versatile men that Syria ever produced. 
Abu ‘l-Faraj Gregory! was the child of a phy- 
sician at Meliténe (Malatiah’) named Aaron, a convert from 
Judaism or of Jewish descent, whence his son got the name 
of Bar ‘Ebhraya or Ibn al-‘Ibri, “the son of the Hebrew.” 

He was born in 1226,!6 and devoted himself from his boy- 
hood to the acquisition of Greek and Arabic. A little later 
he applied himself also to theology and philosophy, besides 
practicing medicine under his father and other distin- 
guished physicians. His lot was cast, however, in evil 
days. In 1243 many of the inhabitants of Malatiah fled to 
Aleppo before the advancing hordes of Huligi and his Ta- 
tars, and his father would have been among the fugitives, 
had it not been for a lucky accident.” In the following 
year his father had actually to attend as physician upon 
one of the Tatar generals, whom he accompanied to Khar- 
tabirt, and on his return retired almost immediately from 
Malatiah to the safer city of Antioch.!5 Here Bar-Hebreeus 
completed his studies and commenced his monastic life. 
Thence he went to Tripolis, where he and Salibha bar Jacob 
Wagih, of Edessa, were studying medicine and rhetoric 
with a Nestorian teacher named Jacob, when they were 
summoned before the patriarch Ignatius II., on 14th Sep- 
tember, 1246, and ordained bishops, the former of Gabds 
(Gubas) near Malatiah, the latter of ‘Akk6.2° Bar-Hebreeus 
was then just twenty years of age. In the following year 
he was transferred to Lakabhin, another diocese adjacent to 
Malatiah,”! by the patriarch Ignatius.” After the death of 
Ignatius, Bar-Hebreeus took the part of Dionysius (Aaron 
‘Angur) against John bar Ma‘dani, and was transferred by 
him in 1253 to Aleppo,® but quickly deposed by his old 
friend Salibha (who sided with John bar Ma‘dani) ;* nor 
did he recover this see till 1258. The next patriarch, Ig- 
natius III. (Yéshia), abbot of Gévikath near Mopsuestia,”® 
advanced him to the dignity of maphrian in 126427 Hence- 
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| forth his life was an active and busy one, and it seems 
almost marvellous that heshould have studied and written 
|so much, while in no way neglectful of the vast diocese 
committed to his charge. The story is told by himself in 
| simple language in his Ecclesiastical History,> with a contin- 
| uation by his surviving brother Bar-sauma Safi, giving a 
nearly complete list of his works. He died at Maraghah 
in Adhurbaigin on 30th July, 1286, and the greatest respect 
was shown to his memory by Greeks, Arminians, and Nes- 
torians alike, the shops being closed and no business trans- 
acted.2° His body was conveyed to the convent of Mir 
Matthew at Mosul,*! where his grave was seen by Badger 
in October, 1843.32. Bar-Hebreeus cultivated nearly every 
| branch of science that was in vogue in his time, his object 
being on the one hand to reinvigorate and keep alive the 
Syriac language and literature, and on the other to make 
available to his co-religionists the learning of the Muham- 
madans in a suitable form. Hence his treatment of the 
Aristotelian philosophy, following in the footsteps of Ibn 
Sina (Avicenna) and other Arabian writers. The Kéth- 
abha dhé-Bhabhatha, or “ Book of the Pupils of the Eyes,” 
is a compendium of the art of logic or dialeetics, compris- 
ing an introduction on the utility of logie and seven 
chapters in which the author deals successively with the 
Isagigé of Porphyry, the Categories, De Interpretatione, 
Analytica Priora, Topica, Analytica Posteriora, and De So- 
phisticis Elenchis®4 In connection with it we take the 
Kétthabha dha-Stéwadh Sophia or “ Book of the Speech of Wis- 
|dom,” a compendium of dialectics, physics, and meta- 
physics or theology. The large encyclopedia entitled 
Heéwath Hekhméiha, “Butyrum Sapientie,” or less cor- 
rectly Hekhmath Hekhmatha, “ Sapientia Sapientiarum,” 
comprises the whole Aristotelian discipline. The first 
volume contains the Logie, viz., the Isagogé@, Categories, De 
Interpret., Anal. Pri. and Poster., Dialectica, De Sophist. Elen- 
chis, Rhetoric, and Art of Poetry. The second comprises 
the Physics, viz., De Auscult. Physica, De Cxlo et Mundo, De 
Meteoris, De Generatione et Corruptione, De Fossilibus, De 
Plantis, De Animalibus, and De Anima. The third, in its 
first section, treats of the Metaphysics, viz., of the origin 
and writers of philosophy, and of theology ; in its second 
section, of ethics, economics, and politics.® An abridg- 
ment of this large work is the Tégérath Tégératha or “ Mer- 
catura Mercaturarum,” which goes over the same ground 
in briefer terms.57 To this class too belongs a poem “On 
the Soul, according to the views of the Peripatetics,” which 
is described as “mémra shinaya,” i.e., according to Asse- 
mani, riming in the letter sh.28 Bar-Hebreeus also translated 
into Syriac Ibn Sina’s Kitab al-ishavat wa~t-tan bihat,®® under 
the title of Ktthabha dht-Remzé wa Me tranwatha,” and 
another work of the same class, entitled Zubdat al-Asrar or 
“the Cream of Secrets,” by his elder contemporary, Athir 
ad-din Mufaddal ibn ‘Omar al-Abhari (died in 1262). Nor 
did he neglect the study of mathematics and astronomy. 
In 1268 we find him lecturing on Euclid in the new convent 
at Maraghah, and again in 1272, at the same place, on the 
Megisté (‘H_ peyddn cbvratis) of Ptolemy.4? He drew up a 2%), 
i.e., a set of astronomical tables or astronomical almanac, for 
the use of tiros ;# but his principal work in this branch of 
science is the Sullakaé Haundindya or “ Ascent of the Mind,” 
a complete treatise on astronomy and ecosmography, which 
he composed in 1279.44 His medical writings are more nu- 
merous, for Bar-Hebreeus was famous as a physician® and 
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had been in attendance as such on the Tatar “ king of kings” 
in 1263.1 He made, for example,a translation, and an 
abridgment of Dioscorides’s treatise Uspi tng arpexiis (De 
Medicamentis Simplicibus), under the title of Kéthabha 
dhé-Dhioskoridhis,? and wrote a commentary on the Apho- 
risms of Hippocrates in Arabic,’ and on the Quzstiones 
Medice of Honain ibn Ishak in Syriac.4 He also published 
the Questiones in an abridged Syriac translation. Further, 
he is said to have written commentaries in Arabic on Galen’s 
treatises De Elementis (Mepi rdv cad’ ‘Irroxparny crocysiwy) and 
De Temperamentis (Meri xpacéwv).6 He made an abridged 
version in Arabic of al-Ghafiki’s’ “ Book of Simples” (al- 
adwiyah al-mufradah),§ and left an unfinished Syriac trans- 
lation of the Canon (al-Kaniin fi ’t-Tibb) of Ibn Sind® A 
large medical treatise of his own composition in Syriac is 
mentioned, but no special title is given. As a grammarian 
Bar-Hebreus deserved well of his country, and his writings 
on this subject are now well known and appreciated by 
Orientalists. By making use of the work of previous gram- 
marians, especially Jacob of Edessa, he has succeeded in 
giving’a very full sketch of the language according to the 
Oriental system, with many valuable observations as to 
dialectic differences, etc. The larger grammar bears the 
title of K%thabha dht-Semhé, “the Book of Lights” or 
“Rays.”!! It hes been published, according to the Paris MS. 
Ancien fonds 166, by the Abbé Martin.!2 The smaller met- 
rical grammar, Kethabha dh?-Ghrammatiki,® was edited so 
long ago as 1843 by Professor Bertheau of Gottingen, accord- 
ing to the MS. Orient. 18 in the library of that university, 
but without the fifth section De Vocibus Aiquivocis. Martin 
has republished it in his G@uvres Grammaticales d@ Abow 71 
Faradj, vol. ii., including the fifth section, according to the 
Paris MS. Ancien fonds 167." A third, still smaller gram- 
mar, Ktthabha dha-Bhélésiisitha or ‘the Book of the Spark,” 
was left unfinished by the author. As a theologian, Bar- 
Hebreus’s most useful work undeniably is the Ausar Razé 
or “Storehouse of Secrets,’ the Horrewm Mysteriorum as 
it is commonly called.6 This is a critical and doctrinal 
commentary on the text of the Scriptures of the Old 
and New Testaments, based on the Péshitta, but taking 
note of the various readings of the Hebrew text, the 
LXX. and other Greek versions, the later Syriac transla- 
tions, and even the Armenian and Coptic, besides noting 
differences of reading between the Nesturians and Jacob- 
ites. The doctrinal portion is drawn from the Greek 
fathers and previous Syrian theologians, of course of the 
Monophysite school.” The Méndrath Kudhshé, or “ Lamp of 
the Sanctuary,” is a treatise on the “bases” or first princi- 
ples on which the church is established.8 It deals in 
twelve “bases” with the following subjects: (1) of knowl- 
edge in general, (2) of the nature of the universe, (3) of 
theology, (4) of the incarnation, (5) of the knowledge of 


Chron. Eccles., 1. 747. 
.O., ii. 268, in the note, col. 1, No. 13, and p. 270. 

bid., ii. 268, col. 1, No. 15, and p. 270. 

pparently unfinished, for Bar-sauma is careful to add ‘‘as 
gl B.O., ii. 272, No. 28; see also p. 268, in the note, 

0, 25, 

., 1i, 270, No. 16. 

nrich, De Auctorum Gree. Verss, et Commentt. Syriacis, ete., 

p. 242-243, 270; Wistenfeld, Gesch. d. arab. Aerzte, No. 240. 

ustenfeld, op. cit., No. 176; Ibn Abi Usaibi‘ah, ed. Miller, 


.O., ii. 270, No. 14; 268, note, col. 1, No. 14. 
bid., ii. 273, No. 24; 268, note, col. 2, No. 22. 

bid., ii. 272, No. 26. 

Nn Tbid., ii, 307. 

- 1 Q@uvres Grammaticales d’ Abou ’l Faradj, dit Bar Hebreus, vol. i., 
1872. The chapter on the signs of interpunction, etc., was edited 
by Dr. Phillips in 1869, in A Letter by Mar Jacob, Bishop of Edessa, 
on Syriac O01 = es MSS. of this work are—Cod. Vat. eccexvi., 

’ . Hunt. 1, Pocock 298; Paris, Anc. fonds 166; Brit. 
Mus. Add. 7201; Palat. Medic. exxii.; Gottingen, Or.18b; Berlin, 
Alt. ens me ep 307, 308; Cambridge, coll. of the S.P.C.K. 
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14 Of this work there are many MSS. in Europe. differing from 
one another in the * aaaared of the scholia and the retention or 
omission of section 5. 

 B.0., ii. 272, No. 27. 
16 Tbid., ii. 27. 

1 Portions of this work have been edited at various times, but 
a complete edition is still umachieved. Larsow made a very 
small in 1858. See the list in Nestle’s Brevis Linguex Syr. 
Gramm , pp. 31-82. MSS. of this work—Cod. Vat. clxx., 
eclxxxii.; Palat. Medic. xxvi.; Bodl. Hunt.1; Brit. Mus, Add. 
7186, 21580, 23596 ; Berlin, Alt. Best. 11, Sachau 134; Géttingen, 
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celestial substances, i.e., the angels, (6) of the earthly priest 
hood, (7) of the evil spirits, (8) of the rational soul, (9) of 
free will and liberty, fate and destiny, (10) of the resurrec- 
tion, (11) of the end of the world and the last judgment, 
(12) of paradise. The Kéthabha dhé-Zalgé, or “ Book of 
Rays,” is a compendium of theology, going over nearly the 
same ground as the previous work, in ten sections.!% The 
Kethabha dh’ Ithikdn, or Liber rav jOxadv, was composed at 
Maraghah in 1279. It has been fully analyzed by Assemani 
in the B.O., ii. 303 sq. Part i. treats of the exercises of the 
body and mind, such as prayer, manual work, study, vigils, 
fasting, etc.; part ii., of the regimen of the body; part iii., 
of the purifying of the soul from eyil passions; part iv., of 
the adorning of the soul with virtues..°. The K%thabha dhé- 
Yaund, or “ Book of the Dove,” is a similar work specially 
intended for the use of ascetics living in solitude as hermits. 
It is also divided into four parts, viz., (1) of the training 
of the body, e.g., in alienation from the world, repentance, 
poverty, humility, patience, fraternal love, etc.; (2) of the 
training of the soul, e.g., in quiet, religious exercises, prayer, 
watching, fasting, etc.; (3) of the spiritual rest of the per- 
fect ; and (4) an autobiographical sketch of his own spiritual 
life.*!_ Bar-Hebreeus also spent part of his time in excerpt- 
ing, arranging, and commenting upon the Book of Hiero- 
theus concerning the hidden Mysteries of the House of God,.* 
In the commentary he chiefly follows that of Theodosius, 
patriarch of Antioch (see above, p. 889).> He compiled an 
anaphora,” published a confession of faith or creed,® and 
approved the order of baptism of Severus, as translated by 
Jacob of Edessa.22 More valuable than these is his Kéth- 
dbha dhé-Hudddyé, “the Book of Directions” or “ Nomo- 
canon,” which is for the Jacobite Church what the Kun- 
nash& dh?-Kandné of ‘Abdh-isho‘ is for the Nestorian, both 
in ecclesiastical and secular matters.27 To us Europeans 
the historical writings of Bar-Hebrzeus surpass in interest 
and value everything else that he has written. He planned 
and executed a Universal History in three parts.?® Part i. 
contains the political History of the World from the creation 
down to his own times.” Part ii. is the history of the 
church from Aaron downwards, the treatment being ex- 
ceedingly brief till we reach the post-apostolic period, when 
it becomes a history of the patriarchs of the church of An- 
tioch, and finally, after the age of Severus, of the patri- 
archs of the Monophysite branch of that church down to the 
year 1285..The meagre continuation by a later hand reaches 
to 1495. Part iii. offers us the history of the Eastern 
division of the Syrian Church from St. Thomas the apostle 
onwards. From the time of Marttha (629) it becomes the 
history of the Monophysite maphrians of Taghrith, though 
a record is always carefully kept of the catholic patriarchs 
of the Nestorians. It closes with the year 1286, but there 
is a continuation by Bar-Hebreeus’s brother Bar-sauma to 
1288, and thence by another writer to 1496." In the last years 
of his life, at the request of some Muslim friends in Mara. 


19 B.0., ii. 297. MSS.—Cod. Vat. elxix.; Bodl. Or. 467, Hunt. 
521; Paris, Ane. fonds 129, Swi 59; Brit. Mus. Or. 1017; Berlin, 
Sachau 85; Cambridge, coll. of the S.P.C.K. 

20 MSS.—Cod. Vat. clxxi.; Bodl. Marsh. 681, Hunt. 490; Brit, 
Mus. Add. 7194, 7195; Paris, Anc. fonds 122, Suppl. 75. There are 
ime > ape translations of this work ; see Zotenberg, Catal., p. 201, 

0, 247. 

21 Bodl. Hunt. 1; Cambridge, coll. of the S.P.C.K. There is an 
Arabic translation, Paris, Anc. fonds 126, 145 (ff. 292-299), 

2 Probably a production of Stephen bar Stidh-ailé; see Brit. 
Mus. Add. 7189, where we have the commentary of Theodosius, 
patriarch of Antioch, and compare Frothingham, Slephen bar 
Sudaili. p. 87 sq. See also above, - 432. — 

23 Brit. Mus. Or.1017. Other MSS.—Paris, Anc. fonds 138 ; Berlin, 
Sachau 206, The workseems to have been translated into Arabie 
(see rage Catal., p.176). 

24 B.O., ii. 275. 


2% Thid., ii. 276; Cod, Vat. elxxiii. 

26 See Cod. Vat. lii.; Paris, Anc. fonds 97; Medic. Palat. xliv. 

2 B.O., ii. 299. Rendered into Latin by J.A. Assemani in Mai, 
Seriptt. Vett. Nova Coll.,x. MSS.—Cod. Vat. exxxii., ecelvi.-vii., 
eeclviii-ix.; Bodl. Hunt.1; Paris, Anc. fonds 140; Berlin, Alt. 
Best. by ; lat Medic. lxi, It has been translated into Arabic. 

2 B.0., ii. 311. . 

29 This has been edited under the title of Bar-Hebrai Chronicon 
Syriacum by Bruns and Kirsch, with a Latin translation, in two 
volumes, 1789. Both text and translation are equally bad, and 
the work deserves a new edition. 

30 Parts ii. and iii., which supplied Assemani with the greatest 
art of the materials for the second volume of his Bibi. Orientalis, 
ave been edited by Abbeloos and Lamy in three volumes, viz., 

part ii. in two volumes, 1872-74, and part iii. in one volume, 1877, 
accompanied by a Latin translation and notes. It might be ad- 
vantageously reprinted, if revised by acompetent hand. MSs. 
of the entire history are: Cod. Vat. elxvi., ecelxxxiii-viii.; Bodl. 
Hunt. 1; Palat. Medic. exviii. Parti. is contained in Cod, Vat., 
elxvii. and Bodl. Hunt. 52; parts ii. and iii. in Brit. Mus, Add. 
7198 and Cambridge Dd. 3,8, 1, as also in the coll. of the 8.P.C.K. 
Whether the Berlin MSS., Sachau 210, contains the entire work or 
only a part of it we do not know; it is simply described as “ Chro- 
nik des Bar-Hebreus"” There are excerpts in Cod. Vat. clxxiii. 
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ghah, he undertook to make a recension in Arabic of the 
political history, which he all but finished within the space 
of one month before his last illness came on.! This edition 
is enriched with many references to Muhammadan writers 
and literature which are wanting in the Syriac. It is en- 
titled al-Mukhtasar fi’d-Duwal, or “ Compendious History 
.of the Dynasties.”? As a poet Bar-Hebreeus is admired by 
his countrymen, and even Renan has thought the poem on 
the theme Bona Lex sed Melior Philosophia to be worthy of 
publication.? Some of the poems were badly edited and 
translated by Von Lengerke in 1836-38 according to the 
Paris MS. Ancient fonds 130; others have been published 


. . -3 
by the Maronite priest Augustinus Scebabi (gh}) at 


Rome, 1877. The Carmen de Divina Sapientia was brought 
out so long ago as 1638 by Gabriel Sionita, and has been re- 
published at Rome in 1880 by Yohanna Notayn Darauni 


. 20% ors 
a book on the interpretation of dreams, pushshaik helmé 35 
and in his later years he made a collection of entertaining 


and humorous stories in Syriac, entitled Kéthabha dhé-Thun- 
nayée M eghakkékhane, with an Arabic counterpart under the 


we or 
title of Daf‘ al-Hamm (e@!! @5>); “the Driving away of 


Care.”6 The contents of the Tunndyé are, however, more 
varied than the title seems to promise, as may be seen from 
Assemani’s enumeration of the chapter, B.0., ii. 306.7 

Contemporary with Bar-Hebreus, though somewhat 

younger, we may place Daniel bar Khattaib 
ee to whom Assemani has devoted two articles in 
ae the B.O., ii., at pp. 244 and 463. Among the 
poems of Bar-Hebreeus we find verses addressed to this 
Daniel by the Nestorian Khamis bar Kardahé with his re- 
ply and another by Bar-Hebreeus.? He composed abridg- 
ments in Arabie of several of Bar-Hebrawus’s works, e.9., 
the Nomocanon,® Ethics, Ausar Raz? Méndrath Kudhshé, 
Kéthabha dht-Bhabhatha, and the larger grammar.® An in- 
dependent work of his, also in Arabic, treats of The Bases, 
or First Principles, of the Faith and Consolation of the Hearts 
of Believers} 

With Daniel bar Khattaéb we may close our list of Jacob- 
ite writers in the literature of Syria. The Nestorians 
kept the lamp burning for a little, though not much longer, 
as we shall presently see. 

Shélémon, or Solomon, of Khilat or Akhlat, on the shores 
of Lake Van, was present as metropolitan of 
Pérath dé-Maishan or al-Basrah at the conse- 
cration of the catholicus Sabhr-ishd‘ in 1222.12 
Besides some prayers and short discourses (mémroéné), he 
wrote a treatise on the figure of the heavens and the 
earth,! and compiled a volume of analecta, partly theolo- 
gical, partly historical, which he entitled Kethabha dhd- 
Dhebborithta or “the Bee,” It is dedicated to his friend 
Narsai, bishop of Khéni-Shabhor or Béth Wazik, called by 
the Arabs al-Bawazig, or al-Bawazij,!‘ on the lesser Zab: Of 
this work an analysis has been given by Assemani in the 
B.O., iii, 1, 309-324, and there is a German translation of it 
by Schénfelder, 1866. It has been recently edited by Mr. 
E. A. W. Budge, of the British Museum, with an English 
translation, Oxford, 1886.15 


) a Inhis youth Bar-Hebreus wrote 


Solomon of 
al-Basrah. 


1 B.0., ii. 264. 

2 Edited by Pocock, with a Latin translation, in 1663 MSS.— 
Cod, Vat. elxvii.; Brit. Mus. Add. 6944, 6952, 1, 28304-5: Bodl. Po- 
cock 54, 162; Palat. Medic. exvii, rite 

: Ae aera : ts ap Syros, Pp. 67. 

-O., 11. 398. MSS.—Cod. Vat. clxxiv.; Bodl. Hunt. 

201 Paris, Ane, fonds 116, 180, 157; Palat.’ Medic, sit (outa p. 
}; see also Cod. Vat. eecexxii.; Bodl. Poe, 2 A 
Best, 41, 2, 3, and Sachau 61, 4-6. So ee 

5 B.0., ii, 271, No. 20 

6 Tbid., ii, 268, note, col. 2, No. 81: Pp, 272, note 1, . 

7 See a few short specimens in Kirsch and Bernstein’s Chrest. 
Syr., pp. 1-4, and in an article by L. Morales in the Z.D.M.G. xl. 
B 410 8.q. MSS.—Cod. Vat. clxxili.; Ind. Off. No. 9, “Tracts in 

yriac,” ff. 351-413. The Daf‘ al-Hamm is contained in Paris, Ane. 
fonds 160. The catalogue of Bar-Hebreeus’s works in B.O., ti, 268 
note, adds one Arabie book to this long list (col. 1, No. 19, at the 
foot) of which we know nothing but the title there given in 
ran Kethabha dhé-Henyain Yuthrané, On, the Pleasure of 


8 Payne Smith, Catal., p. 377; Catal. Vat., iit, 358 
» BO. li, 463; Cod. Vat. Arab. dexxxvi. (Mai, Scrip 
Omi ar xvi. (Mai, tt. Vett. Nova 
1 Tha. i osd Cod. V 
ny Ad : . Vat. Arab. Ixxiv. (Mai. on. 
2 B.O., ii, 453, No. 75; Bar-Hebreeus, he Eccles., ii. 371 
18 B.0., iii, 1,319. 14 See Hoffmann, Ausziige, pp 189 and 296. 
16 MSS, . Vat. clxxvi., clxxvi.; Brit. Mus, Add. 25875 ; 
RAS. Add. 76 ; Munich, Cod. Syr. 7 (with an Arabie translation). 
Bodl. Pocock 79 and Paris, Anc. fonds 113, contain only an Ara- 
bic translation, different from that in the Munich MS, 


.. Iv. 158). 
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SYRIAC LITERATURE. 


This was an age of song with the Nestorians, in which 
lived some of their favorite writers of hymns, 
(1) One of the most conspicuous of these is een x 
George Warda (the Rose) of Arbél or Irbil, ba 
whose poems have entered so largely into the use of the 
Nestorian Church that one of their service books is to this 
day called the Wardad,® His date may be gathered from - 
certain of his hymns, which speak of the calamities of the 
years 1535-38 = 1224-27 a.p.!7_ (2) About the 
same time flourished Mas’id of the family 
Béth Kashsha (in Arabic Ibn al-Kass), who 
was physician (hakim) to the caliph al-Musta‘sim (1242- 
58), and outlived his patron.4® One of his poems 
for the feast of the Epiphany occurs in Cod. Vat. elxxxiv. 
(Catal., iii. p. 389). (3) Khamis bar Kardahé of Arbél, 
was a younger contemporary of Bar-Hebreeus, as 
appears from his correspondence with Daniel bar 
Khattab (see above). He too has bequeathed his 
name to one of the Nestorian service books, which is still 
called the Khamis.” (4) Gabriel Kamsa (the 
Locust) was a monk of Béth-Kika. He became 
metropolitan of Mosul, and was present at the 
consecration of Yabh-alaha III. in 1281.22 
There is a long poem of his in Cod. Vat. elxxx. (Catal., iii. 
376), treating of the creation, the incarnation, the life of our 
Saviour, the preaching of the apostles, and the praises of the 
fathers of the church, and concluding with an encomium on 
Sabhr-isho‘, the founder of Béth-Kaka. (5) 
John of Mosul was a monk of the convent of 
St. Michael near that city.22 His work entitled 
Kethabha dhé-Shappir Dubbairé was published at 
Rome in 1868 by E. J. Millos, archbishop of ‘Akra, as a 
school-book, under the title of Directorium Spirituale. It is, 
of course, impossible to say to what extent the original has 
been tampered with in such an edition, but there is a MS. 
in the Brit. Mus. Or. 2450.24 The composition of this work 
is placed by Millos in 1245, and the death of the author by 
Cardahi (Lib. Thes., p. 120) in 1270, 

‘Abhd-isho‘ bar Btrikha holds nearly the same position in 
regard to the Nestorian Church that Bar- 


Mas‘iid. 


Khamis. 
Gabriel 


Kamsa. 


John of 
Mosul, 


Hebreeus does in relation to the Jacobite, ae os 
though far inferior in talent and learning to Berikha, 


“the son of the Hebrew.” He flourished under 

Yabh-alaha III., being firstly bishop of Shiggar (Sinjar) and 
Béth-‘Arbayé about 1285,4 and afterwards, before 1291,75 
metropolitan of Nisibis and Armenia. He died in 1318.26 
He has left us a list of hisown publications at the end of 

the Catalogus Librorum, in the B.O., iii. 1, 325 sq. Several 
of these seem to be lost,—at least they do not appear in the 
catalogues of our collections,—such as the commentary on 
the Old and New Testaments,” the Kéthabha Katholikos on 

the marvellous dispensation or life of our Lord on earth,?3 
the Kéthabha@ Skolastikos against all the heresies,” the book 
of the mysteries of the Greek philosophers,®® the twelve 
discourses comprising all the sciences,*! and the ecelesiasti- 
cal decisions and canons,*” as also an Arabie work with the 
title Shah-marwarid or “ The King-pearl.”3 The Marganitha 
or “ Pearl” is a theological work in five sections, treating 
of God, the creation, the Christian dispensation, the sacra- 
ments of the church, and the things that prefigure the 
world to come. There is a careful analysis of its contents 
in B.O., iii, 1, 352-360. It has been edited, with a Latin 


16 Badger, The Nestorians, ii, 25. A few specimens are given by 
Cardahi sre — Thesauri, p. 51. Badger has translated one, 
Fi Cala, Vat.. iii, 881, at the top. impose MSS, of Warda’s. 
hymns are Cod. Vat. clxxxiy.; Berlin, Alt. Best. 24, Sachau 188; — 
Cambridge, coll. of the S.P.C.K. ae Soh 

18 B.O., iii. 1, 561; Bar-Hebreus, Hist. Dynast., pp. 522-523 
(transl., pp. 341-342). Bry 

19 See Cardahi, Liber Thesauri, pp. 125-128, 

20 Badger, The Nestorians, ii, 24; see one of his | 
lated, pp. 88-49. Cardahi gives some specimens in 
PP. 59-62. Important MSS. of his poems are—Cod. Vat. clx ~ 
vili.; Brit. Mus. Add. 18716, f. 44a, and rey Ke in, 
Sachan 178 ; see also Cod. Vat. 1xxxix.and Brit. Or. 1300 at 
theend. Berlin, Sachau 229, contains a poem of Bar- 
amipliseg by Khamis and later poets ; compare B.0., ii, 308, 


*1 B.0., ii, 456, Cardaéhi has published a specimen, Lib 
mS. 107-113. al. 3 

22 Cardahi (Liber Thesauri, p. 118) biden says “at 

*3 The most reverend editor inveighs in his prefi 
teas Protayé (Protestants), who believe in nothing at 
Pp ars 


yay de, nl 


B.O., 1. 539. * 
% Thi, i, 588 ; ili. 1, 327, col. 2. 
°6 Thid., i. 539; iii. 1,3 notes, 2, 8, 325 note 1. 
- og . iii. 1, 325. 


% Td., ibid. 
% Perhaps only an Arabic recension or ¢ 
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translation, in Mai, Scriptt. Vett. Nova Coll., x., and done into 
English by Badger, The Nestorians, ii. 380 sq. The date of 
composition is 1298.1 ‘Abhd-ishd' himself translated this 
work into Arabic in 1312, as we learn from ‘Amr ibn Matta 
in the Majdal, where large portions of it are quoted. The 
Collection of Synodical Canons or Nomocanon is also fully 
analyzed by Assemani, B.O., iii. 1, 332-351. It has been edited 
with a Latin translation, in Mai, Scriptt. Vett. Nova Coll., x3 
As a poet ‘Abhd-ishd‘ does not shine according to our ideas, 
although his countrymen admire his verses greatly. Not 
only is he obscure in vocabulary and style, but he has 
adopted and even exaggerated all the worst faults of 
Arabic writers of rimed prose and scribblers of verse.4 
His principal effort in poetry is the Paradise of Eden, a 
collection of fifty poems on theological subjects, which 
has been analyzed by Assemani, B.O., iii. 1, 325-332. This 
volume was published by the author in 1291, and in 1316 
he found that it was necessary to add an explanatory com- 
mentary. Another collection of twenty-two poems, which 
may be regarded as part of one composition, treating of the 
love of wisdom and knowledge, is found in Cod. Vat. elxxiv. 
(Catal., iii. 359) and Bodl. Marsh. 201 (P. Smith, Catal., 
p. 510); and a third, including the above and aselection from 
the Paradise, is contained in Bodl. Marsh. 361.7 Of his minor 
works, enumerated in the B.0., iii. 1, 361, the consolatory 
discourses, the letters, and the commentary on the epistle of 
Aristotle to Alexander concerning the great art (alchemy) 


SYZRAN, a district town of Russia, in the govern- 
ment of Simbirsk, lies 90 miles to the south of Sim- 
birsk, a few miles from the Volga. It originated in a 
fort, erected in 1683, to protect the district from 
Tatars and Circassians. Most of its inhabitants (24,- 
500 in 1882) are engaged in gardening and tillage. In 
the large villages of the surrounding district, one of the 
richest in Simbirsk, various petty trades are carried on. 
Syzraii has long been in repute for its tanneries and 
manufactures of leather (£20,000 [$97,200] annually). 
Several flour-mills and other manufactures have re- 
cently sprung up. The town is connected by rail with 
Penza and Mele vsack in the west, and with Orenburg in 
the east, and much grain is exported ; timber is brought 
from the upper Volga, and manufactured wares from 
Nijni-Novgorod. In 1882 the goods shipped from 
Syzraii and Batraki (a port on the Volga) were valued 
at £153,540 [$746,204.40]. In the same year the grain 
and other wares sent by rail exceeded one million ewts. 
pt te is a badly built town, most of the houses being 
of wood. 

SZABADKA (German, Maria-Theresiopel), a royal 
free town of Hungary, in the county of Bacs, on Lake 
Palics, in 46° 8’ N. lat. and 19° 42’ E. long. It isthe 
centre of an immense agricultural district and has 
* little claim to special distinction. There are a chamber 
of advocates, an upper gymnasium, a state training 
institute for governesses, and an industrial and com- 
mercial school. The population (61,367 in 1880) was 
about 63,500 in 1885, mostly Hungarians, but partly 
Bunyevéezs (a branch of Servians). 

SZARVAS, a town of Hungary, on the Korés, in 
the county of Békés, is a place noted for the wealth 
of its peasantry and the excellence of its breed of 
horses. The population was 22,504 in 1880, and about 
24,000 in 1885, chiefly Slovaks, but all speaking Hun- 


rian. ; 
eSZATMAR-NEMETT, a royal free town of Hun- 
gary, in the county of Szatmar, is situated on the 


1 MSS.—Cod. Vat. clxxv.-vi., eecclvi.; RAS. Add. 76; Berlin, 
Sachau 4,312 ; Cambridge, coll. of the S.P.C.K. 


2 B.0.,iii.1, 360, note 4; see Cod. Vat. Ixv., cccvil., and Cod. Vat. 
Arab. ox, ( Ve 


Mai, Seriptt. Velt. Nova Coll., iv.); compare B.O., iii.1, 


the S.P.C.K. 
L. 2s 


p. 523; see also p. 531, Nos. 80,81. In 
Paris, Anc. fonds 104, there is a poem explanatory of the ecclesi- 
nberg, Catal., p. 128). 
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seem to be lost. The turgdmé are collected ina MS. at Berlin, 
Alter Bestand 41, 4. His commentary on an enigmatical 
poem of Simeon Shankélawi we have already mentioned 
(see above, p. 897). To us his most useful work decidedly 
is the Catalogue of Books, which forms the basis of vol. iii. 
part lof Assemani’s Bibl. Orient. There is an older edition 
of it by Abraham Ecchellensis, Rome, 1653. It has been 
translated into English by Badger.8 The Catalogue consists 
of four parts, viz., (1) the Scriptures of the Old Testament, 
with sundry apocrypha, B.O., iii. 1,5; (2) the Scriptures of 
the New Testament, p. 8; (3) the Greek fathers who were 
translated into Syriac, p. 13; (4) the Syriac fathers, chiefly, 
of course, of the Nestorian church, pp. 65-362. It is to be 
regretted that ‘Abhd-ishd‘ contented himself merely with 
enumerating the titles of books, and never thought it worth 
his while to give the date of the writers, nor even to arrange 
his notices in any kind of chronological order? 

After ‘Abhd-ish6' there are hardly any names among the 
Nestorians worthy of a place in the literary history of the 
Syrian nation. We may make an exception in favor of the. 
catholicus Timothy IT., who was elected in suc- Timothy II 
cession to Yabh-alaha IIT. in 1318, having pre- bdo 
viously been metropolitan of Mosul and Irbil under the 
name of Joseph. He wrote a work on the sacraments of 
the church, of which Assemani has given an analysis in 
B.O., iii. 1, 572-580." His death took place in 1328, 

(Ww. w*.) 


river Szamos and the Hungarian North-Eastern Rail- 
way, in 47° 49’ N. lat. and 22° 517 E. long. It is the 
seat of a Roman Catholic bishop and has a seminary, 
a male and female normal Sion and several Govern- 
ment offices. The town has a considerable trade in 
wine and wood. The population numbered 19,708 in 
1880, and about 22,000 in 1885. They are mostly 
Magyars, and by religion Romanists, Protestants, and 
Greeks in almost equal proportions. 

SZEGEDIN, a royal free city of Hungary, second 
only to Budapest, is situated on both banks of the 
Theiss at the influx of the Maros, in 46° 16’ N. lat. 
and 20° 10’ EH. long., in the county of Csongrad. It 
is a great centre of the commerce and agriculture of the 
Alféld, has a Roman Catholic gymnasium, a state real 
school, and a library with about 80,000 volumes. There 
are a Franciscan, a Piarist, and a Minorite convent, 
and a large hospital, as well as various Government 
offices, a superior law court, and a chamber of advyo- 
cates. The inner town consists of fine broad streets 
and large squares adorned with many palatial edifices, 
but the suburbs, inhabited by the peasantry, are little 
superior to ordinary Hungarian villages. The river is 
spanned bya railway bridge of stone and a fine suspen- 
sion bridge. Szegedin possesses factories of soap, soda, 
matches, candles, leather, and spirits, steam and saw 
mills, and salt and tobacco magazines. It is the chief 
seat of the manufacture of paprika (a kind of pep- 
sicum) and of a pastry tarhonya, both largely exported 
to all parts of the world. During the sunimer the 
shipping trade is very brisk, especially in corn and 
timber. Szegedin is an important station on the 
Alféld-Fiume and the Austrian-Hungarian State Rail- 
ways, and is a terminus of the Arad-Csanéd Railway. 
The inhabitants in 1880 numbered 73,675, and in 1885 
76,600 (estimated), entirely Magyars. 

Since the 15th century Szegeden has been one of the most 
prominent cities in Hungary. From 1526 till 1686 it was 
in possession of the Turks, who fortified it. It is also no- 
torious for its many witchcraft trials. In 1848 it sent 
strong detachments to the national Hungarian army. In 
July, 1849, the seat of the Government was transferred 
In March, 1879, the town was 
almost completely destroyed by an inundation. In the re- 
construction the site of the old fortress was laid out as a 
public garden. ; 


8 The Nestorians, ii. 361. Badger ascribes thé work to the year 
1298, probably on the authority of his MS. 

9 MSS.—Co'l. Vat. elxxvi.; RAS. Add. 76 (imperfect); Rome 
Bibl. Vitt. Eman. A. 1194, MSS, Sessor. 162; Cambridge, coll o 
the S.P.C.K. : : 

10 B.O., iii. 1, 567. 1 Vat. cii. 
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SZENTES, a market town of Benue in the 
county of ear on the left bank of the Theiss, 30 
miles north of Szegedin. It has a county hall (1885) 
and a promenade, The inhabitants are chiefly em- 
ployed in agriculture, in breeding geese, and in fishing. 
The population (28,712 in 1880) numbered about 
30,000 in 1885, all Magyars. 

SZIGHT ( Mérmaros- Sziget), chief town of the coun- 
ty of Marmaros in the northeast of Hungary, is the 
centre of a salt-mining district, with mining an 
forestry head departments. The town lies in a valley 
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SZENTES—SZOLNOK. 


which abounds in picturesque scenery and is rich in 
mineral springs. It has a county-hall, Protestant and 
Catholic gymnasia, a convent, a nunnery, and a train- 
ing-school for teachers. The population (10,852 in 
1880) was about 11,200 in 1885. ; 
SZOLNOK, the capital of the county of J&sz-Nagy- 
Kiin-Szolnok, Hungary, is situated on the Theiss and 
the Zagyva, and is the junction of four railways. It car- 


. 


ries on a brisk trade in tobacco, salt, and especially in 


d| wood. In1880 the population (Magyars), chiefly Roman 


Catholics, numbered 18,247, and in 1885 about 19,000. 
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SHEPARD, CHartes UpHam (1804-1886), an 
American elena born at Little Compton, Rhode 
Island, 29th June, was graduated at Amherst in 1824. 
He then studied botany with the distinguished Dr. 
Thomas Nuttall (1786-1859), who was then professor 
in Harvard College, going thence to the laboratory of 
Prof. B. Silliman at Yale, where in 1830 he began to 
lecture on natural history. He was also for some years 
the associate of Dr. James G. Percival (1795-1856) in 
the State Geological Survey of Connecticut. From 
1845 to 1852 he was professor of chemistry and. nat- 
ural history at Amherst; from 1854 to 1861 professor 
of chemistry in Charleston Medical College; then he 
returned to his former post, Amherst. In the latter 
college he deposited his mineralogical collection, the 
finest in the United States, which was destroyed by 
fire in 1882, but which he renewed as far as his power 
would permit. He died at the residence of a son who 
bore his name (b. 1842) in Charleston, S. C., and who 
is a distinguished physician and chemist of that city. 

esides a large number of scientific papers and ad- 
dresses Prof. Shepard published a 7'reatise on Min- 
eralogy (1832 ; 3d ed. 1855), and a Report of the Geo- 
logy of Connecticut (1837). 

‘SIGNAL SERVICE, Unrrep Srares. Upon the 
Signal Service of the Army of the United States are 
devolved the duties, first, of providing for the army a 
corps charged with the work of opening and maintain- 
ing communication at the front in time of war; and, 
secondly, of noting the development and progress of 
storms and other meteorological phenomena, reporting 
the same to the public with predictions of probable 
future atmospheric conditions. 

By Act of Congress, approved 21st June, 1860, an 
appropriation was made for the purchase of 
ge and canipmants for field signals, 
and an officer in charge with the rank of 
major was added to staff of the army. To this posi- 
tion was assigned Assistant Surgeon Albert J. Myer 
(1828-1880), who had elaborated a system of day and 
night signalling for war purposes, the utility of which 
was universally recognized. When Congress fixed the 
military peace establishment (1866) it provided for an 
independent signal corps, the chief of which should 
be a colonel. By subsequent enactments the promo- 
tion each year of two sergeants to be second lieutenants 
was ordered, and the organization improved, until its 
pecans is (1887) one brigadier-general, fifteen second 

ieutenants, and four hundred and seventy enlisted 
men. General Myer died 24th August, 1880, and was 
eceeded by General William B. 


Military 
Branch. 


su azen, who died on 
the 18th January, 1887. Captain A. W. Greely, the 
commander of the Lady Franklin Bay International 
Polar Expedition (1881-1884), who had served over 
eighteen years in the corps, was a pointed to succee 
him. The corps is provided with all modern appliances 
for military signalling, and its men are drilled in the 
organization, manoeuvring, working, and protection of 
field telegraph trains, and are taught telegraphy, and 
signalling in codes and ciphers by means of 
torches, heliostats, etc. 


8, | map, and 


. 


At six places in the United States have regular 
meteorological observations been taken 
since 1790. Lt was not until 1819 how- 
ever that a uniform system was attempted, when 
Surgeon-General Joseph Lovell directed the medical 
officers at army posts to take daily observations at 
stated hours, and to report the data thus obtained to 
headquarters at Washington. Since 1874 these reports 
hae ieee made to the chief signal officer ; otherwise 
this system has been practically continuous. In 1825 
the legislature of New York provided for meteorolog- 
ical stations at the academies and colleges receiving 
state aid, where observations were continued under 
state supervision until 1850, when this establishment 
was merged into that of the Smithsonian Institution. 
Nine years later the American Philosophical Society 
and the Franklin Institute jointly arranged for a series 
of stations and reports with especial reference to the 
studies of Professor Espy. The meteorological system 
of the Smithsonian Institution was commenced in 1849, 
and continued in independent operation until 1874, 
when its corps was transferred to the signal service. 
It embraced about five hundred observers, stationed in 
every accessible part of North America, and in the 
West Indies, He it rendered valuable service by the 
introduction of improved instruments, by the publica- 
tion of an extensive series of meteorological tables, by 
encouraging the preparation and publication of memoirs 
on atmospheric phenomena, and by showing the prac- 
ticability of telegraphic weather signals, thus accumu- 
lating the data for many formulas now accepted, and 
laying the foundations for the present advanced state 
of this science in America. 

Franklin’s observation of the tendency of storms in 
North America to travel in a northeasterly 
direction, and Robert Hare’s (1781-1858) 
investigations of electrical phenomena in 
their bane to thunderstorms and tornadoes were the 
beginnings of meteorological research in this country. 
To James P. Espy (1785-1860) is due the knowledge 
that every great atmospheric commotion originates in 
the uprising of a body of air which has become rarefied 
by heat, and which expands as the diminution of pres- 
sure goes on, cooling as it dilates, until the dew-point 
is passed when a precipitation of vapor ensues. spy, 
also, as meteorologist for the Government, made four 
reports containing a large number of daily maps of 
the weather over the United States, and many valu- 
able discoveries concerning the part taken by moisture 
in atmospheric changes. William ©. Redfield (1789- 
1857) supplemented Espy’s theory of the origin of 
storms by demonstrating their progressive spiral rota- 
tion. Joseph Henry (1797-1878) organized the Smith- 
sonian weather system, and in 1847 suggested the use 
of the telegraph ‘‘as a means of warning northern 
and eastern observers to be on the look-out for the first 
appearances of an advancing storm.’’ In the years 
immediately preceding the civil war, he carried his | 
suggestion into practice by exhibiting a daily weather 
by making weather predictions for Wash- 
ington and vicinity based upon aad ae 
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memoir on the Winds of the Northern Hemisphere, 
which first demonstrated the existence and limits of 
belts of prevailing winds and calms, and discussed the 


diurnal and annual variations of winds and their rela- | 


tions to pressure. This work was followed by a more 
extensive investigation completed by his son, entitled 
The Winds of the Globe. To Commander Matthew F. 


Maury (1806-1873) are due valuable researches into | 


the meteorology of the sea. The list of living Ameri- 
can original investigators may be extended with the 
names of Elias Loomis, author of the standard ele- 
mentary treatise, and numerous memoirs on related 
topics, Professors William Ferrel and Cleveland Abbe, 
of the Signal service, 8. P. Langley, of Allegheny 


Observatory, and of others whose labors cannot be | 


discussed within the limits of this paper. 

The immediate cause for the establishment of the 
meteorological branch of the signal service 
was the necessity of guarding against the 
enormous annual loss of life an property 
. upon the great lakes. Professor L A. 
Lapham (1811-1875), of Milwaukee, a student of 
practical meteorology in connection with lake naviga- 
tion, induced the National Board of Trade, at its 
annual meeting in December, 1869, to resolve ‘‘ That 
it is expedient to initiate in the United States a system 
of meteorological observations, to be communicated by 
telegraph, with a view to predicting the occurrence of 
destructive storm winds, and thus preventing much of 
the loss of life and property upon the ocean and the 
lakes.”’ The practicability of this suggestion was 
shown by the experiments of Professor Abbe at the 


Weather 
Signal 
Service, 


Cincinnati Observatory, in announcing weather 
changes during 1868 and 1869, and its adoption was 
urged upon Congress, which, in a joint resolution 


approved 9th February, 1870, directed the Secretary of 
War ‘‘to provide for taking meteorological observa- 
tions at the military stations in the interior of the 
continent, and at other points in the states and terri- 
tories of the United States, and for giving notice on 
the northern lakes and on the sea-coast, by magnetic 
telegraph and marine signals of the approach and force 
of storms,’’ and he devolved the new service upon 
General Myer as its chief. The summer of 1870 was 
spent in organization and on the Ist of November 
the first of a series of observations, which have been 
absolutely continuous and simultaneous, was taken 
over the country. On November 4th the first predie- 
tions were made public. In 1872 the scope of the 
service was enlarged to embrace ‘agricultural and 
commercial interests,’ and each year since it has 
become more extended, until its stations on 30th J une, 
1886, numbered 167 (including 22 in Canada), sending 
tri-daily by telegraph simultaneous observations taken 
Methoas 2 7 A.M, 3P.M., and 11 P.M., 75th meri- 
and Charts, dian time. The observations taken at these 

stations at 3 A.M., 11 A.M., and 7 P.M., are 
reported monthly by mail, except in emergent cases, 
when they are telegraphed. The total number of paid 
stations was 447, and, in addition, 58 army posts and 
284 volunteer stations send monthly reports. 

The reports made in cipher come through a tele- 
graphic system arranged into circuits—an economical 
measure which permits their collection at district cen- 
tres for the study and diffusion of local information. 
Immediately upon the receipt of a tri-dail report its 
contents are entered upon five charts, showing for 
each station: 

(1.) Temperature, barometer (reduced to sea-level), 
wind, velocity and direction, the amount and kind of 
precipitation, the state of the weather, and ocean swell 
at certain sea-coast stations, ; 

(2.) Changes in atmospheric pressure, showing sepa- 
rately the fluctuations of the barometer reduced to sea- 
level during the previous eight and twenty-four hours, 
also the departure of the current from the normal 
pressure, 


1806-1873) was the author of a|_ ‘ , 
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indications officer is assisted by six trained 
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(3.) The temperature at each station, and changes 
i twenty-four 
normal temperature of the month. 

(4.) Cloud conditions prevailing with the weather, 
depicted by symbols. Auroras and halos are shown on 
this chart by such symbols at the stations, 

(5.) Depression of the dew-point below the temper- 
ature of the air; also the weather, wind-force and 
direction, and temperature. On this chart are traced 
lines showing each five degrees depression of the dew- 
point below the temperature of the air. Isothermal 


lines are traced for each five degrees, that of forty 


degrees being made of double weight, to separate the 
regions of northerly and southerly winds. 

These charts, each covering the whole country, 
must be made out and the mass of data they contain 
analyzed preliminary to the preparation of every one 
of the tri-daily bulletins issued from the central office. 
They must be draughted in about an hour and a half, 
but they are inter-correttive. They give the indica- 
tions officer a panoramic view of the weather conditions 
prevailing over the country, and from ascomparison 
of them with those of the observations immediately 
preceding is gained a knowledge of the atmospheric 
changes completed and in progress, and an intimation 
of future changes suflicieut to warrant predictions. 

The officers specially instructed therefor constitute 
the indications board, whose members sue- 
ceed each other in charge monthly. The mietlo- 


enlisted men, and is responsible for the forecasts made 
during his month. A designated indications officer 
carefully compares predictions with subsequent facts to 
ascertain the ratio of verification, which from the first 
has been large; the percentage in 1871 having been 
60, 76.8 in 1872, and 85.4 in 1884. In late years vei 
rigid rules of verification have been in force, althoug 
since the period covered by the forecasts was increased 
from 24 to 32 hours (July 1, 1885) the first eight hours 
are not considered in applying them. 

So efficient are the ends employed that frequently 
the data from the one hundred and fifty stations are 
received within an hour, and the bulletins based upon 
the 7 A.M., 3 p.m. and 10 P.M. observations are issued 
promptly at 10 A.M., 6 P.M. and 12.15 A.M. respectively. 
—a rapidity unparalleled in any other meteorological 
establishment. The regular tri-daily bulletins, con- 
taining a synopsis of the weather for the past twenty- 
four hours, indications for the next thirty-two hours, 
and cautionary signal orders, are scattered over the 
country by the press, by railway corporations, and by 
special telegrams to many points. Many railroads 
assist in the dissemination of the bulletins by trans- 
mitting them to and posting them in their stations, 
and a system has been adopted by several companies 
whereby a few simple symbols carried on baggage cars 
give warning of approaching weather changes. 

The cautionary signals along the lakes and the At- 
lantic coast which are often displayed from ‘ 
the life-saving stations are of two kinds— Cautionary 
those premonishing dangerous winds from 
any direction, and those premonishing dangerous winds 
from designated directions. Mariners have learned to 
regard them as trustworthy, and the amount of - 
erty saved since they were first hoisted is pare all 
In 1884, the prediction of “cold waves” was begun, 
2 feature of dhs work which quickly gained popular 

avor. Xe 


on the watersheds, and along the great rivers 
timely warnings are given of the rise and fa 
streams, and of the approach of dange 
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The sugar planters and fruit, vegetable, tobacco and | 


cranberry growers are warned of the imminence of 


frosts in their localities, the cattlemen are told of the | 


approach of ‘‘ northers,’’ and for a number of impor- 
tant points special predictions are made. 

The weather conditions upon the Pacific Coast differ 
so markedly from those on the east side of 
the mountains that in 1885 it was con- 
sidered necessary to establish a separate 
office at San Francisco, in charge of an instructed 
officer, who makes special forecasts for that region. 

Since Ist January, 1885, the Service has cabled to 
Europe information of such storms as were encoun- 
tered by incoming vessels west of the 45th meridian, 
the positions of icebergs, wrecks and abandoned vessels, 
and selected observations taken at 7 A.M., 75th meri- 
dian time, as gathered from an inspection of their logs. 
.N.E., and from 30 to 40 miles an hour, are the 
estimated course and speed of North Atlantic storms, 
and the information of their approach reaches Europe 
in time to be available to shipping. 

Encouragement has been given to the organization 
of State weather services, and in consequence such 
work has been taken up (1887) in twenty States. These 
systems increase popular interest in meteorological 
work, aid in circulating the predictions and warnings 
of the United States service, and disclose local cli- 
matic peculiarities. 

General Myer proposed at the Vienna Congress of 

1873 a uniform daily observation taken 


Pacific 
Coast. 


Tateras- simultaneously at all meteorological stations 
system. throughout the world. The proposition 


was adopted and the reports are sent to 
the signal office, which, since Ist January, 1875, has 
published a summary and bulletin with daily maps 
embodying these observations. The importance of 
this work to the study of the science is beyond estima- 
tion. The two expeditions sent under the auspices 
of the service to the Arctic regions in 1881, one to 
Point Barrow, Alaska, and the other to Lady Franklin 
Bay, Grinnell Land, had for their main object the 
gathering of meteorological data, and formed a_part 
of a chain of international stations about the North 
Pole. In 1881, also, the service aided in the estab- 
lishment of a station on Mount Whitney, California, 
where Professor Langley made observations which 
have revolutionized previous views of the action of the 
atmosphere upon solar heat. ‘ 

A Since feature of the corps is its military 
discipline. Its observers are educated soldiers, trained 
to prompt obedience, by which means that accuracy 
and continuity of the observations so essential to their 
reliability are secured. The meteorological systems 
of Europe are scarcely out of the experimental and 
theoretical stage, and their predictive work is hardly 
comparable in amount and character with that of the 
United States service. ‘The exceptional opportunities 
for the study of atmospheric phenomena afforded by 
_ our widely-extended territory are a partial explanation 
for the lead it has over other countries, but the main 
causes must be looked for elsewhere. 

The service publications are the Annual Report ; 
the Monthly Weuther Review, a complete statement 
of the weather conditions for each month, as gathered 
from over one thousand reporters ; the Monthly Sum- 
mary and Review, containing the international obser- 
vations; Professional Papers, a series of memoirs on 
various subjects connected with the corps; Signal 
Service Notes,a series of short monographs and reports ; 
and the tri-daily Map, showing graphically the meteor- 
ological conditions existing at all stations at the time 
of each tri-daily observation. (J. M. K.) 

SIGOURNEY, Lypra Howarp Huntiry (1791- 
1865), whose posthumous pupebinrssphe: called Let- 
ters of Life, show her to have written ft -six books 
and contributed to three hundred periodicals, was 
called by her contemporary admirers the Hemans of 
America. She was didactic in style and embodied in 
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her books the religious sentiments of New England in 
her own generation, but a fluency of expression, a 
knack at versification and a disposition to find her sub- 
jects in trivial or current events have rendered almost 
obsolete the works of a woman whose name was once 
familiar in nearly every American household. Her 
Letters to Young Ladies (1833), Letters to Mothers 
(1838), Pleasant Memories of Pleasant Lands (1842), 
The Faded Hope (1852), and several volumes of her 
poems ran through a number of British editions. A 
collection of her verse containing a portrait engraving 
of the author was illustrated by F. O. ©. Darley 
(1848). She wrote at least eight biographies or me- 
moirs of exemplary women, published historical and 
descriptive, sketches, and was the author of many 
books addressed to children. Her more elaborate vol- 
umes of verse are Zinzendorf (1834), Pocahontas 
(1841) and Past Meridian (1854). 

Mrs. Sigourney passed her life in Connecticut, hay- 
ing been born on Ist September at Norwich, and having 
died on 16th June at Hartford, where she taught a 
school for girls seven years and married in her 28th 
year Charles Sigourney, a merchant of that city. Her 
childhood was marked by unusual precocity, and her 
first production given to the world was published in 
her 24th year under the title Moral Pieces in Prose 
and Verse. 

SIMPSON, Marrirew (1810-1884), an American 
bishop of the Methodist Episcopal Church, was born 
at Cadiz, Ohio, 21st June, 1810. He was educated at 
sMadison College, Hamilton, N. Y., and became a 
tutor there, but afterwards practiced medicine. In 
1837 he was made vice-president and professor of 
natural science of Allegheny College, but in 1839 
accepted the presidency of Asbury University, Indi- 
ana, where he remained nine years. He had in the 
meantime entered the Methodist ministry, and in 1844 
was a delegate to the General Conference, in which he 
strongly opposed slave-holding. In 1848 he was made 
editor of the Western Christian Advocate, and in 1852 
was elected bishop, with residence at Philadelphia. In 
1863 he went abroad to represent American Methodism 
at the Irish and British Wesleyan Conferences, and to 
disseminate correct opinions in Great Britain concern- 
ing the nature of the civil war in America. Before 
returning he visited Egypt and Syria. Bishop Simp- 
son was widely known as an orator of most persuasive 
gifts. During the civil war he was frequently con- 
sulted by President Lincoln, whose efforts in behalf of 
the Union he zealously supported with eloquent argu- 
ment and with his great influence at home and abroad. 
In 1881 he was prominent in the Gicumenical Metho- 
dist Conference at London. He died at Philadelphia, 
17th June, 1884. Among his works the most impor- 
tant are Hundred Years of Methodism (1881), and 
Lectures on Preaching (1883). 

SIMS, James Marron (1813-1883), an eminent 
gyneecologist, was born in Lancaster district, South 
Carolina, 25th January, 1813. He was graduated from 
the State University at Columbia in 1832, and studied 
medicine at Charleston and Philadelphia. Having 
commenced practice at Montgomery, Alabama, in 
1836, he devoted himself to surgery and gynecology. 
In 1845 he formed the idea of curing vesico-vaginal 
fistula and to carry out his experiments established a 

rivate hospital for women, in connection with which 
fa invented the speculum known by his name. An 
important innovation due to him was the use of silver- 
wire sutures, employed at first in vaginal, but after- 
wards in general surgery. In 1853 Dr. Sims, whose 
health hed been seriously impaired for some years, 
removed to New York, where he soon began to urge 
the foundation of a purely gynecological hos ital. 
The proposal excited much controversy, but with the 
aid of prominent physicians and citizens the move- 
ment was ultimately successful. A temporary building 
was opened in May, 1855, a charter was procured in 
1857, and soon liberal aid was given both by city and 
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State and the erection of pavilions begun. 
was surgeon-in-chief and for the advancement of his 
work visited the principal hospitals of Europe. There 
he was received with great cordiality by leading surgeons 
and was invited to perform many important operations. 
For several years he resided for the most part in Europe, 
and in 1870 was chief promoter and surgeon of the 
Anglo-American Ambulance Corps at Paris, which ren- 
dered special service at Sedan. In 1875 he was presi- 
dent of the American Medical Association. He died 
at New York 13th November, 1883. Besides numer- 
ous contributions to medical periodicals he published a 
History of the Discovery of Ancesthesia, a Treatise on 
Ovariotomy and Clinical Notes on Uterine Surgery. 
SKINNER, Jonn Sruarr (1788-1851), an agri- 
culturist of Maryland birth, who after admission to 
the bar settled in Baltimore in 1813, where he died on 
2ist March, 1851. In 1819 he began to publish the 
American Farmer, the first periodical in the United 
States devoted solely to agriculture, and ten years later 
he founded the Turf Register, both of which ta sold on 
advantageous terms. e also proposed and urganized 
agricultural fairs in the Middle and Southern States. 
In 1848 at the suggestion of Henry 0. Carey he estab- 
lished The oak, the Loom, and the Anvil, a monthly 
journal for the advocacy of American industries. 
NNER, TaHomas Harvey (1791-1871), was a 
leader among the New School Presbyterians, and a 
deeply reverent preacher. He was born at Harvey’s 
Neck, North Carolina, 7th March, 1791, and died in 
New York city, Ist February, 1871. 
Princeton, after a short acquaintance with the law, he 
turned to theology, and served congregations in Phila- 
delphia, Boston, and New York. For twenty-six years, 
interrupted by an interval of thirteen years of pastoral 
care in New York, he taught sacred rhetoric, of which 
the first three years were passed at the Andover Semi- 
nary, and the remainder in the Union Theological 
eminary. He translated Vinet’s /fomiletics and 
Pastoral Theology, and published The Religion of the 
Bible and Preaching and Hearing (1839), Hints to 
Christians (1841), Thoughts on FEvangelizing the 
World and Discussions in Theology (1868). ~ 
SLATER, Samuet (1768-1835).—W hen Slater, who 
had just attained his majority, arrived from Derby- 
shire in New York, there were but four cotton mills 
in America. They were indebted to two brothers, 
Scotch mechanics by the name of Barr, for their very 
imperfect carding and spinning machines, and to two 
of them Massachusetts had given subsidies. Still a 
company at Beverly, one in Philadelphia, and one at 
Providence did produce cotton fabrics in a laborious 
way and at a cost too great for competition with Eng- 
lish goods. The machinery of the Providence com- 
pany passed into the hands of Messrs. Brown & 
Almy, who relied for yarns in part upon home-made 
Soria At the same time the jealous laws of Great 
ritain forbade the exportation of machines or models 
and drawings thereof to any foreign country. Slater, 
who had been an apprentice to Arkwright’s partners, 
Messrs. Strutt & Need, and who had become fami- 
liar with the new inventions, having seen in the news- 
papers that Pennsylvania had offered a donative for 
the reproduction of Arkwright’s machines within her 
limits, sailed at once for New York. Here he learned 
of Brown & Almy’s enterprise, and addressed them 
a letter Prpeste to construct from memory the appa- 
ratus of his English employers. On their invitation 
he went to Rhode Tanai and in the last month of 
1790 he had constructed with his own hands at the 
falls of the Pawtucket river a frame of 72 spindles and 
the necessary carding and roving machines to accom- 
pany them, and had set them in operation with a 
water-wheel. Three years later a second mill of like 
capacity was built at Pawtucket in which Slater was a 
partner, and the yarn product was sufficient to supply 
all the demands of the country at that time. In 1806 
his brother John joined him in America, and a few 
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Dr. Sims | years later their increasing wealth enabled them to 
|establish both cotton and woollen mills in the neigh- 


boring towns of Webster, Mass. and Slatersville, R. IL. 
Slater interested himself in the welfare of his opera- 
tives maintaining among them Sunday and secular 
schools, in the former of which enterprises he was 
preceded only five years by the organization in 1791 
of the ‘t Philadelphia Society for the rk of Sun- 
day-Schools,’’ the earliest institution of the kind in 
America. He spun the first cotton-thread in this 
country, aided the development of iron industries, and 
died at Webster, 20th April, 1835, A Memoir of Samuel 
Slater containing much information concerning the rise 
of New Englaud manufactures was published in 1836 
by George Savage White, a clergyman of Rhode Island. 

SLAVERY, AmericAn.—Without any statute law 
authorizing it slavery early became a part Origin 
of the political economy of all the English- : 
American colonies. he African slave traffic, intro- 
duced into Europe by Portugal and neither extensive 
nor very lucrative, was readily transferred to the 
American Continent on its discovery by Columbus who 
was himself implicated in the trade. His era first 
made physical difference the basis of chattel slavery, 
and by the law of custom sanctioned by the courts 
negroes became an article of merchandise and their 
barter an object of monopoly. At the suggestion of 
Las Casas, a Catholic priest, Charles V. granted a 
royal license for the importation of negroes into the 
West Indies to take place of the Indians then rapidly 
perishing under the fardshiph of bondage. 

The French and Dutch also engaged in the traffic 
but the bulk of the trade was subsequently transferre 
to England. The Royal African Co. chartered by 
Elizabeth was a source of supply to the Colonies for 
twenty-four years. Queen Anne herself was a stock- 
holder in a company under engagement to furnish in 
thirty-three years 144,000 negroes, known in trade as 
‘* Indian pieces,’’ and Charles II. and James IIL. were 
members of the last of the four companies chartered 
in the time of the Stuarts. England had therefore 
been engaged in the importation of slaves for half a 
century previous to the landing of the Pilgrims in 
New England, and before the Mayflower came to 
Plymouth Rock twenty negroes were landed and sold 
from a Dutch vessel at Jamestown, Va., where was 
planted the seed which afterwards developed into the 
system of American slavery. 

The first reference to slavery by statute is in the 
‘Body of Liberties’? of Massachusetts in 1641. In 
1643 the Articles of Confederation of the New England 
colonies provide for the division of persons taken in 
war, ‘‘if it please God to bless their endeavors,’’ and 
in 1690 the commissioners of Massachusetts, Plymouth 
and Connecticut agreed with Leisler of New York, to 
divide among the officers and soldiers all captives ‘‘ ac- 
cording to the customme of war.’’ The New England 
colonies, owing to their climate and the character of 
their early settlers, made comparatively limited use of 
slave labor, but they participated in the slave trade. 
As settlements extended southward and the cultivation 
of cotton, rice and sugar was entered upon, the more 
Southern became more interested than the Northern 
colonies in the continuance of the slave trade. Be- 
sides a grant of 75 acres of land for each slave held in 
New Jersey, the Royal African a was ordered 
- Queen Anne to furnish both New York and New 

ersey with slaves. Slavery was impo into North 
Carolina by settlers from Virginia carrying their effects 
with them. South Carolina was settled by_ planters 
from Barbadoes, whence slaves were brought by one of 
its earliest governors, Sir John Yeamans. Georgia, 
founded by Oglethorpe a member of the British Parlia- 
ment as an asylum for all persecuted Protestants, wa 
the only one of the thirteen colonies in which sl: 
was from the first prohibited by statute and | 
contrary to English and Colonial law. But 
habitants early hired slaves from South Car 
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bought them, and in 1743 Georgia became a slave 
colony. It has been asserted that the prohibition of 


slavery in Georgia was due to the moral sentiment | 


of Oglethorpe, but according to Bancroft *‘* home 
interest ’’ dictated this policy. The colony required 
rotection from the Spanish on the south and the 
ndians on the west, and this was best secured by a 
cordon of whites exclusively. 

Although the South received the greater number of 
slaves brought into the colonies, its zeal for 
the traffic was equalled, if not surpassed, 
by the merchants of Boston, Salem, New- 
buryport, Bristol, Newport and New York. It is es- 
timated that, 300,000 slaves were imported into the 
colonies previous to 1776. = 

The first importation of New England was by Mas- 
sachusetts in the year 1637 from Providence Isle one 
of the Bahamas in the Salem ship ‘‘ Desire,”’ and is 
important as being not a private but colonial enter- 
prise. Letters from London to the authorities in that 
island mention ‘‘cannibal negroes’’ from New Eng- 
land, and in 1639 the Company of Providence Island, 
fearing the negroes might become too numerous to be 
managed, proposed selling them to New England and 
Virginia. ‘The ships of Massachusetts, carrying pro- 
duce to Madeira and the Canaries, touched upon the 
coast of Guinea, received negroes and returning sold 
the greater part in the West Indies. Indians, seized 
by the colonists in their wars were exported and ex- 
changed for negroes who were more docile, and less 
liable to collusion with the natives. Until nearly the 
close of the 17th century the number of slaves in- 
creased slowly throughout the colonies. In Virginia 
in 1671 they numbered one-twentieth of the popula- 
tion, and but two or three cargoes of negroes arrived 
in seven years. For Massachusetts the number is 
given in 1676 as 200, brought from Guinea and Mad- 
agasear. In 1680 Gov. Seadticat reported to the 
Lords of the Committee for Trade and Foreign Plan- 
tations that but one small cargo had arrived for fifty 

ears, and that from Madagascar. A few had been 

rought from the West Indies and a few born in the 
colony. Five hundred and fifty were reported in 1708 
to the Board of Trade. There were 2000 in 1720, in 
1776, 5249, and 6001 in 1790, when the first census 
was taken. By the same census the north returned 
40,370 slaves and south 657,527. Previous attempts 
to throw off the incubus had been thwarted by the in- 
structions of the home Government to the colonial 
governors. But national independence found usage 
turned to law and slavery an established institution. 
The system was the same north and south, though 
somewhat modified by circumstances. Religious nar- 
rowness in Massachusetts regarded the Indians only 
as ‘* Amalekites,’’ or, as Roger Williams described the 
Pequots, ‘‘a miserable droue of Adam’s degenerate 
seede,”’ and both Indians and negroes as ‘* heathen,”’ 
given to them ‘‘ for an inheritance.” In Virginia the 
aristocratic element secured its supremacy by control- 
ling the legislature. The moral sentiment in Massa- 
chusetts and the social sentiment in Virginia both 
wrought the same result. 


Slave 
Trade. 


That the slave should be held in law a chattel per- 
Legal sonal and that the issue should follow the 
Statusof condition of the mother were the funda- 


Slaves. mental principles upon which slavery rested 
in the United States. he common law “‘ partus se- 
quitur patrem,’’ though obtaining in Maryland for a 
brief time, was reversed for obvious reasons. In es- 
tablishing the condition of a slave before the Courts 
the general principle that in claiming the service of 
another the onus ndi was laid upon the plaintiff 
was controlled by the antecedent presumption of 
slavery, and the burden of proof fell upon the negro." 


1 In Jenkins v. Tom et al. 1792, 1 Wash. Rep. 123, the court held 
that with Indians and whites, the general principle prevailed, 
but in case of Africans or their descendants, the rule was re- 
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Color, even to ‘‘ visible admixture,’’ except in North 
Carolina, was held presumptive evidence of slavery. 
In North Carolina the presumption was confined to 
unmixed blacks, and in Louisiana a residence of twenty 
years as free was proof of freedom. ‘The slave could 
be a party to no Ae contract. He could, however, 
either under bond of his master or upon recognizance 
with security for cost and damages, sue in the courts 
as a claimant for freedom on the ground of trespass 
and false imprisonment. In Mississippi the claimant 
for freedom could sue as a poor person; in Maryland 
the attorney for plaintiff was responsible for costs if 
the suit failed ; and in South Carolina and Georgia, 
if judgment was rendered to the defendant, the court 
could inflict upon the ward of the plaintiff corporeal 
punishment not extending to life or limb. A slave 
could not possess property, nor_receive it by_ devise, 
descent or purchase, though in Maryland devise from 
the owner to’his slave was adjudged ground for free- 
dom by implication.” 

Slaves were subject to mortgage, generally as per- 
sonal property, but in Louisiana they were also con- 
sidered real estate. In various States, while by statute 
declared real estate, they were liable to attachment as 
chattels for the payment of debts. The contracts of 
slaves were invalid, and between them and _ their 
masters were not binding, even when they had per- 
formed their part of the contract. But as agent of 
the master, they could bind the principal. They were 
also liable for the debts of deceased master, and if 
manumitted by will were retained for debt if the per- 
sonal property of the testator was otherwise insufficient 
for the purpose; neither was a master bound in law 
to free his slave even though partial payment had been 
made on the same. 

Slaves were prohibited from buying or selling on their 
own account and masters fined for granting such li- 
cense. In some States it was lawful for any person to 
seize and take their merchandise from them. The 
penalty against being at large or hiring out. for them- 
selves was apprehension and sale. The liability of 
masters for the acts of their slaves extended only to 
those done under their authority, except in trespass 
committed for their benefit, but an indictment for 
assault and battery upon a slave could not be sustained 
unless attended by loss of service, but being under 
the protection of his master the latter could maintain 
an action of trespass. 

The incapacity of slaves for legal contracts precluded 
the existence of legal marriage. They could commit 
neither adultery nor polygamy, and such marriage as 
was practiced could be annulled at the master’s pleas- 
ure. But emancipation gave to a previous marriage 
the same civil effect as to that of free persons. 

The manumission of slaves was executed by deed, 
will and contract, and was held to rest on benevolence 
sanctioned by the State. The deed of manumission, 
if in writing and attested and proven in court by wit- 
nesses, was obligatory, otherwise it rested on intention, 
but neither in court of law or equity was a promise of 
freedom operative or parol evidence admissible. In 
Virginia slaves emancipated were made liable for the 

revious debts of the owner; in Alabama removal 
feats the State, and in Tennessee from the country, was 
a condition of emancipation. In some States slaves 
were emancipated only by special acts of legislature, 
and in Georgia emancipation in any manner otherwise 
rendered the slave liable to be apprehended and sold 
to the highest bidder. The early laws of Virginia gave 
the master absolute power over the life of his slave, 
but laws of partial protection obtained later in all the 
slaveholding States, though these lost most of their 
force from the incapacity of any colored person to bear 
witness in any case whatever against a white person, and 
whipping, cropping the ears and death were the pen- 
alties against all colored people for striking a white 


2 Hall v. Mullen, 5 Har. & Johns. Rep. 190. 
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person, A slave running away was liable to be shot on | right to the earnings of his slave. 


the spot, and fines of from $10 to $700 with imprison- 
ment at hard labor from six months to ten years were 
imposed upon any person harboring or concealing ne- 


groes belonging to another or suffering the same to be | 


done, and if colored, ‘‘ to receive not exceeding thirty- 
nine lashes ’’ besides, 

The education of slaves was prohibited by statutes 
or decisions in all the slaveholding States, fines and 
imprisonment being the penalties, as was any meeting 
together for purposes of either instruction or worship, 
the penalty in the latter case being from twenty to 
twenty-nine lashes. 

The abstract question of freedom was necessarily 

forced upon the colonists in their revolu- 


Calorie , tonary strugele, by the taunts of those 
enmen. who flung back to them the contradiction 
of their practice and their Declaration of Indepen- 
dence. The sentiment of liberty was strongest just 


where slaves were fewest. Virginia, Georgia, and the 
Carolinas furnished but half as many soldiers for the 
war as New England. The discovery also that slaves 
were constantly seeking the protection of the enemy 
and that their great number in the South obstructe 


success in every way, helped to bring about a change | 


of sentiment in the North. The ‘ service suits”’ and 
‘freedom suits’’ instituted by slaves to secure wages 
and freedom from the age of twenty-one years had 
already indicated the growing tendency. In Con- 
necticut, in 1703, a verdict of damages was awarded 
by the court in one of these suits, and in 1766 a similar 
verdict was granted by the Superior Court of Salem, 
Massachusetts. The attempt to procure legislative 
action in the latter State failed in 1767 and again in 
1778, but in 1780 a Constitution prepared by John 
Adams and accompanied by a Bill of Rights declaring 
‘all men are born equally free and independent,” was 
adopted. As Adams was throughout his life in 
favor of gradual abolition, it seems doubtful if he 
intended it for the purpose of immediate emanci- 
pation, and that it was not so considered is evi- 
dent from the fact that slaves were still held, and 
advertisements of negroes for sale continued in the 
newspapers, one of which in 1781 recommended a 
slave as “‘having no notion of freedom.’’ However 
the Superior Judicial Court declared slavery had been 
abolished by the Bill of Rights. A similar decision 
abolished slavery in New Hampshire, and the first ar- 
ticle in the Bill of Rights of Vermont excluded it in 
1777 before she was admitted as a State. Gradual 
emancipation was provided by law in Connecticut, 
Rhode Island, New Jersey, and Pennsylvania. Rhode 
Island in the preamble and Pennsylvania in the act, 
recalled their own preservation to freedom and the 
duty incumbent on them of making others free. Ney- 
vertheless ten years after there were 952 slaves in 
Rhode Island, and in Pennsylvania 3737. The slavery 
of New York, where old Dutch records show it exist- 
ing in 1626, exceeded that of Massachusetts in severity, 
ana the civil degradation of the slave was augmented 
by acts of Assembly of 1702, 1712, and 1730. The first 
abatement of rigor was an act freeing all slaves who 
had served in the army for three years, and in 1786 all 
reverting to the State by confiscation. Though in 1799 
an act of gradual emancipation was passed, in 1827 
when a succeeding act took effect nearly 10,000 persons 
were set free. 
In 1688 the Quakers of Germantown, Pennsyl- 
vania, sent from their monthly to their 
Eany Pro- quarterly meeting a remonstrance against 
slavery. In 1673, however, Richard Baxter 
had declared against certain features of it, and in 1680 
the Rev. Morgan Godwyn of the Church of England 
asserted the right of the slave to religious instruction 
and Christian Baptism. These two men had probably 
many silent sympathizers with their views, but it is 
remarkable that neither of them ventured to call in 
question the principle, nor denied to the master a 
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After the Quakers 
of Germantown the earliest and most distinet denunei- 
ation of slavery was by George Keith in 1693; but 
even he was only a gradual emancipationist. 

In 1700 Judge Samuel Sewell of Massachusetts 
attacked slavery in a brief tract entitled “* The Selling 
of Joseph.” Tt was afterward reprinted by Benjamin 

ay, an eccentric member of the Society of Friends, 
and followed_by tracts in 1718 from William Burling, 
a Quaker of Long Island, in 1729 from Ralph Sandi- 
ford, a merchant of Philadelphia, and by a sermon 
published in 1733 by Elihu Coleman a Quaker of Nan- 
tucket. In 1754 the monthly meeting of Friends in 


| Nantucket and in 1775 the yearly meeting in Philadel- 


phia testified against holding slaves for life. The same 


‘meetings took still higher ground in 1774 and 1776. 


This religious denomination was the earliest to organ- 
ize opposition to slavery in the American colonies, 
requiring their members to emancipate their slaves. 
Among the disseminators of their freedom-loving sen- 
timents John Woolman and Anthony Benezet were 
especially active from 1746 to 1767. Other churches 
and ministers. soon took up the cause with consider- 
able zeal. In 1770 Dr. Samuel Hopkins, a Congre- 
gational minister in Newport, Rhode Island, sternly 
denounced the system and traffic, and demanded their 
discontinuance without delay. Opposition to slavery 
visibly broadened as the movement for Independence 
gained strength among the statesmen of America. 
Contending for liberty for themselves, they began to 
feel the inconsistency of denying it to others. Not 
only the Baptist, Methodist, Presbyterian and Congre- 
gational denominations assumed an anti-slavery atti- 
tude, but eminent men outside of the churches, such 
as James Otis, Benjamin Rush, John Jay, Edmund 
Randolph, Thomas Jefferson, Patrick Henry, Benja- 
min Franklin and a long list of others gave their voices 
and votes against the system. The provincial conyen- 
tions also of Virginia and North Carolina passed reso- 
ey that they would neither import nor purchase 
slaves. 

In 1774 the Colonial Congress in its Articles of As- 
sociation accepted by all the colonies de- 
clared ‘‘ We will neither import nor pur- 
chase any slave imported, nor will we hold 
intercourse with rr provinces that do 
not agree with the same.’ In his Notes on Virginia 
Mr. Jefferson embodied the prevailing sentiment of 
Revolutionary times, saying ‘‘'The spirit of the master 
is abating, that of the slave is rising from the dust j 
the way, I hope, preparing for total emancipation.’ 
From 1776 to 1789 the ‘iserabell of the ef 
abounded in sentiments similar to those thus ex . 
The Federal Constitution of 1789 was framed in the 
confident expectation of the speedy extinction of sla- 
very, nor is there in it the words master, slave, nor 
slaveholder. If slaves are referred to at all they are 
spoken of as persons and not as property. Mr, Mad- 
ison, who perhaps had more to do with the formation 
of the Federal Govaweee? than any other man, de- 
clared in the Convention that drafted the Constitution, 
that he thought it wrong to admit that there could be 
property in man, and according to the Madison papers 

‘On motion of Mr. Randolph the word, ‘servitude’ 
was struck out, and ‘service’ unanimously inserted, 
—the former being thought to express the condition 
of slaves and the latter the obligation of free persons.’” 
But the Georgia and South Carolina members refus 
to accede to the Constitution should the slave tra 
abolished prior to 1808, the Convention yield 
their demand, and thus the way was left open for 
reaction from the spirit generated before an 
the Revolution. That spirit made itself n 
numerous petitions to Congress. In 1783 
the Quakers appealed to that body for the suy 
of the slave trade and in the latter year there 
mitted a like memorial said to have been framed b; 
Franklin, These were followed by petitions from the 
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abolition societies of Pennsylvania, New York, Rhode 
Island, Connecticut and Virginia; by others agains 
the kidnapping and re-enslavement of free persons of 
color; and by others still desiring the rescinding of 
the Fugitive Act of 1793 and the suppression of the 
traffic in bondmen between the Middle and Southern 
States. In 1820 the slave States demanded the admis- 
sion of Missouri into the Federal Union as one of their 
own number and were successful. The agitation aris- 


ing therefrom was settled by the dedication to freedom | 


of all the territory acquired by the Louisiana purchase 
north of 36° 307 latitude ; and although the compro- 
mise did not legalize slavery in territory south of this 
line, the representatives and people of the slave states 
were apparently satisfied. The result was a temporary 
removal of the discussion of slavery from politics, but 
the period of silence was not of long duration. 

As early as 1828 David Walker, a colored man of 
Massachusetts, issued a stirring pamphlet 
against slavery, and Benjamin Lundy began 
the publication of the Genius of Liberty 
in Baltimore. These at once revived the dreaded agi- 
tation. Mr. Lundy was joined by William Lloyd Gar- 
rison, who for his ability and earnestness was soon 
recognized as the leader of the modern abolition move- 
ment, of which the distinctive feature was its demand 
for immediate abolition. Its growth was very rapid. 
Town, county, state, and national anti-slavery societies 
sprang into existence as if by divine impulse. ‘Tracts, 
peainlele, newspapers and essays on this subject 
iterally teemed from the press in all the Northern 
States. One petition sent to Congress in 1835 was 
signed by 3600 persons, and in the same year the 
abolition societies numbered no fewer than 350. Ten 
years later they had increased to nearly 2000 with a 
membership of nearly 200,000. They represented 
intelligence, morality and culture, and kept before 
the people the duty of immediate abolition. 

Among the most important of these organizations 
were the New England, New York and American 
Anti-Slavery Societies. They numbered among their 
leaders such men as Arthur and Lewis Tap an, Eligur 
Wright, Jr., Isaac T., Hopper, William Pond Garri- 
son, Beriah Green, William Goodell, Alvin Stewart, 
Gerritt Smith, John G. Whittier, Judge Jay, Samuel 
Fessenden, Joshua Leavitt and Samuel J. May. Im- 
portant auxiliaries were the women’s societies, with 
their eminent members, such as Lydia Maria (Child, 
Lucretia Mott, Maria Weston Chapman, Abby Kelly, 
Sarah and Angelina Grimke, two sisters, bred slave- 
holders who had been compelled by conscience to lib- 
erate their slaves and devote their lives to the advocacy 
of emancipation. From its New York office the 
American Anti-Slavery Society in 1838 circulated 
646,000 documents, and in 1839 more than 724,000. 
Mr. Garrison and his paper, The Liberator, were es- 
pecially obnoxious to she South, and though a reward 
of $5000 for his arrest and conviction was offered by 
the Legislature of Georgia, he continued to make it 
one of the strongest agencies of the abolition cause. 

Among the events which powerfully affected the 
growth of anti-slavery sentiment in this country was 
the abolition of slavery in the British West Indies 
in 1834. nen, a monarchy, was held up as a 
higher example of justice and liberty than Amer- 
iea the Republic. As with all other reforms, abolition 
was assisted by the extravagance of its opponents. 
The mobbing of meetings in behalf of freedom in 1835 
and for several years thereafter; the destruction at 
Cincinnati of James G. Birney’s printing press in 1836; 
the murder of Lovejoy in 1837 at on Illinois, 
while defending his printing press; the burning of Penn- 

lyania Hall in 1838; the hunting down of fugitive 

ves at the North ; the imprisonment of Fairbank, 
Torrey, Chaplin, Thompson, Work, and Burr, for 
assisting slaves to escape ; the branding of Walker on 
the ee for the same offence; the imprisonment of 
colored seamen in Southern ports ; the violence offered 
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to Northern men at the South for expressing their 
anti-slavery opinions ; the imprisonment in Connecticut 
‘of Prudence Crandall for teaching colored children ; 
‘the breaking up of a colored school at Canaan, New 
Hampshire ; the violence and brutality offered to the 
venerable John Quincy Adams for defending the right 
|of petition in the Representative House of Congress ; 
land the striking down of Charles Sumner on 
‘the floor of the United States Senate ; all served to 
intensify the anti-slavery feeling in the Northern 
| States. 

No cause ever had more powerful advocates. They 
were men who would have gained attention in a cause 
where the right wasless evident than in this. Among the 
earliest of these were Theodore D. Weld, Henry B. 


Stanton, Charles ©. Burleigh, Ichabod Codding, 


Charles Remond, William L. Chaplin, Myron Holly 
and Gerritt Smith, and Parker Pillsbury and Stephen 
S. Foster, than whom none were abler. The murder 
of Lovejoy stirred the soul of Wendell Phillips 
and gave the slave the benefit of his matchless elo- 
quence. The fugitive slave law and its enforcement 
in Boston in 1850 brought Theodore Parker with 
his learning and power into anti-slavery prominence. 
Able writers, such as Richard Hildreth, Doctor Chan- 
ning, Ralph Waldo Emerson, Edmund Quiney, David 
Lee Child, Lydia Maria Child, Gamaliel Bailey, Wil- 
liam Goodell, Oliver Johnson and others, employed 
their pens with zeal and industry in the same cause. 
Perhaps the most effective of all the literary efforts 
was that of Mrs. Stowe in Unele Tom's Cabin. The 
power of poetry and song were not withheld. Whit- 
tier, Pierpont and Lowell gave to the cause the soul- 
stirring rite of their genius, while the hearts of 
thousands were touched as the Hutchinson family 
sang the wrongs of the slave. Fugitive slaves fresh 
from bondage told their story and added emphatic 
illustration to argument. 

Ten years of such agitation widened the chasm be- 
tween the North and the South. Churches were rent 
asunder at Mason and Dixon’s line. All political ac- 
tivity became engulfed in the slave question (see Rr- 
PUBLICAN Party, vol. xx. pp. 905-907). 

The domination of this cause was marked upon the 
floor of Congress by the most outspoken 


intentions of the leaders of the South and Pe 
by the most humiliating subserviency of — Congress. 


the North. Mr. Rutledge of South , 
Carolina threatened ‘‘if driven to it, we will take 
care of ourselves! ’’ Henry Lee, the father of Robert 
E. Lee, declared ‘‘ Congress had no power over slavery 
but to protect it,’ and Calhoun, who more than any 
other man embodied the determination of the South, 
in discussing a bill forbidding the circulation of anti- 
slavery documents in the South, declared the South 
would never abandon the principle involved, but would 
resort to ‘‘ State interposition as the rightful remedy ; 
that the laws of the slave-holding States were para- 
mount to the laws of General Government.” : 
Changes of industrial conditions, and still more in- 
fluentially repeated acquisitions of fertile territory on 
the Southern borders of the United States ange’ 
the slave power, and encouraged its confident demands 
for new concessions, which finally resulted in the re- 
peal of the Missouri Compromise, and the attempt to 
force slavery into the territories of Kansas and Ne- 
braska. It demanded as fresh guarantees that all 
books, pamphlets and papers exposing the evils of 
slavery should be excluded from the mails ; that ne- 
groes should not be employed on our naval vessels ex- 
cept as servants ; that they should not be allowed to 
carry the mail bags; that the right to petition should 
sg ee to slaves and abolitionists ; that the discus- 
sion of slavery should be prohibited, by law;, that 
colored people should be denied the right. of citizen- 
ship; that emancipation should be forbidden by law; 
that slaveholders should be ochprem to carry their 
slaves into free States and hold them there; that 
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stringent laws should be enacted by the National Con- 
gress for the recapture of fugitives from bondage; 
that freedom of debate upon the floor of Congress 
should be suppressed ; that new slave States should be 
admitted into the Union as a counterpoise to the in- 
creasing power of the free States ; that the extension 
of slavery was essential to its existence; that property 
in slaves should be recognized in all the territories of 
the United States, whether with or against the con- 
sent of the people of those territories; and finally, 
that the election to the Presidency of any man op- 
posed to the extension of slavery should be cause for 
the dissolution of the Union. 

That such was the well defined policy of the South 
is amply proven by the debates in Congress from 1833 
to 1863 inclusive. Secession upon the election of 
Abraham Lincoln and the resolution to maintain it by 
arms were its logical results. The abolition of slavery 
on the ground of moral as well -as military necessity 
was equally the logical result of the development of 
anti-slavery ideas and of the war. 

The effects of emancipation thus far have been 

beneficial to the slave, the master and the 


bear ag section where slavery existed. It has 
Piects’of, opened to the South civilizing forces which 


could not otherwise have reached it in a 
century. That cotton and sugar could not be pro- 
duced except by slave labor, that the negro would 
not work except under the lash, that he could not be 
trusted with liberty, that he could not take care of 
himself, that he would starve in freedom, and that the 
South would be ruined by the change, have all been 
happily answered. More cotton and other valuable 
products have followed emancipation than ever pre- 
ceded it, and never was the South more prosperous. 
Her material prosperity is more than matched by her 
moral improvement. That the negro will work is 
shown by the fact that he is now paying taxes on 
$91,000,000 worth of property, and that he values 
education is proven by the fact that there were (1885) 
in the South 19,222 colored schools, including public, 
high and normal schools and colleges, with an enrol- 
ment of 1,053,963 pupils. PF. D. 
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SMET, Perer Joun DE (1801-1873). Father Smet 
was a Jesuit apostle to the Indians in the Northwest 
of the United States, amongst whom he acquired a 
wide and permanent influence. He was a Belgian, 
born at Dendermonde, 31st December, educated for the 
priesthood at Mechlin, sent in his twenty-first year to 
America, where he at once joined the Jesuit Society of 
Maryland, which transferred him two years later to the 
Missouri province, in which he passed fifteen years as 
a teacher in the new University of St. Louis. Then 
he was directed to found missions first among the Pot- 
tawottamies in Kansas, soon after among the Selish or 
true Flathead Indians in the upper valley of the Clarke 


river, and again among the hereditary enemies of the| Al 


latter tribes, the Blackfeet, on the upper Missouri 
waters. He passed thirty-five years, re his death at 
St. Louis on 23d May, 1873, in the service of these 
missions, during nearly all of which time time they 
were under his superintendency, and on whose behalf 
he made several voyages to Europe in order to procure 
missionaries and to awaken interest in the work. 
“Much information is derivable from his writings con- 
cerning the myths and manners of the Algonkin, 
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Pawnee, and Dakotah Indians. Besides many ephe- 
meral papers published in support of his missions 
Father Smet is the author of Letters and Sketches 
and Residence in the Rocky Mountains (1843), Oregon 
Missions and Travels over the Rocky Mountains (1847), 
a work which he substantially converted into German 
in 1865, Western Missions and Missionaries (1863), and 
New Indian Sketches (1868). 

SMILLIE, James (1807-1885), born in Edin- 
burgh, Scotland, 23d November, 1807, attained a fore- 
most place among American engravers. In his native 
country, he had been apprenticed to a silver-engraver, 
and on removing to Canada, at the age of 14 years, he 
assisted his father and brothers, who were jewellers in 
Quebec. His skill attracted the notice of the Earl of 
Dalhousie, then the Governor-General of Canada, 
who sent him to London with recommendations, but 
he soon found his way back to by ee At the age 
of 22 he settled in New York asa bank-note engraver 
but also pursued his study into less commerci 
branches of his art, and his engraving of ‘The Con- 
vent Gate,’ after R. W. Weir, attracted attention. 
More widely known is the series of four plates, from 
Cole’s ‘‘ Voyage of Life. His landscape engravings are 
deservedly famous; among them are Bierstadt’s 
‘*Rocky Mountains ;’’ J. J. Chapman’s ‘‘ Bay and 
Harbor of New York ;’”’ J. F. Cropsey’s ‘* American 
Harvesting :’’ D, Huntington’s ‘‘Land of the Cy- 
press.”’ is plates, faithfully executed, evince fine 
artistic feeling. He was made an associate of the 
National Academy in 1834, andan academician in 1851. 
Died 5th December, 1885, in New York. 

His sons, James D. (b. 1833) and Grorae H. (b. 
1840) became distinguished as landscape painters. 
The former, first an engraver, afterwards achieved 
especial success in painting mountain scenery, He 
was president of the American Society of Painters in 
Water-colors (1873-78), and was elected member of 
the National Academy in 1868, 

George H., a pupil of James M. K. Hart, became 
a member of the National Academy in 1882, He pro- 
duced water-color views in the Rocky Mountains and 
Yosemite Valley, whither he made a trip in 1871. 
Among other pictures are ‘‘ A Lake in the Woods” 
(1872), ‘‘A Florida Lagoon” (1875), ‘* Merrimac 
River ’’ (1882), ‘‘Summer Morning on Long Island” 
(1884). His work is noticeable for careful finish and 
refinement. 

SMITH, Bensamin Bosworta (1794-1884) was 
for the last sixteen years of his life the senior or pre- 
siding bishop of the Protestant Episcopal Church. 
Of Rhode Island birth and education he passed through 
nett hes in Massachusetts, Vermont, Virginia, and 
Kentucky. He became the first bishop of his Church 
in the latter state, an office which he held for fifty-two 


years. 
SMITH, BuckrnaHam (1810-1871), a scholar in 
Spanish-American antiquities, who was born in Cam- 
den county, Georgia (31st October), acquired the pro- 
fession of law at Harvard and practiced it for a brief 
time in Maine. From 1850 to 1859 he served the 
United States legations at the city of Mexico and at 
Madrid, where the facilities for investigating manu- 
script archives fed his antiquarian appetite. iawn’ 
collection of authorities, and his acquaintance with the 
contents of Mexican and Spanish libraries concerning 
the early history of Florida and Louisiana were gener- 
ously placed at the service of American his h 
though he died in New York (5th January, 
Mr. Smith’s mature life was long identified, w 
the territory and state of Florida. He g 

in the legislature and on the bench. 3 tr 
and annotated editions of Spanish Wn are | 
tive of Alvar Nuiiez Cabeza de Vaca (1851), 
a rendering of the Naufragios or account of the 
plorer’s enforced wanderings for eight years from 
to Sonora, which he reached in 1536. _ Letter 
Hernando de Soto in Florida to the Jus lB 
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of Magistrates in Santiago de Cuba, of date 1539 
1854), Will of De Soto in the New York Historical 
a for May, 1861, and Narratives of the Career 
of Hernando De Soto in the Conquest of Florida as 
told by a Knight of Elvas, and in a Relation by Luys 
Hernandez de Biedma, Factor of the Expedition (1866). 
In philology he produced from Spanish manuscripts 
a Grammatical Sketch of the Heve Language (1861), 
and a Grammar of the Pima or Nevome, a language 
of Arizona (1862). In this connection should be ex- 
amined Mr. Smith’s Spanish book on Christian Doe- 
trine and Confession in the Pima Language (1862). 
He also published in Spanish a Collection of Various 
Documents concerning Florida and Adjacent Countries 
(London, 1857), and an Lssay upon the Geography and 
Limits of the Province of Sonora (1862). In 1864 he 
produced a book entitled An Inquiry into the Authen- 
ticity of Documents concerning a Discovery tn North 
America claimed.to have been made by Verrazzano. 
His Pima Grammar forms volume five of Shea’s 
American Linguistics, and a memoir of him has been 
prefixed to a new edition (1873) of his Narrative of 
Nuiiez Cabeza de Vaca. 

SMITH, Cuartes Ferauson (1805-1862) was an 
officer who bore the reputation of an ideal soldier on 
account of his vet bearing, his compliance with 
military discipline and etiquette, and his chivalrous 
loyalty to his superiors even when they had been pro- 
moted over his head. In the battle at Fort Donelson 
he commanded the left wing of Grant's army, and 
found himself under a man to whom he had been an 
instructor at West Point. At this time both these 
generals were in Halleck’s department who was pre- 
judiced against Grant and held Smith in high estima- 
tion. General Smith’s conduct at Fort Donelson was 
daring and brilliant. The right wing of the Federal 
army had been turned and the road. to Charlotte 
opened. Grant ordered the positions on his right to 
be retaken, and General Smith to aid the operation 
by an assault on the outer works of the enemy at the 
other flank. He led his division in person with his 
cap hung upon the point of his swor for an ensign, 
and established it immovably in the opposing rifle-pits, 
rendering the position of the garrison untenable. He 
afterwards conducted the Army. of the Tennessee to 
Savannah on the Cumberland river with a view to 
operations against Corinth, Grant having been left 
temporarily by Halleck without command. But at 
Savannah, General Smith succumbed to a disease 
which he had contracted in the Mexican war, and un- 
able to lead his troops at Pittsburg Landing he died 
on the 25th April, eighteen days after Beauregard’s 
retreat. 

He was of Philadelphia birth, his father having been 
a physician. He wasa cadet at West Point where after 
his graduation he served for several years as instructor 
and corps commander, As an artillery officer he fol- 
lowed General Taylor from Palo Alto to Monterey, 
whence he was transferred to General Scott’s army 

articipating in the engagements at Contreras and 
Pinaabsnaso. He led expeditions to the Red River 
and to Utah in which territory he was for a time de- 
partment commander. His services in the Mexican 
war advanced his rank to that of a lieutenant-colonel 

and at Fort Donelson to that of a major-general o 

volunteers. 

SMITH, Gerrrr (1797-1874), 
thropist, was born at Utica, New York, 6th March, 
1797, and died in New York city, 28th December, 
1874. His father had been a partner of John Jacob 
‘Astor in the fur trade and left his son large tracts of 
land in northern New York. To the management of 
this estate Gerrit joined a number of philanthropic 
schemes. For a time he was a liberal contributor to 
- the American enterprise for colonizing Liberia in Africa, 
but becoming convinced of the futility of its plans, he 
withdrew in 1835 and joined the Anti-Slavery Society, 
of which he remained a prominent member until its 
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work was accomplished through the civil war and 
amendments of the Constitution. He parcelled out 
200.000 acres in 50 acre lots among pour men, black 
and white. These settlers, becoming accustomed to 
depend on their patron’s bounty, failed to thrive. In 
1852 Mr. Smith was elected to Congress, and after- 
wards published a volume of his speeches made there. 
The abolition of capital punishment, the restraints of 
orthodoxy, and the vigorous prosecution of the war in 
turn called forth his powers as a speaker and writer. 
He preached frequently to the people of his settle- 
ments, and published several volumes unfolding his 
religious views. Among these were Leligion of Reason 
(1864), Lheologies (1866), Nature the Base of a Free 
Theology (1867). 

SMITH, Henry Boynton (1815-1877), who was 
for twenty-four years a professor, first of Church his- 
tory and then of systematic theology, in the Union 
Theological Seminary of New York, and who was a 
oka geo and successful advocate of the reunion of 
the Old and New School branches of the Presbyterian 
denomination, was born on 21st November, at Portland, 
Maine. He died in New York City on 7th February, 
1877. He was educated at Bowdoin College, where he 
subsequently was a tutor, and in theology at Andover, 
Bangor, Halle and Berlin where he formed lasting 
friendships with Neander, Tholuck, and other eminent 
German scholars. For five years Mr. Smith performed 
yastoral duty at West Amesbury (now Merrimack), 

assachusetts, and for three succeeding years he tau ht 
eae at Amherst. As moderator of the New 

chool General Assembly at Dayton, Ohio, in 1864 he 
made an influential appeal for the unity of that organ- 
ization with the Old School body entitled Christian 
Union and Ecclesiastical Reunion, and three years 
later he published a tentative scheme for the adjust- 
ment of their doctrinal differences, The Reunion of the 
Presbyterian Churches. His wishes were gratified by 
the closing of the breach between the two larger 
branches of American Presbyterianism in 1871, after 
thirty-three years of separation. 

Dr. Smith was editorially connected with the Amer- 
ican putes Review, which was_ subsequently 
merged in the Presbyterian Review. He also edited 
with notes Gieseler’s Church History, Hagenbach’s 
History of Doctrines, and Stier’s Words of the Lord 
Jesus. e left as original publications Relations 
of Faith and Philosophy (1849), Nature and Worth 
of the Science of Church History (1851), Problem of 
the Philosophy ¢ History (1853), Reformed Churches 
of Europeand America in Relation to Church History 
(1855), Christian Theology as a System (1855), Argu- 
ment for Christian Colleges (1857), History of the 
Church of Christ in Chronological Tables (1858), Re- 
port on the State of Religion in the United States 
(1867), a contribution to the proceedings of the Evan- 
gelical Alliance meeting at Amsterdam. He was also 
concerned with Dr. Philip Schaff in editing a Theo- 
logical and Philosophical Library, and with others in 
the preparation of te cog of Dr. Edward Robin- 
son ny of Anson G. Phelps, a New York merchant. 
From his manuscripts posthumous publications have 
been prepared entitled Apologetics (1882), and Jntro- 
troduction to Christian Theology (1883), and a volume 
of Memorrs (1881) has come from the hand of his wife. 

SMITH, James (1720-1806), one of the signers of 
the Declaration of Independence, was born in Teele 
but at the age of ten was brought by his father to 
Pennsylvania. James, educated at the College of 
Philadelphia, became a lawyer and settled first’ at 
Shippensburg, afterwards at York, In 1774 he took 
active measures towards the resistance of British 
authority in the colonies. In the same cause he pub- 
lished an Essay on the Constitutional Power of Grreat 
Britain over the Colonies in America, and in the Penn- 
sylvania Convention of 1775 advocated separation 
from the crown. He assisted in framing the State 
Constitution and in 1776 became a member of the 
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Congress which had already passed the Declaration | State, in 1822, three years after his retirement from 


of Independence, 
that document he affixed his signature. At the end 
of 1778 he retired from Congress but was afterwards 
a member of the State Legislature. He died at York, 
Pa., 11th July, 1806. His reputation was that of 
great drollery which was heightened by ludicrous gest- 
ures, drawling speech and eccentric conceits. 

SMITH, Joan Lawrence (1818-1884), an indus- 
trial chemist, born in Charleston, 8. C. (16th Decem- 


but to the engrossed copy of | 


ber), was educated at Charlottesville, Virginia, in the | 


medical college of his native city, and in Europe. 
After some years of the practice of medicine, he went 
in 1846 to Turkey on the invitation of the Sultan to 


promote cotton culture in that country, but his miner- | 


alogical discoveries proved of greater importance. At 
that time the emery trade of the East was in the 
hands of an English house which was protected in a 
monopoly by the Greek government. Dr. Smith dis- 
covered the mineral in other localities, especially in 
the neighborhood of Ephesus in Asia Minor, and 
established standards for testing its hardness, taking 
the Ceylon sapphire for his unit of measurement. In 
. 1873, he published a monograph on the corundum 
deposits of North Carolina, Georgia and Montana, 
holding the minerals found on the Blue Ridge to be 
of the same geological epoch as those discovered in 
Asia. After five years passed in Turkey, during 
which he produced a treatise on the Thermal Waters 
of Asia Minor, Dr. Smith returned to the United 

tates and became professor of chemistry, first in the 
University of Virginia, and three years later at Louis- 
ville, Ky. In 1866 he improved the microscope with 
an appliance for arranging and examining diatoms. 
He was commissioner to the Paris Exposition of 1867 
and to that of Vienna in 1873 and was one of the 
judges in the chemical department of the Philadelphia 
Exhibition of 1876, publishing valuable reports on 
the state of chemical industries. From his papers in 
scientific periodicals he has produced a volume on 
Mineralogy and Chemistry (1873). In 1872 he was 
president of the ‘‘ American Association for the Ad- 
vancement of Science.” He died at Louisville, 12th 
October, 1884. His collection of meteorites is in 
possession of Harvard University. 

SMITH, Josrpa. See Mormons, vol. xvi. pp. 
852-3. 

SMITH, NarHan (1762-1829), founder of the 
medical department of Dartmouth (1798), one of the 
first professors in the same department at Yale (1813), 
and Drarer to the University of Vermont and to 
Bowdoin College, was born in Rehoboth, Massachu- 
setts, and died at New Haven, Connecticut. He 
worked his own way from a farm in Vermont to in- 
fluence as an organizer of medical instruction. A 
Practical Essay on Typhus Fevers (1824), and a vol- 
ume of Medical and Surgical Memoirs (1831), edited 
after his death by his son NAMGAN Rywo (1797-1877), 
constitute his contributions to professional literature. 
The son was a distinguished physician, educated at 
New Haven, who held professorships in surgery or 
medicine at Burlington, Vermont; Jefferson College, 
Philadelphia; Baltimore, where he was twice con- 
nected with the University of Maryland and where he 
died, and at Lexington, Kentucky. He improved the 
practice of lithotomy, invented a splint for fractured 
thighs, translated Saissy’s Diseases of the Internal 
Eur (1829), and eens an Lssay on Digestion 
(1829), Surgical Anatomy of the Arteries (1832), and 
Treatment of Fractures of the Lower Extremities by 
aa ine of the Anterior Suspensory Apparatus 

867). 

Another Connecticut family gave that State two 
eminent jurists named Nathan and Nathaniel Smith. 
Both brothers were pupils of Judge Tapping Reeve 
at Litchfield, The former died at Washington, D. (., 
in 1835, while serving a term inthe United States 
Senate; and the latter at Woodbury, in his native 


the bench of the Connecticut Supreme Court. 

SMITH, Samvern (1752-1839), a Revolutionary 
officer, was born at Carlisle, Pennsylvania, 27th July, 
1752, and died in Baltimore, 22d April, 1839, whither 
his father, who was prominent in the legislature of 
Maryland throughout the Revolution, had removed 
in 1760, to become a merchant. Samuel was a cap- 
tain in Smallwood’s regiment, and having distin- 
guished himself in the battles of 1776, was made 
lieutenant-colonel of the Fourth of the Maryland 
line. For his gallant defence of Fort Mifflin in the 
Delaware river in the autumn of 1777 he received 
from Congress a vote of thanks and a sword. He 
shared the hardships of Valley Forge and fought at 
Monmouth. His fortune had been lost during his 
service in the army, but he continued to be colonel 
of militia till the close of the war. He was after- 
wards general of the State troops and directed their 
movements for the defence of Baltimore in 1814 when 
Gen. Robert Ross’s expedition was turned back from 
the entrenchments at North Point. He was also a 
member of Congress for forty years, of which he 
served sixteen in the House and four terms in the 
Senate, where he supported the policy of Jefferson, 
Madison and Monroe. While living in retirement in 
his eighty-third year he was called by a committee of 
the citizens of Baltimore to put down a riotous mob, 
for which service he was soon after elected mayor. 

His brother Roperr Surra (1757-1842), who saw 
some service at Chadd’s Ford, in the attempt to repress 
General Howe’s advance on Philadelphia in 1777, and 
four years later was- graduated at Princeton, was a 
member of the Baltimore bar, served in Jefferson’s 
Cabinet at the head of both the naval and the legal 
departments, and during part of Madigon’s first term 
as Secretary of State, but retired before war was 
declared with Great Britain, to which he was opposed 
and against which he published an Address to the 
People of the United States (1811), ’ 

SMITH, Samvet Stannopk (1750-1819), and JoHn 
Buarr (1756-1799), both presidents of important 
American colleges, were the sons of Robert, who 
came in his youth from the north of Ireland, and 
established himself at Pequea in the Conestoga yal- 
ley, Pa., as a Presbyterian minister and master of a 
classical school famous in colonial days. They were 
graduated from Nassau Hall at Princeton, N. J., at— 
an early age, and both found their-way into the 
mountainous districts of Virginia as Presbyterian 
missionaries. Alike they became distinguished for 
their eloquence, the elder for his elaboration of French 
models, and the younger for impetuosity acquired as a 
revivalist in the tiple re valley. In 1775 Samuel 
became the first president of Hampden-Sidney College 
in Prince Edward county, Va., whither John resorted 
to read theology with his brother, whom he also suc- 
ceeded as head of the institution in 1779. This year 
Samuel transferred his services to Princeton Co ege, 
which had recently suffered severely on account of its 
occupation as barracks by the British troops. With 
this institution he was identified for a third of a cen- 
tury, first as a teacher of philosophy, then of theo- — 
logy, and in 1795 as the successor of President John 
Witherspoon whose daughter he had married. He 
died at Princeton after seven years of retirement from 
college duty. Besides lending his influence to pro- 
mote the measures which led to the organizati 
the first General Assembly of the Presbyterian | 
after the Revolutionary war, he undertook to « 
the unity of mankind in a work of little 
ethnological value, but which involved him in 
cism of Lord Kames’s fanciful book on the 
Diversity _of Mankind and a controversy 
Charles White, a Lancashire hysician. Th 
umes of his sermons one of whiee ins 
of their author have been printed, also lectw 
dences for Christianity and on moral hilos 
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the shifting ground of theological and metaphysical 
thought has impaired the value of these works. 

His brother Seba assed a number of years at the 
head of Hampden-Sidney College, then, after a four 
years’ pastorate in Philadelphia, he became the first 
president of Union College, Schenectady, in 1795, the 
year of its incorporation, returning to his last pastoral 
charge in 1799, where he died in August from the 
yellow-fever epidemic. 

SMITH, Sesa (1792-1868), known as a political 
humorist who wrote in a Yankee dialect under the 
subriquet of Major Jack Downing, was professionally 
an editor first_of newspapers in Maine and then of 
periodicals. His Life and Letters of Major Jack 
Downing first appeared in the Portland Courier, and 
after passing through many editions were reproduced 
with a new series of similar papers in 1859 as My 
Thirty Years out of the Senate, a title suggested by 
Colonel T. H. Benton’s popular Vhirty Years’ View, 
which appeared about that time. Besides some school 
books Smith produced Powhatan, a Metrical Ro- 
muince in seven cantos, but of no great merit, and a 
collection of his contributions to magazines under the 


name of Way Down East, or Portraitures of Yankee 
Life (1854). His birthplace was in Backfield, Oxford 


county, Maine; he was an alumnus of Bowdoin Col- 
lege; he moved to New York in his fiftieth year to 
retrieve his broken fortunes, and died on Long Island. 
He was for many years a resident of Portland, where 
he married Elizabeth Oakes Prince, a descendant of 
one of the seventeenth century presidents of 
College. About the time of her husband's pecuniary 
troubles her prolific pen became a source of income, 
producing a metrical romance in 1843 with other 
poems under the title of The Sinless Child. Three 
tragedies are from her hand, The Roman Tribute 
founded wpon the peace dictated by Attila to the 
younger Theodosius, Jacob Leisler, or Old New York, 
and Destiny. Among her most successful novels are 
Bertha and Lily (1854), The Newsboy (1855), and 
Bald Eagle (1867). She has been asa writer and 
lecturer an active advocate of the social and political 
advancement of women. Her later years were passed 
in North Carolina. 

SMITH, Wrii1am (1726-1803), the first provost 
of the University of Pennsylvania, was born in Aber- 
deen, and graduated at twenty-one years of age at the 
university in that Scotch city. Four years later he 
was teaching in a private family on Long Island. At 
this time Dr. Benjamin Franklin’s project for a college 
in Philadelphia had taken the form of a charitable 
academy which was chartered (1753) in the third year 
of its existence, and King’s College in New York was 
struggling towards a charter through religious and 

olitical complications. Smith drew upa plan for the 
atter institution in an essay on the General Jdea of 
the College of Mirania, accepted the charge of the 
Pennsylvania Academy and went to England to obtain 
Episcopal orders, all in the year 1753. Two years 
afterwards his academy was rechartered as the Col- 
lege of Philadelphia with Smith as provost, which 
osition he held twenty-six years and until the legis- 
ature, at the instance of his political adversaries in 
order to dislodge him and his friends, converted the 
institution into the University of Pennsylvania. Ten 
years later Dr. Smith managed to regain his position 
under the new incorporation and held it until 1791 
when he gave place to the plans of his opponents and 
the demand of his advancing years for repose. He 
lived in the enjoyment of an annuity of £100 [$486], 


iven ina ation of his services, until his death on 
the 14th May, 1803. In the polities of his common- 
wealth he made himself obnoxious to the legislature by 


supporting the pretensions of the Penn proprietors, 
chun led to his arrest.during the French and Indian 
war, at which time his classes came to his place of de- 
tention for recitation. On his release he sought a tem- 
porary asylum in England and was honored by a doc- 
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tor’s degree from the University of Oxford. Three years 
later (1762) he, with James Jay, obtained in England 
large sums for the endowment of the two colleges of 
New York and Philadelphia, of which £6000 | 29,160] 
was the share of the latter. In the Revolutionary 
crisis, apene tt not escaping suspicion of aristocratic and 
monarchical predilections, he overcame them by the 
steadiness of his loyalty to the cause of the colonies. 
His oratorical fame was high. At the invitation of 
Congress he pronounced an eulogy on Gen. Mont- 
gomery, and at that of the Philosophical Society 
another upon his friend Benjamin Franklin. From his 
numerous printed discourses, essays and orations, two 
volumes of his Works were gathered in 1803 and pre- 
faced by Bishop White, while an elaborate biography 
in fuur volumes has been given to the world by his 
great-grandson, Horace Wemyss Smith. 

Dr. Smith’s son WittrAm Moore Sarre (1759- 
1821), a Philadelphia jurist who published a volume 
of Poems (1785), was the father of Winiram Rv- 
DOLPH (1787-1868) and RicHarp PENN SmITH 
(1799-1854). The former wrote the Life of George 
Wythe in Sanderson’s Biography of the Signers, re- 
moved to Wisconsin at fifty years of age, interested 
himself in local researches and became the historian 
of his adopted State (4 vols., 1854). The latter, after 
editing for five years the Aurora, which under his 
immediate predecessor William Duane had been an 
influential Democratic newspaper, turned his attention 
to thedrama. He wrote two tragedies, Caius Marius 
prepared for Edwin Forrest, and The Venetian, besides 
panchetna many farces and comedies, of which a num-. 

er were put upon the stage successfully. From his 

pen came the tales The Forsaken (1831), and The 
Actress of Padua (1836), and also a Life of David 
Crockett (1836). A collection of his works with a 
biographical sketch was posthumously published by 
his son Horace Wemyss, the biographer of Provost 
Smith, who has edited a number of Revolutionary pam- 
phlets and manuscripts under the title of Nuts for 
Future Historians to Crack (1856), and the Patriotic 
Songs of America. 

SMITHSONIAN INSTITUTION had its origin 
in the bequest of James Smithson, an En- 
glish physicist who lived a bachelor and 
died 27th June, 1829, at Genoa, Italy. He was of 
noble lineage on both sides, but of illegitimate birth. 
His father, Sir Hugh Smithson, married Elizabeth 
Seymour, daughter of the duke of Somerset, who in 
1749 was created Harl of Northumberland with the 
reversion of the title to his son-in-law. In advanced. 
life Sir Hugh formed a liason with Mrs. Elizabeth 
Macie, a near relative of his wife, according to 
James’ statement, of which about 1765 the issue 
was the founder of the Smithsonian Institution, the 
year before his father was made the first duke of 
Northumberland. Under the maternal surname he 
read at Oxford, becoming noted there for his devotion 
to chemistry into which ao carried the practice of an 
analysis so close that he found four or five different 
salts in part of a tear-drop. He was a fellow of the 
Royal Society and contributed valuable papers on 
chemistry to scientific periodicals. His father, whose 
name he assumed for the last thirty years of his life, 
had the grace to enrich him, and his fortune he be- 
stowed, in the event of a nephew’s death without 
issue, upon the Government of the ‘‘ United States of 
America, to found at Washington, under the name of 
the Smithsonian Institution, an establishment for the 
increase and diffusion of knowledge among men.”’ 
overnment came 
into effect in 1835, and the estate was paid into the 
hands of its agent, Richard Rush, three years later. _ 

This bequest when turned at the mint into Ameri- 
can coin netted $515,169. The Institution eahavsa’ 
was organized in 1846, when the accrued ; 
interest amounted to $242,129, which was appropriated 
to the erection of suitable buildings if so much should 
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be needed. In 1867 a residuary legacy of $26,210.63 
from the Smithson estate, and next year $103,620.37 
accumulated from savings of income, were added to 
the permanent endowment, which has been enlarged 
by one or two small bequests, by further savings and 
by the sale of some Virginia bonds until it reached, 
Ist January, 1884, the sum of $703,000. 


This fund has been paid into the United States | 


treasury as a perpetual loan to the Government, bear- 


ing 6 per cent. annual interest, and upon the income | 
thus derived have been charged all the current and 


improvement expenses which pertain to the strict 
execution of the founder’s testament. 

For the year 1883, the expenditures were $15,773.67 
for salaries and labor, $14,868.83 for publications, $2,- 
799.47 for explorations, and $6,192.34 for literary and 
scientific exchanges, a fair display of the usual distri- 
bution of the income. 

For some years after the acquisition of the first 
Smithson fund nothing was done, nor was 
it clear in what way the wishes of the tes- 
tator could best be carried out. It was not without 
considerable conflict of opinion and several experi- 
ments that the policy, of which the first secretary, 
Dr. Joseph Henry, was the leading exponent, became 
dominant in the management and the Institution con- 
fined itself strictly to encouraging original scientific 
researches and to publishing results, thus aiding the 
‘increase and diffusion of knowledge among men.” 
Meanwhile the funds had been loaned to Arkansas and 
other States for internal improvements, the general 
Government being then virtually without debt. In 
August, 1846, Congress passed the first Act of organ- 
ization, by which the President, Vice-president and 
Chief Justice of the United States, the members of 
the Cabinet, the Patent Office Commissioner and the 
mayor of Washington, together with such honorary 
colleagues as they might select, were created ‘‘ an es- 
tablishment under the name of the Smithsonian In- 
stitution.’’ It devoted accrued interest to the erection 
of buildings, restricted future expenditures to the in- 
come of invested funds, and for the actual manage- 
ment provided subject to the supervision and instruc- 
tion of the Institution a Board of Regents, consistin 
of the Vice-president and Chief Justice of the Unite 
States, the mayor of Washington, three members 
from each house of Congress, two citizens of the 
District of Columbia, and one each from any four 
States of the Union. Four branches of service were 
enjoined upon the regents : the formation of a library, 
of a museum upon which were bestowed the collec- 
tions belonging to the United States, of an art gallery, 
and of an organization to promote scientific research 
and to diffuse knowledge. At first they divided the 
income sons between the latter and the three other 
departments, but with the administrative growth of 
the Institution it constantly tended to disengage itself 
from all other works than those of promoting original 
investigations and of publication. For this course 
three conclusive reasons were alleged; namely, that 
it was in better accordance with the known tastes and 
the testamentary language of James Smithson, that 
the income of the Institution was not sufficient to sup- 
port efficiently any greater diversity of services, and 
that a library, musenm and art gallery were of too local 
an influence to fulfil the duty of diffusing knowledge 
among mankind. The wisdom of thus cutting off 
literature and art, though warmly contested for a time, 
has been amply vindicated through the ever-multiply- 
ing and widening divisions of science by the powerful 
stimulus given to personal investigations, by the valu- 
able assistance rendered to the Gaovesusielt depart- 
ments, by the international and home connections 
formed with scientific organizations, and by the com- 
manding place of respect and efficiency which the 
Institution has gained throughout the world. 

The library, of which Charles Coffin Jewett (1816- 
1868) was the first librarian from 1848 to 1858, and 
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who made a studg of bibliography, became a repository 


‘of the publications of hundreds of learned societies. 


In 1865 it was consolidated with the Congressional 
Library at Washington, which binds and cares for the 
collection of the Lustitution, according to the latter 
a right to reclaim its books upon payment of the costs 
incurred on their account. ‘The art collection was de- 
posited with the Corcoran public gallery after its gen- 
erous founder had established in 1872 that free insti- 
tution in Washington. 

The botanical collection was transferred to the Bu- 
reau of Agriculture under the Interior Department 
of the Government; the anatomical and muteria 
medica specimens went to the medical museum of the 
Army Department; the meteorological service em- 
ploying at one time over 500 observers was trans- 
ferred to the United States S1GNAL SERVICE (x. vol. 
xxii. p. 903); the National Museum (». p. 915), which 
received until 1870 partial support from Congress, has 
since then become an entire charge upon the National 
Treasury, and the grounds were restored to the care 
of Congress, which has since maintained them at pub- 
lic expense. 

President Polk laid the corner-stone of the existing 
building in 1847. It is a fire-proof struc- 
ture, 447 feet in extreme length and 160 
feet in greatest depth; it is constructed of 
a grayish sandstone in an early Norman style, and with 
its nine towers of varying height and its apsidal west, 
wing presents a cathedral-like appearance. It consists 
of a central edifice two stories high, containing two 
halls 200 feet long and 50 wide, and two wings con- 
nected by cloistered corridors with the main building. 
It was completed in 1855 from the plans of James 
Renwick, an architect of New York. ‘Ten years later 
a fire, starting at a defective flue, destroyed the upper 
central hall and the adjoining rooms on the west, in 
which conflagration was destroyed a series of portraits 
of Indian chiefs made by J. M. Stanley during excur- 
sions among their tribes, and which were a popular 
attraction of the Institution. Repairs were estimated 
to cost $100,000, which were effected out of the in- 
come, and the total cost of the edifice has been some- 
thing over a half million of dollars. ; 

Four methods are employed in fulfilling the func- 
tions of increasing and diffusing knowledge 
among men, (1) Trained observers are Methods. 
either employed to investigate allotted fields 
of research, or are assisted in their self-chosen work. 
Often naturalists and physicians are assigned to ac- 
company Government explorations and make those 
purely scientific examinations which, while of great 
national value, are at least among the doubtful infer- 
ential powers bestowed by the Constitution upon Con- 
gress. (2) An extensive system of correspondence is 
carried on, by which information is acquired and freely 
imparted upon all subjects relating to science, and un- 
der which the telegraph is used to disseminate astro- 
nomical announcements. (3) Exchanges of publiea- 
tions, typical specimens, and duplicate collections are 
maintained with every learned body in the world. In 
1886 no less than 3000 foreign societies were em! 
in this system of reciprocity. It also includes Goy- 
ernment reports of philoadphis value, which ly at 
home and abroad are available for the mutual cour- 
tesies of scientific societies. (4) The Institution kee: 
up a uniform series of publications for distribution 
among its associates tod clientage. It publishes no 
memoir nor contribution which does not contain some 
positive addition to the world’s information, and this 
standard is determined by experts in the especi 
of writing submitted to it. The publications 
sorbed by exchanges with learned societies,  _ 
by correspondents who enrich the Smith- 
sonian collections and literature, by mem- 
bers of Congress who use their diseretion in 
them among the investigators and instit 
constituency, and by answers to personal a’ 
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plications for information and books are very consid- 
erately treated when they come from studious persons 
and scholars of reputation. 

The periodical publications of the Institution are the 
Annual Reports made to Congress, printed in octavo 
at Government expense and circulated by members 
of either House, or by the Institution; Contributions 
to Knowledge, which consist chiefly of investigations 
maintained or assisted by the Institution, and in 1887 
amounted to twenty-five quarto volumes; Miscellaneous 


Collections in octavo, which include: (a) Proceedings | 


of the United States National Museum ; (b) Bulletins, 


of the same museum ; (c) Bulletins of the Philosophi- | 


eal Society of Washington ; (d) Transactions of the 
Anthropological Society of Washington ; (e) Proceed- 
tngs of the Biological Society of Washington, and 
monographs intended to excite a widening interest in 
natural history researches. 
National Museum and Reports of the Bureau of Eth- 
nology and papers from affiliated societies are also 
printed and circulated separately. The Miscellaneous 
Collections comprised in 1887 thirty volumes. 
The mm and Chief loueis of the Hee 
tates are respectively ex-officio president 
pagsyir and chancellor of the Baueiecntans Institu- 
tion. Its executive officer is the secretary or director, 
a position first held by Dr. Joseph Henry for thirty- 
one years, when, on his death in 1878, he was suc- 
ceeded by Spencer Fullerton Baird, a distinguished 
naturalist, who had served from 1850 as assistant 


secretary. The Board of Regents at its meeting 12th 
January, 1887, appointed as assistant secretaries 
Prof. S. P. Langley, the eminent astronomer of the 


Alleghany Observatory in charge of the Smithsonian 
Institution, and Prof. G@. Brown Goode in charge of 
the National Museum. Mr. Baird’s administration 
has been marked by a generous consideration for cabi- 
net collections, as well as for the laboratory and obser- 
vational specialties of his great predecessor. Fortu- 
nately this divergence of administrative tastes long 
since ceased to affect otherwise than favorably that 
particular private trust legally known as the Smith- 
sonian Institution. Dr. Henry’s oe succeeded in 
disengaging this trust from all other entanglements, 
and subordinating it purely to the acquisition of fresh 
facts and methods of scientific progress and to a dis- 
semination over the world of the progress made. The 
original ventures eliminated from this trust were not 
thereby destroyed but one by one passed to the foster- 
ing eustody of other congressional incorporations, so 
that the Institution is environed not only with its nat- 
ural scientific clientage, but with congeneric associa- 
tions influenced and colored by its leadership, whose 
independent and generous incomes widen its virtual 
resources and ascendency. 

In the public mind the National Museum and the 
Fish Commission of the United States, although sus- 
tained by separate appropriations of money, are inti- 
mately associated with the Smithsonian Tnatitution, 
because they are both paded over by Mr. Baird,! be- 
cause the collections of the Commission are deposited 
in the Museum, and because the buildings of the latter 
establishment are on the original reservation of the 
Smithsonian Institution. 

Ethnology.—The natural history of primitive man, 
especially in North America, has always been an object 
of attention with the Smithsonian Institution. Its 
first serial publication was the work of Squier and 
Davis on the Ancient Monuments of the Mississippi 
Valley, which appeared in 1848. In 1879 Congress 
appropriated $20,000 for ethnological studies in the 

est. which was the beginning of a distinct bureau 
This bureau is under the direc- 
tion of Major John Wesley Powell, who in 1872 was 
placed in of an exploration under Smithsonian 
auspices of the Colorado River of the West, and who, 
in 1881, became director of the Geological Survey 
connected with the Department of the Interior. Some 

1 Died at Wood's Holl, Mass., 19th August, 1887. He was born 
at Reading, Pa., in 1823. 
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}account of these ethnological investigations will be 
found in the article PurBLo INDIANS (vol. xx. pp. 
| 889, 890). 

National Museum.—A ‘‘ National Institute for the 
Promotion of Science,’ after two years spent in or- 
ganization, was incorporated by Congress in 1842. It 
began the intermittent publication of Bulletins in 1841, 
and in 1855 a more regular series of Proceedings, but 
in 1858 the Institute was dissolved and its treasures 
consigned to the custody of the Smithsonian. The 
older organization deposited its collections for many 
_ years in the Government Patent Office, and they were 
enriched by accumulations entrusted to it by the War 
and Navy Departments, among which were the objects 
of interest gathered in Charles Wilkes’s expedition to 
the Pacific and Southern Oceans, by contributions from 
| France and the British Government, and by original or 
duplicate exhibits from the Crystal Palace Expositions 
of London in 1851 and of New York in 1853. In the 
Act of Congress establishing the Smithsonian Insti- 
tution it was made the repository of collections belong- 
ing to the United States, and the accumulation of sci- 
entific cabinets was made one of the duties of its re- 
gents. From the outstart they required that collections 
made by those who engaged in original work under 
their auspices should become the property of the In- 
stitution. The appropriations of Congress for the 
support of the Museum gradually increased in liber- 
ality and about 1870 became sufficient for its mainte- 
nance. It was long located in the Smithsonian build-, 
| ing where about 30,000 square feet of floor-room were 
‘available for it, but the collection rapidly outgrew this 
accommodation. Under the authority of Congress the 
Smithsonian Institution and the Fish Commission pre- 
' pared a classified exhibit of the resources of the United 
States to be placed in the Philadelphia International 
Exposition of 1876, at the close of which these collec- 
tions together with the contributions of foreign coun- 
tries and of Americans from their display on the 
same occasion, were transported to Washington in a 
train of fifty cars. The demand for space in order to 
preserve and present in systematic arrangement these 
accumulations led Congress in 1879 to authorize the 
erection of a separate building. Its ground plan is 
square, having dimensions of 327 feet on each side 
and inclosing an area of 2.32 acres. The structure, 
after designs by Cluss and Schulze, is one story in 
height with provision for added galleries, is of stone © 
and brick, of which the latter is worked into polyehro- 
matic decorations, and is fire-proof with floors of mar- 
ble tiling. The total cost has been about $320,000, and 
its occupation began in the autumn of 1881. Before 
its completion the enormous gatherings of the United 
States explorations and geological surveys, of the Eth- 
nological Baan, of investigations made by the Smith- 
sonian Institution either separately or a pom with 
Government departments, of ichthyological objects ob- 
tained by the Fish Commission or from international 
exhibitions, and of the American Institute of Mining 
Engineers in mineralogy and metallurgy, were suffi- 
‘cient to fill a building half as large again as that pro- 
vided for them. The appropriation for the protection 
-and maintenance of the National Museum in 1884 was 
$100,112.82, and through its methods of acquisition 
the Smithsonian Institution is provided with a vast 
number of duplicate specimens which enter into its 
system of exchanges, whereby it multiplies the classes 
of objects on the Museum shelves, and enriches the 
cabinets of scientific organizations in each of the 
United States and in foreign countries. 

Fish Commission.—In 1871 Congress created a Fish 
Commission, at the head of which was placed Spencer 
F. Baird, who had already distinguished himself by 
papers on American ichthyology in the Smithsonian 

ublications. The objects of this Commission were : 
1) inquiry into the physical conditions of United States 
waters, into the nature, number, and relationships of 
their inhabitants, and into the methods, appliances 
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and history of fisheries; and (2) the propagation of 
food-fishes. For an account of the second branch of 
this service see PIscIcULTURE (vol. xix. pp. 137, 138), 
by George Brown Goode, a writer on ichthyology who 
is in the service both of the Fish Commission and the 
National Museum, and who prepared the American 
displays for the Sea tl Exhibitions at Berlin 
‘ed London in 1880 and 1883. At first Mr. Baird was 
dependent upon the Navy Department for boats and 
aibiors to command them, but the Commission is now 
supplied with two vessels constructed according to its 
own plans. The ‘‘ Fish Hawk”? is a flat-bottomed boat 
of about 800 tons burden, equipped with twin screw- 
sropellers and with apparatus for hatching food-fishes. 
er service now is chiefly upon the coast and river 
waters in connection with propagation. The ‘* Alba- 
tross’’ is a newer steamer of 1300 tons displacement, 
fitted out for deep-sea dredging and taking submarine 
temperatures, and with conveniences for laboratory and 
cabinet work. Both of these vessels have made ex- 
plorations, particularly upon the Gulf Stream off the 
New England coast, and have added several hundred 
species to the known deep-sea fauna. Of the Zchino- 
rmata rare specimens of the Hchinidea or Sea- 
urchins, of the Asteridea or Starfish, and of the 
Holothuridea or Sea-Slugs were taken at depths rang- 
ing from one to two miles, while specimens of the 
Ophiuridea or Sand-Stars were brought up from the 
depth of three miles. There were mollusca and crus- 
.tacea taken at depths from one to three miles exceeding 
fifty species. y these explorations the tile-fish 
(Lopholatilus), which were found abundantly within 
the Gulf Stream, was added to the list of sea-foods ; 
but in 1882 quantities of them were seen floating dead 
upon the surface of the water—a destruction which 
was attributed to cold currents of unusual extent. 

In exchanges of food-fishes between Germany and 
the United States the former country has successfully 
received six species of Salmonidze ; the brook, rainbow, 
and lake trouts, the California salmon or quinnat, the 
Maine land-locked salmon, and the whitefish of the 
great lakes: while the latter country has obtained in 
return of Salmonidee the salbling, the common Euro- 
pean trout or Salmo fario, the gold-orfe, and the Ger- 
man carp. The Commission has succeeded in intro- 


ducing the latter fish into Ecuador and Colombia in | ( 


South America. 

There are under the Commission seventeen stations 
for hatching fish, which aid those existing in every 
State of the Union. The principal station is at Wood's 
Holl on Vineyard Sound in Massachusetts. 

The ‘* Albatross '’ has surveyed large portions of the 
deep seas off the Atlantic coast, ascertaining many new 
physical facts concerning that ocean, establishing the 
existence and extent of new fishing banks, and col- 
lecting undescribed 4 re of fauna and other mate- 
rial new to science. ‘These discoveries are all registered 
in the cabinets of the National Museum, and their 
progress is duly recounted in the Bulletins of the Com- 
mission published by Congress. Mr. John A. Ryder 
is the embryologist of this Board.’ In its maintenance 
the Government spent nearly $2,000,000 in the first 
fifteen years of its existence. DH0.)K)) 
SNETHEN, Nicwonas (1769-1845), one of the 
founders of the Methodist Protestant Church, was 
born at Glen Cove, Long Island, on the 15th Novem- 
ber, 1769. Brought me ona farm, he became at twenty- 
five an itinerant in the Methodist ministry, laboring 
first in New England, afterwards in South Carolina. 
He was the travelling companion of Bishop Francis 
Asbury and though their views of church polity 
differed widely they were warm friends and mutual 
helpers. In1804 Snethen was stationed in New York 
city, but in 1806 he settled in Maryland on a farm 
which he had acquired by marriage. Although Meth- 
odism had been received with favor in Pea whe and 
Seen there was in that region a strong deprecation 
of the autocratic power of the bishops. At the first 


1 G. Brown Goode succeeded Spencer Baird September, 1887, as chief of this commission. 
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General Conference held at Baltimore in 1792 James 
O’ Kelly of Virginia was the leader of the opposition 
and afterwards of a secession movement. . To his 
Apology Snethen as secretary of a committee pre- 
pared a Reply which was approved by the General 
Conference of 1800, and he afterwards published an 
Answer to O'Kelly’s Rejoinder. Snethen with the 

rowth of Methodism advocated the reconstruction of 
its General Conference as a body of delegated repre- 
sentatives from the Annual Conferences instead of a 
gathering of all ordained preachers who could attend, 
and saw the plan approved in 1808 and in operation 
four years afterwards. 

Though a defender of the established order at first, he 
was by no means satisfied with the ecclesiastical polity 
under which he was placed, and as a counterpoise to 
pure clerical ascendency sought to admit laymen to 
its councils,—a project rejected by the General Confer- 
ence of 1828 with severe disciplinary measures against 
some of its promoters. 

This agitation culminated in the formation of the 
Methodist Protestant Church, a denomination which 
rejects Episcopacy and adheres to lay representation, 
and which held its first General Convention in Balti- 
more in 1830 with 83 ministers, and lay representatives 
from nearly every State in the Union. Its strength 
however lay close to Mason and Dixon’s line, at 
which it subsequently divided on account of divergent 
views on the slavery controversy. Snethen who had 
done so much for the movement did not take part in 
its formal organization. The previous year he had 
sold his farm in Maryland, emancipated his slaves and 
removed to Indiana, where he soon joined the new 
organization and bore a prominent part in its affairs 
until his death, residing chiefly in Cincinnati. He 
assisted in editing the Methodist Protestant im 1834, 
and published Lay Representation (1835) and .other 
works. Always urging the necessity of a learned min- 
istry he devoted much time to education. In 1836 
he was engaged in an attempt to found a theological 
school in New York city, and in 1837 at Lawrenceburg, 
Indiana, but both attempts failed. His death occurred 
at Princeton, Indiana, 30th May, 1845, while he was 
on a journey to Iowa for a similar purpose. His son 
W G Snethen has published his Life and Works 

1861). 


SOLA, ABRAHAM DE (1825-1882), a learned Jew- 
ish divine, Orientalist and naturalist born in London 
18th September, 1825, was the son of David Aaron de 
Sola, and was descended through his mother from the 
Meldola family. From an early age he was an enthu- 
siastic student and received a careful education, his 
father himself superintending his theological and lin- 
guistic studies. His intellectual ability was soon recog- 
nized by Sir Moses Montefiore and others be 
withstanding their recommendation that he should 
remain in London, he accepted a call from the Portu- 
guese-Hebrew congregation in Montreal. | n 
Canada early in 1847 he speedily gained treat al 
ence with his congregation and, although his growing 
reputation as a pulpit orator and his recognized posi- 
tion as one of the foremost leaders of the Orthodox 
Jewish party procured him calls from several of the 
largest and wealthiest synagogues in the United States, 
he continued there, finding time also for re 1es 
in natural history. ‘ itehtn ren 

Among the various literary and scientific bodies of 
Montreal he became a prominent figure, where f 
number of years he was president of the Natural | 
Society. In 1853 he wasappointed Professor of |] 
and Oriental literature at McGill Unive 
period following this appointment Dr. De 
producing numerous lectures and treatises 
and Oriental subjects, found time to « 
natural history studies, contributing 
Hall’s British American Journal. fi f 
a session of the United States Cong: 


being the first foreigner on whom that 
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conferred. About this time he delivered lectures to | held a treaty which had been negotiated for reciprocity 


the Hebrew students at the Presbyterian College in 
Montreal, and on the Spanish language and literature 
at MeGill University, but this prodigious activity soon 


told on his naturally strong constitution and in 1876 | States in 1855, and after 


his health gave way. 

Recruiting by a year’s rest in Europe, he resumed 
his work at McGill University and in the synagogue, 
contributing also during 1879 and 1880 to the press, 
but his shattered health was not equal to the task, 
and on 5th June, 1882, while he was visiting in New 
York, American Israel was deprived of one of its most 
active workers. 

Besides his many lectures, treatises and contributions 
to periodicals on philological and historical Hebrew sub- 
jects the more important of De Sola’s publications were: 
Notes on the Jews of Persia under Mohammed Shah 
(1848), followed by The History of Jews of Persia, and 
the Cosmography of Peritsol, which latter work met 
with great favor both in Europe and America and 
was translated into several foreign languages; A Com- 
mentary on Samuel Hannagid’s Introduction to the 
Talmud (1853); Lectures on Scripture Zoology (1848); 
in conjunction with Rey. J. J. Lyons, a work on 
The Jewish Calendar System (1854); in the same de- 
cade The Sanitary Institutions of the Icbrews, a crit- 
ical investigation of the rabbinical dietary and hygienic 
laws from a modern scientific standpoint, and a work 
supplemental to it called Behemoth Hatemeoth; Life 
of Shabbatai Ssevi, the False Messiah (1869) ; History 
of the Jews of Poland (1870) ; and History of the Jews 
of France (1871). He also purchased from the exec- 
utors of Isaac Leeser the copyright and plates of that 
author’s works and of these republished a translation of 
the Bible into English according to the Jewish version, 
and a translation of the Jewish Form of Prayers 
which he considerably revised. 

SOPHOCLES, Evanaetinus ApostoLipEs (1807- 
1883), a Greek-American scholar, was born near Mount 
Pelion in Thessaly 8th March, 1807, and died on 
17th December, 1883, at Cambridge, Massachusetts. 
His early education was received in the convent of 
Mar-Saba at Mount Sinai. Afterwards coming in 
contact with American missionaries at Athens he was 


induced to remove in 1829 to the United States. For 
a time he studied at Amherst College. He taught 
there, also at Hartford and New Haven. Meanwhile 


e ne geet an excellent series of elementary text- 
books of both ancient and modern Greek. In 1842 he 
was appointed tutor and then adjunct professor of 
Greek at Harvard College, and in 1860 obtained 
the chair of Ancient, Modern and Byzantine Greek. 
The degree of LL.D. was conferred on him‘in 1868. 
His most elaborate work was his Gireek Lexicon of the 
Roman and Byzantine Periods (1870). ‘Twice or 
thrice he visited his native land, but he returned to 
his semi-monastic life at Cambridge, whence he re- 
mitted from time to time assistance to needy rela- 
tives. i 

SOULS, Prerre (1801-1870), an American senator, 
born at Castillon in the French Pyrenees, was the son 
of a lieutenant-general in the French republican 
army. While attending college at Bordeaux Pierre 
took part in a conspiracy against the Bourbons and 
concealed himself from prosecution for a year in the 
guise of a shepherd. He afterwards went to Paris and 
was connected with a republican journal. When tried 
for an attack on the ministry he thrust aside his timid 
advocate and maintained the lawfulness of’ his course. 
Though condemned to or abaya he escaped to 
England, and thence made his way to the United 
States, settling in 1825 at New Orleans where he took 
up the practice of law. In the U. 8S. Senate to which 
he was elected in 1847 he was an advocate of extreme 

views. In 1853 President Pierce sent him 
as minister to Madrid where he quarrelled with the 

French ambassador and wounded him in a duel, gave 
countenance to a revolutionary outbreak in 1854, with- 


|New York harbor. 
;ment he was released on condition of leaving the 


of trade between the United States and Cuba, and 
joined in the Ostend manifesto concerning the acqui- 
sition of that island. He returned to the United 
wards opposed the secession 
of Louisiana as premature. On the capture of New 
Orleans he fell into the hands of the Union forces, was 
arrested for disloyalty and sent to Fort Lafayette in 
After some months’ imprison- 


country. He went to France, but came back in 1869 
and died on the’ fullowing 16th March, at New 
Orleans. 

SPALDING, Martin Jomn (1810-1872), was arch- 
bishop of Baltimore. He was of a Kentucky family 
which has furnished several eminent members of the 
American Catholic hierarchy, and was educated in the 
schools of his church at Lebanon, near which he was 
born and at Bardstown in the adjoining county of 
Nelson, Kentucky, where in his early ministry he also 
served as pastor, theological professor, and founder of 
a Trappist community. Mr. Spalding was ordained 
priest on the completion of his theological training at 
the Propaganda College at Rome.in 1834, and a few 
years later attracted attention by his lectures and dis- 
courses in defence of Roman Catholicism delivered in 
different parts of the country and published in 1847 
under the title of Hvidences of Christianity. About 
this time he reviewed in a work which he expanded 
sixteen years later into a History of the Protestant 
Reformation, D’ Aubigné’s History of the Reformation 
(1860), covering all the countries of western Europe, 
to which he added in 1844 Sketches of Early Catholic 
Missions in Kentucky. In his thirty-ninth year he was 
consecrated coadjutor to bishop B. J. Flaget of Louis- 
ville, whose Life, Times and Character he subsequently 
wrote (1852), and on the death of whom in 1850 he 
succeeded as diocesan. He was translated to the 
primacy of the American church and the archiepis- 
copal see of Baltimore in 1864, in which office he died 
on the 7th February, 1872. The prominent features 
of his episcopal administration were his energetic ad- 
vocacy of a system of parochial schools for Catholic 
children, his services on behalf of the discipline of the 
Awerican branch of his church, and his opposition to 
the positive enunciation of papal infallibility at the 
Vatican Council. In the diocese of Louisville he in- 
troduced a system of government to assimilate the 
position of the clergy to that of canonical rule, and at 
the second Plenary Council of Baltimore in 1866 he 
drew up the Acta et Decret« in form to render them a 
manual of discipline for the American Catholics. At 
the Vatican Council where he served on the postulate 
commission, he led the American bishops in their 
desire rather to prohibit the gainsaying of’ pontifical 
teaching than to assert its ex-cathedra certitude, but 
they yielded to the preponderance of’ sentiment against 
them. He promoted the foundation of The Catholic 
Guardian and The Catholic World periodicals. and of 
the Catholic Publication Society, gathered into two 
octavos his selected reviews and essays which ap- 
peared under the title Miscellanea (4th edition, 1866), 
and edited with notes Darras’s General History of the 
Catholic Church. A Life of the archbishop has been . 
written by his relative John Lancaster Spalding, the 
first Catholic bishop of the diocese of Peoria, Illinois. 
A brother of the primate, Benrpicr Josepu Sparp- 
ING (1813-1868), was educated at the same institn- 
tions, and was for many years and until his death 
vicar-general of the diocese of Louisville and pastor 
of the cathedral church in that city. 

SPARKS, Jarep (1789-1866), an historical biog- 
rapher chiefly of Americans distinguished in the 
struggle of the colonies for independence, was born 
in Tolland county, Connecticut, and worked his way 
through Harvard College with the class of 1815. Four 
years later, having meanwhile maintained himself as a 
Harvard tutor and assistant editor upon the North 
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American Review, he settled at Baltimore as a Uni- | 
tarian pastor, where he remained until 1823, during | 
the last two years of which time he was chaplain of 
the lower house of Congress. At this time Unitari- | 
anism was in its polemic initiative stage and Sparks | 
participated skilfully in its controversies, assailing | 
with tw quoque arguments the Episcopal position of | 
Dr. W. EK. Wyatt and the Presbyterian position of Dr. | 
Samuel Miller of Princeton, both of whom had pub- | 
lished strictures on Unitarianism, and collating from | 
English theologians, philosophers and scholars opin- | 
ions favorable to Socinianian faith. The breaking down | 
of Mr. Sparks’s health, while compelling him to re- | 
linquish pastoral duty and resort to travel, started him 
upon that career which has rendered him both famous | 
and invaluable to the student of American history. 
He had resumed editorial work in Baltimore, founding 
there for a brief career the Unitarian Miscellany aud 
Christian Monitor, and on leaving that city he estab- 
lished himself as editor and proprietor of the North 
American Review at Boston. In his travels he ac- 

uainted himself with the archives of the general 
Government of the thirteen original States, of Great 
Britain and of France, and possessed himself of the 
Mount Vernon papers with a view to illustrate the 
career of Washington, and in 1837 a completed edition 
of the Writings of George Washington taken from the 
original manuscripts was before the world in twelve 
volumes, the first of which was devoted to the biog- 
raphy of the first President. Abridged editions of 
this work were produced in England without the au- 
thor’s consent, in French by Guizot and in German by 
Friedrich von Raumer, of Berlin. It was assailed for 
infidelity to the original papers by the late Lord Stan- 
hope, but the controversy left the substantial accuracy 
of Mr. Sparks’s labors unimpaired. Contemporary 
with these labors was the pabbcwtitn of the Diplo- 
matic Correspondence of the American Revolution (12 
vols. 1829-30), ‘‘conformably to a Resolution of Con- 
gress’’ passed in 1818, also of a Memoir of the intrepid 
and unfortunate traveller John Ledyard (1829) and 
of a Life of Gouverneur Morris (3 vols. 1832). 

Two other large undertakings were achieved by this 
industrious collator and author, a Library of American 
Biography which embraces memoirs of sixty separate 
persons and of which a number of editions have been 
printed, and The Works of Benjamin Franklin with 

Notes and a Ife of the Author (10 vols. 1836-40). 
To the biographies Mr. Sparks contributed those of 
Ethan Allen, Benedict Arnold, Pére Jacques Mar- 

uette, Robert Cavelier de la Salle, Count Casimir 

ulaski, John Ribault, and General Charles Lee. 
Franklin’s Autobiography reappeared in Mr. Sparks’s 
collection of his works, from which separate editions 
of it have been given to the press, also a French 
compilation from it by Laboulaye. Since this event 
Franklin's original manuseript of it has been recovered 
in France by John Bigelow, who has edited and pub- 
lished it. To these important works Mr. Sparks added 
the Correspondence of the American Revolution (1853), 
which consists of letters addressed to Washington by 
nearly two hundred of his eminent contemporaries, and 
at the time of his death (14th March, 1866) he was 


engaged upon a history of the American Revolution. 
ore ephemeral publications came from Mr. Sparks’s 
pen in reviews and periodicals, but the value of his 
services lies in the works enumerated which have gath- 
ered into accessible form the material with which no 
future historian of the American struggle for inde- 
Sa can dispense. Their characteristics are in- 
ustrious research, veracious use of material, and the 
judgment of a cultivated mind. For fifteen years Mr. 
parks was connécted with the faculty of Harvard 
College, first as professor of history and for the last 
four years from 1849 to 1853 as president, when fail- 
ing health led him to seek private life at Cambridge. 
is own pverehy has been preserved in a volume 
by George E. 


is of Boston, and in another by | captain, and so, as the inscription on his 
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Brantz Meyer of Baltimore, both appearing in 1869. 
His books and manuscripts bave become the property 
of Harvard Library. 

SPRAGUE, Witttam Bue ci (1795-1876), who 
made a specialty of clerical biography, and was a dili- 
gent collector of autographs and historical pamphlets, 
eave his valuable literary accumulations to the New 

York State Library at Albany. The chief fruit of his 
labor was the Annals of the American Pulpit, of which 
nine volumes were published, the tenth remaining in- 
complete at his death. This work ineludes the me- 
moirs of about 1500 persons, written as far as possible 
by those who had been their contemporaries anata 
and grouped into volumes corresponding with the 
principal Protestant denominations in the United 
States with a view to show ‘‘the progress of the de- 
nomination so far as it is identified with the character 
and doings of its ministers.” 

Dr. Sprague published very many sermons which 
were mostly of an historical or biographical nature 
and a number of books on religious subjects suggested 
by pastoral experience. From his pen came also biog- 
ra aad ot Edward Dorr Griffin (1838) president of 
Williams College, of Zimothy Dwight (1845) in 
Sparks’s American Biography, of John and William 
A, McDowell (1864), and of Jedediah Morse (1874) 
the American geographer of the eighteenth century. 
He wrote Women of the Bible (1850) and Visits to 
European Celebrities (1855). 

Dr. Sprague was born in Tolland county, Connec- 
ticut, educated at Yale and Princeton colleges, was 

astor of a Congregational church in West Springfield, 
Massachusetts, and for forty years in charge of the 
Second Presbyterian Church at Albany. He died 7th 
May, 1876, at ag Long Island, whither he re- 
tired in his seventy-fifth year. 

SPRING, GARDINER (1785-1873), an American 
clergyman who was born at Newburyport, Massachu- 
setts, 24th February, 1785, was a son of Samuel Spring 
(1746-1819), a chaplain in the Revolutionary army 
and promoter of the Andover Seminary. e son 

raduated at Yale College in 1805 and was a teacher 
in Bermuda for two years. After admission to the 
bar he studied theology at Andover, and in 1819 began 
to serve the pulpit of the Brick Presbyterian Church 
in New York city, in which position he remained un- 
til his death on the 18th August, 1873. 

Dr. Spring was active in forming the American Bible 
Society, the American Tract Society, and the Ameri- 
can Home Missionary Society. In 1861 under his 
leadership the Presbyterian General Assembly adopted 
resolutions denouncing the rebellion of the Southern 
States. He took part both in the disruption of the 
Presbyterian body in 1837 and in its reunion in 1870. 
His publications are numerous and some of them passed 
into British and French editions, of which the chief 
are Obligations of the World to the Bible (1839), 
The Mercy Seat (1850), First Things (1851), Good 
and Bad Men (1855), Pulpit Ministration (1864), and 
also an autobiography under the title Personal 
Reminiscences (1866). 

STANDISH, Mires (ec. 1584-1656), 


“Could trace his poles lainly ’ 
meek * Ly Standish of Duxbury Hall, in Lancashire, 
ng! an Pe 


says Longfellow, who has preserved in verse a number 
of authentic incidents of the doughty captain’s career, 
and who thus describes his appearance: » Sn 


“Short of stature was he, but strongly built and 


Broad in the shoulders, deep-chested, with m' 
sinews of iron.” 

Standish had been an Elizabethan captain 
ders where he fell in with English Puritans 
and joined in their Mayflower expedition to 
though not a communicant with them. | 
Pilgrims organized their settlement on 
flower in Provincetown harbor Standish was 


. 


STANTON. 


which stands on Captain’s Hill in South Duxbury | 


reads, he was 


“The first commissioned military officer in New England.” 


In the Courtship of Miles Standish, our hero is 
represented as making a foray upon hostile Indians 
and slaying the chief Pecksuot with his own hand at 
the time of the Mayflower’s departure in the spring 
of 1621. ‘This adventure occurred two years later, and 
grew out of troubles in the new settlement at Wey- 
mouth. 

Standish’s first wife Rose was among the victims of 
the inclemency and hardship of the Pilgrims’ first 
winter at Plymouth; his second wife Barbara has left 
many descendants. “The captain visited England in 
1625 to obtain supplies for the colony, and after his 
return became a magistrate thereof for the rest of his 
life. He was one of the proprietary settlers of Dux- 
bury, which place was named for his ancestral home, 
and from Justin Winsor’s /Zistory of which town much 
information concerning this military hero can be 
collected. 

STANTON, Epwin McMasrers (1814-1869), the 
great war minister of President Lincoln’s administra- 
tion, was born in Steubenville, Ohio. Graduated 
from Kenyon College, he was admitted to the Ohio 
bar in his twenty-third year, and six years later be- 
came the reporter of the Supreme Court of that 
State. In 1847 he entered a law firm at Pittsburgh, 
Pennsylvania, although for nine years more he re- 
tained an office in his native town. His fame as a 

reat attorney in the United States courts was estab- 
lished by his brilliant success in the Wheeling Bridge 
case which involved the constitutional question of 
the exclusive jurisdiction of the United States over 
navigable rivers which course between or through 
two or more States. Virginia had authorized the con- 
struction of a suspension bridge over the Ohio river at 
Wheeling which the shipping merchants of Pittsburgh 
who were largely interested in the river navigation 
determined to resist, retaining Mr. Stanton to bring 
the necessary action. In order to secure original juris- 
diction in the United States Supreme Court he con- 
ceived the project of making the State of Pennsylvania 
plaintiff op the ground of its ownership of canals which 
were affluents of the Ohio river system, the usefulness 
of which would be impaired by any obstruction of their 
navigation. Mr. Stanton won point after point and 
secured the decision of the Supreme Court that Con- 
gress had exclusive authority over the bridging of 
navigable rivers. In 1857 he removed to Washington 
and built up a lucrative ore in patent cases, among 
the more important of which was the resistance of 
Cyrus McCormick's claim to control by certain im- 

rovements the reaper-patents granted to Obed Hussey 
tof vol. xviii. p. 877). 

One of the most signal public services of Mr. Stan- 
ton’s professional career was rendered in connection 
with land titles in California. The treaties which 
closed the war with Mexico bound the United States 
to respect the landed interests which had grown up 
under the Mexican Government. Some of these claims 
covered vast areas of territory, and the patents on 
which they rested were often in the possession of 

rivate owners or deposited in churches or convents. 

uring the confusion which ensued upon the acquisi- 
tion of California and the discovery of gold therein, 
bold and skilful fabrications of titles had been uttered 
under which claims to the finest agricultural and min- 
eral lands and to the sites of cities had been set up and 
in many instances confirmed by the rulings of the local 
courts. The value of the land involved in these forged 

nts was estimated at about $150,000,000. In 1858 

r. Stanton was sent by the Government to Califor- 
nia to protect its interests in certain suits then pend- 
ing before the courts. While successfully engaged in 
these cases, he perceived the pe fa of collecting 
and recording these scattered Mexican grants, as a 
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means both to quiet titles and to detect forgeries, and 


| he set on foot a search throughout the State for au- 


thentic deeds of conveyance, the recovery of which 
has been invaluable in illustrating the history of the 
State as well as in defeating fraudulent claims. 

Mr. Stanton’s public life bara in the closing months 
of the Buchanan administration. The secession of 
South Carolina and the Gulf States disrupted the 
Cabinet, Lewis Cass resigning from the State Depart- 
ment in disgust with the inertness of the Government, 
Howell Cobb, Jacob Thompson and John B. Floyd 
retiring on the President's refusal to order the evacua- 
tion of the forts in Charleston harbor. Mr. Buchanan 
reconstructed his Cabinet in December, 1860, by call- 
ing Jeremiah S. Black to the Department of State, by 

iving the Attorney-Generalship vacated by him to 
Stanton, the War Department to Joseph Holt of 
Kentucky, and the Treasury to John A. Dix of New 
York. At this particular juncture the chief aim of 
the administration was to check any further disintegra- 
tion of the Union and to pass the executive authority 
safely into the hands of the constitutionally chosen 
successor to Mr. Buchanan. Mr. Stanton had always 
been a Democrat, and through all the political muta- 
tions caused by the war he indulged himself in the 
agreeable conceit that he was still a member of that 
party, although political lines were sadly confused and 
roken. Yet he never hesitated in his determination 
to maintain the authority of the Government and to 
restore the Union. ‘To him more than any member of 
the Cabinet were due those precautions which gave 
Mr. Lincoln safe access to Washington and a peaceful 
inauguration. 

With the close of Mr. Buchanan’s administration 
Mr. Stanton retired from office, but ten months later, 
at the solicitation of some of the most influential 
citizens of all parties, Mr. Lincoln asked him to take 
the place at the head of the War Department just 
vaeated by Simon Cameron of Pennsylvania. ‘The 
time has not yet fully come to do justice to this great 
Carnot of our civil war. His position was the stormiest 
one in the Government. Every general officer in the 
field whose promotion was delayed or whose assign- 
ment to duty was uncongenial or who was relieved 
from command naturally regarded the Secretary of 
War as the foe to his ambition. On this Cabinet 
officer rested the arduous duty of mediating between 
sound military maxims and the exigencies of politics, 
a serious matter at all times under a Hemobreed system, 
but doubly so in a civil war. The enormous expansion 
of the War Department, the expenses of which at 
times reached $2,000,000 a day, immersed it in the 
rivalries of contractors, while the scrutiny and greed 
of politicians was aroused to divide its patronage among 
their friends, 

Mr. Stanton brought remarkable qualifications to 
the discharge of his perplexing and varied duties. 
His temper was quick, but so were his atonements. 
His energy was well-nigh sleepless, his justice and in- 
tegrity were unquestioned, he was tolerant of political 
and religious differences but impatient with pretence 
and inefficiency, his decisions were incisive and his 
action self-reliant. ‘To many who had occasion to ap- 

roach him his manner seemed haughty and brusque, 
ut he was capable of great tenderness to the private 
soldier, to wounded or gallant officers and to women. 
Tt was his custom daily to give a hearing in his public 
reception-room to any who called at a fixed hour, but he 
singled out from those present on such occasions the 
men and women whose appearance indicated that they 
would find access to him dificult at other times. After 
McClellan’s unfortunate Peninsular campaign he op- 
posed that officer’s retention in command. It was his 
influence which placed Halleck over all the armies 
from 11th July, 1862, to March, 1864, and he planned 
Pope’s disastrous operations on the Rapidan, but 
whatever his errors of judgment they proceeded rather 
from impatience with slow progress than from per- 
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sonal dislikes. Suecessful commanders found in him 
a stanch and steady support. 

His services to the country left him broken in for- 
tune and strength. i 
his health which had been impaired by asthmatic and 
hepatic maladies gave his friends and those of the ad- 
ministration serious alarm, but he could not be induced 
to absent himself from the duties of his office. To the 
Surgeon-General’s prescriptions and anxieties he would 
reply with characteristically grim humor: ‘‘ Barnes, 
keep me alive until this rebellion is over, and then 1 
will take a rest,—a long one, perhaps.’’ When he 
took office in the Government he was in the enjoyment 


of a high reputation as a lawyer and of an income | 


thrice.as great as the emoluments of a member of the 
Cabinet. When he died and his personal affairs were 
disclosed, it was found that his family were left literally 
destitute, and only the liberality of his friends rescued 
them from penury. 

It is authoritatively stated that Mr. Stanton’s con- 
tinuance in office under President Johnson was against 
his own judgment, that his course was unpremeditated 
from stage to stage and that he regretted having al- 
lowed himself to be overruled by the policy.and wishes 
of others. His position was isolated and peculiar. Of 
Mr. Lincoln’s Cabinet which his successor retained in 
office for 15 months, three resigned in 1866 on account 
of the controversy between Congress and the President 
over the reconstruction laws; three more, Seward, 
McCulloch, and Welles adhered to the policy of the 
Executive; Mr. Stanton alone remained in the Cabinet 
with which he had but little sympathy. His position 
had been rendered more trying and prominent because 
Congress had placed the seceded States under military 

overnors who received their instructions from the 
War Department, and with an especial view to Mr. 
Stanton’s retention in the Cabinet had passed a Tenure 
of Office law under which the President could not 
finally dismiss an officer from the public service whose 
confirmation by the Senate was necessary without the 
consent of that branch of the national legislature. On 
the 5th August, 1867, Mr. Johnson asked Secretary 
Stanton for his resignation which for grave public con- 
siderations he declined to give. One week later the 
President suspended his Secretary of War, and placed 
the Department in the hands of Gen. Grant. When 
Congress assembled in December, the Senate refused 
to concur in Mr. Stanton’s removal, and he at once 
resumed his portfolio, which Gen. Grant, who declined 
to violate the law, peaceably yielded to him. On the 
21st February following Mr. Johnson again removed 
Mr. Stanton, appointing the Adjutant-general of the 
army Secretary of War ad interim. r. Stanton re- 
fused to relinquish his office, and three days later the 
House of Representatives ordered an impeachment of 
the President for ‘‘high crimes and misdemeanors.’’ 
With the failure of the Senate to sustain by the 
requisite two-thirds vote the articles of impeachment, 
Mr. Stanton voluntarily retired from the Cabinet (26th 
May, 1868), and soon after received the thanks of 
Congress for the signal ability and integrity of his 
public services. 

President Grant nominated him for an associate jus- 
tice of the United States Supreme Court on the 20th 
December, 1869, but his strength had been hopelessly 
shattered and four days later heexpired. (Dp. 0. K.) 

STARK, Jon (1728-1822), who was born (28th 
August), lived and died near Manchester, New Hamp- 
shire, was of Scotch-Irish parentage, and grew up to 
farm and hunt. At twenty-four _years of age he was 
captured while gaming by the St. Francis Indians, 
who adopted him into their tribe on account of his 
fearlessness, although he had been promptly ransomed. 
During the French and Indian war he led a company 
of rangers in the spcnien attacks upon Fort Ticon- 
deroga, and gained for himself a reputation for skill 
in retreat as well as for courage in assault. The Revo- 
lutionary war engaged him at once, first upon the New 
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Hampshire Committee of Safety, and then at the head 
of a regiment from his State in Washington’s army at 
Cambridge, at Trenton and at Princeton, in which 
latter battles he led the vanguard. ‘The next year he 
retired with his regiment whose term of enlistment 
had expired, to his own State, filled with umbrage 
because Congress had neglected his claims for promo- 
tion. However, on the advance of Burgoyne from the. 
north Stark obeyed the call of his State, which claimed 
jurisdiction, under the title of New Hampshire grants, 


‘over Vermont, and raised a force of hardy borderers 


to repel the British invasion from it. IRgnoring Gen. 
Lincoln’s orders to cross the Hudson, he threw his 
little army upon the flank of Burgoyne’s advance, 
during which he drove Colonel’ Baum from his in- 
trenchments near North Bennington, and routed 
Breyman who was on the way to reinforce the Hes- 
sians, leading his troops into action with the character- 
istic words, *‘ Now, boys, we must beat them or Molly 
Stark is a widow to-night.’’ 

The brilliancy of these exploits led Congress to retract 
its censure for disobedience of orders, and to give him 
a vote of thanks and a brigadier-general’s commission. 
He then joined Gen. Gates’s camp and participated 
in the operations which ended with Burgoyne’s sur- 
render. In 1778 Stark was in the command of the 
Northern Department and also in 1781, having served 
meanwhile in Rhode Island. His old age was solaced 
by a Government pension; his Life has been written 
(1860) by his grandson CALEB Stark (1805-1864), 
and the memoir of him in Sparks’s American Bio- 


graphy is from the pen of Edward Everett. The 
randson was born and died at Dumbarton, New 
ampshire, of which town he wrote a //istory (1860). 


He was graduated at Harvard and published in 1831 
Reminiscences of the French War. 
STEAM-ENGINES tn tHe Untrep Srares.—In 
the United States steam-engineering has followed the 
history of most other industrial arts in respect to novelty 
and practicality of inventions. There have not been 
wanting instances of American priority in the applica- 
tion of new principles to steam mechanism. Oliver 
Evans (v. vol. xviii. p. 831), for example, is known to 
have had a single flue or Cornish boiler in operation 
as early as 1786, and soon after the two-flues or Lan- 
cashire boiler. In 1779 he had constructed a high- 
preeie or non-condensing engine. In these devices 
e probably anticipated other inventors. To Nathan 
Read, of Danvers, Massachusetts (v. vol. xx. p. 897), 
is attributed the first construction in 1791 of multi- 
tubular boilers. In the Stevens Institute of Tech- 
nology at Hoboken are two sectional boilers, one for 
marine use and the other forland locomotion, of which 
both were invented by Colonel John Stevens, and 
used, the first on the Hudson River in 1804, and the, 
second, with vertical tubes, in 1825 (v. vol. xxii. 
519). But these inventions are rather stages in the 
development of steam-engineering than applications 
of new physical, forces to mechanisms. Tt hi been a 


Pp 
as 
characteristic feature of American contributions to 
industrial arts, that they have taken up prior 
tions and by improvements upon them redhesitiiiaes 
to commercial importance. The inventive genius of 
the country has tended usually towards the practical, 
seeking forms of mechanism which gain in economy 
from the simplicity of their parts, or in efficieney by 
ingenious contrivances for the application of power. 
n modern steam-engineering no aciaweetsarian ia 
been more revolutionary or more ically American 


erie materially reduced the 
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it maintained the steam-pressure in the cylinder at the 
same point throughout the whole stroke. By this 
contrivance two sources of efficiency obviously were 
impaired. The throttle-valve was not a cut-off in any 
proper sense, and with it steam could not be used ex- 
pansively ; nor with it was the boiler-pressure avail- 
able to its full extent as the working energy of the 
. engine. 


t was seen by American mechanics about the middle | 


of this century that, by admitting the full 
boiler pressure of steam into the valve-chest, 
the governor might be used to perform a 
new function in connection with the valve-gearing, 
adjusting the furce to the varying resistance of the 
load by changing the point of cut-off. Thus arose the 
automatic variable cut-off engines now in common use 
in America and Europe. On the indicator diagram 
the change in the two types of engines is thus repre- 
sented,—the action of the regulating throttle raises or 
lowers the steam-line, as the load on the engine is 
increased or diminished, while that of the variable 
cut-off lengthens or shortens it. 

It is readily demonstrated, both theoretically and in 
practice, that the greatest difference between the mean 
and the terminal pressures in the cylinder during the 
motion of the piston is obtained by admitting the 
highest attainable steam pressure at the commencement 
of the stroke, cutting off early and sharply, and per- 
mitting the inclosed steam to exert its expansive force 
through the residue of the stroke. Theoretically the 
earlier the expansive use of the steam is begun the 
better, but this is greatly modified by various practi- 
eal considerations. The advantages of putting the 
valve gearing under the control of a governor are ordi- 
narily decisive in the construction of stationary engines. 
They are the application of steam at nearly full boiler 
pressure to the piston; the continuance of that pres- 
sure proportionally to the varying resistance to be 
overcome, thus securing uniformity of work ; and the 
economy gained by cutting off steam as soon as the 
work will permit its expansion to finish the stroke. 
The difficulty of controlling the valves under the high 
pressure in the steam-chest is overcome by attaching 
the governor to a train of mechanism moved by eccen- 
= or other like devices, which it throws into or out 
of gear. ; 

he secret of economy in using steam expansively is 
in the adoption of the highest practicable 


Stationary 
engines. 


ey working pressure; thorough jacketing 
steamex- about the cylinders, steam-pipes and valve- 
pansively. chests; the earliest cut-off at which the 


engine will do its work; and as perfect con- 
densation of steam as possible afterwards. The steam 
should have the readiest possible access to the cylin- 
der, and the only principle upon which any valve, 
however ingenious, can work successfully, is that of 
providing a large opening immediately at the com- 
mencement of the stroke, with prompt cut-off at what- 
ever point may be determined upon, and in an early 
and unobstructed exhaust. 

To run with the highest economy an engine should 
be fitted with a condenser, in order to secure the ad- 
vantage of egomeel the steam down to a perfect 
vacuum, thereby relieving the boiler from overcoming 
the pressure of the atmosphere at each half revolution 
of the engine. The valve-gear and condenser for at- 
taining these results may possess different degrees of 
mechanical merit; but none can be considered suc- 
cessful which, with an evaporation of from eight to 
ten pounds of water in the boiler for each pound of 
coal burned, require more than two pounds of coal an 
hour per horse-power. Lr: 

The types of stationary engines in most general use 

ath abroad and in America are the Corliss, 
ae nay Buckeye, Porter-Allen, and Straight 


ne. 
To George H. Corliss, of Rhode Island, belongs 
the credit of introducing the first successful modern 


—"s 
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| automatic cut-off engine, using high-pressure steam 
jand moderately large expansion. It is now built 
all over the world, and represents the best 


eet practice. In 1849 Mr. Corliss Variable 

: : >xpansi 
'brought out his engine and advocated a “*PaincH 
boiler pressure of seventy 


pounds per 
square inch in combination vith a piston speed of four 
hundred and fifty feet per minute, by which means he 
reduced the coal consumption per horse-power from 
| st and eight pounds of coal to three pounds per hour 
iin the best machines. 

When he first offered his engine to manufacturers 
they could not understand it, although he explained 
to them that the efficiency of it was due to a higher 
initial pressure in the cylinder ; the steam-line main- 
tained without expansion; the rapid closing of the 
valves, whereby wire-drawing was prevented and the 
whole expansive force of the steam secured; a low 
terminal pressure and a free exhaust. _ Under these 
conditions the steam was expanded until there was no 
more work init. But with all these advantages Mr. 
Corliss could not introduce his engine at the advanced 

rice he asked over that of those then in use, except 

y agreeing to take the saving in fuel for a stated 
eriod for his pay. This state of affairs only lasted a 
ew years, when the reputation of the engine became 
well established, and it was copied all over the world 
on the expiration of the patent. 

The chief peculiarities of the Corliss engine lie in 
the method of controlling valve motions by the gov- 
ernor. 

The valves employed are rotary valves. Their mo- 
tion is similar to that of the common plug-cock, but 
owing to the furm adopted they fill a portion only of 
the cylindrical cavities in which they are mounted. 
There are two steam-valves and two exhaust-valves, 
all working independently, yet by simple mechanism. 
The exhaust-valves are held open alternately during 
the whole stroke of the piston, but the steam-valves 
are opened at the proper time and allowed to shut 
automatically at some point in the early part of the 
stroke. The precise point of cut-off, and consequently 
the volume of steam admitted into the cylinder in any 
given stroke, depends on the position of the governor 
balls, and the speed of the engine is determined by 
the variations in the quantity of steam thus admitted. 

The value of high pressure and considerable expan- 
sion was recognized in the early part of the present 
century, and Watt gave the steam-engine very nearly 
the shape it has to-day. The compound engine, in 
gor at least, was invented by contemporaries of 
Watt, and the only important modifications unknown 
to them are the introduction of the ‘‘ drop cut-off”’ 
by Frederick E. Sickels, of New York, in 1842, the 
attachment of the governor to the valve-gear in such a 
manner as to control the degree of expansion (Cor- 
liss), the employment of pes tine engines (Hl- 
der), and the discovery of internal condensation and 
re-evaporation in the cylinder (Tyndall). 

The Corliss was followed by the Green — built 
by Thurston, Green & Co., of Providence, R. I and 
at the present time by the Providence Steam Engine 
Company. It was invented by Noble T. Green, and 
patented in 1855. In principle it is similar to the 
Corliss engine, having two steam- and two exhaust- 
valves so placed as to reduce clearance to a minimum ; 
The difference is in the type of valve, Corliss using a 
vibrating valve worked by a ‘‘ wrist-plate ’’ connected 
to a single eccentric, and Green a plain slide-valve for 
the steam, and gridiron slide-valves for the exhaust ; 
the latter being set at right-anglesto the steam-valves. 
Each is worked by a separate eccentric. 

Other automatic engines are the Wright, Brown 
Fitchburg, ete. All of the above come under the head 
of ‘‘detachable drop cut-off engines,” limited to a 
speed of about 100 revolutions per minute. | 

The power of a steam-engine is impaired by 
the loss of heat through condensation of steam and 
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through the connection of the metal surfaces of the! which it is set, and, as the cut-off is adjusted by the 


cylinder acting upon the steam on its admission therein 
at the beginning of the stroke, and this is augmented 
by light loads, large cylinders and low rota- 
tive speeds. The remedy is the converse. 
In non-condensing engines, a direct loss oc- 
curs by expansion below the atmosphere, thus creating 
a vacuum resistance on the impelling side of the pis- 
ton, at the expense of the fly-wheel. 

High-pressure steam should mean dry steam, and as 
a consequence there will be less condensation at the 
commencement of the stroke. High rotative speed, 
also, to a greater or less extent, diminishes cylinder 
condensation. Itis evident that the longer time steam 
remains in contact with a cooler surface, the more it 
will be condensed. ‘To use a little steam at a time, to 
use it very quickly, and keep it hot, are the funda- 
mental principles of high rotative speeds, than which 
there is nothing more practically important in steam- 
engineering. With aslow motion, the cooling effect 
of the expansion penetrates further into the metal of 
the cylinder, requiring more steam and entailing more 
condensation at each admission to reheat it. High 
rotative speed reduces the dimensions of the engine 
and the size of the pulleys belted to it, thus effecting 
an economy of space which is often very valuable ; 
therefore, in the bods practice, engines are now run at 
very high velocities of piston, with a given maximum 
speed of rotation, reducing the time for the condensa- 
tion of each charge and the necessary change of tem- 
perature preceding such condensation. The amount 
of steam condensed and hence the percentage of its 
loss becomes the least possible. 

Corliss, Green, Brown and others have increased 
the rotative speed of their engines, but have not 
modified their design in any degree, and are limited 
in speed by their detachable cut-off arrangements. In 
the present advanced state of the arts it 


Rotative 
speeds. 


Positive —_Jooks as if the ‘detachable drop cut-off” 
n : tigate! : 
cut-off. will be superseded by the “‘ positive-motion 


cut-off,’ especially for direct connection 
due to the high rotative speed required by the intro- 
duction of electric lighting. In this respect it is but 
a repetition of the transition in hydraulics, which dis- 
penses with the ponderous overshot and breast wheels, 
and substitutes the fast-running and close-governing 
turbines. 

The Porter-Allen engine was one of the first to show 
the value of high rotative speed and is distinguished 
by a system of valve movements perfectly adapted to 
the speed at which it is to run. The perfection of 
this engine is due to Charles T. Porter, who by his cour- 
age, persistence and skill brought it into use. It be- 
longs to the class of variable expansion engines having 
an invariable exhaust; the valves receive positive 
movements and work in equilibrium. It embodies 
many improvements and is a decided advance in steam 
engineering. 

he Buckeye Engine was designed by J. W. Thomp- 
son and built by the Buckeye Engine Co. at Salem, 
Ohio. It is fitted with a positive-motion automatic 
valve-gear and a balanced valve, and has a stability 
and excellence of workmanship that make it safe at 
high speeds, while the peculiarities of its construction 
are such as give it a high economical place. Its bal- 
anced valve can be proportioned to take any desired 
portion of the steam pressure, leaving, if properly ad- 
justed, just enough on the valve to hold it with cer- 
tainty to its seat and secure proper wear and bearing. 
It is arranged to take steam through itself and deliver 
it outside. It has perfectly flat wearing surfaces and 
positive-movements of invariable extent which prevent 
the formation of shoulders on seat or valve, while the 
clearance is so small that. it is easy to counteract the 
ill-effect ordinarily due to moderate compression. It 
has only two ports, and possesses such advantages as 
may be claimed for that arrangement. The governor 
is driven by a positive connection with the shaft on 


motion of an eccentric, the ratio of expansion is the 
same at both ends of the cylinder. This engine pos- 
sesses the advantage, common to all those having a 
ah ee valve-gear, of being unrestricted in 
speed. 

The Straight Line Engine”’ is the invention of 
John E. Sweet, of Syracuse, New York. The problem | 
roposed was to design an engine which, while consist- 
ing of the smallest possible number of parts, should be 
economical in the use of steam, capable of the most 
perfect regulation attainable with any known device, 
strong and stiff in every part when subjected to the 
working strains of high speeds, inexpensive at first 

cost, and as durable as a simple engine can be. 

The only objection to a single-valve cut-off engine is 
the fact that the mean pressure of the steam entering 
the cylinder up to the point of cut-off is necessarily less 
than with the double valve-gear introduced by Corliss, 
Porter-Allen and in the Buckeye, which have long 
been standards, and which are admittedly superior in 
this respect. , 

The Straight Line Engine is so proportioned and 
arranged in the disposition of its details, that with 300 
revolutions and upwards there is no excessive jar, se- 
rious wear, or heating of journals. 

LocomorTivE IN AmericA.—The first carriage pro- 
pelled by steam in America was the ‘‘ Orukter Amphi- 
bolos’’ or Amphibolous Digger designed by History 
Oliver Evans, of whom the Philadelphia : 
Board of Health ordered in 1804 a steam dredging 
machine for cleansing the docks of the city. en 
finished he named the dredger as above and determined 
to propel it from his workshop to the Schuylkill River 
which was successfully done, aban it had propelled itself 
for several days around the Central Square of the city. 
On 5th July, 1805, the dredger was launched, and the 
engine having been connected with the paddle-wheel, 
she steamed down the river and up the Delaware to 
her dock. 

In plan and principle the parts and combinations 
employed in this experiment included all that is essen- 
tial to the locomotive as a tractive power. 

The boiler used by Evans was multitubular and like 
those with which he had driven his high-pressure 
engines in 1780, but differed from the boilers now in 
use in having the water within the tubes instead of 


around them. 
Peter Cooper eed 883) of New York, among the 
other honors of his useful life deserves that of intro- 
ducing into actual service the locomotive in America. 
In 1828 he was in business in New York City, his na- 
tive place, but had bought as a speculation the mag- 
nificent tract of land in Baltimore now owned by the 
Canton Company. Baltimore was then a prosperous 
city of 75,000 people and had entered upon the railroad 
era. On 4th July, 1828, the corner-stone of the Bal- 
timore and Ohio Road was laid with imposing ceremo- 
nies by Charles Carroll. When thirteen miles had 
been finished, it was found that the short curves around 
the rocks to avoid cutting could not be used, experts 
declaring the line impracticable forsteam carriage. Mr, 
Cooper saw disaster to himself in the depreciation of 
his land should the road fail. He gained the consent 
of the incredulous directors to construct a locomotive 
that should be available on their line, and in 1830> 
brought down from his glue factory in New York City 
an engine ofa single cylinder 3} inches in diameter — 
with 143 inches stroke of piston. He procured wheels 
30 inches in diameter and other appliances from the 
railroad company, and in a few weeks ran out 
the railroad track the first American locomotiy: 
had a vertical tubular boiler in which for lack 
material the tubes were made of etme 
draft was urged by a revolving fan. The whe 
connected to the crank-shaft by gearing, and the 
machine weighed less thanaton, = 

The trial trip was made, Mr. Cooper him 
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as engineer, with one carriage carrying thirty-six pas- 
sengers, and thirteen miles were run in less than an 
hour. This locomotive was considered only a working 
model and was rated at one-horse-power, although on 
the trial it worked up to 1.43 horse-power, and drewa 
gross weight of 44 tons. Ross Winans, writing of this 
experiment, makes a comparison with the work done 
by Stephenson’s ‘‘ Rocket,’’ and claims that the trial 
established fully the practicability of using locomotives 
on the Baltimore and Ohio Railroad at high speeds 
around all its curves and up heavy grades without in- 
convenience or danger. 

The fact is, that applying the steam-engine to loco- 
motion was regarded as a much smaller feat in America 
than in England, for the high pressure, high-speed 
engine, invented by Oliver Evans, was well adapted 
with some changes of detail to land transportation and 
was already familiar in the former country. 

The South Carolina Railroad was the second in the 
United States to use locomotives, having been built 
expressly for that method of carriage, and its first en- 
gine was the ‘‘ Best Friend,’’ constructed in the year 
1830 in the City of New York at the West Point 
Foundry. It was designed by Adam Hall, and was in 
successful operation for some months when its boiler 
exploded. A second locomotive, ‘‘the West Point,’ 
was built in 1830, or early in 1831, by the same works 
and for the same company. In July, 1831, another 
locomotive, the ‘‘ De Witt Glinton, constructed at the 
same establishment, was placed on the Mohawk and 
Hudson Railroad, now a part of the New York Cen- 
tral line. The cylinders were 54 inches diameter and 
the stroke of piston 16 inches. The four wheels were 
each 44 feet in diameter; their connecting rods worked 
upon double cranks in the front axle. The boiler had 
about thirty flues of copper five feet long, four inches 
in external diameter and one-quarter inch thick. The 
weight of this engine was about four tons. 

On the 4th of January, 1831, the Baltimore and Ohio 
Railroad Company offered $4000 premium for the best 
American locomotive of 3} tons weight, which should 
draw 15 tons at 15 miles an hour on a level. The 
boiler was to use as fuel anthracite coal; it was to 
have four wheels coupled together, four feet between 
centres in order to pass along curves of 400 feet radius. 
The steam pressure was not to exceed 100 pounds to 
the square inch above the atmosphere. ‘The locomo- 
tives were to be delivered for trial upon the road, on 
or before the first of June, 1831, and the sum of $3500 
was to be paid for the locomotive which should be ad- 
judged the best. 

Three or four locomotives were entered for competi- 
tion and the prize was awarded to Davis and Gartner, 
of York, Pennsylvania, whose engine was named the 
“Vork.’’ The locomotive had a flue boiler and cylin- 
der, both vertical, with four coupled wheels thirty 
inches in diameter. It was altered considerably after 
being placed on the road. 

This firm afterwards built a class of locomotives 
known as the ** Grasshoppers,’ which were long used 
on the Baltimore and Ohio Railroad, some having been 
in continuous service for fifty years. These were suc- 
ceeded by what is known as the ‘‘ Coal-erab ”’ locomo- 
tive, in which the cylinders were placed horizontally 
and were connected to cranks in an intermediate shaft, 
geared to a second shaft having outside cranks to 
which the driving-wheels were coupled. The vertical 
boilers were retained, 

One of the small locomotives of this class ran an 
excursion train out of Baltimore in 1832, consisting of 
six passenger cars containing ninety passengers ; the 
train ran eighty-two miles, of which four were on grades 
varying between 32 and 57 feet per mile. The speed 
on these es was at the rate of thirteen miles an 
hour, for the whole trip, including stops, a frac- 
tion over thirteen miles an hour. 

In 1832 William T. James completed at his estab- 
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Jirst links motion used in America, but now universally 
adopted in railroad engines. It was run forward and 
backwards across the yard of the machine works, a 
distance of fifty feet, eight times in sixty-three seconds 
including stops. None but the most efficient reversing 
gear, such as the link motion is, would have secured 
such a result. Each cylinder had two eccentrics, one 
for the forward and one for the backward motion. 
'The valve-moving ends of the eccentric rods were 
_ jointed at a distance of nine inches apart to a curved 
link which could be raised or lowered as required and 
this was pivoted toa block upon the end of the valve- 
spindle. The link was designed solely as a means of 
reversing the engine with certainty when in motion. 
Mr. James, finding in setting the eccentrics (the valves 
having one-half inch lap on each end) that they would 
cut off the steam, then used the link to vary the ex- 
pansion at different points of the stroke. 

This engine also had a “‘ spark-arrester,’’ substan- 
tially the same as is now in use in all American wood- 
burning locomotives. During the same year Adam 
Hall, of the West Point Foundry, constructed the 
locomotive ‘‘Experiment,’’ the first to which the 
swivelling truck was ever applied. This application 
was made under the direction of John B. Jervis, the 
engineer to the Mohawk and Hudson Railroad at that 
time. 

Matthias W. Baldwin (1795-1866) was the first to 
introduce into the United States the general features 
of the improved class of English locomotives, as de- 
veloped upon the Liverpool and Manchester Railway. 
He built a working model of a locomotive, and on the 
25th of April, 1831, it was put in motion on a circular 
track made of pine boards covered with hoop iron, in 
the rooms of Peale Museum, Philadelphia. Two 
small cars, containing seats for four persons, were at- 
tached to it, and the novel spectacle attracted crowds 
of admiring spectators. Both anthracite and pine- 
knot coal were used as fuel, and the exhaust steam 
was discharged into the chimney, thus utilizing it to 
increase the draft. 

The Philadelphia and Germantown Railroad Com- 
pany gave Mr. Boldwin an order for a locomotive in 
1832, to weigh five tons. When finished it weighed 
nearly seven tons, and on that account the company 
seriously deliberated whether it was not too heavy for 
the road, but eventually accepted it. Christened 
‘‘Old Ironsides,’’ it hauled the first passenger train on 
the 23d November, 1832. The following summer it 
was run upon the Germantown road at the rate of 
sivty-two miles an hour, several persons on the engine 
having carefully timed it, among whom was Dr. Pat- 
terson, of the University of Virginia. 

The ‘‘Ironsides’’ was a four-wheeled locomotive, 
similar to the English practice of that day, as shown 
in the ‘‘ Planet’’ class, and weighed, in running order, 
over six tons. 

Mr. Baldwin was the first to practice fastening the 
cylinders to the outside of the smoke-box, and, what 
was much more, he patented and first used the metal- 
lie ground joint for cylinder and steam-chest covers and 
steam-pipes. 

The works which bear his name have turned out 
over seven thousand locomotives since the ‘‘ Old Iron- 
sides.’ For the first thirty years their average annual 
output of engines was only thirty-three ; their present 
capacity is fifteen per week. 

Eh 1834 William Norris commenced what afterwards 
became one of the largest locomotive building estab- 
ments in the world. In conjunction with Stephen H. 
Long, he had patented during the previous year a 
separate expansion valve, working directly on the back 
of the main-valve, a feature long afterwards preserved 
in the Norris locomotives. In 1834 Norris had com- 

leted an engine, the ‘“‘ George Washington,” em- 
dying considerable advances in proportion, arrange- 
ment, and construction upon previous plans. It 


lishment in New York city a locomotive containing the | weighed 14,390 pounds, and on 10th July it drew an 
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additional load of 19,200 pounds up an incline of 2800 | there became in America one well recognized standard 


feet in length, rising at the rate of 369 fect per mile, 
or one in fourteen. 
was 15} miles per hour; the combined gravity and 
friction of the whole weight on an incline of one in 


fourteen would be about 2600 pounds, which amount | 


of adhesion was nearly or quite one-third of the entire 
weight on the driving-wheels. Such a feat, in 1836, 
took the engineering world by storm, and was hardly 
credited. The directors of the Birmingham and 
Gloucester Railroad of England became so convinced 


of the efficieney of the Norris locomotives as to order | 
several for working the Lickey Incline, where they | 


performed successfully until further improvement had 
rendered them antiquated. 

Early in the same year Henry R. Campbell, of 
Philadelphia, Bianad a locomotive having four 
wheels coupled, one pair in front and one pair behind 


the fire-box, and a four-wheeled truck in front. It | 


was completed in May, 1837, and was the first eight- 
wheeled locomotive of this type. Fromit the standard 
American locomotive of to-day takes its origin. 

The Campbell locomotive lacked, however, one es- 
sential feature: There were only the ordinary steel 
springs over each journal of the driving-axles to equal- 
ize the weight upon them, and while the trucks gave 
lateral flexibility, on our rough roads engines needed 
vertical flexibility also. During the following summer 
Messrs. Kastwick and Harrison remedied this defect 
when building the locomotive ‘‘ Hercules,’’ by intro- 
ducing equalizing levers between the springs, which 
device was patented in 1838, and soon passed into 
general use. 

The Eastwick and Harrison equalizing bar consists 

of a balance beam or lever which is placed 


Paualizing between two adjoining springs. The ful- 
eams or . * = 
tevers: crum is usually in the middle of the lever 


and the ends of the springs are suspended 
from the ends of the lever by straps or hangers. The 
opposite ends of the springs are connected to the 
frames of the engine by similar straps. When one 
of the springs is compressed, one-half of the tension is 
transferred to the equalizing bar, and thus carried 
to the end of the other springs. The advantage of 
this arrangement is that the weight is always borne on 
three points, as is the case with an ordinary wagon- 
body which rests on the two hind wheels and on the 
centre of the front axle, so that the latter can oscillate 
more or less on that point, 

Compensating levers are employed on all American 
locomotives whereby the weight is not only equalized 
between the coupled wheels, but the effect of a jolt 
upon one log is distributed through the springs and 
levers to the other pair. 

The first application of air-vessels to both the 
forcing and suction sides of the locomotive-pump is 
believed to have been made at this time by Walter 
McQueen. The arrangement thus introduced is now 
universal in American locomotives. 

Although the link-motion was first employed by 
William T. James in 1832, as before stated, and eleven 
years later by the Stephensons in England, it was not 
until 1849 that it was generally adopted in this coun- 
try. In that year Mr. Thomas Rogers, of the Rogers 
Locomotive and Machine Company, introduced it in 
his practice. He may fairly 
more for the development of the American locomotive 
than any of his contemporaries. In America the 
standard wood-burning locomotive stands precisely 
where he left it at his death in 1856. His influence 
was not that of original invention, but of sound judg- 
ment,—a practical appreciation of what was best amon 
all the diverse details of construction which he had 
found in the current praetice, or which arose in his 
own effort for improvement. 

While up to 1850 there had been adopted many 
dissimilar patterns of locomotives, since that period 
there was a steady assimilation of style until in 1860 


The rate of speed up this incline | 


of locomotive, not only for a single class of traffic, but 
indeed for nearly all classes. This is the conventional 
eight-wheeled locomotive, with four drivers and a truck 
frame. And in most of its leading details there is an 
almost exact agreement in the practice of the different 
builders. 

In this standard locomotive, outside connections are 
universally adopted, the cylinders are placed 
nearly or quite level, and the truck wheels ere 
are spread to about 4 feet 10 inches between jocomotive 
centres, to give the required room as wel 
as to secure steadiness in running. The framing is 
forged solid with pedestals welded on; the springs of 
the driving-wheels are connected by equalizing levers, 
excepting in six-wheeled combined locomotives where 
one pair of springs is sometimes independent; the 
shifting link-motion is almost exclusively used,—the 
steam slide-valves being on the upper sides of the eyl- 
inders, and worked through the intervention of a 
rocker-shaft. ‘The pumps are usually ‘ full-stroke,’’ 
and are worked directly from the eross-head. <Air- 
chambers and suction-chamber are provided to secure 
a steadier flow of water and to ease the strain on the 
pumps. ‘The cross-head and guide-bars are commouly 
of one pattern. The regulator or throttle is almost 
always in the smoke-box. The house or cab, the pilot 
or ‘‘cow-catcher,”’ the bell and the spark-arrester are 
appendages characteristic of the American locomotive. 
The. boiler is the usual form known as ‘‘ wagon- 
top. 
i= American roads of ordinary grades and traffie, 
the principal difference between passenger and freight 
locomotives is one of six inches in the diameter of the 
driving-wheels, and an excess of from 4 to } inch of 
inside lap in the valves of the latter type of engine. 

As compared with European railroads the loads 
moved in America are heavy and the permanent way 
is weak, the grades are long and steep, and the curves 
numerous and sharp. Hence the greatest power must 
be exerted with the least injury to the track. Thus, 
instead of a single pair of driving-wheels, bearing one- 
half the weight of the locomotive, two or more pairs 
of coupled drivers are invariably used, taking two- 
thirds of the whole weight, with thirty-three per cent. 
less load on each point bearing on the rail. twenty- 
four ton American locomotive has, say, sixteen tons 
aos weight, with but four tons on any one driving 
wheel. 

To secure the full power of: the engines when re- 
quired the valves have a moderately short lap on the 
steam side,—seldom over { of an inch at each end, and 
generally but }4 of an inch for a valve of five inches 
maximum throw. Thus the steam admission can be 


e said to have done! be 


best in engines of about 100,000 
000 being on the drivers, of whic 
are on each wheel. 


attached parts in the wheels themselves, k 
sharp curvature this type of locomotive is bt 
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flanges on two pairs of the driving-wheels, either the 
front and rear or the main and rear pairs. 

The other two pairs of coupled wheels have tires 
without flanges. 
and radius bar. The total wheel-base of this locomo- 
tive with eight-wheeled tender is forty-eight feet. 

At the present time (1887) the Baldwin Locomotive 
Works are building a new style of engine of the ‘* De- 
capod’’ type, for extreme mountain grades. It has 


ten coupled driving-wheels and a pony-truck. The | 
arrangement of flanged and plain-tired driving-wheels 


will permit broad-gauged locomotives of this type to 
traverse curves of 330 feet radius. 

Few devices have had more influence in determin- 
Trucks, ing the American practice of locomotive 

building than the adoption of the swivelling 
truck. In the early engines there was but a single 
pair of driving-wheels and a truck moving round a 
centre-pin then gave all the adjustment to curves that 
was desired. But when the drivers were coupled and 
the wheel-base lengthened the swivelling truck was 
feund on striking a curve to move the forward end of 
the engine laterally, while the drivers were still mov- 
ing upon the straight track, and consequently there 
was a great deal of cutting on the leading wheel-flanges. 
The remedy sought was to make the truck cease to 
lead when running on to or off from a curve, but to 
allow it to resume the lead as soon as the drivers 
reached corresponding portions of the road. 

To illustrate, assume a locomotive to have a wheel 
base of sixteen feet and the curve a radius of 660 feet ; 
the inner rail is one foot shorter than the outer in 
every 132 feetrun around the curve. With parallel 
axles the extreme wheels on the inner rail are 1 
inches further apart than they would be if the axles 
took each a position radial to the curve. At thirty 
miles an hour, corresponding to 44 feet per second, the 
centrifugal force of a train moving on such a curve is 
0.0912 of its own weight 


N32 
(amr) =o 
D 
where 


vy =velocity of motion in feet per second. 
D= the diameter, in feet, of the circle of revolution. 

© = the centrifugal force, the weight being 1. 
This force can be neutralized by raising the outer rail 
of the track until the angle of the inclination across 
the line is such that 0.0912 of the weight of the train 
would, if it were at rest, be supported against the 
inner rail. For the ordinary gauge of 4 feet 84 inches 
or say 4 feet 11 inches from centre to centre of the 
bearing of the wheels on the rails, this ratio will give 
5% inches for the super-elevation of the outer rail. 

There is another loss of power, in the slipping of the 
inner wheel when the tires are cylindrical or without 
~ “oone.’’ For every 132 feet run by the wheel on the 
outer rail of a 660 feet radius curve, the inner wheel 
must slip one foot; and at 30 miles an hour, or 2640 
feet per minute, this slip will be 20 feet per minute. 
If the whole weight of the train be 100 tons, 50 tons 
will rest’on the inner rail, and the adhesion or friction 
of this weight, with a clean dry rail, may amount to 
one-fourth or more of this—say 12} tons. Now, to 
overcome a friction of 12} tons or 28,000 pounds at 
the rate of 20 feet per minute requires : 


28,000 20 
33,000 


There is still another loss of power, to wit: with ex- 
actly parallel axles, the wheels if cylindrical and of the 
same diameter cannot move in a direction parallel to 
the curve of the line, otherwise than as they are forced 
by the pressure between the flanges and the rails, but 
tend to advance in a direction which would carry them 
across rather than along the line. In the case already 
assumed the end axles make an angle with a tangent 
to the curve corresponding to a lateral deviation of 1 


= 17 horse-power. 


he pony-truck has a swing-bolster | 
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in 84. In other words, for every 84 feet run upon a 
660 feet radius curve, the leading wheels of an ordi- 
nary locomotive with 16 feet centres must move one 
foot laterally upon the rails ; and this is quite irre- 
spective of centrifugal force and of the slipping of the 
wheels upon the inner rail. At thirty miles per hour 
this lateral sliding would be 314 feet nearly per 
minute; and the force required to effect it may be in- 
ferred from the fact that, before the adoption of steel 
tires, the flanges on the leading wheels of locomo- 
tives running over one curve of 330 feet radius on a 
first-class English railroad, were so regularly cut away 
as to require a renewed turning every six weeks. This 
partial statement of the nature of the resistances due 
to curvature, will serve to show the importance of the 
flexible wheel-base of American locomotive construc- 
tion. 

The swivelling truck, as before stated, was first 
applied in the United States in 1832, and, with the ex- 
ception of locomotives having all their wheels coupled, 
none are now made without it. It had been applied 
to passenger cars as early as 1831, but until 1835 the 
pull was directly upon the truck, instead of through 
the body of the car, when the change was made by 
Jacob Rupp, a foreman in the Baltimore and Ohio 
Railroad shops. Until then the axles in each truck 
were placed as near each other as_ the flanges of the 
wheels would permit, but when the trucks were no 
longer steadied by the pull upon their couplings, the 
axles were placed further apart, until at last their cen- 
tres have been fixed at a distance from each other 
equal to and sometimes greater than that of the gauge 
of the line, this being the least distance at which steadi- 


or | ness is effectually secured at high speeds. 


Trucks under passenger cars are provided with an 
arrangement permitting easy lateral motion of the car 
upon its supports. This is known as the ‘‘swing- 
beam,’’ patented in 1841 by Davenport and Bridges. 
The pivot is formed and the load supported upon a 
bolster hung from the truck frame by means of long 
links free to swing in a direction at right angles to the 
length of the car, thus securing greater ease and steadi- 
ness, not only around curves, but upon rough portions 
of the line. In 1860 the swing-beam was applied to 
locomotives with good results. 

In 1857 Levi Bissell made an improvement in trucks 
by which the load is taken upon the centre, as in the 
swivelling trucks in common use, but the angular mo- 
tion, instead of taking place around a pivot between 
the truck axles, is defined by a radial frame working 
around a stud or kingbolt at some distance behind the 
truck and not far from the driving axle. Thus, in 

assing around a curve, the framing of the truck sways 
bodily to the right or left, as the case may be, and al- 
though the equal distribution of the weight upon its 
wheels is thereby affected to some extent, this is not 
attended with any sensible disadvantage : while on the 
other hand, the body of the engine being no longer 
confined to an adjustment imposed by the truck wheels, 
all of its axles are left free to take position nearly 
radial to the curve through which the locomotive is 
moving. The lateral sliding of the engine upon the 
truck frame, when entering or leaving a curve, takes 
place upon two V-shaped castings, one of which is fas- 
tened upon either side of the centre parallel to the 
truck. On straight lines these bearing surfaces keep 
the truck steady, beside insuring an equal distribution 
of the load upon its wheels. An adaptation of this de- 
vice to the English practice has resulted in the two- 
wheeled Bissell truck now in extensive use. 

William S. Hudson, for a number of years the engi- 
neer and superintendent of the Rogers Locomotive 
Works at Paterson, New Jersey, adopted the Bissell 
truck shortly after its first introduction, and about 1866 
introduced certain improvements upon it. These consist 


of a compensating lever with an adjustable fulcrum so 


arranged that the front ends of the springs of the for- 
ward pair of coupled wheels are connected by means 
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of a transverse bar attached to the compensating lever 
with the centre of the truck, so as to obtain the well 
understood advantage of distributing with little strain 
upon the frame the effects of sudden jolts over an ex- 
tended wheel-base. 

In order to lead the front end of a locomotive with 
ease, in American practice its weight is allowed to rest 
upon the swinging bolster or beam. When the truck 
strikes a curve it moves away sidewise, slightly raising 
the machine and leaving it for a moment to the guid- 
ance of the drivers. As these reach the bend in the 
track they exert some force to swing the front end, 
which is assisted by the tendency of the weight to as- 
sume its normal condition. This makes the work on 
the flanges of the drivers very light, and although 
there is much liberty for side motion on the curves, 
the lead upon a straight line is just as perfect as 
though there were no side motion at all. 

(W. B. LE V.) 

STEEDMAN, James Barretr (1818-1883), an 
Ohio soldier who distinguished himself for personal 
bravery in the battles of Chickamanga and Nashville, 
was born in the Pennsylvania valley formed by the 
confluence of the West and the North Branches of the 
Susquehanna river. He removed to Ohio before he was 
of age, and at twenty-five served a term as representa- 
tive in the Ohio legislature. He was among the 
** Argonauts,’ as Bret Hart has termed the pioneer 

old-hunters of California, but returning to his adopted 
State in 1851 obtained political appointment on its 
Board of Public Works, and subsequently he secured 
the position at Washington of Congressional printer. 
He was a member of the Charleston Democratic Na- 
tional Convention which met in May, 1860, and nomi- 
nated J. C. Breckinridge for the Presidency, but a year 
later he was at the head of an Ohio regiment in the 
service of the Union. The field of his early military 
exploits was among the mountains of West Virginia 
and in Kentucky under General Rosecrans. When 
the latter took command of the Army of the Cum- 
berland, Steedman commanded a division of Gan- 
eral Gordon Granger’s corps. On the 20th Septem- 
ber, 1863, when Granger without orders threw his 
troops from the Rossville road to the support of 
Thomas’s hard pressed right wing, Steedman, carrying 
a regimental flag, led a charge of his division upon a 
ridge where Hindman was preparing a Confederate 
assault, and in twenty minutes, at a cost of a fifth of 
his troops, he seized and permanently held the 
heights. In this action Steedman was wounded, but 
when he returned to the field the next year it was with 
a major-general’s commission in recognition of his 
gallantry at Chickamauga. During Hood’s campaign 
of 1864 in middle Tennessee, a body of about 5000 
Federal soldiers who had failed to join their commands 
in time for ‘‘Sherman’s march to the sea,’’ were led 
into Thomas’s camp at Nashville, and with a brigade 
of colored troops were organized into a provisional 
corps under Steedman and placed on the left of the 

nion army resting on the Cumberland river. A fort- 
night later they moved out of their entrenchments and 
during two days of battle (15th and 16th December) 
fiercely assailed and expelled from its varying posi- 
tions the right flank of the Confederate army. In 
1866 Steedman resigned his military commission and 
~ became collector of the port of New Orleans. 
lived until the 18th October, 1883, having enjoyed 
great popularity in the army for his courage and in 
civil life for his downright sincerity. 

STEINWAY, Henry Enceiaarp (1797-1871), 
- founder of the distinguished piano-manufacturing house 
of New York which bears his name, came from an an- 
cestry noted in the military annalsof Pomerania. Born 


on the 15th February, 1797 in the hamlet of Wolfs- | b: 


aes in the Hartz mountains of Brunswick, he died 
in New York city on the 7th February, 1871. The 
youngest of twelve children, at fifteen years of age he was 
the only survivor, three brothers and his father having 


He | fi 


STEEDMAN—STEINWAY. 


been destroyed (1812) by lightning in the forest near 
Goslar, on which occasion Henry, who accompanied 
the party, alone escaped. The other brothers were the 
victims of the Napoleonic wars, in which also the 
French officers in Westphalia vanished with the 
proceeds of the sale of his father’s estate. On the 
restoration of duke Friedrich Wilhelm to his throne 
after the battle of Leipsic, Henry answered his sum- 
mons to war by enlisting in the Brunswick army, in 
which he gained the reputation of a musical genius on 
account of his remarkable memory and his mechanical 
skill in constructing a cithara. Discharged with honor 
from the army at the age of twenty-one, he settled at 
Seesen in the Hartz district, where he would have 
entered the trade of cabinetmaking had it not been 
for the imperious domination of the guilds which 
imposed ten years of apprentice and journey work 
before one could become a master in his craft, an 
which restricted the business of an artisan to the place 
of his birth. Steinway took service with an organ- 
builder, but the friendship of the chief-justice of Seesen 
in 1825 when a terrific conflagration in the town re- 
quired the employment of all the local skill to repair 
its ravages, induced the guilds reluctantly to consent 
to the young workman’s opening a shop of his own. 
Thus began the first Steinway piano factory, the pro- 
ducts of which soon became famous in the duchy 
for their purity and fulness of tone. A prosperous 
business was wrecked by the creation of the German 
Zollverein from which Hanover (and Seesen was en- 
circled therein) was excluded, and by the revolution 
of 1848. Within the next two years the whole famil 
removed to New York city, except the eldest son, c 
F. Theodore, who remained to carry on the business 
in Brunswick. In March, 1853, Steinway and his sons, 
experienced in American requirements and methods 
by three years of journey-work in the piano factories of 
the city, engaged in business for themselves, setting up 
a modest shop in Varick street with an output capacity 
of one instrument a week. At each successive World’s 
Fair, from that of the New York Crystal Palace in 1853 
to the London International Inventions Exhibition in 
1885, the instruments of this firm inereased in celeb- 
rity, so that its establishment has become the largest 
producer of musical instruments on the globe. It has 
expanded _to three factories, one each in New York, 
Astoria, Long Island, and Hamburg, in Germany, 
employing 1200 men, producing sixty instruments a 
week, of which twenty are grand pianos, and exporting 
largely to Europe. In connection with their sales — 
rooms in New York and London there are concert 
halls of excellent acoustic properties, and in building 
the largest of these, Steinway Hall, New York, Hen 
and his sons were i sole designers and superintend- 
ents. 

The firm which he established has been conspicuous 
for improvements in piano making and these have been * 
introduced as rapidly as the expiration of patents would 
permit into the work of the leading factories of 
world. They consist of new constructions in the Amer- 
ican iron frame, permitting the tension of the strings to 
be increased. e covered bass strings are laid above 
the others, which are spread like a fan over the sound- 
board, the agraffes are carried on a projection of the 
metal frame which overlaps the wrest plank, the flat 
rame has given way to a cupola form sloping towards 
the sound-board in order to secure strength and to in- 
crease resonance, and the metal frame is carried on~ 
dowels which separate it from the wooden structure so 
that the latter becomes a single vibratory system, 
while the composite sound-board bridges are 
ened to secure evenness in the transition of tones 
one to another set of strings. In place of woe 
ars to support the action, brass tubes filled with 
have been introduced. The tension of the soun 
has been placed under permanent control, at 
to prolong the sound after the player's h 
been removed from the notes and an impro 
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scale have been added. The grand piano cases are 
made of a single strip of veneer layers glued together 
and bent by paar presses into shape in order to 
avoid joints and to increase the vibratory action of the 
instruments. Although the absolute novelty of some 
of the Steinway inventions has been disputed (see vol. 
xix., p. 85), those enumerated have been covered by 
—— in the United States, and several of them in 
Ingland, France, and Germany, and to the mechanical 
dexterity of this house their practical success is due. 
The death of Mr. Steinway left his vast business in 
the hands of his descendants, but his influence on the 
musical history of the United States is coincident with 
American superiority in the art of instrumentation, 
and with the rise of a critical taste among Ee ac 
D. O. K. 
STEPHENS, Ann Soputa (1813-1886), an Ameri- 
can novelist, whose maiden name was Winterbotham, 
was born in Derby, Connecticut. At nineteen she mar- 
ried a Massachusetts printer and removed to Portland, 
Maine, where she established and conducted a Magazine 
and edited a Sketch Book. In 1837 the couple removed 
to New York and she soon attracted attention by a prize 
tale, Mary Derwent, which won her $400 from a peri- 
odical. From that time her literary productiveness was 
very great, and was exhibited in frequent contributions 
to magazines and in novels, of which a complete edition 
embraces more than a score of volumes. Of these 
Fashion and Famine (1854) was one of the most suc- 
cessful and enjoyed reproduction in several French 
versions. he Old Homestead (1855), The Heiress 
(1860), Rejected Wife (1863), Wife’s Secret (1864), 
Married in Haste (1870), The Reigning Belle (1872), 
and Pheemie Frost's Experiences (1874) are among her 
more popular novels. Dtedonal oems from her pen 
which have never been collected had circulation through 
the numerous periodicals with which she was connected. 
She also wrote a Pictorial History of the War for the 
Union (1865). Her- stories belong to the sensational 
school, and are deficient in that elaboration of plot and 
care of diction which are necessary to permanence of 
interest. She died on the 20th of August, 1886, at 
Newport, R. L 
STEUBEN , Frreprich WILHELM VON, baron 


(1730-1794), a general in the Revolutionary war and |i 


the-son of a German military officer, was born (15th 
November) in the fortress of Maadebar , Prussia, and 
passed his childhood in camps and oad He was 
educated by the Jesuits in Neisse and Breslau, until 
in his seventeenth year he entered the army of Fred- 
erick the Great, with which he participated creditably 
in the Seven Years’ war, attaining the rank of cap- 
tain, and a place in the king’s selected school of tacti- 
cal instruction for young officers. Retiring from the 
army on the peace of 1763, he received an annuity 
from the king and attached himself to the petty court 
’ of the prince of Hohenzollern-Hechingen, with whom 
he travelled in the principal states of Europe. On 
the outbreak of the American Revolution, Sconken 
who on account of Protestant scruples had withdrawn 
from the staff of the Hohenzollern prince, was in- 
duced by Count St. Germains, the war minister of 
Louis XVI. whom as an officer in the Danish service 
he had previously known, to offer his sword to the 
American Commissioners, Franklin, Lee and Deane, 
then in Paris to obtain aid for the revolting colonies. 
He arrived at Portsmouth, New Hampshire, in De- 
cember, 1777, and made his way to Congress at_York, 
and thence to General Washington at Valley Forge, 
where he was commissioned major-general and ap- 
inted ins r-general of the army, for which 
published a System of Military ci gm (1779), 
and to the tactical efficiency of which he rendered 
inestimable service. In_1780 he was in command 
of the department of Virginia and took part in 
the siege of Yorktown. On the conclusion of the 
war a dilatory Congress voted him a pension of 
$2500 in recognition of his claims, and the State of 
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New York gave him 16,000 acres of land in Oneida 
county, where with several of his staff officers he set- 
tled as a farmer, generously giving homesteads from 
his estate to poor veterans of the army. Sparks’s 
American Biography contains a biography of Steuben 
Prof. Francis Seven, but the standard L/e is from 
Friedrich Kapp in 1859. On the 28th November, 
1794, he died in Steuben township, near Utica, N. Y., 
but his name is perpetuated in the names of a num- 
ber of counties and towns of the Northern States, 
STEVENS, a New Jersey family of engineers.— 
Joun (1749-1838) was born in New York and died 
in Hoboken, N. J. He first devoted himself to the 
study of steam navigation, and claimed in a memorial 
to the Legislature of New York in 1789 to have 
solved the problem. In 1804, he floated a steamboat 
68 feet long, which he tried both with a single and a 
twin screw-propeller, of which the machinery, now 
preserved in the Technological Institute at Hoboken, 
was made forty years later to drive a boat eight miles 
an hour. In 1807 he built a side-wheel steamer with 
feathered paddles and concave water lines, which he 
sent by sea to the Delaware River, which is probably 
the first instance of oceanic steam navigation. In 1812 
he devised an armor-plated floating marine battery 
substantially involving the principles of the modern 
rotating turret, and he wrote an essay on the applica- 
tion of steam traction to roads, proposing the con- 
struction of a railway from the Hudson to Lake Erie. 
His son Ropert Livinaston (1788-1856), born at 
Hoboken, had command of his father’s steamer Phoenix 
in its passage by sea to the Delaware, and he it was 
who introduced the wave line into her hull. To him 
are credited the invention of conical percussion shells 
for smooth-bore guns, the early employment of an- 
thracite in steam-furnaces, an improvement in the 
walking beam of stationary and marine engines and 
in railroad equipment. He was _ president of_ the 
Camden and Amboy railroad which had been built 
after his father’s plans. In 1842, having taken up his 
father’s interest in marine floating batteries, he pro- 
posed to the Government the construction of an iron- 
clad ship impervious of the artillery then known. He 
began such a construction 420 feet in length by 52 feet 
in breadth, susceptible of changed buoyancy by means 
of compartments fitted to receive or reject water at 
pleasure, and which made the resistance of water a 
means of protection from shot, and made the guns 
available in every direction. This battery underwent 
various modifications, passed into the hands of the 
brother Edwin A., who offered it in vain to the Gov- 
ernment during the civil war, and bequeathed it to the 
State of New Jersey at his death with a million of 
dollars for its completion. _Epwin Auaustus (1795- 
1868), was of Hoboken birth, and died in Paris, 
France. He began active life by engaging in river 
navigation, but acquired an immense fortune by land- 
investments in his native city. From him chiefly 
came endowments which established the Stevens High 
School at Hoboken, and founded the Technological 
Institute of the same city upon a basis which ranks it 
among the foremost industrial schools of the country. 
STEVENS, a New York family of note. —EBENEZER 
(1751-1823). Colonel Stevens was of Boston birth, 
and participated in the destruction of tea in that har- 
bor in 1773. He served from Rhode Island to Vir- 
ginia as an artillery officer in the Revolutionary army, 
was a founder of the Cincinnati Society, and settled in 
New York as a merchant in the Mediterranean trade. 
His elder son Samvurr, (1784-1844) left Yale paleas 
with the class of 1805 to distinguish himself at the 
New York bar, in which city he was one of the first 
Commissioners for the introduction_of the Croton 
water by aqueduct. ALEXANDER Hopapon (1789 
1869) followed his brother two years later through 
Yale College, and settled at New York, the scene of 
his birth and death, as a physician, professing surgery 
and clinics xt New Brunswick, N. a and in the New 
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York College of Physicians and Surgeons, and presid- | 


ing for many years over the State and the American 
Medical Societies. His treatises on surgery and clinics 
are now superseded. JOHN AUSTIN (1795-1874), a 
graduate of Yale College, was a financier of New 
York, and president of the Associated Banks of Bos- 
ton, New Vor and Philadelphia during the civil 
war, an association formed to uphold the credit of the 
National Government by negotiating its bonds, of 
which it absorbed $150,000,000. He was president of 
the Bank of Commerce for nearly thirty years, and 
the first president of the Merchants’ Exchange. He 
was a son of Ebenezer Stevens, and a maternal nephew 
of Col. William Ledyard, whom the British massa- 
ered in 1781 at Fort Griswold, Groton, Connecticut. 
His son John Austin, Jr. (6. 1827), educated at 
Harvard College, was a merchant of New York, and 
aman of antiquarian tastes which he has gratified 
by publishing the Colonial Records of the New York 
Chamber of Commerce (1867), of which he was the 
secretary for several years, during which time he wrote 
an account of the Valley of the Rio Grande (1864). 
STEVENS, Witutam Bacon (1815-1887), an 
American bishop in the Protestant Episcopal Church, 
was born in Bath, Maine (13th July), and educated at 
Phillips Academy in Massachusetts, and in medicine 
at Dartmouth College, New Hampshire, and Charles- 
ton, South Carolina. At eighteen he began a two 
years’ voyage round the world in order to overcome 
some pulmonary weakness, and on his return settled at 
Savannah, Georgia, where on the completion of his 
professional studies he practiced medicine. In his 29th 
year he was ordained priest in the Episcopal Church, 
and at once removed to Athens, where, besides the 
duties of a belles-lettres professorship in the Uni- 
versity of Georgia, he performed pastoral labor. Four 
years later he went to Philadelphia to become rector of 
St. Andrews’ Church. In 1862 he was consecrated 
bishop as assistant to Dr. Alonzo Potter of Pennsylva- 
nia, upon whose death in 1865 he became diocesan, 
discharging the duties of the position until his death 
on the 11th June, 1887. Bishop Stevens was known 
as a polished rhetorician and a conservative friend of 
the Evangelical wing of his church. In literary pro- 
duction, peeves some published sermons, pastoral 
charges and devotional books, of which the chief are 
The Bow in the Cloud (1855), The Parables Practt- 
cally dela (1855), and The Sabbaths of Our Lord 
(1873), he contributed much to the history of Georgia, 
of which State he was for a time the official historian. 
He edited with notes two volumes of the Georgia His- 
torical Collections, which he was instrumental in 
gathering, and was the author of two volumes more in 
1849 and 1859 on the history of that State from the 
beginning until 1797 which are accepted authorities on 
that subject. é 
STEWART, ALEXANDER TuRNEY (1802-1876), 
one of the richest citizens in his time of New York, 
who built his own fortunes by undiluted mercantile 
sagacity. He was of Scotch-Irish origin, having come 
to America from Belfast, his native place, before he 
was of age and before he had completed his course at 
Trinity College in Dublin. At first he taught in a 
private school and invested a small patrimony in a 
mercantile enterprise of which he soon had to take 
full charge. Thus launched into business he revisited 
Treland to establish trade connections there, and in 
1823 he opened a store on Broadway, and gradually 
expanded his business until two huge marble structures 
were occupied with its transactions and the fame and 
operations of the firm were spread over the civilized 
world. President Grant offered him a place in his first 
cabinet at the head of the Treasury department, but as 
importers are ineligible for this cg em the nomination 
was dropped in the Senate. Mr. Stewart sent a ship 
loaded with provisions to the relief of sufferers by the 
Trish famine in 1846, and brought back in it a large 
number of reputable emigrants for whom he found 


, 
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employment. He erected a spacious building designed 
to be a home for 1500 working girls, but the original 
plan proved impracticable and the edifice was turned 
into a hotel. He began on Long Island, on a tract of 
10,000 acres which he had purchased in Hempstead 
township, twenty miles east of New York, a settlement 
called Garden City where improvments of the latest sort 
have been made at the expense of the Stewart estate. 
The houses are only rented to their occupants, and an 


elaborate cathedral system has been established which 


consists of diocesan schools, an Episcopal residence, 
and an expensive church within which a mausoleum 
for the Stewart family has been erected. Shortly after 
his death the grave of Mr. Stewart in the grounds 
adjoining St. Mark’s Church in the Bowery was rifled 
for the purpose of extortion from the executors of the 
will, and no public announcement has since been made of 
the recovery of the body. Mr. Stewart left one of the 
largest and costliest private galleries of modern Kuro- 
pean painting in the country. His estate was estimated 
at $50,000,000, which went to his childless wife, except 
$1,000,000 left to his attorney, and some minor lega- 
cies to old and trusted dependents. His executors 
were his wife, his attorney, and his business partner. 
Mrs. Stewart survived her husband ten years, dying in 
September, 1886, and leaving the bulk of the estate 
to a brother of hers and to the fortunate attorney. 
Mr. Stewart’s business successes and philanthropic 
miscarriages afford an illustration of the long known 
social axiom that the faculty of acquisition is seldom 
coexistent with the faculty of beneficence. 
STEWART, CHArtes (1778-1869), an American 
admiral of Irish parentage, was born in Philadelphia, 
28th July, 1778. The death of his father two years 
later left him the youngest of eight children dependent 
for support upon their mother, a woman of great 
energy of character. When 13 years old he went to 
sea as a cabin boy, and before he was of age he had 
command of a ship in the Indian trade. Entering the 
navy as a lieutenant in 1798 he served with distinetion 
against the French, commanding with great success a 
12-gun vessel in the West Indies. His services against 
the Tripolitans were especially brilliant, and his con- 
duct in the burning of the frigate ‘‘ Philadelphia ”’ 


won the high commendation of his superior officers. 


The operations of the American naval forces against 
the piratical Barbary powers were of signal conse- 
quence, not only in the annals of American commerce, 
but in the history of civilization itself. _'These opera- 
tions were soon followed by Exmouth’s bombardment 
of Algiers, and other events which led speedily to the 
repression of North African piracy, aed, put an end 
to the enslavement of Christian captives, which had 
been going on for centuries, and to the practice of 

aying tribute to the Barbary powers by Christian 

tates. In the war of 1812-15 with Great Britain, 


Stewart’s wise counsels were of aren value to the Navy | 


Department. For a time he had command of the 
frigate ‘‘ Constellation,’’ and in 1813 he sailed in the 
already historic ship ‘‘ Constitution’ for the West 
Indies and later to the African coast. On 20th Feb- 
ruary, 1815, he was attacked in the night by the 
British vessels ‘‘ Cyane”’ and ‘‘ Levant,’’ whos 
outnumbered the Americans, and whose guns ' 

outnumbered and outweighed those of the ‘Co 
tution.” In 40 minutes both the hostile ships s 
their colors; but’a British squadron, which 
chase soon after drove the ‘‘ Levant”’ into a 
port and there recaptured her. Stewart's na 
wards was always associated with the noble 
he commanded in this fight; and the title 
Tronsides’’ was in later years popul y 
as well as to the ‘ Constitution”’ 


for the enemy to attack. sit 
was held to be a fitting close toa st: 


° 
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land-operations were as a rule indecisive, neither party 
having gained any great advantage which was not 
counterbalanced by some corresponding loss ; while 
by sea the Americans had easily won the chief honors, 
giving to the British navy a succession of unusual re- 
verses. Captain Stewart afterwards held important 
commands in various parts of the world. In 1857 he 
was retired, but two years later he resumed active 
service. In 1862 he was again retired with the rank 
of rear-admiral. He died at ‘‘Ironsides Park,’’ in 
Bordentown, N. J., 7th November, 1869. Firmness, 
perfect self-control, uniform courteousness of manner 
and hearty patriotism were among his prominent 
qualities. He was the grandfather of Charles Stewart 
Parnell, the distinguished leader of the Irish home 
rule movement. Stewart was 71 years in the service 
and for 17 years was the senior officer of the navy. 

STONE, Wiiiiam Leete (1792-1844), a journalist 
and miscellaneous writer, born in Esopus, New York, 
was removed to an Indian mission in the western part 
of the State during childhood, acquired his vocation at 
Cooperstown, edited newspapers at Herkimer, Hudson, 
Albany and Hartford, settling down in 1821 as editor 
and proprietor of the New York Commercial Adver- 
tiser, until his death at Saratoga Springs. His political 
influence was large, and he was noted for his sprightly 
wit. The more elaborate products of his pen relate 
to the exposure of mystery and to biography of an 
historical cast. Letters on Masonry and Anti-Masonry 
(1832) addressed to John Quincy Adams was his con- 
tribution to the Morgan excitement in western New 
York. In Matthias and his Impostwres (1835) and 
Maria Monk: (1836) he refutes .some curious religious 
delusions which appeared in New York, and his in- 
credulous mind engaged itself upon Animal Magnetism 
(1837). Of more permanent value is his biographical 
work. He wrote Zules and Sketches (1834) and Ups 
and Downs of a Distressed Gentleman (1836) which 
were founded on fact. But the tastes formed by the 
associations of his childhood and strengthened by the 
search for old manuscripts and prints and by converse 
with local patriarchs appear in such Lives as those of 
Joseph Brant (1838) subsequently abridged as Border 
Wars of the Revolution (1846), of Red Jucket (1841), 
of Uncas (1842), and in the History of Wyoming (1841). 
At the time of his death he was well advanced with 
the preparation of a Life of Sir William Johnson, the 
famous proprietor and friend of the Indians in colonial 

ew York. ‘This work was finished (1865) by WIL- 
LIAM Leete Stone, JR. (b. 1835), who also prefixed a 
memoir of his father to the later editions of Re 
Jacket. To him we are also indebted for a translation 
from the German of the Lettersand Journals of Baron 
and Baroness Riedesel relating to the Revolutionary 
War, the former of whom came to America in com- 
mand of Brunswick troops in the pay of Great Britain.. 
He has written a History of New York City ro 
True History of the Jane McCrea Tragedy (1874) 
Reminiscences of Saratoga (1874), and other historical 
sketches. 

STORY, Josepn (1779-1845), whom Lord Brough- 
am called ‘‘the first living jurist,’’ was the son of 
Dr. Elisha Story a surgeon in the Revolutionary 
Army. He narrowly escaped burning to death in 
his infancy, was graduated with the class of 1798 
from Harvard, studied law under Chief Justice Sam- 
uel Sewell, and entered on its practice at Salem. 
His official history is briefly as follows: Member o 
the Massachusetts General Court from 1805 to 1807, 

ain from 1810 to 1812, and for the last year Speaker 
of the lower house, Representative in Congress from 
1808 to 1810, Associate-Justice of the United States 
Supreme Court from 1811 to 1845, Dane Professor 
of soe at Harvard from 1829 to his death. He 

his career as a Democrat, but in Congress op- 
posed the embargo policy of that party, and twenty 


years later produced Commentaries on the Constitution 


with a history of the Colonies and States prior to its 
Vou. XXII.—1155 
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adoption, from a Federalist’s standpoint. Judge 
Story’s industry was prodigious: his Cireuit Court 
judgments fill 13 volumes, the Supreme Court Reports 
for his judicial term embrace 35 volumes, of which he 
wrote his full share ; his treatises on legal subjects fill 
14 volumes, he furnished 19 articles to Lieber’s Ency- 
clopedia Americana, and published numerous essays 

biographical sketches, reviews, speeches, reports anc 

memorials. His fame rose to the greatest height, not 
only in America, but in Great Britain, where such 
statesmen as Lord John Russell and the Earl of 
Carlisle and such jurists as Sir James Mackintosh, 
Henry Brougham, and Lord Campbell, were singu- 
larly unanimous in recognizing his professional preémi- 
nence., 

He was only thirty-two when he became a judge of 
the United States Supreme Court. The Professorship 
of Law at Harvard was founded by Nathan Dane, on 
the condition that his friend Judge Story should first 
oceupy the chair. With a taste for versifying, which 
his note-books show continued all his life, he published 
in 1804 a poem on The Power of Solitude, but he sub- 
sequently burned all the copies he could get into his 
possession. Perhaps none of the numerous eulogies 
pronounced upon him better describe his own charac- 
teristics as an author than these lines written in one 
of his own note-books as a comment upon arguments 
before his court: 


“Whoe’er in law desires to win his cause 
Must speak with point, not measure out wise saws, 
Must make his learning apt, his reasoning clear, 
Pregnant in matter, but in style severe ; 
But never drawl, nor spin the thread so fine 
That all becomes an evanescent line.” 


Judge Story was desirous of UE from the bench 
and devoting his remaining days to his professorship 
and to new legal treatises. Death overtook him at 
Cambridge on 10th of September, while in pursuance 
of this design he was writing a judgment in the last 
case pending in his court. A life of him was pub- 
lished in Boston 1851 by his son WinLtAM WETMORE 
Srory (b. 1819), the sculptor and poet, who was born 
in Salem, graduated at Harvard in 1838, and entered 
on the practice of law under his father’s guidance. 
As a lawyer he reported the cases argued in the Circuit 
Court before his father during the last three years of 
his life, and published two legal treatises, one on Con- 
tracts not Under Seal (1844), the other on Sales of 
Personal Property (1847). From his hand have come 


d| several volumes of verse, some of which were collec- 


tions of occasional poems, and others, as Graffiti d’ 
Ttalia (1869) and Nero, a tragedy (1875) are historico- 
dramatic, while Zhe Roman Lawyer in Jerusalem 
(1870) is narrative. Asa poet he is rather sensitive 
to than a master of cadence and possesses scholarly 
refinement of conceptions rather hae lyrical or dra- 
matic force. Roba di Roma (1862) is a somewhat des- 
ultory description of those phases of Italian life which 
most writers miss and yet which are fullest of native 
color and character. His last book is He and She 
(1883). In 1848 Mr. Story took up his residence in 
Rome in the pursuit of his art. Among his statuary 
ortraits are fyi of Edward Everett, F oseph Story, 
R. Lowell, Josiah Quincey, Theodore Parker and 
George Peabody. The latter was unveiled in London 
by the Prince of Wales in 1869. He has made alle- 


f aus statues of Medea, Cleopatra, The Sybil, and 


erusalem, which have attracted general attention. 
On a less stately plane, but with greater gracefulness, 
he has made a Shepherd Boy, Little Red Riding Hood, 
Sappho and Semiramis. During the civil war in his 
native country he ably defended the cause of the 
Union in the columns of the London Daily News. 

A cousin of Judge Story was Isaac Srory (1774— 
1803), who was born at Salem and settled as a lawyer 
at Rutland, Mass. His father was a clergyman of the 
same name. Underthe nom de plume of Peter Quince 
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he edited and contributed to a collection of burlesque 
verse called A Purnassian Shop Opened in the Pin- 
darie Style (1801). He also published as Consolatory 
Odes some ironical lampoons of the Democrats from a 
Federalist point of view. These, with one or two 
Ee orations and a college poem, comprise the 
iterary remains of this promising but short-lived wit. 

The principal law treatises of Judge Story are: Selections of 
Pleadings in Civil Actions (1805), Public and General Statutes of the 
United States Congress from 1789 to 1827 (1828), but continuec by 
Judge Sharswood of Pennsylvania, and Commentaries on The Law 
of Bailments (1832), The Constitution of the United States (1833), The 
Conflict of Laws, Foreign and Domestic (1834), Equity Jurisprudence 
(1835-6), Equity Pleadings (1838), The Law of Agency (1839), The Law 
of Partnership (1841), The Law of Bills of Exchange (1843), and on The 
Law of Promissory Notes and Guaranties of Notes and Checks (1845). 
These works involved extensive Lan ped dece into the usages of Eng- 
lish courts and of other commercial nations, the results of whic 
they exhibit. 


STOWE, Catvin Exits (1802-1886), born in Na- 
tick, Massachusetts (6th April), was educated at 
Bowdoin College, Maine, and at the Andover Theo- 
logical Seminary. More than thirty years of his life 
were passed in teaching Biblical literature, twice as a 
professor at Andover (1828-1830 and 1852-1864) and 
for seventeen years (1833-1850) at Lane Seminary in 
Cincinnati. He also taught in the intervening periods 
at Dartmouth and Bowdoin Colleges. His home for 
the latter years of his life was at Hartford, Con- 
necticut. His literary work is chiefly embraced in the 
following publications : A translation of Jahn’s History 
of the Jewish Commonwealth (1828), of which several 
editions appeared in London and Oxford; Sacred 
Poetry of the Hebrews (1829), translated from the Latin 
of Robert Lowth’s Prelectiones de Sacra Poest He- 

_breorwm with annotations from English and_ Ger- 
man Hebraists; L/ementary Education in Hurope 
(1838), a report to the Legislature of Ohio of an exam- 
ination made two years previously into the German 
system of schools, and the Origin and History of the 
Books of the Bible (1867). He died on 22d August 
and was buried at Andover. While at the Lane Sem- 
inary he married HARRrer ELIZABerH, daughter of 
Dr. Lyman Beecher (1775-1863), the president of that 
institution. She is most widely known as the author 
of Uncle Tom’s Cabin (1852). She was born at Litch- 
field, Connecticut, on the 14th of June, 1812, was 
full sister to Henry Ward Beecher (1813-1887), and 
was one of eleven children who lived to be distin- 

uished for talent. Before her marriage in 1836 to 

rofessor Stowe she had won favorable notice as a 
writer of sketches, although the first book to come 
from her pen was The Mayflower, or Sketches of the 
Descendants of the Pilgrims (1849), into which she 
eathered some of her earlier tales. While living at 

runswick, Maine, during her husband’s professorship 
at Bowdoin College, she began a serial story for the 
National. Era, a Washington anti-slavery weekly 
paper. In 1853 this story appeared in two volumes as 
Uncle Tom’s Cabin, a work of extraordinary history. 
At the time of its publication the slavery agitation had 
assumed its last and most virulent stage until it culmi- 
nated in the civil war. The Government was controlled 
by men of Southern convictions, and the fugitive-slave 
law, after a bitter contest, was engrossed upon the na- 
tional statute-book. Uncle Tom’s Cabin was at once in- 
vested with high political importance and became a pow- 
erful popular reinforcement of the Abolition party. 
While Mrs. Stowe has never claimed that Uncle Tom was 
an actual portraiture, she has fortified its statements and 
facts in A Key to Uncle Tom’s Cabin (1853), by doeu- 
mentary and other evidence. The design of the story 
is to show the injustices and ernelties of the slave sys- 
tem, notwithstanding the humanity of many slave 
owners. The work has been dramatized in twenty 
different forms, translated into over twenty languages 
including, it is said, Japanese and Chinese, and sold 
in Europe and America to the estimated extent of over 
1,500,000 copies, while its popularity has continued 
unabated to the present time. In 1853 Mrs. Stowe 
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visited Europe with her husband and brother Charles, 
and received marked and public attentions in Great 
Britain, where her services to the anti-slavery cause 
were warmly recognized. A volume entitled Sunny 
Memories of Foreign Lands (1854) perpetuated the 
record of this visit and its civilities. 

Once again this gifted woman’s pen created unusual 
excitement in Europe and America. My Fecollections 
of Lord Byron by the Countess Guiccioli appeared 
in London in 1868 and caustically commented on the 
conduct of his wife. In the following year Mrs. Stowe 


/ ee a vindication of Lady Byron in London and 


oston magazines, entitled, The True Story of Lord 
Byron’s Life, in which she justified the wife’s deser- 
tion of the poet by alleging that incestuous relations 
had been discovered between him and his sister, after- 
wards Mrs. Augusta Leigh. It called forth universal 
and deprecating criticism in all literary periodicals and 
several exhaustive refutations, so that its authoress 
later in the same year replied in Lady Byron Vindi- 
cated, reasserting her former accusations, but the ver- 
dict remains unfavorable as well to the truth as to the 
good judgment of Mrs. Stowe’s affirmations in this 
controversy. 

Mrs. Stowe has published, usually first in period- 
icals and afterwards in volumes, poems of a religious 
character, essays chiefly on domestic subjects, children’s 
tales, novels and biographies of a Psy.» and sacred 
kind. Her principal novels are Dred, a Tale of the 
Great Dismal Swamp (1856), on the relations of slavery 
to freedom in the Southern States ; he Minister’s Woo- 
ing (1859), describing New England in the last century; 
The Pearl of Orr’s Island (1862), of which the scenes 
are laid in Maine; Agnes of Sorrento (1862) ; Oldtown 
Folks (1869), with a sort of sequel called Oldtown 
Fireside Stories (1872), both relating to New England 
life before the days of steam innovations; Pink and 
White Tyranny (1871), deprecating facilities for di- 
vorce ; My Wife, or Harry Henderson’s History (1872), 
and Betty’s Bright Idea (1876). Palmetto Leaves 
(1873) relates to scenes in Florida, where Mrs. Stowe 
has passed many winters at Mandarin on the St. 
John River, in Duval county. She has long resided 
in Hartford, Connecticut, and is one of the most noted, 
philanthropic and brilliant women whom America has 
produced. 

STREET, Atrrep Briiiies (1811-1881), an es- 
sayist and poet, was the son of Randall 8. Street an 
officer in the war of 1812 and a Representative in Con- 

ress. The poet was born in fe pe sie on the . 

udson, and was taken in childhood to Monticello in 
Sullivan county, New York, where he commenced the 
practice of law. In 1839 he removed to Albany and 
soon became successively custodian of the New York 
Historical Records, State Librarian and Curator of the 
Law Library. In his early literary life he was a 
favorite poet of college commencement oceasions. The 
subjects of his verse are the aspects of primitive nature 
and the incidents of frontier life, and his principal 
poetic compositions are 7’he Burning of Schenectady 
(1842), Drawings and Tintings (1844), containing a 
poem on Nature descriptive of the seasons; a romance 
of 7000 lines called Frontenac (1849) commemorating 
the Bharorta wernge it that able eprom oe 8 
upon the Iroquois Indians; 

orest Pictures in the Adirondacks (1864), and two yol- 
umes of collected poems, of which the most stirring 
and lyrical composition is he Gray Forest In 

rose Mr. Street has delineated scenes and adventures 
in the Adirondack wilderness of New York in volumes 
entitled Woods and Waters, or the S acs 
Racket (1860) and The Indian Pass (1869). 

Chancellor Livingston secured the introdu 
the first Constitution of New York of a pr 
a Veto Council which should consist of the 
Chancellor and Supreme Court Judges; 
Council lasted from 1817 to 1821. The bie 


the governors and jurists connected with it 
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history of the courts of New York under the first Con- 
stitution comprise Zhe Council of Revision, which Mr. 
Street wrote and published in 1859, a work of great 
detail and historical value. As a poet he is as exu- 
berant and untamed in spirit and as rugged in metre 
as the nature he describes. 

STUART, James Ewett Brown (1833-1864), Con- 
federate general of cavalry, was of Scotch-Irish descent 
and was born in Patrick county, Virginia, 6th February, 
1833. His grandfather wasa major in the Revolutionary 
army, and his father an officer in the war of 1812. Before 
entering West Point Military Academy, from which he 
graduated in 1854, James had spent some time in Emory 
and Henry College, at Salem, Virginia, and in both in- 
stitutions was noted for his religious character, being 
thena Methodist, though he afterwards joined the Prot- 
estant Episcopal Church. As lieutenant he served in 
Texas in the Mounted Rifles and afterwards in the First 
U.S. Cavalry, which was on duty in Kansas during the 
Border war. Being in Washington in December, 1859, 
he volunteered as aide to Lieut. Col. Robert E. Lee, 
who was sent to Harper’s Ferry to put down John 
Brown's insurrection. Stuart identified the leader of 
that movement as the ‘‘ Ossawatomie Brown’? whom 
he had met in Kansas. When Virginia seceded the 
young lieutenant resigned his U. S. commission and 
was 2 Loa by the State authorities lieutenant- 
colonel and in July colonel of cavalry. His first ser- 
vice was in covering from Gen. Robert Patterson com- 
mander of the Union army in the Shenandoah Valley 
the movements of the Confederate general Joseph E. 

ohnston, for the reinforcement of Beauregard’s army 
at the first battle of Bull Run. Both Johnston and 
Stuart contributed directly to the victory, and in Sep- 
tember Stuart was made a brigadier-general in the 
Confederate army. In June, 1862, Gen. R. E. Lee, 
immediately after being entrusted with the defence 
of the Confederate capital then closely threatened 
by Gen. McClellan, ordered Stuart to make a scout 
movement to the rear of the Union army and to in- 
flict as much damage as possible to its supplies. 
Starting from Richmond on the 12th with 1200 cavalry 
and some light artillery, by the aid of men familiar 
with the country in three t fe he passed completely 
around the Army of the Potomac, destroyed a large 
amount of army stores at Tunstall’s Station on the 
railroad near McClellan’s base of supplies, crossed the 
swollen Chickahominy at a ruined brads e, and returned 
along the bank of the James between the gunboats and 
the army in the Union service. All this was effected 
with the loss of but one man, while he carried into 
Richmond 165 prisoners, having compelled McClellan 
to withdraw men from the front to guard his com- 
munications, and having gained important informa- 
tion which enabled Lee to make a successful attack 
on the 27th June upon the Union right wing at 
Gaines’s Mill. Stuart, not yet thirty years of age, was 
romoted to be major-general in the following July. 

e soon marched northward to join ‘‘Stonewall’’ 
Jackson in opposing Gen. John Pope recently ap- 
pointed to command the ae of Virginia. Stuart 
passed around to the rear of that army, and on 25th 
August captured Pope’s headquarters-train, his 
despatch-book and personal baggage. Though the 
ranking officer Stuart is hardly entitled to the credit 
of Brig.-Gen. I. R. Trimbie’s capture of Manassas 
Junction two days later, but he rendered important 
service in opening communication with Longstreet and 

uiding that officer to an effective union with Jackson 
in the battle of Bull Run, which drove Pope’s army 
back upon Washington. in Lee’s Maryland campaign 


(September 5-20), Stuart covered the Confederate. 
rear, and was engaged at South Mountain and Antie-. 


tam. Soon after (9-12 October) he made a bold raid 
on Chambersburg, Pennsylvania, where he destroyed 
property valued at $250,000, and escaped with much 

lunder, while the entire cavalry of the Army of the 
Posies was worn out in pursuit. When the Rappa- 


931 


hannock became the dividing line between the armies 
for the winter, Stuart’s cavalry was dispersed in guard- 
ing its fords. He himself however was present at the 
battle of Fredericksburg. The campaigns of 1862 had 
proved the advantage if not the necessity of massing 
the cavalry, and in the next year the Union com- 
manders also adopted this policy. As early as March 
the Union General Averell made a successful attack 
on part of Stuart’s force at Kelly’s Ford. But the 
campaign was fairly opened in April when Gen. Stone- 
man led across the Rappahannock a large and well 
equipped body of cavalry with which Stuart’s reduced 
and scattered forces were unable to cope. The Con- 
federate Government had required the men to furnish 
their own horses, and though this policy worked well 
at first, eventually it proved disastrous. Arms and 
ee were also defective and difficult to replace. 
At the battle of Chancellorsville Stuart’s cavalry did 
some fighting on the Ist and 2d May, and when 
‘Stonewall’? Jackson fell mortally wounded, the 
young major-general, succeeding to the temporar 

command, not only extricated the Confederate le 

wing from the critical position into which the force of 
onset had carried it in the darkness, but also at day- 
break renewed the attack and pushing on to Chan- 
cellorsville, then abandoned by Hooker, joined there 
the right wing which under Lee had advanced from 
the opposite side. After this victory the invasion of 
Pennsylvania was Lee’s next important movement. 
His cavalry before leaving Culpeper had to repel a de- 
termined attack of the Union troops (June 9th) but 
Stuart had his customary good fortune. When the 
northward march began, Lee gave Stuart permission 
to put in practice again his favorite device of passing 
round the main body of the enemy. He crossed the 
Potomac between the Union army and Washington, 
but had to make a much wider detour than had been 
expected; his march was delayed by the burden of 
many captured wagons and prisoners, so that he did 
not reach Gettysburg until the afternoon of July 2d. 
The whole movement has been censured by military 
critics as depriving Lee of the use of the cavalry in a 
great emergency. It returned in time to engage in 
the closing fight and to cover the retirement of the 
Confederate army behind the Potomae. When Grant 
entered the Wilderness in May, 1864, Sheridan with 
12,000 men advanced on an outer route towards Rich- 
mond. Stuart, hastening to interpose, in a sharp con- 
flict at Yellow Tavern was mortally wounded. He 
died at Richmond, 12th May, 1864. General Stuart 
was the foremost cavalry general on the Confederate 
side and well deserved the confidence reposed in him. 
He was venturesome yet usually successful, and was 
defeated only when an equal genius with more numer- 
ous forces arose to confront him. (sie Es) 

See H. B. McClellan's Life and Campaigns of Major General J. 
E. B, Stuart (Boston, 1885). 

STUART, Moses (1780-1852), was an exegetical 
scholar whose influence was greatly extended through 
the clergy who went from his class-rooms to work 
in fields at home and abroad. His father was a 
farmer and his birthplace was Wilton in Connecticut. 
Reading ballads at four years of age, Edwards on the 
Will at twelve, and mastering the principles of Latin 

rammar in three days, his precocit Fahy romise of a 
bulliant career. He was graduated from Yale College 
with the class of 1799, carrying off its highest honor. 
Macknight on. the Epistles soon after turned him from 
the pursuit of law to the study of theology, in which 
President Dwight was one of his a oat Or- 
dained pastor of a Congregational Church in New 
Haven, Connecticut, in 1806, he there was distin- 
guished by the simplicity of his character and the 
earnestness of his labors. Four years later Mr. Stuart 
went to Andover Seminary as Professor of Sacred Lit- 
erature, where he taught thirty-eight years. The 
services he rendered to theology in America, if not in 
England, where his more important grammars and 
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commentaries had a wide circulation and were used as 
text-books, connect themselves with his Hebrew 
studies and with opening the treasures of German 
criticism to English readers. By these means, as Pro- 
fessor EK. A. Park said in eulogy of him, he redeemed 
‘theology from an iron-handed metaphysics, dis- 
enthralling the free meaning of the Bible from slavery 
to an artificial logic.’’ He published several Hebrew 


grammars, the first in 1813 without, and the next ten | 


years later with vowel points, and then in 1846a 
translation of Rédiger’s Gesenius. There were at the 
commencement of these enterprises few facilities for 
printing Hebrew in America and Mr. Stuart was 
obliged to work at the font himself. Subsequently, 
through the munificence of Rey. John Codman he 
procured the equipment of an Oriental press with 
which in 1829 work could be printed in eleven lan- 
uages and dialects. From the German he translated 

ahn’s Dissertations on the Original Languages of the 
Bible (1821), Ernesti’s Elements of: Interpretation 
(1822), and Schleiermacher’s work On the Discrepan- 
cies of the Sabellian and Athanasian Representations 
of the Trinity (1835). 

f his more general works there are a Philological 
View of Modern Doctrines of Geology (1836), Hints 
on the Interpretation of Prophecy (1842), Critical His- 
tory of the Old Testament Cunon (1845), and a 
volume of Miscellanies (1846) containing letters to 
Dr. W. KE. Channing and discourses on the atone- 
ment, with other occasional sermons. 

The ripest fruits of Dr. Stuart’s scholarship were in 
his Commentaries which embraced the Zpistle to the 
Hebrews (1827), the Epistle to the Romans (1832), the 
Apocalypse (1845), Daniel (1850), Ecclesiastes (1851), 
and Proverbs (1852). Although these works have 
been superseded by the advance of philological re- 
search, they were among the earliest products in the 
English language of modern critical methods and long 
formed a part of the apparatus of intelligent theologi- 
cal students in Great Britain and America. 

On the day when Dr. Stuart entered his seventy- 
second year he began his exposition of the book of 
Proverbs. Five weeks before he died, which event 
occurred on the 4th January at Andover, his arm 
was broken by a fall upon the ice, but thus crippled 
he worked on correcting proof, and two days before he 
breathed his last he sent its final pages to the press. 
His pupils have been traced to the highest educational 
positions in the country ; over a hundred are known 
to have devoted themselves to foreign missions, of 
whom thirty have been engaged upon translations of 
the Scriptures into the tongues of those among whom 
they were stationed. 

He was the father of Mrs. Elizabeth Stuart Phelps 
(1815-52), a writer of meritorious works in the line of 
didactic fiction, and whose daughter (b. 1844), of the 
same name, has written various popular novels and 


es. 
STUY VESANT, Perrvs (1602-1682), was the last 
director-general of the New Netherlands, as New York 
was then called. He was a native of Holland, served 
under the Dutch West India Company as director of 
the colony of Curagoa in the Caribbean Sea, and lost 
a Jeg in an attack upon the island of St. Martin. Re- 
turning home in 1644 he was soon appointed by the 
same company director of the New Netherlands and 
arrived in New Amsterdam in 1647. His administra- 
tive exploits are narrated under DELAWARE (vol. vii. 
Pi 40), and New York (vol. xvii. p. 466). He visited 
olland in 1665 to render an account of the loss of his 
proyince, but soon came back to New York, residin 
until his death on his farm which gave its name o 
Bowery to the lane that led past it, now a chief 
thoroughfare of the city. His remains were laid in 
the vault of a chapel which he built for the services 
of the Dutch Reformed Church, but which subsequently 
became the property of the Episcopal parish of “St. 
Mark’s in the Bowery.”’” He figures humorously but 
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not ridiculously in Irving’s burlesque known as 

“nickerbocker’s History of New York. 

SULLIVAN, a family of Maine origin of whom 
Joun (1740-1795) was a distinguished officer in the 
American revolutionary army. Of Irish parentage he 
was born in Berwick, Maine (17th February). He 
commenced the practice of law at Durham, New 
Hampshire, which colony made him a delegate to the 
first Continental Congress in 1774. In December of 
that year he and John Langdon, a wealthy merchant 
of Portsmouth, seized with an armed force on behalf 
of the colony the ordnance stores of the British Goy- 
ernment deposited in a fort near that city. He was 
among the first general officers commissioned by the 
Continental Congress, taking rank as a brigadier, and 
serving in the left wing of the provincial troops besieg- 
ing Boston. Sent with General John Thomas to re- 
inforce the army in front of Quebee, he succeeded to 
the command on the death of his superior officer at 
Chambly on the Richelieu river, and skilfully con- 
ducted the retreat, turning over his army to General 
Gates and proceeding to join Washington at New 

ork. Commissioned major-general 10th August, 
1776, twelve days later he led the centre of the Ameri- 
can army in the battle of Long Island, where his left 
flank was turned, his retreat intercepted and he taken 

risoner. _When General Charles Lee was captured at 

askingridge in New Jersey Sullivan, who was next 
in command, led his 7000 troops into Washington's 
camp, and took a gallant part in the attacks upon 
Trenton and Princeton. An expedition which he had 
planned to get possession of Staten Island failed in 
the summer of 1777; in the following September he 
commanded the right American wing in the battle of 
Brandywine Creek; in October he gained some mo- 
mentary successes at Germantown; in the winter he 
was sent to conduct military operations in Rhode 
Island, where the failure of the French admiral D’ Es- 
taing to support him compelled him to raise the siege 
of Newport. After sustaining a creditable action in 
the northern part of the island he skilfully retired 
his army to the mainland when Sir Henry Clinton re- 
inforced the enemy at Newport, but his indignation at 
his desertion by D’Estaing threatened for a time a 
serious rupture with the French allies. The massacre 
in Wyoming valley under Colonel John Butler, in 
which the tan chief Joseph Brant was erroneously 
suspected of taking part, aroused Congress to equip 
an expedition against the Six Nations, and it was con- 
ducted by General Sullivan. His army consisted of 
about 5000 men, which in the summer of 1779 he led 
along the Sueineuenne river until, arriving near the 
Eee site of Elmira in New York, he found the In- 

ians under Brant and some tories under Butler en- 
trenched, whom he at once attacked and quickly put to 
flight. Here Sullivan remained to inflict retribution 
upon the Indians, laying waste their fields and destroy- 
ing about forty of their villages. The next year > 
resigned his military commission, retiring to New 
Hampshire, of which State he was attorney-general 
from 1782 to 1786, president from 1786 to 1789, and 
in which he was United States district judge until 
his death at Durham, 23d January, 1795. See his life 
in Sparks’s American Biography. ; 

His son GEORGE (1774-1838), a gradnate of Harvard 
College, and a member of the twelfth U. 8. a, 
was for more than twenty years attorney-general o: 
New Hampshire, his native State. cry 

JAMES SULLIVAN (1744-1808), twice chosen g 
nor of Massachusetts, was a brother of Gene 
Sullivan mentioned above. His birthplace was 
in Maine. At twenty-six years of age he 
king’s attorney for York, his native cou 
the outbreak of the Revolution he took the s 
colonies. Maine was at this time a part of the t 
tory of Massachusetts, and in this State he serve 
judge of the Superior Court (1776), as a x 
the first Constitutional Convention (1779-8 
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ney-general apie: and as governor from that 
time until his death. He was also a member of the 
provincial and of the Continental Congresses. He 
published among other works a /istory of the District 
of Maine (1795), The French Nation Defended (1795), 
and Land Titles in Massachusetts (1801). His biog- 
raphy has been published (1859) by Thomas C 
Amory. i 

WILLIAM (1774-1839), and Joun LANGDON (1777- 
1865). William was born at Saco, Maine, graduated 
at Harvard, and entered upon the practice of law in 
Boston where he died on the 3d September, 1839. 
He was long regarded as one of the most eminent 
jurists at the bar of Massachusetts, but in his later 
years devoted himself to literature. His first publica- 
tions, which were called Class Books on_ politics, 
morals and history, were intended for the use of 
schools. ‘To the permanent historical material of his 
country he contributed The Public Men of the Revolu- 
tion, which first appeared under a somewhat different 
title in 1834. This work is a defence of the Federalist 
pery against the criticisms of President Jefferson. 

0 it his sonJoun T. 8S. (1813-1848) prefixed a memoir 
of his father. 
lar songs, a translator of German stories, an 
noted as a brilliant conversationalist. 

John Langdon Sullivan, already mentioned as 
brother to William, was born in Saco, Maine, and 
after graduating at Harvard became interested in the 
Middlesex canal connecting Boston and Lowell, a pro- 
ject of which his father was one of the promoters and 
which was the second incorporated (1793) canal com- 
pany in the United States. To prepare himself for 
the supervision of this work, which he entered upon 
in 1804, he made a study in Hurope of British and 
French canals. In 1814 he had produced a steam tug- 
boat, gaining the patent over Robert Fulton’s contest on 
the ground of priority of invention. Ten years later 
he was a member of the United States Board of 
Public Improvements, and projected a canal across the 
Alleghany mountains. His last years were spent in 
the practice of medicine at New Haven and New York, 
and in the latter city he became the advocate of homee- 
opathy. His death occurred 9th February, 1865, at 
Boston. His son THomas RusseLL SULLIVAN (1799- 
1862) was a Unitarian minister at Keene, New Hamp- 
shire, but in 1835 he took up the profession of school- 
teaching in Boston for the sounder of his days. He 
was not unknown as a controversial writer on theo- 


logical ahr topics. 

SULL ANT, Wittr1am Srariine (1803-1873), 
an American botanist, was born and died at Columbus, 
Ohio, near which he inherited large estates. He 
wrote chiefly upon mosses and liverworts, describing 
and illustrating with handsome plates those of the 
Alleghany mountains of the United States east of the 
Mississippi, of the Government Survey of the 35th 

arallel to the Pacific, of the Wilkes Exploration col- 
ection, of Japan, of a, and of eastern North 
America. Leo Lesquereux was associated with him 
in the production of Muscit Boreali-Americani (1856) 
ora nie eee of 350 varieties of dried mosses. 

SULLY, Tomas (1783-1872), an Anglo-American 
born in June, 1783, at Horncastle in Lincoln- 


The son was alawyer, a writer of popu- 
was 


ainter, 
Shire. He was brought to the United States in his 
tenth year by his parents, who were actors. In 1798 
while living at Charleston, 8. C., he began to paint 
and in 1801 studied under Henry Bembridge in 
Norfolk, Va. In 1803 he removed to Richmond, Va., 
where he executed portraits. His subsequent career 
in New York was a short yet lucrative one. 
_ wards studied in London. In 1809 he found a congen- 

jal home in Philadelphia, where he resided until his 
death on the 5th November, 1872. His well-known 

i of ‘Washington Grossing the Delaware ”’ 
is now 0 in Boston. He illustrated Robinson 
Crusoe and Shakespeare ; but his fame rests princi- 
pally on his portraits, more especially on those of 


a 


Among his sons the most distinguished were | 


He after-: 
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women. His ‘‘ Queen Victoria,’’ painted in 1837-38, 
is owned by the St. George’s Society, of Philadelphia. 
His portraits of Fanny Kemble, of Mrs. Wood (a 
singer), of the actor George Frederic Cooke, and that 
of Jefferson, now at West Point, are considered his 
finest productions. His son Gen. ALFRED SULLY 


. | (1821-1879), a native of Philadelphia, graduated in 


1841 at West Point, and was an accomplished soldier. 
He commanded a brigade in the Army of the Potomac. 
Fort Sully in Dakota was named in his honor. He 
died 27th April, 1879. 

SUMMERS, Tuomas Osmonp (1812-1882), a 
leader of the Southern Methodists, was born in Dorset- 
shire, England, 11th October, 1812, came to America 
in youth, was admitted to the Baltimore Conference 
1835 and ordained 1837, went to Texas as a missionary 
1840 and removed to Alabama 1843. He bore a part in 
organizing the M. E. Church South, acting as secretary 
of the first convention at Louisville 1845, as of all 
subsequent general conferences throughout his life ; 
was assistant editor of the Southern Christian Advo- 
cate, Charleston, 8. C., 1846 ; editor of the Quarterly 
Review of his denomination 1858, and of the Nash- 
ville Christian Advocate 1866. His duties as general 
book-editor took him to Nashville in 1855, the war 
interfering with these he did pastoral work in Alabama 
1862-66, when he resumed his editorial duties. 

From 1874 he was professor of divinity in the Van- 
derbilt University. His multifarious labors, chiefly in 
religious literature, were performed with diligence ; 
he edited several hymn books and some three hun- 
dred volumes of prose, besides writing thirty of his 
own,— Commentaries, Christian Holiness, on Baptism, 
The Sunday School Teacher, etc. He died 6th May, 
1882. 

SUMNER, Cuartss (1811-1874), descended from 
ancestors who settled in Dorchester, Mass., in 1635, was 
the son of Charles Pinckney Sumner (1776-1839), an 
accomplished man and sheriff of Suffolk county from 
1825. 

After his return from Europe in 1840 he began to 
write on international subjects and on slavery. Un- 
dertaking to edit Vesey’s Equity Reports, he broke 
down in the process, 1844, and was dangerously ill, 
but completed thirteen of the twenty volumes. 

The opening of his public life is marked by his city 
oration 4th July, 1845, on The True Grandeur of 
Nations. This Cobden calls ‘‘the most noble contri- 
bution made by any modern writer to the cause of 
peace.”’ It made a great commotion and evoked no 
less blame than praise, but it established Sumner’s 
reputation as an eloquent and fearless champion of 
moral ideas in public life. To these ideas, chiefly in 
the fight against slavery, he was thenceforth devoted, 
though the choice cost him many friends, especially 
among the aristocratic and conservative circles of his 
native city. But for what he lost he gained the honors 
of local and soon of national leadership in the. greatest 
conflict of the time. From this time on he was con- 
stantly before the public eye of his region as the man 
of scholarship and conscience in politics. 27th August, 
1846, he delivered the Phi Beta Kappa oration at 
Harvard on The Scholar, the Jurist, the Artist, and 
the Philanthropist, in celebration of Pickering, Story, 
Allston and Channing, then lately dead ; on 23d Sep- 
tember he spoke against slavery before the Whig 
State convention at Faneuil Hall, and on 25th Octo- 
ber published a letter to R. CO. Winthrop arraigning 
his course in Congress. Other landmarks in his ca- 
reer were his argument before the Massachusetts Su- 
preme Court, January, 1847, against the validity of 
enlistments for the Mexican war, and a speech at 
Faneuil Hall, 4th February, against the war; his 
celebrated paper on White Slavery in the Barbary 
States, read before the Mercantile Library Association 
17th January and published 1853; a speech before 
the Boston Prison Discipline Society in Tremont 
Temple, 18th June, 1847; an address on Fume 
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and Glory before the literary societies of Amherst 
College 11th August, and a speech in the Whig State 
convention held at Springfield on 29th September. 
Failing to bend the Whigs to his convictions he bore 
an active part in founding the Free Soil party ; spoke 
at a meeting held for that purpose at Worcester, 28th 
June, 1848, and at another in Faneuil Hall on 22d 
August to ratify Van Buren’s nomination for the pres- 
idency, and himself accepted the barren honor of a 
nomination for Congress. The same year, 25th July, 
he delivered an oration on The Law of Human Prog- 
ress before the Phi Beta Kappa society of Union 
College, Schenectady, N. Y., his first notable effort 
outside his own State, and on 28th May, 1849, one on 
The War Systems of the Commonwealth of Nations, 
before the American Peace Society. He argued, 9th 
December, before the Massachusetts Supreme Court 
against the constitutionality of separate schools for 
persons of color, and spoke at the Free Soil conven- 
tions of 1849 and 1850, in the latter case against. the 
Fugitive Slave Law. By this time he was marked for 
the highest honors and severest struggles. When 
Whittier in the summer of 1850 suggested to him the 
possibility of a senatorship, ‘“‘he thought it impracti- 
cable and stated with emphasis that he desired no 
office, that his plans of life did not contemplate any- 
thing of the kind and that he greatly doubted his 
natural fitness for political life.’’ Nevertheless, 
after a long conflict he was elected (24th April, 1851) 
to the Senate, wholly unpledged, to succeed Webster. 
He wrote to Theodore Parker, ‘‘ The office I regard as 
anything but a reward. In my view it is an imposition 
of new duties and labors in a field which I never 
selected and to which I do not in the least incline.” 

He took his seat in the following December and 
made his maiden speech 19th January on a resolu- 
tion to welcome Kossuth. On 26th May, to the 
amazement and disgust of his audience he presented a 
memorial against the Fugitive Slave Law and uttered 
the memorable words: ‘‘ Freedom is national, slavery 
sectional.’’ This beginning he followed up with unre- 
mitting assiduity and courage. In and out of the 
Senate his labors were incessant. On 21st Febru- 
ary, 1854, came his great speech against the abrogition 
of the Missouri Compromise. hittier wrote him : 
** Tt will live the full life of American history.”’ Pro- 
fessor Henry called it ‘‘in every quality of nobleness 
transcendently noble.’”’ On the 25th May he pre- 
sented sundry remonstrances from New England clergy- 
men against the Kansas-Nebraska bill. e was now 
menaced and advised by friends to leave Washington. 
On 22d June he spoke on a petition to repeal the 
Fugitive Slave Law, and was called by Mason of 
Virginia, ‘‘a fanatic whose reason is dethroned.’’ 
Again and again he returned to the attack, besides 
delivering addresses in Boston on 15th November, 
1854, on The Position and Duties of the Merchant, 
and in New York 9th May, 1855, on the Necessity, 
Practicality and Dignity of the Anti-Slavery Enter- 
prise. At last came his famous speech in the Senate 
on The Crime Against Kansas, of which Whittier 
wrote, ‘‘Thy best: enough for immortality. Every- 
thing now indicates that it has saved the country.” 
Two days after, on the 22d of May, 1856, as he was 
writing at his desk, he was assaulted by Preston 8. 
Brooks, a Representative from South Carolina, receiv- 
ing injuries alight endangered his life and disabled him 
for months. His sufferings also hurried on ‘‘ the 
irrepressible conflict.”’ _ At a dinner of the Massachu- 
setts Medical Society Dr. O. W. Holmes gave this 
toast: ‘‘To the — of Washington. God grant 
them wisdom! for they are dressing the wounds of a 
mighty empire, and of uncounted generations.’’ Ona 
banner in a procession at the capital was inscribed, 
** Sumner i Kansas : let them bleed.’’? 


1 For particulars of this assault and of the impression it made 
_ upon the country, see Century Magazine, June, 1887, in article on 
the life of President Lincoln. 
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| During his illness, on 13th of January, 1857, he was 
‘almost unanimously re-elected to the Senate. In 
March he sailed for Havre and was treated in Paris by 
| Dr. Brown-Sequard, who said, *‘ He could not read a 
| newspaper nor write a letter.’’ Six times he endured 
‘the moxa without taking chloroform; nor was he able 
(but for one abortive effort) to resume his seat until 
5th of December, 1859. His speech of 4th of June, 
/1860, on a bill for the admission of Kansas as a free 
| State, was called by Chestnut of South Carolina an 
‘outpouring of vulgar malice,’’ and by a Chicago 

paper, ‘‘ probably the most masterly argument against 
/human bondage ever made,’’ while the Albany Atlas 
and Argus thought that no one could read it *‘ with- 
out a contempt for the author and a conviction of his 
unfitness for the place.”’ Four days after his assassi- 
nation was threatened and attempted—this time with- 
out success. A few months later the principles for 
| which he had fought so long were in arbitration on the 
field of war. He became chairman of the Committee 
on Foreign Affairs 8th April, 1861, and held the 

ost till 1871. In 1863 he was again re-elected to the 

enate, where he took an active part through the 
Rebellion and received from President Lincoln the 
assurance that, ‘‘There is no person with whom I 
have more advised throughout my administration than 
with yourself.’’ He urged emancipation steadily till 
it was accomplished; advocated the surrender of Mason 
and Slidell, taken from the Trent steamer ; urged bills 
to abolish slavery in the District of Columbia, and to 
recognize the independence of Hayti and Liberia ; 
pressed the confiscation of slave property and intro- 
duced the bill to employ colored troops. So persistent 
was he in pushing his measures that Mr. Hendricks 
of Indiana said it was folly to attempt to oppose Sum- 
ner when he had a point to gain. Yet, imme as 
he was in public business, his scholarly instinet never 


rew dull. An article in the Atlantic Monthly for 
ovember, 1863, showed his elegant learning and ver- 
satility. His address on Our Present Perils from 


Englind and France was given in Cooper Institute, 
New York, 10th September, 1863. In April, 1864, 
he reported on the French Spoliation Claims; deliv- 
ered the speech No Property in Man, on the constitu- 
tional amendments caused by the war; spoke in favor 
of a national currency, and introduced a bill “to pro- 
vide for greater efficiency of the civil service.” June 
Ist, 1865, he eulogized Lincoln in the Musie Hall, 
Boston. In later years his activity continued, but 
without adding much lustre to his fame. He was on 
bad terms with Johnson and Grant, who doubtless 
considered him an impracticable doctrinaire. The 
illness caused by Brooks’ attack returned: “‘since 
1856,’’ he said in January, 1873, ‘SI have never been 
entirely well.’’ In 1866 he married Mrs. A. M. Hooper. 
They soon separated and in 1873 were divorced. 

His greatness was due not so much to transcendent 
natural talent as td a ‘‘ genius for labor,’’ moved by an 
indomitable will and a rigorous conscience. _His en- 
ergy was intense, his industry untiring. n 
called him ‘‘ the whitest soul I ever knew.” 

His younger brother, @kor@r SumngEr (1817-1863), 
an accomplished scholar and publicist, studied in 
many, travelled over most of the Old World and 
lived long in Paris. Humboldt said “She had done 
more to raise the literary reputation of America abroad 
than any other American.’’ He was an authority on 
ethnology, fpr economy, and philanthrop t 
also lectured and wrote much on these topics. 
the Boston city. orator 4th July, 1859. 

SUMNER, Epwin Vose (1796-1863), | 
guished American soldier, was born in Bos 
cated at Milton Academy in Massachusetts, a 
second lieutenant of infantry in March, 1819, : 
the Black Hawk and other Indian wars, and 
of dragoons commanded the cavalry school at € 
Pennsylvania. Commissioned major in 1§ ¥ 
tinguished himself in the Mexican war, lea 
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eavalry charge at Cerro Gordo, where he was wounded 
and brevetted lieutenant-colonel. He won further 
honor at Contreras and Churubusco, and at the Molinos 
del Rey commanded all our cavalry, checking 5000 
Mexican lancers, for which he was brevetted colonel. 
In 1855 he was Colonel of the First Cavalry, having com- 
manded in New Mexico, and in the following year he was 
removed by Secretary Jefferson Davis from command 
in Kansas, where with great vigor and impartiality he 
had suppressed the border warfare. 
an expedition against the Cheyenne Indians in 1857, he 
was sent to the Department of the West. It was he 
who commanded Mr. Lincoln’s escort from Spring- 
field to Washington in February, 1861, and in the 
following month, with the rank of brigadier-general, he 
superseded Albert 8. Johnson in command of the 
Pacifie Department, but was soon recalled to lead the 
First Corps of the Army of the Potomac under 
McClellan. From Yorktown to Malvern Hills he was 
conspicuous for his soldierly abilities and was twice 
wounded. For his services in this campaign he was made 
brevet major-general in the regular army in July, 1862. 
At Antietam he succeeded Hooker in command on the 
Federal right and gained the chief successes of the 
battle. On the reorganization of the Army of the Po- 
tomac under Burnside he was given the command of 
the right grand division and was assigned against his 
judgment to cross the river in front of Fredericksburg, 
to occupy the town, and to make the futile and disas- 
trous attacks on Marye’s Heights of the 13th Decem- 
ber, 1862. When Hooker superseded Burnside Sum- 
ner asked to be relieved of hiscommand and soon after 
was ordered to the Department of the Missouri. On 
his way thither he died at Syracuse, N. Y., on 21st 
March, 1863. Gen. D. N. Couch, who commanded a 
corps under him at Fredericksbur, speaks of his 
‘chivalrous loyalty to his superior officers, and adds, 
“At Fair Oaks and Antietam he had shown that he 
was a hard fighter. He was looked upon as a grand 
soldier, full of honor and gallantry, and a man of great 
determination, too.” 

See Tenney’s Military and Naval History of the Rebellion, 1865 ; 
Gen. F. A. Walker's History of the Second Army Corps, and Century 
Magazine for August, 1886. 

SUMTER, Tuomas (e. 1734-1832), a partisan 
leader of the Revolutionary War, who in the days 
dreary to the American arms, when Cornwallis com- 
manded the British forces in the Carolinas, scourged 
the tories, entrapped unwary foes and kept alive the 
hopes of the patriots. Four counties in as many 
Southern States perpetuate his name, as well the fort 
in Charleston harbor, the bombardment of which in 
1861 began the civil war. The place and date of his 
birth are not accurately known, but his whole history 
is identified with South Carolina. His military career 
began in the French and Indian war, when he served 
as a volunteer, and he participated in the expeditions 
gent out by Gen. Amherst against the Cherokees, 
which reduced them to peace in 1761. arly in 1776 
he was in command of a South Carolina regiment of 
riflemen and served in that State until the capture in 
1780 of Charleston by Sir Henry Clinton. When 
Clinton, a few weeks later, turned over the Southern 
Department to Cornwallis, he regarded the cause of 
the patriots in that region as hopeless and pronounced 
that “South Carolina was English again.” | Then it 
was that the ‘partisan warfare’? began, in which 
such men as Sumter, Marion, Pickens and Shelby led 
volunteers who assembled or dispersed as occasion 
reas The scene of his exploits was the upper 
valley of the Wateree, where the roads from Charleston 
and Augusta converged on the way to Charlotte, North 

lina. On the Ist August, having previously 
equipped his troops with arms captured from_tories 
and outposts in North Carolina, he fell upon a British 
geteon at Rocky Mount, on the right bank of the 
ateree where he was repulsed. Five days after- 
wards he captured a regiment at Hanging Rock four- 


After conducting | 
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teen miles to the eastward, but Tarleton surprised him 
on Fishing Creek, on the 18th August, whence Sumter 
and a few followers hardly escaped. Soon at the head of 
his troops again he passed down the Broad River, driving 
detached forces of the enemy before, but in crossing 
to the Wateree Tarleton attacked him at Blackstocks 
about midway between the two rivers and was beaten 
(20th November). Sumter’s wounds compelled him, 
however, to disband his troops. The next year when 
Greene advanced into South Carolina, Sumter, Marion 
and Harry Lee, with their light armed troops, held the 
whole line of the Santee River in the rear of Lord 
Rawdon at Camden, forcing him to retreat notwith- 
standing the victory he had gained at Hobkirk’s Hill. 
For his services Sumter received the thanks of the 
Jontinertal Congress. He was a member of the State 
Convention which adopted the United States Constitu- 
tion, of the first two National Congresses under that 
instrument, of the Federal Senate from 1801 to 1809 
and was Minister to Brazil during the next two years. 
Surviving all the general officers of the Revolutionary 
army, he died at an advanced age on the Ist June, 
1832, near Camden, 8. C 


SURVEYS AND EXPLORATIONS OF THE 
UNITED STATES. 

Previous to 1867 the Government of the United 
States had taken no systematic measures to acquire 
scientific information concerning its extensive terri- 
tories beyond the Mississippi river. Expeditions 
equipped for special purposes had on various occa- 
sions brought together an undigested mass of facts 
contributed by the topographers, geologists, and 
naturalists attached to them. 

The earliest Government exploration of which an 
authentic record is extant, was under the 
command of Captains Lewis and Clark, 
and during the years 1804-6 it found its 
way to the sources of the Missouri, thence across the 
Rocky Mountains and down the Columbia river to the 
Pacifie Ocean. It grew out of the desire of the Gov- 
ernment to seer itself with the vast territory 
acquired from France in 1803 by the Louisiana pur- 
chase. The expedition ascended the Missouri, Lewis 
exploring the northern and Clark the southern fork. 
The Jefferson, Madison, and Gallatin rivers were 
named, the confidence of the Shoshones was gained, 
which opened the way to the Lewis valley, and the 
party through many obstacles descended the Pacific 
slope. Returning it encountered difficulties greater 
than attended the journey westward, but at last 


reached St. Louis in safety." 
led by Major Stephen H. 


A second expedition was 
Long (d. 1864) in 1819-24. He penetrated to the 
re- 


upper waters of the Platte and Arkansas, and 
turned by way of the Red river. Associated with him 
were the famous Thomas Say, as naturalist, Dr. Bald- 
win, who died on the lower Missouri, as botanist, and 
Edwin James, historian of the expedition, as geologist.” 

Prominent among explorers of the ‘‘ Far West’ was 
John C. Fremont, who, from 1841 to 1843, opened 
ways across the Rocky Mountains to California and 
over which poured the tide of emigration set 
in motion by the discovery of placer gold fields a few 
years later in the Sacramento alley. In connection 
with his expeditions James Hall and John Torrey, the 
former as paleontologist, and the other as botanist, 
became widely known to the scientific world. 

They ita in the same capacity with Major Howard 
Stansbury’s expedition in 1849 to Great Salt Lake, on 
which occasion Spencer F. Baird worked up the de- 
scription of the mammals and birds, and S. 8. Halde- 
man of the insects observed in that region. 


Early ex- 
plorations. 


1 Nicholas Biddle published a history of this expedition (Phila. 
1814), with a memoir of Meriwether Lewis by President Je erson 
‘Archibald MeVickar reédited this work with notes in 1843, 

2In addition to James’s History (Phila. 1825), W. H. Keuting 
published an account of second expedition (Phila., 1824). _ 
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Among the numerous surveying parties sent to map | 
out routes across the continent, that of James i. 
Simpson in 1849, penetrated the country of the Navajo 
and Pueblo Indians. He visited Santo Domingo, | 
Jemez, and the ruins in Chaco cafion, issuing a report 
which has been the guide of subsequent explorers. 

Three years later Lorenzo Sitgreaves led a command 
into the Colorado and Zuii valleys. The results of 
this expedition were of marked scientific interest, and 
were published in two volumes, to which S. W. Wood- 
honse contributed the report upon the birds and mam- | 
mals, K. Hallowell that upon reptiles, and Baird and 
Charles Girard that upon fishes, while John Torrey 
acted as botanist. 

The treaty of Guadalupe Hidalgo, signed on the 2d 
February, 1848, required a commissioner and surveyor 
to define the boundary between Mexico and the territory 
ceded by it to the United States. Colonel Weller was 
appointed commissioner with Major W. H. Emory as 
astronomer and commander of the military escort. 
They reached San Diego on the Pacific coast in 1849, 
at the height of the California gold fever, where, owing 
to the financial neglect of the Government, the expe- 
dition gradually dissolved. Subsequently the ‘‘ Gads- 
den Purchase”’ in 1853 made it necessary to run a new 
boundary line on the Mexican frontier, and the work 
was put in Emory’s charge. His report comprised | 
three large quarto volumes, in which the accounts of 
the geology and palzontology of the boundary were | 
furnished by James Hall, those of the Cretaceous and 
Tertiary fossils by T. A. Conrad, of the botany by C. 

Parry, John Torrey, and George Engelmann, of 
the mammals, birds, and reptiles, by 8S. F’. Baird, and 
of the fishes, by Girard. 

By far the most extensive additions to the knowl- 
edge of the fauna and flora of the ‘‘ Far West,’’ made 
up to that time are to be found in the eleven quartos, 
completed in 1858, containing the reports of the Gov- 
ernment surveys for railway routes to the Pacific (see 
vol. xix. p. 915). Professor Baird was one of the 
largest contributors to them, and his work upon the 
mammals (vol. viii.) has become a standard of refer- 
ence. He also wrote two reports upon the reptiles, and 
in conjunction with John Cassin and G. W. Lawrence, 
worked up the ornithology. Monographs were fur- 
nished to this vast compilation, on mammals and birds 
by C. D. R. Kennerly, on reptiles by EK. D. Hallowell, 
and on the geology and fauna of the Pacific ends of 
the routes by John 8. Newberry. Associated with 
these surveys are the names of most of the eminent 
naturalists of America. Fossil shells were treated by 
T. A. Conrad and W. G. Binney, fossil fishes by Louis 
Agassiz, geology by W. P. Blake and T. Antisell, 
fishes, of which the majority were new to science, by 
Girard, while Torrey, Asa Gray, Newberry, Engel- 
mann, J. M. Bigelow, W. 8. Sullivant, and Edward 
Tuckerman contributed botanical papers. These volu- 
minous reports, notwithstanding the vast additions 
since made to our knowledge of the West, are still a 
treasure house for the investigations of naturalists. 

Dr. F. V. Hayden and F. B. Meek were sent in 1853, 
by James Hall, to the ‘‘ Bad Lands” of the White 
river to collect Cretaceous and Tertiary fossils, a re- 
gion explored by the former a second time in 1866 with 
successful results. For several years Hayden collected 
vertebrate remains, which were placed in the hands of 
Joseph Leidy for examination, while Hall and Meek 
investigated the shells. Dr. Hayden was also attached 
as naturalist and geologist to the reconnoissance in 
1857 of G. K. Warren among the Black Hills of 
Dakota. 

Lieutenant Ives left San Francisco in 1857 to explore 
the Columbia river, which he ascended as far as the 
foot of the Grand Cafion, passing through the Needles 
and through Boulder and Black Cajions. Accom- 

anying him were Newberry as geologist, Torrey, Asa 
peed urber, and Engelmann as botanists, and 
Baird as zoologist. 
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In 1859 two expeditions were sent out ; one under 
Captain J. N. Macomb, to which Newberry was at- 
tached as geologist, and which went from ne Fé, 
New Mexico, to the confluence of the Grand and Green, 
tributaries of the Colorado. The other, conducted by 
J. H. Simpson, went across Utah, resulting in the dis- 
covery of the shorter ‘‘Simpson’s Route”’ to San 
Francisco, and in the collection of valuable geological 
information. ‘The published report of the latter ex- 
pedition contains a translation of the narrative of 
Pua Escalante, who, in 1776-77, made a remarkable 
journey from Santa Fé to Utah Lake, returning by 
way of Oraybe, Zuili, and Acoma. Owing to the out- 
break of the civil war the report of the former did not 
appear until 1876. 

sects the Secession war scientifie explorations 
ceased, but soon after four organized surveys were in 
the field, two being under the War and as many under 
the Interior Departments. Under the War Depart- 
ment were those entitled ‘‘The United States Geo- 

raphical Surveys West of the Hundredth Meridian,” 
ed by G. M. Wheeler, and ‘‘ The United States Geo- 
logical Exploration of the 40th Parallel,’’ under Clar- 
ence King. Under the Interior Department were the 
‘* United States Geological and Geographical Surveys 
of the Territories’? of which Dr. F. Vv Hayden was 
chief, and the expedition conducted by J. W. Powell. 
These contemporary surveys under different chiefs and 
independent departments, pursuing different methods, 
did good work, but it was inevitable that their opera-* 
tions should clash, and their work overlap. A Con- 
gressional investigation ultimately led to a consolidation 
of the Government explorations. 

According to official lists of surveys conducted un- 
der the authority of the War Department, reported 
10th May, 1878, the engineer officers attached to the 
various military posts during the preceding ten years 
had surveyed 40,000 square miles of area and 175,000 
miles of routes, lines, and marches, exclusive of the 
work done by especially organized exploration parties. 
One of the most important results thereof was the 
report of Lieutenant C. A. H. McCauley upon the 
San Juan mining district of Southwest Colorado, as 
it was in 1877, for which document Asa Gray furnished 

apers upon the botany of the region, while Cyrus 

homas and Hermann Strecker supplied those upon 
its Orthoptera and Lepidoptera. 

More systematic and more topographical were the 
surveys west of the 100th meridian en- 
trusted to the oversight of Lieutenant 
Wheeler. Work began iri Nevada in 1869, 
and field operations were continued for ten years. The 
Report of the Chief of Engineers for 1880 shows 
that maps had been published representing an area of 
248,780 square miles, embracing a large part of Utah, 
Colorado, and Mew Mexico, three-fourths of Arizona, 
the greater part of Nevada, and extensive areas in 
California and Idaho. The details gathered were suf- 
ficient for the construction of maps upon a scale of four 
miles to one inch, and for the San Juan region of two 
miles to an inch. In addition 46,531 square miles 
been meandered, and 63,754 been both meandered and 
triangulated chiefly in New Mexico, but partly in 
Colorado, California, and Nevada. Only a small part 
of this large territory has been surveyed in such a 
manner as to be available for the present geological 
explorations, although the work was the — that. 
could be done by the astronomical method. rl 

During the progress of Wheeler’s work a re 
noissance was made in 1874 of the Black Hil 
Dakota under William Ludlow, with N. H. 
chell as geologist, G. B. Grinnell as zoologist, au 

. Coulter as botanist. 

Although competent naturalists from time te 
rendered valuable assistance to this survey 
were chiefly of an economical character, Bu 
Cope embodied in his report to the Chief of Eng 
(1875) important observations made in the « 


Wheeler's 
Survey. 
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his palzeontological researches in northern New Mexico, 
and J. T. Rothrock, with Oscar Loew, who had served 
as chemist and mineralogist on some of the expeditions, 
furnished papers of great value upon the economic 
botany and the physical features of Southern Cali- 
fornia. The amount expended directly by the Wheeler 
survey, including instruments, was $432,259, to which 
should be added $121,348 as the value of the assistance 
rendered by the Quartermaster’s Department of the 
army. 

Clarence King’s geological exploration of the 40th 
parallel began in 1867 and in six years sur- 
veyed a belt 100 miles in width extending 
from the 104th to the 120th meridian of west 
longitude, connecting the geological work on the east 
with that in California on the west, and supplying the 
most accurate information of the structure of the 
country from that State to the plains. The 40th 
parallel is included in the western end of this belt, but 
the eastern end lies north of it—a deviation made to 
enclose the Union Pacific railroad without widening 
the zone of the survey. The work was done in six 
blocks, at a cost of less than $400,000 including the 
publications, which consist of seven quarto volumes, 
an atlas of seventeen sheets to accompany the third 
volume on Mining Industry, and one of twenty-five 
sheets embracing the geology and paleontology of the 
region. Arnold Hague and 8. F. Emmons were 
paces to the survey; particulars of the mining 
ndustry were gathered by ed . Hague ; Meek, Hall, 
and Whitfield determined the invertebrate fossils, and 
Ferdinand Zirkel worked out the microscopical details 
of the crystalline rocks. 

Dr. Hayden was commissioned to direct the explora- 
tion assigned to him on the 29th April, 
1867, and continued in the field amid in- 
creasing responsibilities until the consolida- 
tion just mentioned. During this period about sixty 
specialists, most of whose names have become eminent 
in the scientific world, contributed to his reports. The 
work began with a small appropriation of $5000, which 
two years later was doubled, and in 1873 reached 
$75,000. 

Dr. Hayden’s first two reports upon the geology and 
fossils of Nebraska and Wyoming were made a part of 
the published record of the Commissioner of the Gene- 
ral Land Office, but in 1869 the work done in Colorado 
and New Mexico appeared as an independent volume. 
In 1872 a final report upon the Geology of Nebraska 
and adjacent territories was published by the Govern- 
ment after four years detention. From their commence- 
ment to 1878 the size and importance of the Annual 
Reports increased until in the last year they filled two 
volumes of 1300 pages each, profusely illustrated with 
sketches of scenery, topographical maps, and geolog- 
ical diagrams. 

Extensive discoveries in paleontology and zoology 
made by so many trained scientists increased the pub- 
lic interest in the surveys, which led to the issue of 
twenty-seven ‘‘ Bulletins’? upon miscellaneous topics 
chiefly of natural history, and finally to a series, still 
incomplete, of twelve ae quarto monographs, which 
began with Joseph Leidy’s work upon the Letinct 

ertebrate Fauna of the Western Territories. Pro- 
fessor E. D. Cope’s material has already oceupied two 
volumes embellished with more than 130 plates, and 
the residue of it will require an equal space: 

In 1870 the Rocky Mountains north of the Union 
Pacific Railroad were explored, especially the Upper 
Yellowstone basin, and that part of it now appropriated 
to the National Park. ‘Two years later De. Hayao 
cond one party to the Yellowstone and Gallatin 
rivers, and J. Stevenson another to the Teton Range 
and the Upper Snake basin. For the four succeeding 

ears the survey of Colorado was systematically pushed 
ae by parties assigned to defined areas, each of 
which was accompanied by a naturalist, and in 1876 
the atlas of that State was finished, together with 
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maps and reports upon a belt fifteen miles wide in 
northern New Mexico and eastern Utah. 

In 1877 the work of the survey was recommenced 
in Idaho and Wyoming north of the tract along the 
40th parallel which had been assigned to Clarence King. 

Major John W. Powell’s expeditions began in 1867 
when he visited Colorado with a small party 
of naturalists and students, and explored 
the cafions of Grand River near the Middle 
Park. In the next year he organized an expedition 
and in the following winter was encamped on the White 
River, whence he made excursions to the Grand, the 
Green, and the Yampah rivers. The desire to ex- 
plore the Grand Cajion itself grew upon him, and on 
the 24th May, 1869, he started from Green River 
City with four oaken boats, ten men, and provisions 
for ten months. On the 13th July the confluence of 
the Grand and Green was reached, and the party made 
its way by the 12th August through Glen and Marble 
Cafions to the Little Colorado where the ‘‘ Grand 
Cafion’’ proper begins. No real cataract was en- 
countered, but on the 27th rapids formed by boulders 
were seen, when three of the party deserted. In two 
days more the remainder emerged from the tremen- 
dous gorge in safety, and shortly learned that the 
deserters had been killed by the Indians. With them 
a portion of the records was lost. In consequence of 
the disasters which befel the boats the provisions of 
the party were so reduced that it was obliged to finish 
its descent of the river in three months. The narrative 
of this perilous trip is crowded with hairbreadth es- 
capes and thrilling descriptions. The survey of the 
Colorado of the West and its tributaries authorized 
by Congress in 1870 grew out of these exploits. The 
next year this work was placed under the direction of 
the Smithsonian Institution as the ‘‘ United States 
Geographical and Geological Survey of the Rocky 
Mountain Region,’’ and Major Powell was made chief 
of field operations. In Mace 1881, he succeeded Clar- 
ence King as Director of the recently consolidated 
‘* United States Geological Survey.” 

By Act of Congress 3d March, 1879, the concerted 
systematic work of the United States Geo- 


Powell's 
Survey. 


logical Survey displaced other explorations “ es 
of the Government and was putin charge survey.” 


of Mr. King who resigned two years later. 
It embraces for geographical purposes (1) an astro- 
nomical and computing division, (2) a triangulation 
corps, and (3) a topographical corps. Henry Gannett 
is the chief geographer. } 
Palzeontology is fiidsd among five laboratories as 
follows: (1) Vertebrate fossils below the Quaternary, 
O. ©. Marsh in charge. (2) Quaternary invertebrates 
under W. H. Dall. (3) Kainozoic and Mesozoic in- 
vertebrates under C. A. White. (4) Paleozoic in- 
vertebrates under ©. D. Walcott, and (5) Fossil bot- 
any under L. F. Ward. ; 
A chemical laboratory in charge of F. W.. Clarke is 
engaged in researches relative to the constitution o 
waters, minerals, ores, and rocks. The _lithologists 
of the survey are the field geologists, who examine 
their own collections. Mining statistics and economic 
geology are presided over by Albert Williams, Jr. 
Annual Reports, Bulletins, and Monographs com- 
rise three separate series of publications. Geology 
is distributed as follows: (1) Glacial formations un- 
der T. C. Chamberlain. (2) Volcanic geology under 
C. E. Dutton, who in 1875-77 investigated the upper 
lateaus of Utah. (3) Archzean rocks under Raphael 
Barigalt for the Appalachian and R. D. Irving for 
the Lake Superior region. (4) Areal, structural, and 
historical geology in the Appalachian ranges under 


. Gilbert. ; and (5) a Topographical and geologi- 
cal survey of the diovan Park under A ruek 
Hague. 

escnalee as the Government surveys have been, 
they are far from complete. The great basin of the 
Columbia River has scarcely been more than entered ; 
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save by triangulation large areas of Arizona, New 
Mexico, aud Nevada remain unsearched; on the east | 
the explorations have extended only to the higher por- | 
tions of the Great Plains. Within the areas of the | 
organized States lying east of the Rocky Mountains, | 
the geology has been mapped with tolerable accuracy 
by each Commonwealth for itself, and the structure 
of the unsurveyed districts between the plains and the 
Sierra Nevada can be inferred from the parts which 
have been studied in detail. 

The Survey is now engaged upon a topographical 
map of the United States, the basis of which is trigo- 
nometric. For the prairies and plains, where the struct- | 
ure is simple, it is drawn ona scale of z5y4500, or about 
four miles to the inch. In the uninhabited mountain 
regions of the West the same ratio is employed, though 
in special regions the scale will be doubled, and in 
mining districts even greater still. In the eastern 
portions of the United States the ratio for the sparsely 

opulated regions is yzx595, and for those densely in- 

abited gexypq, or about one mile to the inch. One- 
fifth of the whole area exclusive of Alaska, has been 
completed. ‘To chart the entire country except Alaska 
on this plan with the present organization will re- 
quire twenty-four years and about 2600 sheets besides- 
special maps drawn on large scales. (W. N. L.) 


Bibliography.—A list of the principal subjects ied aaeriae J in the 
publications of the United States territorial surveys displays the 
variety and extent of the investigations connected therewith, 
discloses the names and labors of the most prominent naturalists 
of the peapent and directs the student to sources of information 
otherwise locked up in the voluminous books issued from the 
Goyernment press. These books are to be found on the shelves 
of most public, scientific, and university libraries. In the fol- 
lowing list the subject of important monographs is extracted 
from their titles and the volume in which itis to be found is 
given. 

G. F, BECKER, Geology of the Comstock Lode (U. S. Geological 
Survey, vol. iii. 1882).- E. D. Copr, Cretaceous Reptiles and Fishes 
of Kansas (Hayden's Survey, Report for 1870); Cretaceous Strata 
of Kansas, Wahsatch Vertebrate Fossils, Recent Reptiles and 
Fishes (idem, 1871); Wyoming Extinct Vertebrates (idem, 1872) ; 
Colorado Vertebrate Fossils (idem, 1873) ; Cretaceous Vertebrates 
of the West (idem, vols. i. and ii., 1875) ; New Mexico, Notes on its 
Eocene and Pliocene Formations (Report of Chief Engineer, part 2, 


| 1876); Arid Regions of the U.S. (Report, V 
| ports of the Director of the U. 8. Geological Survey from 1880 


1874); Five Paleontological Papers, Carnivorous Dinosauria 
from the Dakota Beds, Geology of Judith River in Montana 
(Hayden's Survey, Bulletins, vol. iii. 1877); Cretaceous and Ter- 
tiary Fishes of the West, New Extinct Vertebrates, On Owen's 
Pythonomorpha, Horizons of Extinct Vertebrates, Miocene Fauna 
of Oregon (idem, vols. iv. and v. 1878 and 1879); Texas New Per- 
mian Batrachia and Reptilia, Miocene Canide, Miocene Roden- 
tia, Eocene Vertebrates of Wind River (idem, vol. vi.1882) ; Ex- 
tinct Vertebrata (Wheeler's Survey, vol, iv.1877), E. D. Cope and 
H. C. YARROW, Report on Fishes ( Wheeler's Survey, vol. v. 1875.) T. 
ConRAD, Cretaceous Mollusks from Colorado (Hayden's Survey, 
Report, 1873). S$. Curtis, Eureka Silver-Lead Deposits in Nevada 
(U.S. Geological Survey, vol. vii. 1884). C. E, DutTron, Utah Geol- 
ogy of High Plateaus (Powell's Survey, 1880) ; Tertiary History of 
Grand Cafion District (U.S. Geological Survey, 1882). H. W. EL- 
LioTT, Profiles, Sections, and Illustrations to Accompany Final 
nor ge cg Survey, 1872). S.F. EMMons, Leadville Mining 
and Geology (U. S. Geological Survey, 1880-81). F. M. ENDLICH, 
San Juan Mines (Hayden's Survey, Bulletins, vol. i, 1875) ; Colorado 
Erosion Produets. (idem, 1878). J.T. GARDNER, Colorado Rocky 
Mountains por bt Survey, Bulletin, vol, i. 1875). G. K. GILBERT, 
“eng of Henry Mountains (Powell's Survey, 1877); Bonneville 
Lake History (U. S. Geological Survey, 1880-81); New Mexico and 
Arizona Geology (Wheeler's Survey, vol. iii. 1875), A. HacuE and 
8. F. Emmons, Descriptive Geology (King’s Survey, vol. ii. 1877). 
JAMES HALL and R. P. WHITFIELD, Palxontology (King's Survey, 
vol, iv. 1877). F. V. HAYDEN, Annual Reports in 13 volumes to 
1878 already mentioned. Besides these there is his report for 1867, 
contained in the Land Office Sg gy for that year, and a volume 
of Maps and Panoramas. W.J.Horrman, Nevada Mineralog 
(Hayden's Survey, Bulletins, vol. iv., 1878) ; Nevada Birds (idem, vol. 
vi., 1882). E, E. HOWELL, Geology of parts of Utah, Nevada, Arizona, 
and New Mexico ( Wheeler's Survey, vol. iii., 1875). CLARENCE KING, 
U. 8. Geological Exploration of the 40th Parallel, vol, i., 1878: Precious 
Metals in the United States (U.S. Geological Survey, 1880-81). Jo- 
sepH Letpy, Extinct Vertebrates of the Territories, 1873 (Hay- 
den's Survey, vol. i.); Tertiary Vertebrates of the West (idem, 
Report, 1870) 3 Wyoming Tertiary Vertebrates (idem, 1871); Fresh- 
water Rhizopods of N. America, 1879 (idem, vol. xii). Lro Lrs- 
QUEREUX, Fossil Flora (Hayden's Survey, Report, 1871); Lignitie 
Formation and Flora ( . 1872-73-74, and Bulletins, vol.i. 1875) ; 
On Cretaceous and Tertiary Flora (idem, 1876; also Hayden's Sur- 
vey, vols. vi. vii. viii ). O. Lorw, Mineralogy of S. E. California, 
Physical and Agricultural Features of 8. California (Report of 
Engineer, part 3, 1876); Mineralogical and Agricultural Con- 
ditions (Wheeler's Survey, vol. iii.1875). W. LupLow, Reconnois- 
sance of Black Hills of ota (Report, Washington, 1875) ; Recon- 
noissance to Yellowstone Park (Report, Washi m, 1876). J. N. 
Macome, Expedition from Santa Fé to Grand and Green con- 
fluence se neers’ Department Ri 1876). A, R. MERVINE, Ge- 
ology of Route from St. George, Utah, to Gila River (Wheeler's 
Survey, vol. iii., 1875). JULES MArcou, et, in Southern Cali- 
fornia (Report of Chief Engineer, part 3, 1876), O, C. Marsu, Dino- 
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cerata ( U. S. Geological Survey, 1884) ; Odontornithes (King’s Survey, 
vol. vii., 1880). F. B. MEEK, Utah and Wyoming Fossils (Ha 

den’s Survey, Report, 1871); Paleontological Report (édem, 1872); 
Rocky Mountain Eastern Fossils (idem, Bulletins, vol. i. 1875); 
Vancouver's and Lucia Islands’ Fossils (idem, vol. ii. 1876) ; Creta- 
ceous and Tertiary Fossils of the Upper Missouri (Hayden's Sur- 
vey, Vol. ix.); Palaeontology (King’s Survey, vol. iv. p. 1877). B. F. 
Mupee, Cretaceous and Tertiary Kansas (Hayden's Survey, Bul- 


| letins, vol. ii., 1876). J. S. NEWBERRY, Expedition in 1859 from 


Santa Fé to Grand and Green river ager (Report, Washing- 
ton, 1876). H. L. Newron, Black Hills of Dakota (Report, Wash- 
ington, 1880), A.C. PEALE, Colorado Eruptive Mountains (Hay- 
den’s Survey, Bulletins, vol. iii., 1877) ; Laramie Group (idem, vol. v. 
1878). J. W. POWELL, Colorado River and its Tributaries 4 
Washington, 1875); Uinta mountain geology (Report, Washington, 

/ashington, 1879); Re- 


annually. R. RipGway, Leucosticte (Hayden's a Bulletins, 
vol. i., 1875); Falconidee of America (idem, vol. ii., 1876); Herodi- 
ones of America (idem, vol. iv., 1878) ; Ornithology (King’s Survey, 
vol, iv., 1877). J. H. Simpson, Utah Great Basin (Report of Engi- 
neers’ Department, 1876). J. J. STEVENSON, Geology of Colorado 
and New Mexico ( Wheeler’s Survey, vol. iii., 1885, and Supplement, 
1881). C. D. WALcort, Paleontology of Eureka District in Ne- 
vada (U. S. Geological Survey, vol. vili., 1884), G, K. WARREN,Ne- 
braska and Dakotah Explorations in 1855-57 per Washington, 
1875). A. WILLIAMS, Mineral Resources z. the United States bee 8. 
Geological Survey, 1883), GEORGE M, WHEELER, Geographical 
Surveys west of 100th meridian (Reports of Chief Engineer, 1871-78) ; 
Astronomy and Barometric Hypsometry (aon 1877); Topo- 
raphical and Land Classification maps (idem, 1879). C. A. 
V HITE, Invertebrate Paleontology ( Wheeler's Met vol. iv.1877) ; 
also in Hayden’s Survey, Bulletins, vols. iv., V., 1878; idem, Report, 
1878) ; Cretaceous Fossils (Hayden's Survey, Report, 1877); Car- » 
boniferous Fossils (Wheeler's Survey, vol. lii., Supp: 1881) ; 
Non-marine Fossil Mollusks (U. 8. Geological Survey, 1881-82). F. 
ZiRKEL, Microscopie Petrography (King’s Survey, vol. vi. 1 i 5 
We N. L,, 
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When the American Revolution broke into war 
there were in very recent existence charts 
of the northeastern Atlantic coast made by 
Joseph F. Desbarres, governor of Prince 
Edward and Cape Breton Islands; two maps of the 
Florida shore by Bernard Romans, a Dutch engineer 
who had been in the service of Great Britain, and some 
charts by Gauld and a few others, They were all in- 
adequate to serve the expanding coastwise and inter- 
national commerce of the young republic, and in 1807 
at the instigation of President Jefferson Congress or- 
dered a systematic coast survey to be set on foot. The 
islands, shoals and places of anchorage within twenty 
leagues of the land, as well as St. George’s Bank and 
the soundings and currents beyond to the Gulf Stream 
were to be included in the limits of this survey. Albert 
Gallatin, who at this time was Secretary of the Treas- 
ury, invited proposals and advice from scientific men, 
and the plan of one of his countrymen, Ferdinand R. 
Hassler, then teaching mathematics at West Point, 
was adopted by the Government, which sent him 
abroad in 1811 to procure appliances for the new 
work. Hassler was detained abroad as an alien enemy 
until the war of 1812-15 with Great Britain el but 
on his return he was appointed superintendent of the 
survey, and began his work by measuring a base line 
behind the Palisades of New Jersey for the triangula- 
tion of New York harbor and adjacent coast. re 
he could publish the results of his first year’s work it 
was discontinued on account of the failure of Congress 
to appropriate money to its support because of the de- 
— state of public finances. For fifteen years the 

urvey remained suspended. Meanwhile Hassler was 

employed as chief of the bureau of ‘* Weights and 

Measures’’ for the Government, in which position he 

attempted to reduce them to an interchangeable sys- 

tem, with such success that the office was to 

the Survey when it was resumed in 1832 and has 
i em 


History. 


remained as a branch of its work to the p 

The resumption was brought about by the urge: 
Samuel L. Southard, who had been Secretary 
rite under John Quincy Adams, and had 
to Congress the inadequacy of the fragme 
hasty work done by naval officers at the princ 
points of the coast to meet the requirements | 
navigation. In the next administration a smal 
propriation was made for a renewal of t 
which was attached to the Treasury Der 
still is, and Hassler returned to its super 
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continuing therein until his death in 1843. Although 
his system has been greatly extended in recent years 
and its methods improved by original and highly exact 
refinements, its main features have remained char- 
acteristic of the work to this day. They consisted of 
three surveys; one geodetic in which the trigonometric 
and astronomical methods compensate each other in 
charting continuous distances according to the spheroid 
figure of the earth,’ the others topographic and hydro- 
graphic by which the local features of land and water 
are entered upon the geodetic charts in their actual 
relative positions. At the outset neither instruments 
of precision for delicate observations and measure- 
ments, nor those competent to use them, could be 
furnished by the United States. Indeed some of the 
methods and mechanisms of refinement originated 
with the Survey itself in its efforts to eliminate per- 
sonal and instrumental errors. Among the more con- 
spicuous of these are Bache’s compensating apparatus 
for measuring base lines. an improvement upon Rep- 
sold’s contact level by which equal accuracy can be 
secured at inclinations under four degrees as on level 
ground ; Andrew Talcott’s application of the zenith 
telescope to the determination of latitudes, invented by 
him about 1836, and ten years later improved and 
adopted by the Survey; the telegraphic determination 
of longitudes first successfully applied in 1846 to fix 
the meridian difference between Philadelphia and 
Washington, with the subsidiary galvanic registration 
of time observations on a revolying chronograph; and 
improved deep-sea sounding apparatus for determin- 
ing the temperature of the water at various depths 
and for bringing up specimens of the bottom, Ad- 
miral Charles H. Davis having first obtained marine 
ooze from depths of nearly 2000 fathoms, while he 
was attached in 1843 to the Coast Survey, and a sound- 
ing, to a corrected depth of 4660 fathoms, with re- 
covery of the sounding-bar and bottom specimens 
having been made in-1883 by W. H. Brownson, Com- 
manding the Coast Survey steamer ‘‘ Blake.”’ 

The compensating contact apparatus for measuring 
base lines when tested at Atlanta, twice in winter and 
once in midsummer, in order to secure the greatest 
variations of temperature gave a probable error of .65 
of an inch on a base line of 5.8 miles or of 1 in 560,000. 
With the compensation. primary base apparatus de- 


vised by Assistant C. A. Schott, constructed at the 
Coast Survey shop and used by Assistant Geo. David- 
son, the probable error in the measurement of the 
“Yolo” ase, in California, in 1881 was 0.385 of an 
inch in a total of 10.8657 miles, or 1 in 1,827,200. 

The pgp of the various branches of the 
service, the procuring or adaptation of instruments, 
the training of assistants and experiments in method 
pressed onerously upon Hassler’s administration, yet 
in little more than ten years he had triangulated_9000 
square miles of a coast-belt extending from Narra- 
gansett Bay to Cape Henlopen, of which the primary 
triangulation extended from New York Bay to the 
head of the Chesapeake. More than 300 charts had 
been made in which the bopoaranhy of the whole area 
was mapped out, and the hydrographic features were 
virtually completed for the coast from the eastern end 
of Long Island_to a Henlopen, for the inland 
waters of Long Island Sound, New York harbor and 
bay, and for the tidewaters of the Delaware. 

e year before his death Hassler’s methods were 
subjected by order of Congress to the severe scrutiny 
of a board of civil, military and naval officers, with a 
view to the reorganization of the service on account 
of a popular dissatisfaction with its slow progress, 
The board recommended the continuance of the Sur- 
vey under the Treasury Department, adherence to the 
scientific methods heretofore employed, and a service 
to consist of a permanent civilian staff with officers 
detailed from the army and navy. 


1¥For the operations employed in this sort of surveying, see 
GEopD:SyY, Vol. X., pp. 16-134. 
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Next year Alexander Dallas Bache was appointed 
superintendent, and retained the post until his death 
on 17th February, 1867. Enjoying in a high degree 
the confidence of scientific men, the Survey rapidly 
received a more liberal Congressional support and ex- 
panded under his sagacious and diligent hand. Besides 
the introduction of refinements of method the chief 
features of his administration were a plan of surveys 
in different localities so adjusted as to be susceptible 
of reduction into a continuous whole, the prompt ex- 
tension of operations to the acquired coasts of Texas 
and California, a hydrographic investigation of the 
Gulf Stream, a survey nearly completed of Lake 
Champlain, one of the reefs and keks of Florida, and 
the services rendered to the army and navy in their 
military movements against the seceded States. Dur- 
ing the war the naval and army officers who had been 
attached to the Survey were recalled by the Govern- 
ment to serve with the blockading fleets or with the 
various military expeditions, and their services, as well 
as those of the civilian officers of the Coast Survey, were 
of inestimable value owing to their precise topograph- 
ical and hydrographical knowledge of coasts and estu- 
aries from which all beacons, buoys, and lights had been 
removed. ‘The maps taken from the archives of the 
Survey covered extensive areas as well of land as water 
and were found to be exact and invaluable. Hostilities 
suspended the regular operations of the Survey, but 
proved its worth to the country. But the anxieties 
and arduous labors they imposed upon the superin- 
tendent left him in broken health, and after a pro- 
tracted illness Dr. Bache died. 

His successor was Benjamin Peirce, already eminent 
as a mathematician and astronomer, who remained at 
the head of the Survey for seven years, resigning in 
1874, but accepting the honorary post of consulting 
geometer until his death in 1880 (¢f. vol. xviii. p. 
479). To him belongs the credit of inaugurating the 
surveys of the Alaska coasts and the measuring of the 
are of the parallel of 39° across the continent with a 
view to connect the triangulations of the Atlantic and 
Pacific Coasts, and of affording a basis for such other 

eodetic measurements as the several States or the 

eneral Government may employ to complete maps 
of the entire country, and to aid in determining the 
figure of the earth. 

From 1874 until his death 15th August, 1881, Carlisle 
P. Patterson, who for many years had been at the head 
of the hydrographic department of the Survey was 
superintendent. He was succeeded by Julius K. Hil- 
gard, who had been in charge of the office of publica- 
tion of the maps and charts of the Survey since 1862, 
and who conducted the work as Superintendent until 
July 23d, 1885, when he was succeeded by Frank M. 
Thorn, the present incumbent, to whom the writer is 
indebted for valuable suggestions for this article. 

Annual reports by the superintendent are trans- 
mitted to Congress which comprise a re- , 
capitulation of the year’s work, recommen- 
dations for promoting efficiency, estimates 
and scientific papers pertaining to progress of the Sur- 
vey. In addition, results attained in any branch of the 
service are published at the headquarters of the Survey 
in Washington from time to time. A series of volumes 
with sailing directions, maps and illustrations relating 
to the navigation of the coast and to the entrance of 
harbors are published under the title of Coast Pilot. 

Tide-tables calculated for a year, giving the times of 
high and low water and the heights of rise at the dif- 
ferent harbors along the coast, are issued annually. 
The two latter pabatines together with the charts 
of the Survey are sold by authorized agents at cost in 
the principal ports of the country. 7 

Charts are drawn upon a conic projection and pub- 
lished for commercial use as fast as the delineations 
are far enough advanced for mariners’ guidance. Af- 
terwards, when all the topographic and_ hydrographic 
details of the Survey are completed and entered upon 


Publica- 
tions. 
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the charts, these are issued again in finished form, the 
difference between the two sorts of maps lying only in 
the amount of detail which they contain. ‘They are 
all produced in the best form of the draughtsman’s | 
and engraver’s art, and fur scientific and mechanical 
excellence are unsurpassed. 

Charts are of four kinds, determined by the uses 
they are to subserve. There are harbor charts drawn 
upon a large scale, coast charts on a scale of about 14 
inches to the mile, showing roadsteads, channels, bea- | 
cons and lights, general charts on scales of 1 to 200,000 
and 1 to 400,000 for coastwise navigation, and sailin 
charts on a scale of 1 to 1,200,000, showing shoals aud 
soundings off shore and designed fur laying courses 
between remote points. The accuracy of the topog- 
raphy renders the charts highly useful also for engineer- | 
ing, municipal and economic purposes. The survey | 
now being made of the District of Columbia incidental 
to purposes of defence of the Capital, is already sim- 
plifying and cheapening all the local improvements. 

Operations of the Coast and Geodetic Survey are not 
confined to mapping the coast and shallow 
seas, but the requirements of this primary 
object have led to incidental investigations 
of related scientific problems. The necessity of reduc- 
ing the lines of triangulation to the sea-level involved 
a determination of the laws of the tides. An auto- 
matic registration of their rise and fall is constantly 
maintained, and at some. posts of observation it has 
extended over a complete lunar eycle. With this: is 
connected observation of coast currents, and this sys- 
tem is extended over numerous stations on the At- 
lantic and Pacific tide waters and to Kadiak in Alaska. 
Out of the triangulation have grown two other mm- 
portant incidental results, the measurement of great 
terrestrial arcs, and magnetic observations. Some of 
the are measurements are meridional and extend from 
about 230 to 820 miles, while a great oblique arc | 
stretching from Calais, Maine, to Atlanta, Georgia, a 
distance of 1200 miles, has been determined, and 
these investigations have led to a modification of the 
spheroid elements of the earth’s figure for the region 
surveyed. The opportunities afforded by the great 
mountain systems of the extreme west, have enabled 
the survey to define a series of trigonometrical figures 
—exemplified in the Davidson Quadrilaterals—which 
in magnitude and accuracy are unequalled by any 
similar work in the world. Observations were made 
by Assistant B. A. Colonna in 1879 upon a signal 
heliotrope (mirror 12 inches square) 192 miles distant 
from his station at the summit of Mt. Shasta. The 
magnetic needle in respect to dip, intensity and declin- 
ation varies with time and place, and the knowledge of 
what these variations are is highly important in naviga- 
tion and in land-surveying. The pe Sitiae of the 
Survey reveal within certain limits the past and future 
magnetic variations, and are the basis of charts issued 
SE eenp wing the lines of equal declination, intensity 
and dip. 

Hydrographic investigations of the Gulf Stream were 
begun by Superintendent Bache in 1844, during the 
progress of which depth and temperature soundings 
and deep-sea dredgings were made, necessitating the 
use of improved apparatus. The work has been since 
continued and the reports of the Coast Survey give 
maps of the stream. This was the first attempt to 
fix its hydrographic and geographic features and the 


Incidental 
work, 


explorations constitute an important contribution to 
marine physics. They were followed by like investig- 
ations in the Caribbean Sea and the Gulf of Mexico, 
by John R. Bartlett, W. H. Brownson and J. E. 
Pillsbury, commanding the steamer Blake. The recent 
observations of Pillsbury point to the existence of a 
law governing the currents of the Gulf Stream and | 
rendering them, like the tides, amenable to prediction 
for the safety and convenience of navigators. The 
Hassler expedition which carried Louis Agassiz and 
L. F. Pourtalés around South America to study the 


| Kohl (1844) ; discussion of the telegraphic longitudes d ote 


SUTTER. 


| marine fauna, was the cruise of a Coast Survey steamer 


on her way from Philadelphia to hydrographic work on 
the Pacific. 

In astronomical observations, Professor Peirce took 
charge of the parties for observing in this country the 
total eclipse of the sun in 1869 and personally con- 
ducted an expedition to Sicily to observe the eclipse 
of the sun in December, 1870. Two parties were or- 
ganized from the Coast Survey to observe the transit 
of Venus in 1874, of which one under George Dayid- 
son proceeded to Nagasaki in Japan, and the other 
went to Chatham Island in the South Pacific. The 
next transit, in 1882, was observed at Washington, 
D.C., and at stations in California and Nevada. The 
total solar elipse of 1880 was observed by Davidson 
at Santa Lucia, California, and that of 1883 by E. 
D. Preston at Caroline Island in the Pacific. The 


_employment of the zenith telescope to determine lati- 


tudes has of recent years been superseded by that of a 
reversible transit telescope fitted with a micrometer 
and a fine level. The method already noticed of ob- 
taining meridian places by the electrical communica- 
tion of the time differences between the observer's 
station and others of which the longitude is known, 
has moreover been brought to high accuracy. 

For harbor defence, for the improvement of ports and 
estuaries, and for their preservation to commercial use 
the work of the Survey is invaluable. Peculiarily so 
are the resurveys of localities like Monomoy and Vine- 
yard Sound, New York Bay and Harbor, Delaware 
River and Bay, San Francisco Bay, ete., whereby com- 
parisons of secular changes of channels, shoals and 
shores suggest projects for the defence, preservation 
and improvement of channels and bays. ‘To all these 
services must be added the survey of the Chesapeake, 
North Carolina and Long Island Sound oyster beds; 
the determination by pendulum experiments of the 
force of gravity, in the United States, New Zealand, 
Australia, Japan, France and_ the Sandwich Islands, 
determinations of latitude in Hawaii; also of the lon- 
gitudes of important cities in interior states, of lines 
of levelling of precision from the Atlantic to the Mis- 
sissippi—to be intersected by one nearly completed 
from the Gulf of Mexico—and around the waters ad- 
jacent to New York city; the accurate definition of 
inter-state boundaries; and of the places of hundreds 
of stars serviceable in American geodesy. Mention 
should also be made of the aid given to International 
Polar Research in furnishing the magneti¢ instru- 
ments, prescribing methods of observing at the sta- 
tions occupied by the United States expeditions, at 
Fort Conger, in charge of Lieutenant Greely, and at 
Point Barrow in charge of Lieutenant Rae, and in re- 
ducing and discussing for publication the results ob- 
tained there. 
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the- publications of the Coast Survey con- 
tained in its Annual Reports are a monograph -on the curren 
and temperature of Behring Sea and adjacent waters, by W. 
Dall (1880); an attempt to solve the problem of Columbus's first 
landing-place in America, tt G. V. Fox (1880); report on the 
transit of Mercury, by G. Davidson (1881) and the determination 
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and Virginia, by F. Winslow (1881) ; a study of river bends in the 
lower Mississippi, by Henry Mitchell (1882); and a discussion of 
the tides on the Pacific Coast, by W. errel (1882) ; results of the 
transcontinental line of spirit levels from Sandy Hook, N. J., to 
St. Louis, Mo, (1882) ; discussion of the secular variation of the 
magnetic declination and distribution of the magnetic declina- 
tion in the United States for the epoch 1885, by C. A. Schott (1882); 
tables for the projection of maps and for computing geogaphical 
positions, under the direction of C. O. Boutelle (1 . tory of | 
discovery and exploration of coasts of the United States, by 


by various coast survey parties, 1846 to 1885, by C. A. Schott 
scussion of the geographical distribution and of the see 

variation of the magnetic dip and intensity, as shown by o 

tions made in the survey, or under its direction, by 

ties, by C. A. Schott (1885) ; list of poste phiogs positions i) 

States of Masschusetts and Rhode Island (1885). (D. oO. 


SUTTER, Joun Auaustus (1803-1880), one 
earliest of California pioneers, born, at K 
Baden, and at sixteen removed to Switzerl 
served in the Swiss army, but never, as he 
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pretended, in that of France. In 1834 he came to|the Saturday Visiter (she insisted on this spelling) in 


America, reaching St. Louis that year and New Mexico 
the next; engaged in trade with the Indians and in 
speculation which yielded little profit. In 1838 he 
led a party of seven to Oregon and went thence to 
Honolulu, Sitka and California. Plausible, energetic 
and not very scrupulous, he everywhere made friends 
who assisted his fortunes. In the summer of 1839 he 
began his settlement of New Helvetia on the Sacra- 
mento River where by degrees he established a colony 
and built a fort. He became a Mexican citizen and 
magistrate in 1840 and the next year received a grant 
of eleven square leagues, which was confirmed by the 
American court long after when little of it remained 
in his hands. By building up his frontier trading-post 
he contributed very eaaarialls to hasten the success 
of American occupation. The settlement thrived and 
grew important as a centre of comparative civilization 
and a stopping-place for immigrants. ‘‘ Established 
on a princely domain in the valley of his choice, granted 
without price by a generous Government, clothed 
with Pal anthantts over the settlers on his estates, 
successful in converting the savages into laborers, owner 
of* large herds and flocks to be paid for in the future, 
with a band of trappers at work for him in a region 
rich in furs, with a distillery yielding a profitable pro- 
duct of brandy, and with a constant incoming stream 
of immigration which was vastly increasing his 
strength and was sure to give great value to his 
lands,”’ he had the materials of permanent success and 
wealth. (H. H. Baneroft’s Works, vol. xvi.) He 
sided with Micheltorena in the disturbances of 1844-5, 
received from him an additional grant of land and soon 
after came near selling out to the Government for 
$100,000. He played a double part at the time of 
Fremont’s expedition, was a member of the Constitu- 
tional Convention in 1849, and received some 2000 
votes for governor. This was practically the end of 
his public career. The discovery of gold in his mill- 
race perhaps contributed to hisruin. The Supreme 
Court rejected his grant of 1845. From 1850 he lived 
at Hock Farm ; went east about 1865, and made his 
home from 1871 at Litiz, Pa., receiving from 1864 to 
1878 a pension of $250 per month from California. He 
died at Washington, 18th June, 1880. His character 
is summed up in H. H. Baneroft’s California, vol. 5, 


. 739. 
® SWISSHELM, Jane Gray [neé Cannon] (1815- 
1884), was born at Pittsburgh, Pa.,6th December, 1815, 
of Scotch-Irish parentage and reared in strict Presby- 
terianism, receiving religious impressions in her third 
year and ‘“‘deeply grieved that our pastor played 
‘patty cake’ with my hands, instead of hearing me 
recite my catechism and talking of original sin.” At 
fourteen she began to teach successfully. At twenty- 
one she married James Swisshelm. The union was 
‘ta mistake, productive of mutual injury,’”’ and after 
above twenty years of discomfort was dissolved. Her 
domestic experiences made her an advocate of 
Woman’s Rights and a year (1838-9) spent in Louis- 
ville, Ky. confirmed her anti-slavery opinions. _ She 
began to write for the papers in 1842 and after efficient 
service on the Pittsburg Commercial Journal started 


January, 1848—not 1845—conducting it for nine years 
in the abolitionist cause. She had a vigorous style, an 
acute mind, a Puritan conscience and a fearless zeal. 
In 1850 she visited Washington and began to write 
letters for the New York Tribune. Her Letters to 
Country Girls began in the Visiter in 1849 and were 
collected in 1854. In the summer of 1857 she re- 
moved to Minnesota where she fought ‘‘ Border Ruf- 
fianism,’’ established the Vis/ter, then edited the St. 
Cloud Democrat (1858-63), managing to outwit the 
dominant pro-slavery party of that region. Her first 
office was wrecked and a public meeting called at 
which she determined to speak. Before attending it 
she made her will, settled her business, ‘‘ wrote a state- 
ment of the Visiter trouble, that it might live if I 
ceased to do so”’ and engaged a Pennsylvanian with 
pistols, she said, ‘‘ to go with me and keep near me 
and shoot me square through the brain if there was no 
other way of preventing my falling alive into the hands 
of the mob. My mind was then at ease.’”’ After this 
she had both Democrats and Garrisonians to oppose 
and was burned in effigy as ‘‘the mother of the Re- 
publican party’ in Minnesota. She won some dis- 
tinction as a lecturer and addressed the Minnesota 
Senate in 1862. In January, 1863, she went to Wash- 
ington City, gave a lecture on the Indians (as to whom 
she took the frontier view) and made her way into the 
military hospitals wherein she rendered efficient service 
at the capital and at Fredericksburg. Her experiences 
are vividily described, with many sharp criticisms on 
surgeons, nurses and things in general, in her graphic 
autobiography, Half a Century (1880). After the war 
she won back in the courts her old home at Swissvale, 
a Pittsburg, retired to it and died there 22d July, 
1884. 

SYKES, Grorce (1822-1880), a corps commander 
in the Army of the Potomac, was born in Delaware 
and graduated from West Point in 1842. He served as 
lieutenant in the Seminole and Mexican wars and then 
was with his regiment on the Western frontiers until 
the civil war began, at which time he had obtained 
the rank of captain. Indignant at Twiggs’s attempted 
surrender of the army in ‘Teeas toa Centadartes othcer 
he hastened thence to Washington and was given com- 
mand in a regiment of the regular line, with which he 
was engaged in the first Bull Run battle. A brigadier- 
general of volunteers under McClellan, he was entrusted 
with the defences of Washington until the Peninsula 
campaign, in which he commanded the right division of 
Fitz John Porter’s corps and distinguished himself by 
his obstinate fighting at Gaines’ Mill This division 
comprised the troops of the regular army and Sykes led 
it until he succeeded on Meade’s promotion on the 
way to Gettysburg to the command of the Fifth 
Corps and with it held the Round Top hills on the left 
of the Union line during the battle. In 1864 he was 
detached from the Army of the Potomac and ordered 
to Kansas. Soon after the volunteer army was dis- 
banded he was assigned to the Fifth regular infantry 
as lieutenant-colonel and in 1868 was promoted to be 
its colonel. He had been brevetted major-general for 
his gallant services in the rebellion. 
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Anapus river {Srrcuse) bs 
snare eaay of ( 
ism), b 
Ansmaite ae 
veying), 
Anastomus, birds (Stork), b 606 
A hilosopher (So- 


phists 
Atala of Region, tyrant (Si- 
anehgtons of joints (Surgery), b 


PRL: ‘March of (States of the 
Church), b 477, Bars 
ind isn kine oe Neate 

ndalus om 
A) eat an” 
provinces oni @b 310, b 
e a hy ab 813, b 814, 


Andale ei Ss 
a lusian ect ( pain), & b 


Literature), b 893 
Andrew of amount 
(Syriac gee: b 869 © 


Ane histo (Surgery. 
ib 709, ab 411 » 


treatment of (Surgery), 718 


Aneze tribes ), b 862 — 
Angora river (Siberia), a b 9, 


Angela della Pace, Dn (Stigma- 
tization), b 577 vrs ma 


Annals of Dionysius Tell-Mahré } 
(Syriae Literature), a b 889 
Annas of Elias bar Shinaya | 
(Syriac Literature), a 894 
Anne of England, queen 
(Slavery), b 906 
(Swift), ab 802 
Annealing metals (Strength of 
Materials) a 631 
Anomalurus, rodent (Skeleton), 
b 114, a 116 
Anomocladina (Sponges) (Il1.), 
& 452, b 433, b 438, b 440, a 445 
Ansairi Hills (Syria) b 860 
Anteater, axial skeleton of | 
(Skeleton), b 119, a 120, a 121 
en olfactory (Smell) b 
io 


Antes, race (Slavs), a 155 

Anthastra (Sponges) (111.), a 435 

Antherwa, moths (Silk) (Il), a 
b 66, b 70-71 

Anthracite coal (Smoke Abate- 
ment), 191-192 

Anthropologicel Societies, b 
237-238 


Antichinomys, mammal (South | 
Australia), a 299 

Antidotes, venom (Snakes), ab 
202 

Antigone, play (Sophocles), b 284, | 
& 285, a 6 286, a b 287 

Antigua, colony (Slavery) a 150 

oe city (Syria) b 860, b 861, 
a 862 


Antiochus of Ascalon, philoso- 
pher (Stoies), b 600 

Antipater of Tarsus, philoso- 
pher (Stoies), b 598, a 599 

Anti-priming pipe, Lancashire | 


See Sagtue) (ILL), b 518, a 


Antiquities (Sligo), b 169 
>omerset), a b 272-273 
(Stafford), a b 460 
Suffolk), a 655 
ah septs is at Bain 
septics (Surgery), a » a 
b 714, a 718, by, b 725 
in a oemny (Surgery), b 


‘ 
Anti-Slavery movement (Sla- 
very), b 149-151, b 908, a b 909 
Antisthenes, Cynic philosopher 
(Socrates), a 245, a b 250 
7 substance (Surgery), 


Antlers, horns (Skeleton), a 117 
Antoninus Pius, Emperor 


(Slavery), b 142 
Antonius. the  Rhetorician 


(Syriac Literature), b 889 
aii physician (Surgery), 
a 


ae of Athens, 
(Socrates), b 244, a 248 
A ea, city (Syria), b 861, a 


a mammals (Sumatra), b 
Aphodal rhagon s ), 
4 490 ba type (Sponges 


Aphodus or abitus, canal 
Pesos ey “theol gian (Syri 
eologian ac 
terature), b 863, b 864, b 867 
Aphthongia, nervous condition 
ghia a 465 
Aploris or ee Olaris of Edessa, 
monk (Syriac Literature), a 


876 
Aplysilla (Sponges), b 435, a 437, 
os. b ieee 
Aplysina (Sponges), b 436, a 440 
Aplysinide (Sponges), a 440, b 


44d 
A ha, versions of (Syriac 
Titerature), a 864, b S56 
— town (siphanto), b 
A Plato’s (Socrates), a 245, 
246, b 248 
Apepess, heat (Sunstroke), a b 
a 7” aa passage (Sponges), b 


Apostolic Canons (Sunday), b 68% 
—— Constitutions (Sunday), 


688 
— relies, theft of (Syriac 
terature), b Q 
Z-: png major” (Surgery), 
A is Jurisdic- 
on), & 676 
Appendicular skeleton, b 124- 
ents in fish 


pated lem: 
i. Sites, a 


b127 
VoL. XXII—1156 


tanner 
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Appenzell, canton (Switzer- 
and), b 815, a 816, a 817, ab 


818, 6 823, note, a 824, a $25, a | 


828, a 830, b 833 

appensel, town (Switzerland), 
» 816, a 829 

Appenzeller, J. C., novelist 
(Switzerland), a 8388 

Apples, fruit (Somerset), a 272 

Apteryx, bird (Smell), a@ 176 


| Aqueduct (Spoleto), b 427 


Ara of Edessa, satirist (Syriac 
Literature), a 871, note 
Arab migrations (Somali), b 
269 
Arabs, race (Soudan), b 291, a 
292 
conquest by (Spain), a 324- 
B20 


Arabia, province (Syria), a 862 
Arabian surgery, b 709 


| Arabie influence (Syria), b 862, 


b 863 
literature, rise of (Syriac 
Literature), a 891, note 
translations (Syriac Litera- 
ture), b 894-895, a 899 


| Arachnotherine, genus (Sun- 


bird), b G86 
Aragon, kingdom (Spain), b 326, 

@ 327, a b 330, a b 331, a 332 
b 336-340 

medieval constitution 
(Spain), b 336-337 

province (Spain), b 312, a 
3'8, b 320, a6 840, a 841, a 
b 342, a b 848, a b 350, b 360, 
a 361 


war with Pedro I. of Castile 
(Spain), a b 335 
Aral Sea, basin of (Syr-Daria), 
ab 859 


desiccation of (Syr-Daria), 
b 858 


Aramzeans, race (Syria), a 860, 

861, b 862 

Aranda, Pedro Pablo Abarca y 
Bolea d’, count, statesman 
(Spain), b 355, b 356 

Aranjuez, town (Spain), a 313 

Aran’s law of radiation (Sur- 
gery), a 724, a 725 

Ararats, orographie term (Syr- 
Daria), a 859 

Aravalli mts. (Sirohi), a 106 

mae Edward, editor (Smith), 


Are measurements, American 
(Surveys), a 940 

7-4 Celestia (Swedenborg), 
a7 

Arcesilas, or Arcesilaus, phi- 
losopher (Stoies), a 591 

Areh of Augustus (Susa), a 


760 
swe cells (Sponges), b 


Archeology, History, Literature 
(Societies), b 239-240 

Archagathus of Rome, physi- 
cian (Surgery), a 709 
rehedemus or Archidemus of 
— philosopher (Stoics), 
a 

Archer, Henry, inventor (Sta- 
tionery), a 478 

Archimedes, philosopher 

SPanenng Cirele), b 450- 


(Syracuse), a b 856 
Architecture and Engineering 

(Societies), b 238-239 
Bay hee Spanish (Simancas), 


Arctic gull, bird (Skua), b 133 
Arctic Sg (Siberia), a 10, a 


13, 
Aretopithecus, mammal (Sloth), 
b171 


Arenas Gordas, tract (Spain), a 
807, b 363 

yp a court (Solon), a 268 

Areskutan, mt. (Sweden), b 774 

Arethusa, fountain of (Syra- 
cuse), p 852, b 856 

Arevaci, tribe (Spain), a 321 

Arezzo, city (Siena), b 46 

Argall, Samuel,captain (Smith), 
b 185 note 

Argun river (Siberia), a9, a 10 

Arians, conversion of (Spain), 


b 323 

seta eo Carlos, 

Spain), b 37 

alia, ere de, nun (Stigma- 
tization), b 577 

Arion, species (Snail), a 198 

Aristippus of Cyrene, philos- 
opher (Socrates), a 250 


| Aristolochia, plant (Snake-root), 


Aristo, or Ariston of Chios, phi- 
losopher (Stoics), a 591, b 596, 
a b 597, b 599 

Aristocracy, growth of (Switzer- 
land), a $31 


a 199 
AximOn hanes, poet (Slavery), a 
bite 
et page ey b 284 
Aristotle, philosopher (Slavery), 
ab 139 
{(Speusippus). b 411, a 412 
Stoies), b 591, a 596 
Aristotelian writers (Syriac Lit- 
erature), b 871, note, a 875, b 
878, a 881, b 883, b 887, b 898 
Arithmetica Infinitorum (Squar- 
ing the Cirele), b 452 
Arithmetical means (Statisties), 
b 482-483 
Aristoxenus of Tarentum, phi- 
losopher (Socrates), a 246 
Arius, fish (Siluridse), a 75 
Arm, bones of (Skeleton), b 124, 
a b 125-126 
Armadillo, animal (Skeleton), 
ab 116, ab 120, b 121, a 126 
(Smell), b 176 
Armature, multiple-coil (Sie- 
mens), a 43 
Armington and Sims engine 
(Steam-Engine), b 538-589 
governor  (Steam-Engine) 
(I11.), a 581 
“Armory of Germany” (Suhl), 
a 662 
Arms, small-, Werndl factory, 
(Steyer), b 575 
Ara (Spain), a 318 
‘ weden), a b 781 
Switzerland), a b 819 
Act, British (Statute), b 486 
sree (Suicide), b 662, 
4 


“Army of the Potomac” (Sum- 
ner), a 935 
Arnold, Thomas, teacher (Stan- 


ley), @ 468 
Arnulf, archbishop, Rheims 
(Silvester), ab 82 
Arpad, city (Syria), b 861 
arts river and lake (Sligo), a 
69 
Arrows, 


thus), a 
Aaron U. 8. (Springfield), a 


Arsenical soap, b 215 
Art or poe (Stuttgart), b 645- 


Greek (Sieyon), b 87 
Artamus, bird (Swallow), b 768 
Arteries, diseases of (Surgery), b 

718-719 
“Articles of Confederation,” 
American (Slavery), b 908 
Arthropoda Cbeatch al a 114 
Arun, river (Sussex), @ 761 
hae town (Sussex), a 761, a 


Aryans, origin of (Slavs), b 155 
Arys river eye parla » a 858 
Asar, hills (Sweden), b 778 
Asarum canadense,drug(Snake- 


pene (Strophan- 
640 


root), & 199 
Ascetta (Sponges) (II1.), a b 428, 
b 438 


Ascidians, animals (Skeleton), b 
117-118, b 121 
(Smell), b 175 
Asclepiades of Rome, physician 
(Surgery), a 709 
Ascoli, state (States of the 
Church), b 477 
Ascon type (§ onges), b 428-429, 
b 430, 6 435, b 442, a 443 
Asconematide (Sponges), a 439 
Asconide (Sponges), b 438, b 444 
Asiento, contract (Slavery), b 


6 

Asexual multiplication (Spon- 
ges), b 440 

Asioot or Asyut, see Siut, b 110 

Askar-Mokram, district (Sugar), 
a 658, note 

Asparoukh, Bulgarian prince 
(Slavs), a 156 

ar on mineral (Switzerland), 
a 


orientalist 
(Syriac Literature), a 869, b 
870 notes, a 876, a b 877, notes, 
b 879 notes, a 884, note, a b 
889, notes, a 892, b 893, b 899 
note, a b 901 


945 


Assemani, J. A., orientalist 
(Syriac Literature), a b 865, 
notes, a b 866 notes, a 867 
notes, a b 871, note, a b 872, 
note, a b 873, note, a 874, b 
875 note 

Assuanek race (Soudan), a 292 

Assynt lochand parish (Suther- 
land), a 764 

Assyrian Sword, b 889-840 

Asteropherus, Magnus Olai, 
dramatist (Sweden), b 792 

Asterophora (Sponges), a 440 

ai > wane specific for (Skunk), b 


As gatian (Spectacies), a b 
387 


Astronomical determinations, 
collateral (Surveying), a b 
749 


expeditions, American (Sur- 
veys), b 940 
observations, errors of (Sur- 
veying), b 731 
Astronomical Society, Royal, 
London (Societies), b 236 
Astronomy of Bar Hebreus 
(Syriac Literature), b 898 
Astrophel and Stella (Sidney), b 
40, note, a 41 
Astures, tribe (Spain), a 322 
Asturian dialect (Spain), b 364- 
365, b 366 
Asturias, kingdom of (Spain), b 
325-826, a 327 
province (Spain), b 309. @ 310, 
b 812, b 314, 0 316 
Asylum, right ea ng a 699 
Asymptotic lines (Surface), b 705 
Atapuerca, battle 1054 
(Spain), a 327 . 
Ataulphus, Visigothie king 
(Spain), a 823 
Atavism (Siredon), b 104 
Athanasius II. of Balad (Syriac 
Literature), a 888 
Athanasius Gammala, patriarch 
(Syriac Literature), a 881 
serait aha orator (Syracuse), 
385: 


of, 


Athenian laws (Solon), a 267- 
268 


morality (Sophists), a b 282 
philosophers (Sophists), a 
278-279 
polities (Socrates), b 247-248 
siege (Syracuse), b 853-854 
Athens, city (Sicily), b 22-23 
(Slavery), a 6188, a 139 
sack of, 86 B.c, (Sulla), 
a 666 
Atheris, genus (Snakes), a b 210 
At DET Ore disease (Surgery), b 
a 
Atkinson’s differential gas en- 
gine (Steam-Engine), a 552 
Atland, or Atlantiku, er Manhem 
(Sweden), b 793 
Atlas and Argus, Albany (Sum- 
ner), b 934 
Atlas, bone (Skeleton), a b 119 
pice) =e chemistry of solar 
(Sun), b 679-680 
circulation of solar (Sun), a 
683-684 
extent of (Sun), a b 679 
Atpasha river (Syr-Daria), b 857 
ae aes ata amily(Snakes), 
a 


2 
Atrophies, disorders (Skin dis- 
eases), b 129 
na 5 moth (Silk), a .66, a 67, 
0 


b 
At-Tabari, historian 
Literature), a 876 
Atterbom, Per Daniel"Amadeus, 
poet (Sweden), a 795 
Auditory capsule (Skeleton), a 
123, a 124 
Augustus 


(Syriac 


Cesar, emperor 
(Slavery), a 140, b 
141, a 142 

(Spain), a 322 

Augustus I1., Poland and Sax- 
ony (Sweden), b 788, a 789 

Augustin amalgamation pro- 
cess (Silver), a 77 

Augustowo, canal and town 
(Suwalki), b 765, a 766 

Aulocystids (Sponges), b 489 

Ault, hamlet (Somme), b 274 

Aurelia of Asturias, usurper 
(Spain), a 826 

Aurelian, Lucius Domitius, em- 
peror (Silk), b 62 

Aurelius Antoninus, Marcus, 
emperor ae a 602 

An (Snail), b 197, a 


946 


Aurivillius, Karl, philologist 
(Sweden), b 794 
Aurora férbundet, society (Swe- 
den), a 795 
Australasian learned Societies, 
b 234, b 237, a 238, a 239, b 
240 
serpents (Snakes), b 207-208, 
b 209-210 
Australia, South (Stuart), b 643 
Austerlitz, battle of, 1804 (Soult), 
a b 203 
Austria, empire (Spain), a 345, 
a b 347, b 348, a b 349, a b 
350, b 351, ab 352, a b 353, 
@ 354, a 359 
duchies (Suicide), b 662, ab 
663, a 664 
gl nent in (Switzerland), b 
815 
Austrian Silesia, crownland 
(Silesia), a 59 
succession war (Spain), a 
853-354 
Austro-Hungarian learned So- 
cieties, b 285, a b 236, a b 237, b 
238, a b 239, a b 240 
Authie river (Somme), a 274 
Autographic recorders(Strength 
of Materials), a 629, note 
Automatic variation cut-off 
(Steam-Engine), a b 531-532 
Averages or means (Statistics), 
b 482-483 
Seen: physician (Surgery), 


Avifauna (South Australia), a 
299 
(Spain), b 311-812 
Avila, province and town 
(Spain), b 308, b 312,a 315 | 
Ayiobarzanes of Cappadocia, 
prince (Sulla), b 665 
Avon river (Somerset, @ 271 
Avoset, bird (Stilt) (I1L.), a b 580, 


note 
Avre river (Somme), b 274 
Ayvakum, priest (Siberia), b 15, 


note 
A‘waj river (Syria), b 860 
Axe Edge, hill (Stafford), a 459 
Axe river (Somerset), a b 271, b 


27 
Axial vertebrate Skeleton, a 
17-124 
Axis, bone (Skeleton), a b 119. 
Axie-box, locomotive radial 
(Steam-Engine), b 547 
Axolotl, animal (Siredon), b 103 


-105 
Ayala, Adelardo Lopez de, 
dramatist (Spain), a 376 
Ayala Pedro Lopez de, poet 
(Spain), a b 368, a 369 . 
battle of, 1452 (Spain), a 


9 
44 rs Bamgis, town (Sumatra), 
672 


Azhar mosque, Cairo (Sunnites), 
b 694, a b 695, note 
Azimuth, calculation of (Sur- 
veying). b 736 
determinations, reconnais- 
sance (Surveying), a 749 
piper (Surveying), a 


TAL 
Azoic or pre-Cambrian rocks 
(Sweden), b 777 
_Azygous fins (Skeleton), a 6127 


Babcock and Wilcox boiler 
(Steam-Engine), a 520 

Babeuf, Frangois Noél, journal- 
ist (Socialism), a 219 

Baibhai of Izla, archimandrite 
£e riac Literature), 6879, a880 

Baibhai bar Nésibhnfyé, musi- 
cian (Syriac Literature), @ 887 

Babi sect (Shi'ites), a 700 note 

Babirussa, animal (Swine) (LL), 


b 812 
Baby figure (Surgery), b 727 
Bache, Alexander Dallas, engi- 


neer (Surveys), & b 939, a 94 
Bacillus anthracis (Surgery), 
& 714, a 720 
esr Nga F., historian (Slavs), 


6: 
Backsword, weapon (Sword), a 


840 
Bacon, Francis, Lord Verulam 
(Smith), a 186 ; 
Denet (Surgery), a b 714, 


7 
Bada, town (Sumbawa), a 675 
Badajoz, province (Spain), @ 
810, b 312, b 313, b 314, a 315 
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Badam mts. (Syr-Daria), a b 859 

ne order (Sunnites), a 
9 

Baden, grand duchy (Suicide), 
b 662, a b 663, a 664 

Badger, George Perey, oriental- 
ist (Syriae Literature), b 896 
note, b 898, b 900 notes, a 901 

Baele tribe (Soudan), a 292 

Baethgen, orientalist (Syriac 
Literature), a b 864, b 588, b 
898, a b 894, note 


Beetica, province (Spain), a b 322 | 


Bagarius, fish (Siluride), a 75 

Baghirmi region (Soudan), b 
290, a b 291, a b 292, a 293 

Baginze mt. (Soudan), a 291 

Bagrus, fish (Siluride), a 75 

(Skeleton), @ 119 

Bagshot Heath (Surrey), b 728 

Bahara Saphonique, solfatara 
(Sulphur), b 667 


note, b.9,a10, a b 11, b 12,a 
13, b 14, a 15 : 
Baird, Spencer F., naturalist 
(Siredon), a b 104 
(Smithsonian), @ b 

915, note, a 916 
(Surveys), b 935, @ 
936 


Baker, Sir Samuel, explorer 
(Slavery), b 152, b 153 

Bakkéra race (Soudan), b 292 

Bakunin, Mikhail, anarchist 
(Socialism), a 220, a 226, b 227- 
228, a 229 

sg am bird (Stork), a b 


6 
‘Balai or Baleus of Aleppo, 


bishop (Syriac Literature), a 
868, note 
Balance piston (Steam-Engine), 


a 528 
Balbin or Balbinus, Aloysius 
Boleslaus, historian (Slavs), b 


161 
Baldness, disorder (Skin Dis- 
eases), a b1 
Baldwin locomotive (Steam- 
Engine) (Tl1.), a 548 
Baldwin, MatthiasW., manufac- 
turer (Steam-Engine), 6 923 
Balearic Islands (Spain), a b 
312, b 314, b 315, b 316, 
z tei wm of (S ain) 
acquisition 0 n), a 
oho b337 4 


Baleen of whales (Skeleton), a 


116 ’ 
Balfour, Sir Bailey, botanist 
(Socotro), b 243 
Balfour, FrancisMaitland, biolo- 
eC oie b117, 


(Sponges), & 437 
sy ousien | (Siena), a 47, 


ab 48 
Balkash basin (Syr-Daria), b 859 
Ballina, town (Sligo), @ b 169 
Balling furnace (Sodium), a@ 256 
Balloty Torres, Joseph Pan, 
grammarian (Spain), b 378 
Ballymote, town (Sligo), a b 169 
Ballysadare river (Sligo), a 169 
Balmer, E. J., law of (Spectro- 
scopy), b 398-394 
Balmes, Jaime, 
(Spain), a 876 
Baltic Sea (Sweden), b 775, a b 
776, & b 777, b 778, a 780 
Baltimore and Ohio Railroad 
(Steam-Engines), b 922, 4923 
Bambarra region (Soudan), a 
291, ab 292 
Bance or Bunce river (Sierra 
Leone), b 49 
Bancroft, Hubert H., historian 
(Sutter), a 941 
Bandini,  Sallustio, 
(Siena), a 49 
Bandy-legs ( Surgery), b 727 
Bani Sakhr tribes (Syria), b 862 
Sees (South Australia), b 


philosopher 


author 


Banks, Sir Joseph, naturalist 
(Societies), b 233 

Bantu language (Swabilt), b 767 

Banyak islands (Sumatra), b 672 

Baptism, sacrament (Sponsor), 
a b 446 

— steppe (Siberia), a 10, b 


Barada river (Syria), b 860 

Baradeus or Burdé‘ana, Jacob, 
bishop (Syriac Literature), ab 
874, a 876 

Barak or Surma river (Sylhet), 
b 848 . 


Bar ‘Ali, lexicographer (Syriac 
Literature), b 891 
Bar Bahlal, lexicographer (Sy- 
riae Literature), a 893 
Barbary pirates (Stewart), b 928 
Barbers, separation from (Sur- 
gery), @711 
Barcelona, county of (Spain), a 
b 326, a 829, b 330, a b Bal, 
D 338, a 840 
province and city (Spain), b 


312, a 313, a 814, a b 316, b | 


318, b 360 eo 
Bardesanes, Gnostic (Syriac Lit- 
erature), a 867 


Barents Land, island (Spitz- 
bergen), a 423 
Barents, William, discoverer | 


(Spitzbergen), a 425 
ae, hy edifice (Southampton), 
29 


: ‘| Barguzin mts. (Siberia), @b 7 
Baikal, lake (Siberia),  b 7, | 


Bar-Hebreus, or Abulfaragius, 
Gregorius, historian (Syriac 
Literature), a 863, b 865, a 866, 
b 868, a 873, b 874 note, @879, 
880 note, b 882, b 884, a 898-900 

Bar‘idtaé, monk (Syriac Litera- 
ture, a 880 

Barilla, ehemical (Sodium), a 

Barisan mts. (Sumatra), b 671, a 
672 

Barium spectrum 
seopy), a 390 

Barker, town (South Australia), 
b 297, b 299 

Beans, dunes (Syr-Daria), a 


(Spectro- 


) 
Barley-Sugar, a 657 
Barn Rocks (Sussex), b 761 
Barnabas, Epistle of (Sunday), a 
688 notes 
gm town (Siberia), a 11,0 


ee etric pressures (Sweden), 

a77 

Barometrical determinations of 
height (Surveying), a 750 

Barons’ War (Sickingen), @ 87 

Barrancas, valleys (Spain), b 


808 
Barring engine (Steam-Engine), 
a 539 


Bar-Sahdé of Karkh, historian 
(Syriac Literature), & 887 

Bar Saréshwai, bishop (Syriac 
Literature), a 893 

Bar-Sauma, archimandrite (Sy- 
a Literature), b 870, b 871- 


Bartoletti, Fabrizio, chemist 
(Sugar), b 655 
Basalt mountains (Syria), b 860 
Base line errors (Surveying), b 
740-741 
Base lines, American (Surveys), 
a 939, a 940 
se eg (Surveying), a 


(Oe 
Basel, canton (Switzerland), ab 
816, a b 817, b 818, a 819, a 
825 note, a 829, b 830, wb 


833 
city (Switzerland), 6b 815, b 
816, a 817, b §24, a 828, b 
832, a 833 
Basil II., emperor (Sicily), b 29 
Basommatophora eet b 197 
Basque language (Spain), a 360 
provinces (Spain), b 307, a 
310, b 312, b 313, b 814, b 
816, b 326 
Bath, city (Somerset), b 271, ab 


272 
Bathori, Christopher, of Tran- 
PN snes. prince (Socinus), b 


Batrachian olfactory organs 
(Smell), a 176 
Batraki, town (Syzrafi), a 901 
Bats, fs pr (Sumatra), b 
limbs of (Skeleton), a b 125, 
ab 126 


Batta race (Soudan), a 292 

Battaks or Batahs, race (Suma- 
tra), b 673-674 

ee se suburb, (Surrey), a b 


729 
Battey of Georgia, physician 
(Surgery), b7 
Battle of the Books (Swift), b 800 
Batu islands (Sumatra), b 672 
Bauchi province (Sokoto), a b 
Poa ; fre sinaaits h 
uschinger, engineer(Stren: 
of Materials), a 629, note, “i b 
630, note, a b 633 note 


Bavaria, kingdom (Suicide), b 
662, a b 663, a 664, a 665 

Baxter, Richard, divine (Slay- 
ery), & 908 

Bayonets, weapon (Sword), a 
8 


11 
Bazidh the Persian (Syriac Lit- 
erature), a 893 
Bazzi, Giovanni Antonio, Tl So- 
domo, painter (Siena), a b 44, 
ab49 
Beam marine engines (Steam- 
Engine), a 548 
pumping-engines _ (Steam- 
Engine), b 536-537, a 588 
Beams, bendias of (Strength of 
Materials) (I1].), a 635-6: 
Bear, animal (Sweden), a 779 
Bear Island (Spitzbergen), b 423, 
note 
eae rg,town (Switzerland), 
$15 


Beatrix of ri te queen of 
Castile (Spain), b 335 


| Beaufort, town (South Caro- 


lina), b 301, b 302 


| Beaufort, Margaret, mother of 


Henry vi b 127 
Beaumont and Agramont feud 
(Spain), a b 339 
Bebel, August, statesman (So- 
cialist), a 226 
Beccafumi, Domenico, or Mi- 
charino, painter (Siena), ab 
44,ab49 
Beckwith, Agnes, swimmer 
Cviniaas a 810 
Becumen of Catania, soldier 
(Sicily), b 30 
neat village (Surrey), @ 
7 
Bedouin tribes (Sunnites), a 698 
(Syria), b 862 
Bedplate, horizontal (Steam-En- 
gine), a b 538 ‘ 
Beecher, Henry Ward, preacher 
(Stowe), a 9: 
Beet-Sugar, a b 658, a 659-660 
Behring Sea (Siberia), b 10 
Strait (Siberia), b 10, b 17 
Beighton, Henry, inventor 
(Steam-Engine), b 492 
a valley (Syria), 6 860, b 
Belgian learned Societies, a 
RU 
elgium, kingdom le 
662, a b 663, & 664 ; 
Belisarius, general Me , 428 
a Captain (Sou ), a 
Bell, Alexander Melville 
teacher Gyeaen Sounds), $ 
396, a b 399, b 404, a 405 
Bell, Henry ,boatbuilder (Steam- 
Engine), a 496 
Belecourt, Duchéne du, consul- 
general (Silk), b 66 
Bellinzona, town (Switzerland), 
mbit 5,b ~ = Me fait 
ellman, ar! 
(Sweden), b 794, mid 
Beets Head (Sussex), b 760, 
a 
7 Hope, mt. (Sutherland), a 
‘ 
Ben ae (Sutherland), 
a 
ee 8 Lomond, mt, (Stirling), a 
Ben Loyal, mt. and loch - 
erland), a b 764 aay 
Benavente, Luis Quifiones, au- 
thor (Spain), @ 
Benbulbin, mt, Biigo) 168 
Bencoolen or Benkulen, resi- 
dency ae a 672, 2 673, 
a 
Bending stress (Strength of ma- 
terials), a b 635-636 


Benedict, St., of Anidne (Sla- 
very), a 145 
Ben 


ary ik Acts 

a 

Benevento, state (States of the 
Chureh), 0477 wan) 

Benezet, Anthony llanthr 


ist (Sla b 
pist (Slave a 


2 


) “x 
Pea gee 


Bennington, 
(Stark), b 920 
Bera, Gothic count (Spain), @326 
Berber race (Soudan), b 291, a 292 
(Spain), a b 825, b 329, a b 330 
ep Somali), b 269 
Berengar I. to LV. of Catalonia, 
counts (Spain), a b 326 
Berggeist, Der (Spohr), » 426-427 


Berlin Bourse (Stock Ex- 
change), a 586 

Bermudo IIL, Leon, king 
(Spain), b 326, a 329 

Bermudo III, Leon, king 


(Spain), @327 

Bern, canton (Switzerland), b 
814, b 815, ab 816, abS8I7, ab 
818, ab 819, ab 823, a 824, ab 


826, a 827, b 828, ab 829, b 830,. 


a b 831, b 882 
Bern, city (Soleure), b 263 
(Switzerland), b 816, a 820, b 
$22, 0823, b 528, a 6832, a 834 
Bernauer, Agnes, duchess 
(Straubing), a 620 
Bernhard of Barcelona, count 
(Spain), a 326 
Bernstein, orientalist (Syriac 
Literature), a $65 notes 
Bertha of Burgundy, queen 
(Soleurs), b 263 
Bertheau of Gottingen, orien- 
talist (Syriac Literature), a 899 
Beryllium spectrum (Spectro- 
scopy), b 390 
Besaya river (Spain), b 307 
Beshtau mts. (Stavropol), a 489 
Beskow, Bernhard, Baron von, 
poet (Sweden), b 795. : 
rion, John, cardinal (Six- 
tus LV.), @ 111 
Bewick’s Swan, b 769 
Beyrout, city (Syria), a 861, a 
862, a b 863 


Biandrata, Giorgio, physician 
oc), a b 242, note 
, Bantu (Swahili), b 767 
editions of the (Stephens), b 


561, @ 562 
Slovenish (Slavs), b 159 
pre study (Stanley), a b 470, a 


Bible, versions of (Syriac Liter- 


ature), b 863-866 
Wendish (Slavs), b 163 
Bibles, Bohemian (Slays), b 160, 


a 161 

Biblical Commentaries, American 
eres & 932 

Biblical criticism (Simon, R.), a 


89, a 90 

Biblioteca Palatina, Modena 
(Stradeila), b 612 

Bicarbonate of Soda (Sodium), 


_ b 254, a b 257 

Bickell, Gustay Wilhelm Hugo, 
orientalist (Syriac Literature), 

866, notes, « b 867 notes, a 

868, a 869 note, a 870, notes, a 
b 872, note, a 879 

Bida elty (Soudan), b 292 _ 

Biel, or Bienne, town (Switzer- 
land), b 817, a 825, b 831, a 833 

Bienne, lake (Switzerland), a815 

ay =a eee physician (Sur- 

,a7 

John, 


Bigovat rapids (Syr-Daria), b 857 
Bil 


diplomatist 


Bima, state and town (Sum- 
bawa), a 675 
Binocular vision (Stereoscope), 


Binué river (Sokoto), b 261, a 262 
Soudan), b 290, a 291 
Bio es, mediaval (Spain), 


hy, Library of American 
(Sparks), a 918 
Biradiate spicules (Sponges) 
Binds (Siberia) b12 
Spitzbergen), b 424-425 
. (Sweden), b 
a dicular Skeleton, a b 
ab 126 
axial skeleton (Skeleton), a 
b 119, ab 120, b 121, a b 
122, 4128, a 124 
Bird’s nests, edible (Swift), a 799 


Birds, o organs of 
(Smell), a 176 on 
ossification in (Skeleton), b 


117 
rest of (Sleep), b 166 
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battle of, 1777 | Birger, king (Sweden), b 784 


i Brosa, viceroy (Sweden), 
aa 
Birney, James G., abolitionist 
(Slavery), a 909 
Biscay, province, 
(Spain), b B44 
Bischoff’s engine 
gine), a 551 
Biscop, Benedict, bishop (Sun- 
derland), b 691, a 692 
Bishelik mts. (Syr-Daria), a 859 
Bishops, early lay,view of (Soc- 
rates), b 252 
Bishopwearmouth town (Sun- 
derland), b 691 
Bismarck, Karl Otto yon, prince 
(Socialism), @ 227 
Bissel pony truck (Steam-En- 
gine) b 547 
Bissell, Levi, inventor (Steam- 
Engine), b 925 
Bitter Lakes (Suez Canal), b 653 
Bitterne, suburb (Southamp- 
ton), a 297 
Bitzius, Albert, or Jeremias 
Gotthelf, novelist (Switzer- 
land), b 8388 
Biya river (Siberia), b 9 
Biyisk, town (Siberia), b 16 
Bjork6, or Birea, city (Stock- 
holm), b 586 note 
island (Sweden), b 775 
Blaaven mt. (Skye), a 185 
pleck gab making (Sodium), a 


see Vizcaya 


(Steam-En- 


Black Australian Swan, a770 
8 te hills (Somerset), a 
27 

Blackmore, Sir Richard, physi- 
cian (Sydenham), b 844 

Blackwattle bay (Sydney), a 346 

Blair, Hugh, rhetorician (Smith, 
A.), b 180 

Blair, William, historian (Sla- 
very), b 140, b 141 

alee Matiisland (Singapore), 
@ 101 

Blake steam-pump (Steam-En- 

ine), a 541 

Blane, Louis, economist (Social- 
ism), b 217, b219, ab 220, a 
229,8231 , 

Blanchard, Emile, naturalist 
(Siredon), a 104, a 105 

Blanche of Aragon, heiress of 
Navarre by ain), b 339 

Blanche of Bourbon, queen of 
Castile (Spain), b 334-335 

Blanche of Navarre, queen of 
aan 1442 (Spain), b 338, a 


Blanche, August Teodor, dram- 
atist (Sweden), b 796 
Blank verse, English (Surrey), a 


731 

Blasieholmen, district (Stock- 
holm), b 587 

Blastosphere cells (Sponges) 
(Ii1.), b 441, a 442 

Blekinge, Perince (Sweden), a 
778, b 779, b 780, b 784, a b 786, 
a 788 

ae (Sodium), 

an 

Block, Maurice, statistician 

peop b 478, a2b479, a b 
80, a 482, a 484 
Hip core aac inacut (Sur- 
ab 717 


gery) 

Blood fines (Somali), b 269 

Bloodvessels, diseases of (Sur- 
gery), b 718-719 

Blue vitriol (Sulphur), a 671 

Bo Jonsson, jarl (Sweden), b 784 

Boa Snakes (I11.), b 206 

Boades, Bernat, chronicler 
(Spain), a 378 

Boar, wild (Swine) (Ill.), a b 
811, a 812 

Boatswain bird (Skua), a 133, 
n 


ote 
Bober river (Silesia), a 58 
Bochat, Charles Guillaume 
—— historian (Switzerland), 
asi 


Boddaert, Peter, 
(Sun-bittern), b 686 

Bodh, periodeutus cout Lite- 
tature), @ b 87, b 894 

Bodmer, Johann Jakob, critie 

«fody of Liberties” Massach 

“ yo es,”’ Massachu- 
setts (Slavery), b 906 

Boethus, Ancius Manlius Seye- 
rinus, philosopher (Stoics), a 


a wel lakes (Syr-Daria), b 


naturalist 


Bogie or truck, locomotive 
(Steam-Engine), a b 547 
Bognor, town (Sussex), b 761, a 
762 
Bohemia, kingdom (Silesia),b 57 
Bohemian literature (Slavs), a 
160-163 
Bohemians, or Chekhs, 
(Slavs), a 6156, a b 157 
Bohoric, teacher (Slays), b 159 
Boide, family (Snakes) (I1.), a 
204, b 206 
Boiler corrosion, prevention of 
(Staamm-Engine), b 522, a 
546 
efficiency, actual (Steam- 
Engine), b 509 
Boilerfire-box, invented (Steam- 
Engine), a 492 
Boiler fires (SmokeAbatement), 
b 191-192 
Boiler ries (Steam-Engine), b 
& 52 


Boilers (Steam-Engine) (I1.), a 
517-523 


American inventions 
een oe) b 920, b 


race 


_or pans (Soap), a b 214 
Boiling down (Sugar), a 659 
ee i town (Sunnites), a 696, 


a 6 

Bolingbroke, Henry St. John, 
viscount, statesman (Swift), a 
b 802, a 803 

Bollmann’s extraction process 
(Sulphur), a b 668 

Bologna, state (States of the 
Church), b 477, a 478 

Bombyx, moths (Silk) (I11.), b 

Beat a “aig hs La king. Navl 
onaparte, Joseph, king, Naples 
(Spain), a b 858 

Bonaparte,Louis Lucien, prince 
(Speech-Sounds), a 405 

Bonaparte, Charles Lucien, 
naturalist (Societies), a 233 

Bone, diseases of (Surgery), b 
719-720 

Bondar, class (Sweden), 6 782 

Bondi, village (Sydney), a 846 

Bonnet, Charles, naturalist 
(Switzerland), b 837 

Bonnet-Bourdelot, Jacques, mu- 
sical writer (Stradella), b 612 

Bonniyard, Francois de, patriot 
(Switzerland), b 8385 

Bonxie, bird (Skua), a 133 

Book-keeping (Stevinus), a 574 

Book of Sports, James I. (Sun- 
day), b 689-690 

Bookit Barisan. See Bukit Bari- 
san. 

yo effect of tight (Surgery), 
a 

Borax Lake, California (Sul- 
phur), a 668 

Borel, count of Barcelona (Sil- 
vester), b 81 

a meg Scipione, 
(Siena), a 49 

Borgie river (Sutherland), b 764 

Boérjesson, Johan, dramatist 
(Sweden), b 796 

Bornhauser, T., poet (Switzer- 
land), b 838 

Boras, state (Soudan), a b 292- 
298 

Borough, 
sex), b7 : 

Borromeo, Charles, Saint, cardi- 
nal (Switzerland), b 829, a 830 

Bosecan, Juan, poet (Spain), a 
871, b 877 j 

Bossuet, Jacques Benigne, phi- 
losopber (Simon, R.), b 89, a90 

Boston Society of Natural His- 
tory (Societies), a 235 

Bostrém, Kristofer Jakob, phi- 
losopher Sh Sacer pothe 

Botanical and Horticultural So- 
cieties, a b 237 

Botany (Sprengel), b 449 

Botany Bay (Sydney), b 845, 0847 

Botella, Federico de, geologist 
(Spain), b 819 


author 


English, tenure (Sus- 
62 


Bothnia, Gulf_of (Sweden), a 


774, & 775, a 776, & 777 
Botley Hill (Surrey) a 729 
Bittiger, Karl 

(Swede vf b 796 
Bougainville, island (Solomon 

Islands), b 265, note, a b 266, 

note 
Boulenger, G. A., naturalist 

(Sire: on}, ab 104, note, a 105 
Boulton, Matthew, manufactu- 

rer of Birmingham (Steam- 

Engine), a b 494, a 495, a 496 


Vilhelm, poet 


947 


Bourbon, house of (Spain), b 
349, a b 352, a 355, b 860 

Bourdon pressure-gauge(Steam- 
Engine), a 519 

Bourette silk, a 70 

Bourgeoisie, ascendancy of (So- 
cialism), a 220, a 224 

Bourguet, Louis, editor (Swit- 
zerland), a 837 

Bourse, the (Stock Exchange), b 
585-586 

Bowen, Francis, 
(Steuben), b 927 

Bowery, New York street (Stuy- 
vesant), a 932 

Bowls, game (Skittles), b 132 

Bowman's glands (Smell), a 177 

Boyen law (Steam-Engine), b 


theologian 


ict ibaa mammal (Sloth), b 

7 

as endo, river (Sibsdgar), a 
8 


Brain, anatomical protection of 
(Surgery), @ 724 

Brain functional areas of (Sur- 
gery), b 724 

physiology of (Sleep), a 165- 


Bramantino. See SUARDI. 

at tec borough (Sussex), a 

Branca, Giovanni, inyentor 
(Steam-Engine), a 491 

Branchial arches (Skeleton), b 
122,a b 124 

Branding, servile (Stigmatiza- 
tian), b 576-577 

Brandon river (Suffolk), a 654 

Brant, Joseph, warrior (Sulli- . 
van), b 932 

Brasavolus, Flemish physician 
(Sweating Sickness), b 772 

Brasses, bearings (Steam-En- 
gine), a 538 

Braun, Vilhelm hates von, 
humorist (Sweden), b 796 

Brayton gas-engine (Steam-En- 
gine), b 550 

Brazen House of Athene 
(Sparta), a 384 

Brazier, utensil (Stoves), b 607 

Brazil, Empire (Slavery), a b 151 

Breakspeare, Nicholas, cardinal 
(Sweden), b 783 i 

Breast stroke (Swimming), b 


806 
Pipathag (Swimming), b 806- 


Bredow, town (Stettin), b 571 

Breeding coat (Squirrels), a 455 

Breeding habits (Stickleback), 
ab 576 

Breitinger, Johann Jakob, critic 
(Switzerland), a 836 

Bremme’s valye-gear (Steam- 
Engine) (I11.), a 527 

Branden hills (Somerset), a b 

Breslau, town (Silesia), a 59 

Breviarium Alaricanum, code 
(Spain), 6 323 

Brewster, Sir David, physicist 


(Stereoscope), ) 665, a 066 notes, 
567-568 


Brezoyé, Vayrinee Z., historian 
(Slavs), & 161 
Bridges, railway (Stephenson), 
a 565 


(Strength of Materials), b 

iinet Bri gita, Saint (S 
ridget or Briggita, Saint (Swe- 
den), b 791 

Bridgewater, borough (Somer- 
set), b 271, a@ 272 

ee lake (Switzerland), a 


8 
Brightwors, H. W., Engineer 
(Steam-Engine), a 511 note 
Brighton, town (Sussex), b 761, 
a 762, a b 763 
British Association for the Ad- 
vyaneement of Science 
(Societies), @ 283, a 234 
Learned Societies, a b 233- 
234, b 236, a b 237, a 238, ab 
239, b 240 
Museum Gear. b170 
navy, iscomfiture of 
(Stewart), b 928-929 
revenue taxes (Stamps), a b 


465 

Sherbro, colony (Sierra 
Leone), 450 

usurpations (Sokoto), a 262 


Broca, Paul, physician (Sur- 
gery). b 724, a 

ae Engine (Steam-Engine), 
a 


948 

Brock, Samuel, fisherman | 
(Swimming), b 810 

Brokers, stock (Stock Ex- 


change), b 585 
Bromide of Silver, a 79 
Bromidrosis (Skin Diseases), b 
128 
Bronze age (Sword), b 839-840 
Bronze work (Sicyon), b 87 
Brook Farm (Socialism), a 220 
ae apparatus (Sounding), 
294 
Brooks, Preston §., assailant 
(Sumner), a 677, a 934 note 
Brora, loch and town (Suther- 
land), a b 764, a 765 
Brotherhood Engine (Steam- 
Engine) (I11.), a b 540 
Brougham, Henry, lord, chan- 
cellor (Slavery), a b 148, b 
149 
Brown and Almy, manufactur- 
ers (Slater), a 906 
Brown, Andrew, 
(Sydenham), b 844 
Brown, Baker, physician (Sur- 


gery), a b 726 

Brown, John, abolitionist (Sla- 
very), b 150 

Brown (Stuart), a 931 

Brown, John, surgeon of Edin- 
burgh (Syme ), b 849 : 

Brown, Thomas, metaphysician 


physician 


(Smith), a b 181 

Brown's valve-gear (Steam-En- 
gine), a 527 

Brownson, W. H., explorer 


(Surveys), a 939,a 940 
Bruch, Margaret, of Endringen 
(Stigmatization), b 577 
Bricke, optician (Stereoscope), 
a b 566 
Brue river (Somerset), a@ b 271 
Brun, Rudolph, chief (Switzer- 
land), b 822 
Brune, Guillaume Marie-Anne, 
soldier (Switzerland), b 831 
Bruns, orientalist (Syriac Liter- 
ature), b 875, note, a 876. 
Brutus, Decius, consul, 136 B.c, 
(Spain), a 321 
Buam gorge (Syr-Daria), a 858 
Bubo, disease (Surgery), a 721 
Bucer, Martin, reformer (Sleid- 


anus), b 168 

Buchan, Sir Alexander Stewart, 
Wolf of Badenoch, earl of 
(Stuart), a 642 

Buchanan's, James, cabinet 
Stanton), b 919 

Buchanan, J. Y., inventor 


(Sounding), b 294 
Buckett’s ae engine (Steam 
Engine) (I11.), b 550 
Buckeye engine (Steam-En- 
gine), a b 92: 
Buckle, Henry Thomas, histor- 
ian (Smith, A.), @ 181 
Bucolic tard (Sicily), b 26 
Budge, E. A. W., orientalist 
(Syriac Literature), a 900 
Budini, tribes (Slavs), b 154 
peer oe process (Sodium), 
) 


Buffon, George Louis Leclerc, 
naturalist (Sun-bittern), b 686 

Bug river (Siedlce), a 42 

Hee dg river (Syr-Daria), a 858 

Bu a Tinggi, town (Sumatra), 


b 
Bulgarian 1 age (Slavs), a 
oe soe ge ( ) 
literature (Slavs), a 159 
eis 1S race (Slays), a b 153, 
a 5 156, b 157 


Bull, Edward, inventor (Steam- 
Engine), b 494 
a . T., physician (Surgery), 


a 727 
Bull Run, battle of, 1861 (Stuart), 
a 98L 


Bullinger, Heinrich, reformer 
(Socinus), @ 241 

Bulsar, town (Surat) b 701 

Bum, Great, river (Sierra 


Leone), a 51 

Bundesrath, _or Executive 
(Switzerland), a 834 

Bu species (Snakes), b 

Bureus, Johannes, librarian 
(Swed 


Burans, 
beria}, 


en), a b 792 
or snow-storms (Si- 
all : 
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Burgos, province ad arte b 807, | 
a 310, b 312, b 815, b 318 : 

Burgoyne’s surrender (Stark), 
b 920 

undian war (Switzerland), 

825-826 

or people (Siberia), b 13, a 

4 


Bur, 
a 


Burj-i-Alam Khan, town (Sis- 
tain), a 108, a 109 ; 
Burkhardt I., count (Swabia), 


a 767 

Burling, William, abolitionist 
(Slavery), b 908 

Burns, injury from (Surgery), a 
716 

Burrowing Snakes, b 199, b 202, 
b 204 

Burslem, town (Stafford), a 460 

Bursting of cylinders or spheres 
(Strength of Materialel, ab 
639 

Burton-on-Trent, town (Staf- 
ford), b 459, a 460 

Bury St. Edmunds, town (Suf- 
folk), b 655 

Bush colubrides (Snakes), a 203 

Butler, John, British assassin 
(Sullivan), b 932 ; 

Buxton, Thomas Fowell, phil- 
anthropist (Slavery), 0 149, b 
152, b 153 

Buiyid dynasty (Shi'ites), a 698, 
not 


2 
Buzzes, glides to and from 
(Speech-Sounds), b 397 
Byelyi, town (Smolensk), & 193 
Byron, My Recollections of Lord 
(Stowe), b 930 
Byzantine Surgery, b 709 
Caballarias, or Book of Chivalry 
(Spain), a 869 
Caballero, Josef Antonio, mar- 
uis, politician (Spain), a 357 
Cabinet, council (Spain), b 318 
Caceres, province (Spain), b 312, 
ab 315, @ 317 
Cadi, official (Sunnites), b 696, a 
699 
Cadiz, province (Spain), b 309, a 
810, b 812, a 814 
Cadmium aa (Spectros- 
copy), b3 
Cesar, Caius Julius, dictator 
(Sosigenes), b 289 
pump Laws), a678 
Spain), b 321-822 
Cesarean section (Surgery), b 
707, a 727 
Cesar’s Head, mt. (South Caro- 
lina), a 301 as 
—— Lives of the (Suetonius), 


a 
Caine, Hall, critic (Sonnet),a 276 
Caius, John, physician (Sweat- 

ing Sickness), b 772, a 773, @ b 


774 
Calamariide, family (Snakes), 
b 202 


Calearea (Sponges), a 484, a b 
ret b 488-439, b 442, a b ddd, a 


Calearone, kiln (Sulphur), a 668 

Calcium spectrum (Spectros- 
copy), a 390 

Calderon de la Barea, Pedro, 
Don, dramatist (Spain), a 373 

Calderon Serafin Estébanez, au- 
thor (Spain), b 375 

Calerus, Johannes, biographer 
(Spinoza), b 415, b 417, a b 418, 


a4lgo 
Calendar, Julian (Sosigenes), b 
pg (Sosigenes), 


Calhoun, John C., politician 
(Slavery), b 909 : 
California, land title forgeries 
(Stanton), a b 919 
settlement of (Sutter), a 941 
Calina, haze (Spain) b 310 
<alignem, Eastern (Shi'ites), b 


temporal power of (Sun- 
nite), a 696 ¢ 


Callichthys, fish (Siluride), 
ae ), b 75. a 76 
ar, provinee (Sweden, ab 
777, b 780 
town (Sweden), a 776, b 777, 
a 
—. er island (Sunda island), | 


Camarina, town (Syracuse), a 
853, b 854 

9 hee division (Surrey), 

729 

Cambrian formation (Sweden), 
a778 

Camera, charting (Surveying), 
a 753 

Camerino, state (States of the 
Church), b 477 

Cameronand Floyd steam pump 
(Steam-Engine), a 541 

Camillo Renato, mystic (So- 
cinus), & 241 

Campanella cape (Siren), a 105 

Campbell, Henry R., inventor 
(Steam-Engine), a@ 924 

Campo de Montiel (Spain), b 309 

Campomanes, Pedro Rodriguez, 
conde de, statesman (Spain), 
b 355 

Campos, Tierra de (Spain), b 


3 
Canal, Oginski (Slonim), b 170, 
& 171 


Canal (Suez), a@ b 653 
Canal system (Sponges), b 428- 


Antoni, classicist 
(Spain), @ 878 

Canals, irrigation (Sistan), a 109 

Canadian learned Societies, b 
234, a b 237, a 238, a 289, ab 240 

Canary Islands (Spain), a b 312, 
ab 3815, b 318 

Cancer, gastric (Stomach), a b 


Candles (Spermaceti), a 411 

Cane Sugar, b 655, a b 656, a b 
657, & b 658-659, b 661 

Canisp mt. (Sutherland), a 764 

Canities, disorder (Skin Dis- 
eases), b 129 

eo acc (Solomon Islands), 
a@ 266 

Canning, see STRATFORD DE 
REDCLIFFE 

Canning, George, premier (Sla- 
very), b 149 

Cannstatt, town (Stuttgart), a 


64 7 
Canoes,boats (Solomon Islands), 


Canon bone (Skeleton), b 125 
Canon Law (Simony), b 91-92 
(Sunday),ab6s9_ * 

Cantabri, race (Spain), a 322 

Cantabrian mts. sera). b 807, 
a, 308, b 309, a 31 

Canterbury Pilgrims, procession of 
(Stothard), b 607 

Canute, England, king (South- 
ampton), & 

Capellan, Fort van der (Su- 
matra), a b 672 ¥ 

ig" ete (Socialism), 

a 


8 
distribution of (Socialism), 
ab 217, b 221, & 298, a 224, 
a, 225, 8 998,’ b 229-230, Db 


231-! 
ar on (Socialism), b 223- 


Capital punishment, Athens 
(Socrates), b 244 
ae estimate of (Smith), 


Caps, party (Sweden), a b 789 

Caramel (Sugar), @ 657 

Carapace, integumentary (Skel- 
eton), b 116, a 117 

Carbolic acid, antiseptic use of 
(Surgery), a b 713 

Carbon, spectra of (Spectros- 


copy), b 389 
Carbon stars (Sun), b 685 
Carbonates of soda (Sodium), a 
b 258, b 254, a b 255,-a b 256, a 


258 
Carbona rocess (Sodium 
pes ting p ( )s 


Carbonell, Pere ioe ehron- 
icler (Spain), a 37 

Carbonie acid (Sodium), b 257 

eae system (Spain), 


309-31) 
Carbuncle, physiology of (Sur- 
gery), b 71 
Carehemish, ei Bits b 861 
oe bird , 0 106- 
Caries of bone (Surgery), a 720 
Carillo d’Acunha, Don A 


archbishop of Toled 
— Op 0} o (Spain), 


Carlén, Emilie, novelist (Swe- | 
den), b 796 , 
canst wars (Spain), b 859, a b | Ca 


‘onso, 


! 


Carlos Luis Maria Fernando de 
Bourbon, Don, pretender 
(Spain), b 359, b 360 


| Cerlos Maria Isidor de Bourbon, 


Don, pretender (Spain), b 359 

Carlyle, Alexander, author 
(Smith, A.), b 180, b 181 

Carlyle, Thomas, philosopher 
(Sterling), a b 569 

Carneades, philosopher (Stoies), 
b 598, a 599 

ey mammals (Smell), 
al7 

Carnot, Sadi, author (Steam- 
Engine), a 496, b 497 

Carnot’s eyele of operation 
(Steam-Engine), b 499-500, a b 
504, @ b 505 

Caroline Matilda, Denmark, 
be (Struensee), b 640, a 

Carpellini, C. F., librarian 
(Siena), a 49 

Carpenter, William Benjamin, 
physiologist (Stereoseope), 6 
068 

Carpetano - Vetonica, ~ mts. 
(Spain), a 308 

Carpets (Sind), a b 98 

Carpus, bones (Skeleton), b 125 

Carr, Robert, courtier (Somer- 
set), b 273-274 

age sailing (Stevinus), b 
57 


Carron water or river (Stirling), 


a 

Carse soil (Stirling), b 581 

Carteret, Philip, navigator 

cétthege, ef y (oleh 0b 92 b 

arthage, Ci 5 » a 
25 34, abo abse 

(Cyrecne ab 855, a 856 

Carthaginian supremacy 


(Spain), a b 320 

Cartilaginous cranium (Skel- 
eton), b 121-122 

tumor (Surgery), a 723 
ein bie 
Spa Tl), _ 
Cascaroba or cosearoba, bird 

(Swan) b769,a770,note 
Casas, Bartolomé de las, bishop 

a 


(Slavery), a b 14 

(Spain) bo ae =. 
Casati, slaves Des 

Casius Mt. (Syria) b 

Casmene, town (8) 


Cassla, Ritta yon, nun 
tization), b 577. 

Castellholmen, L 
holm), b 587 

Castellon de Ja Pla 


Castile-Leon, kit 
a 352 
Castilian lang 
360, bé 


Catalonia, mark of (Spain), a b 
326, a b 829, a 831 

province (Spain), a b 307, b 

310, b 811, b 312, a 313,a 

314, a 315, a b 316, b 820, db 


336, b 337, a 858, 6 339-340, | 


a b 342, b 343, a b 346, b 347, 
a b 350, b 360, a 361, b 362 
Catania, city (Sicily), b30 
plain of (Sicily), 6 34, a b 35, 
a 36 


Cataract, Cornish, governor 
(Steam-Engine), a b 495, b 528, 
533 
Cataract section, history of (Sur- 
gery), b 707, a 708, a 711 
Catarrh, gastric (Stomach), a b 
603 
Catarrhal affections (Skin Dis- 
eases), b 130-131 
Ceien Racovian (Socinus), b 
3 


Ae 
Cat-fish (Silurids), a 75 
Cathalana, Gramatica y Apologia 
de la Liengua (Spain), b 378 
Catharina of Raeonizio, nun 
(Stigmatization), b 577 
Cathedral (Siena), b 43-44 
Smolensk), b 193 
Soest), a 259 
Spires), a b 419 
Strasburg), b 617 
otre Dame (Soissons), a 260 
Orvieto (Signorelli), b 55-56 
cy nee gat (Stavanger), a 


Santa Maria Assunta (Spo- 
leto), b 427 
Catherine II, czarina (Slavery), 
b 151, a 152 
Catherine D’Albret, queen of 
Navarre (Spain), b 339 
Catherine of Lancaster, queen 
agg (Spain), b 335, a 


Catherine, Mount (Sinai), a 96 
Catherine, St., house of (Siena), 


Catherine of Siena, saint (Stig- 
matization), a 577 
Catherwood, Frederick, travel- 
ler (Stephens), a 564, note 
Cato, Mareus Porcius, Censor 
(Slavery), @ a 


Stoies), b 600-601 
Sumptuary are a 678 


i az 
kolaus, dramatist 


gist (Societies), a 233. : 
Caurale, bird (Sun-bittern), b 


Caus, Solomon de, inventor 
(Steam-Engine), a b 491 
Causidse, family (Snakes), 


204, a 208 ; 
Caustic or hydrate Sodium, b 
a 254, b 256 
Cautionary signals (Signal Ser- 
vice), b ; 
Crucifixion 


bar ne, or 

Tr), a 427 

Pa ay a ed (Somerset), b 271 

Cay ‘ood (Sturgeon), a 644 

Cavil, F., swimmer (Swim- 
ming), & 8] 

Cayeux district (Somme), b 274 

Cayley’s gas-engine (Steam-En- 


ne), b 550 
Ceawlin, Saxon king (Somer- 
set), b 272 
Cecilia ge nun (Stigmati- 


zation), b § 
cS Beatoprak, poet (Slavs), a 


a 


Celsus, Aulus Cornelius, physi- 
cian Gargery) a 709 

eeenies esis Y 2, « 

Cements (Sulphur), a 

Cench us (Snakes), b 210 

Census Coal erry asl7 


Central America (Societies 
236, b 238, b 240 
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Centre of stress (Strength of Ma- | Charles XIII., king (Sweden), b 


| terials), b 634 
Centrifugal governors (Steam- 
| Engine), a 529-5380 
Cenwealh of Wessex, king (Som- 
erset), b 272 
Cephalopoda (Skeleton), a 114 
| Ceratosa (Sponges), b 434, b 436, 
& 437, a b 488, b 439-440, b 442, 
| ab444 
Cerda, Dominie de, justiciar 
(Spain), a 838 
— de, justiciar (Spain), b 
38 


Cerdagne, province (Spain), b 
340, @ 841, a b 347, b 360 
Cereals, grein (Sicily), b 35 
(Spain), b 818-314 
(Starch), b 473 
gio mountain (Spain), a 
08 


Ceriani, A. M., Orientalist (Sy- 
riac Literature), a 864 notes, 
a b 865, notes, b 866 

Cerium spectrum 

scopy), b 390 
metals, spectra of (Spectro- 
scopy), b 890-391 
Cres genus (Sugar-bird), a 
4 

Cervantes Saavedra, Miguel de, 
guilior (Spain), 6 870, b 371, a 
72 


(Spectro- 


Cervical vertebrae (Skeleton), a 
big 


Cetaceans (Smell), b 176 
Ceulen, Ludolph van, mathe- 
matician (Squaring the Cir- 


cle), b 451 
es hme animal (Swine), a 


Chad lake, see Tchad. 
Betis, town (Singbhtim), b 
1 


Chaide, Malon_ de, 

Spe b 878-874 

Ser hee a? mt. (Singbhtim), b 

ber > tire ons district (Sistaén), b 
1 

oak formation (Syr-Daria), b 


iy ea’ process (Sulphur), a 
( 


mystic 


Chambersburg, capture of, 1862 
(Stuart), a 981 

Chancellorsyille, battle of, 1863 
(Stuart), b 931 

Chancery court (Summons), b 


6 
Chancroid, disease (Surgery), a 
b 721 


Chanctonbury Hill (Sussex), a 
761, a 763 

Chapel of Wykeham (Spalding), 
& 381 


Chapman, Fredrik Henrik af, 
admiral (Sweden), b 794 

Charaka-Samhita (Surgery), a 707 

Charlemagne, emperor (Spain), 


a 826 
ser IV., emp. (Siena), b 45, 
a4 


Charles V., emp. (Siena), a 48 
Slavery), a b 146 
Sicily), b 83 
Spain), b 342-343, b 360 
Charles VI., emp., III. king 
(Spain), ab 350, 6 $51, ab 352, a 


Charles I., England (Stafford), b 
613, a b 614, 4615 

Charles II., England (Slavery), 
b 906 


Charles V., France (Spain), a@ 335 
(Sumptuary Laws), 678 
Charles II., Navarre, The Bad, 

king (Spain), a 838 


Charles III., Navarre, king 
(Spain), a 339 
Charles I., pig ead Count of An- 
ou (Sicily), b 32-33 
arles II., king (Sicily), a b 33 
(Spain), a b 347-349 


Charles or Carlos IIL, king 
Spain), a b 352, a b 358, a 854- 


bey IV., king (Spain), a 356- 


Charles VIII., Knutsson (Swe-. 


den), a b 785 

Charles IX., king (Sweden), b 
786-787, a b 792 

erie _. Gustavus (Sweden), 


a 788 
aa XI., king (Sweden), a b 
Charles XII., king (Sweden), b 
788-789, D738 , , 


790 

| Charles XIV., John Bernadotte 
(Sweden), b 790-791 

Charles XV., king (Sweden), a b 
791, b 796 

Charles the Bold, Burgundy, 
duke (Switzerland), b 825, a 
6 826 

Charles Edward, Young Pre- 
tenaer (Stafford), a 460 

Charles of Viana, heir of Na- 
varre (Spain), a b 839 

Charles's law (Steam-Engine), b 
497-498 

Charleston, city (South Caro- 
lina), a b 301, a b 302 

Charleton or Charlton, Walter, 
Rbrsicias (Stilt), a 580 

“Charlotte Dundas,” —_ boat 
(Steam-Engine), b 496 

Charmers, cobra (Snakes), a 6 


2 

Charriére, Madame Saint-Hya- 
cinthe de, novelist (Switzer- 
land), b 837 

je he (Stephen, Eng.), b 560- 


Cee aneient (Swansea), b 
77 


Charters, Tithe, Ethelwulf’s 
(Swithun), b 814 
Charting (Surveying), b 750-754 
details for (Surveying), a 
745-748 
Chartism, reform moyement 
(Socialism), b 221 
Charts, navigation (Surveys), b 
939-940 


weather (Signal Service), a 
b 904 


Chauliaec, Guy de, physician 
(Surgery), a 710 

Chauvin, Marie von, naturalist 
(Siredon), a 104, a 105 

Chaux de Fonds, town (Switzer- 
oat b 817, a 818 

Checking and Examination 
(Surveying), a 746 

Cheddar cliffs (Somerset), a b 
271, a 272 

ese ue Peter, author (Slavs), 


a 
Chelonia, olfactory organs of 
(Smell), a 176 ae 
Chemical constitution of atmos- 
phere (Sun), b 679-680 
Chemical Societies, b 236 


Chemistry of chromosphere 
(Sun), b 680-681, a b 682, b 

683, a 685 . 
of corona (Sun), b 681, a b 


682, a 683, 
of solar spots (Sun), a b 680 
Cherbuliez, Victor, novelist 
(Switzerland), a 838 


Chertsey, suburb (Surrey), a b |’ 


729, a 730 

Cheselden, William, anatomist 
(Surgery), b 711 

Chestercounty and town (South 
Carolina), 6 301, b 302 

Chesterfiela county (South Car- 
olina), b 801 

Chestnut of South Carolina, 
Senator (Sumner), b 934 

Ch ve race (Syria), a 860 note, b 
8 


Chevreul, Michel 
chemist (Soap), b 213 

Cheyne, Watson, physician 
(Surgery), a 718 

Chichester, town (Sussex), a 761, 
a 762, a 763 

Chickamauga, battle of, 1863 
(Steedmans), & 926 

Child Suicide, b 664 

Children, English brutality to- 
wards (Summary Jurisdic- 
tion), b 675 

Chimneys, furnace (Steam En- 
gine), b 517-518 

China, empire (Silk), a 62, ab 71 

Chinese Surgery, a 708 

bo aa animal (Squirrel), b 


4 
Chloasma, disorder (Skin dis- 


eases), & 130 
Chlorate of Soda (Sodium), a 


254 
Chloride of zine lotion (Sur- 


ery), b 
Chlorides (Silver), b 77, a 79 
Sodium), a 254 
Balpbus, a b 669 
pe Pedicle arhintga he 98 : 
oanocytes, ce onges 
(il.), ab 435, b 436, b 437, a b 


Eugéne, 


949 


| Choanosome, tissue (Sponges) 
(IIL), @ 431 

Chobham Ridges (Surrey), b 728 

| Choiseul, Etienne Frangois, due 

de, statesman (Spain), b 


island (Solomon Islands), b 
265 note, b 266 

Cholera sudoral (Sweating Sick- 
ness), b 773 

Choleepus, mammal (Sloth) 
(Til.), b 171-172 

Chondrenchyime, tissue (Spon- 
ges), a 436 

Chondrilla (Sponges), a 434, b 
437, b 489 

Chondrosia (Sponges), a b 420, b 
457, a 439 

Chondrosiidss (Sponges), a 439, 


ts) 


Chondrosina (Sponges), a b 437, 
& 439 
re structure (Sponges), b 


Noe at (Sponges), a 
) 


Christian I., Denmark and Nor- 
way (Sweden), b 785 
Christian I1., Denmark and Nor- 
way (Sweden), b 785 
Christian VII., Denmark (Stru- 
ensee), b 640-641 
Christian church, early (Ste- 
phen), a 560 
economists (Socialism), b 
219, b 227, a b 229, a 231 
a Hero, The (Steele), a 


institution of Lord's day 
(Sunday), a 688-689 

unity (Stanley), b 470, a 471, 
a@ 472 


Christians, Saracenie persecu- 
tion of (Spain), b 324, a 327 
Christianity (Stanley), a b 470- 
472 


Byzantine (Socrates), a b 252 
conversion to (Spain), a b 


323, b 825-326 

ethics of (Socialism), b 217, 
b 221, a 231 

Roman (Slavery), b 142-143, 
b 144 


Christina, queen (Sweden), b 
787-788 

Christina of Austria, queen 
(Spain), b 360 

Christina Mirabilis, nun (Stig- 
matization), b 577 

Christianstad liin (Sweden), a 
775, b 777, @ 778, b 780 

nn iche Glaubenslehre(Strauss), 


Christliches Burgrecht, league 
(Switzerland), a 829 

Christopher _III., 
(Sweden), b 785 

sgh books of (Spain), a 


Chor, mt. (Sitala), a 85 
(Sirmuir), b 105 
Chorda dorsalis, see Noto chord 
(Skeleton), a b 117-118 
Choristida (Sponges), a 487, ab 
438, a 440, b 442, a b 444 
Chromium metals spectra (Spec- 
ghee b 391 
Chromosphere (Sun), @ b 679 
ehemistry of (Sun), b 680- 
681, a b 682, b 683, a 685 
MEd of Dalimel (Slavs), b 


1 * 

Chronicle of Jacob of Edessa 
(Syriac Literature), a 882 

Chronicles, Bohemian (Slavs), b 
160, @ 161 

oat Catalan (Spain), b 


a 
rhyming (Sweden), a 792 
Chronicles (Siena), a 49 
Chronicles Cpa. ab 368, 2373 
Chronicon Edessenum (Syriac 
Literature), a b 876 
seems de Michel le Grand (Sy- 
riac Literature), a 896 
Chuquisaca, city, see SUCRE 
eo ‘a (Switzerland), b 815, 
81 


Denmark 


Chureb i ga aia (Somerset), 


a 
attendance (Sunday), b 689 
Church of England(Sponsors), b 
446 (Stanley), b 468, 470-471 
a, Greyfriers (Sterling), b 


Chureh ch dew (Socrates), b 


1, @ 252— 
Church Holy Trinity (Strat- 
ford), a 619 


950 


Gareh of Rome (Silvester), b | Clerk, Dugald, engineer (Steam- | Collencytes, 


euch St. Chad (Stafford), b 460 
San Domenico (Siena), b 44 
San Francesco (Siena), a 44 
San Giovanni (Siena), a 44 
Church and State (Stanley), b 
470-471 

CHURCH, STATES OF THE, or 
Papal States, b 477-478 

Church, Visigothic (Spain), b 
323-324 

Churches, attitude of Christian 
(Slavery), a b 908, b 909 

Chrysippus, philosopher (Sto- 
ics), a b 590, a 591, a b 592,ab 
594, b oe b 596, b 598, b 599, a 
600, a 601 

Chrysomitris, bird (Siskin), b 
106, al 

ciurgsopetea, species (Snake), b 


irate St. John, patriarch 
(Sunday), b 688 

Cialina, Catharine, nun (Stig- 
matization), b 577 

Cicero, Marcus Tullius, orator 

(Stoies), a b 600, note 
(Syracuse), b 856 
Ciconia, bird (Stork), 6 605, a b 


606 \ 
Cid, the, Rodrigo Diaz de Bivar, 


hero (Spain), a 867 
Cienfuegos, Nicasio Alvarez de, 
‘poet (Spain), b 374 
Cimbri, invasion by the (Spain), 


b 321 

Cinnyris, genus (Sun-bird), b 686 

Cirele-readers (Surveying), b 754 
b 450- 


CIRCLE, SQUARING OF THE, 


Circles, og rc (Sur- 
eying), b 

ee ot ‘plod (Sleep), a 

+ 165-166 

Cistinee, b pees Ae ain), & 311 

ber rae defined Summons), b 


a 6 

Citizens, Tinanes of Attic (Solon), 
b 267-268 : 

abe eae ancient (Syria), a 


arenes th Se a b 328 

Civil Laws of the ai id (Syriac 
Literature), b 875-8 

Civil service, rane (Souves- 
tre), a 305 

Civil won: Bone Cia. 


(Sulla), a b 66 
Civita Vecchia, state * states of 
the Church), b 477, a 478 
cite a Le philosopher (Swe- 
en), & 
bre ouush, 
ce ota), a 26! 
ise of Miakiciawa: nun (Stig- 
Pen b 577 
Clarias, fish (Siluride), b 74 
Clark, D. K., engineer (Steam- 
Engine), 8507 s 
R., engineer (Survey- 
787, 2 759 
F. Le chemist (Sur- | Co 
ve 


, 

Clarkson, Thomas, Pea hielo 
ist (Slavery), b 147, b 152, b 153 
rote, serfs Slavery), b 139 

Class of the congzaenns (Sur- 
bce A aur 
of the [eli a 7038 
Classies, editions of (Stephens), 
a b 562, a 563 
classitication (Snakes), b 202- 


ean , & 229 


traveller 


Species), b 885-386 

_ (Sponges), a 437-440 

Claudet, extraction process 
(Silver), b 77 

ae Rudolph J, E., phy- 
re a cist (Sten ee gine), a 496, 
a 


Clavicie, rots a ab 


clay, ee 


See ore 761 
AY Soathy b778 
Carolina) 


res, weapon (Sword), 0 


Cleanthes, philosopher y 


a pe — Pao tissue (Sponges) ; 


callége zu St. Come biprvei ie 


INDEX TO VOLUME XXII. 


mae b 551, a b 552, note, a 
Oo 
Climate ie pei g b 10-11 
Sicily), a 35 
Soudan), a 291 
South Australia), b 297 
Spain), b 310-311 


Spitzbergen), b 423 
Sweden), a 776-777 
Switzerland), b 815-816 
Syria), a 861 
Clinical teaching (Syme), b 849 
Clinometer, instrument (Sur- 
veying), b 755 
Clinton, Sir Henry, 
(Sumter), a 935 
hr aia ieee (Sieyon), b 37- 


Clot, Bernat des, 
(Spain), b 377 
Clowes, John, theologian (Swe- 

denborg), a 798 
Club-foot Suge ry), b 711, a 712 
er Engilis (Skating), ab 


clei: fish (Sprat), a 449 
Cnienode and enictrope, de- 
fined (Surface), b 708, a b 704 

Coal (Stafford), b 459 
(Sw itzerland), b 816 
combustion (Smoke Abate- 
ment), a b 190 
consumption marine boilers 
(Steam Engine), a 523 
Coal-crab locomotive (Steam- 
Engine), a 923 
Coal-dust furnace (Steam-En- 
gine), a 523 
Coal, heat energy of (Steam-En- 
gine), @ 509 
gas, horse-pow 7 = (Steam- 
Engine), a b 5 
measures ts Ooereet ab 271 
(Sumatra), a@ b 672 
(Sydney), b 847 
Coal,relation to ower in marine 
engines (Steam-Engine), 
ab 546 
trade (Sunderlank), a 692 
Coast AND GEODETIC U. 8. SuR- 
VEY, b 938-940 
Coast Pilot (Surveys), b 939 
Cobra (Snake) (Il. ds S 201 note, 
b 205, b 206--207, a 21 
Cocoanut oil (foap), a 4 215 
Coccyx, bone (Skeleton), a b 120 
Code of Alfonso X. Myra 0333 
Code Noir (Slavery), b 148 
Codes, ancient law (Sweden), b 


79 
Codex Sup rasliensis (Slavs), b158 
Godman John, philanthropist 
(Stuart), a 932 
Codolada, versification (Spain), 


a 377 
Coilenters (Skeleton uN a 114 
gina or ants trontium), 


general 


chronicler 


539, 
canlesyi, ig ee (Syria), a 


callo, D. Fr. geographer 


cee i. b319 
umatra), b 673, b 674 
are Viana ferried 
eid Service), a 
ber Celtic chief (Sus- 
"aE. a7 
Coin, Phe value of (Silver), 


a b 80 
Coles Celtic Cee a 763 
fineness of (Silver), a b 78 
Coke, combustion (Smoke 
Abatement), a 192 
ea apparatus, (Surveying), a 
» eae abolitionist 


908 
Coleridge, canal ol Taylor, critic 


admiral 
ina), b 
satire ‘Ghelton), a 
Colin Clouts Come 


Home 
collapse ot b 409, b 410 
pse or shock (Surgery), a 


(IIL), a b 435 
ae re 


| Colonial law, British (Statute), 


fome Again 


corpuscles } 
(Sponges) (ml. ), a b 435, b 436 
Collimator ofspectroseope. b 387 

Collocalia, bird (Swift), a 799 

Collo-chromate charting (Sur- | 
veying), a 753 

Colo y pe, charting (Surveying), 
D 753-76 

Colomb, Philip, inventor (Sig- | 
nals), a b 55 

Coloni, Roman (Slavery), a b 
144-145 


a 458 
sentiment,American (Slave- 
ry), a 908 
Colonies (Spain), a 313,a 318,b 341 
Roman military (Sulla), b 
666 
Colonization (Siberia), b 15 
methods of (South Austra- 
lia), a b 300 
Colophon, city (Smyrna), b 195 
Colorado river, Powell’s survey 
of (Surveys), b 937 
Colored stars (Sun), b 684-685 
Colot, i it's ae »physician (Sur- 
gery), b 
Colabride, fully (Snakes), a b 
201, a 208, b 204, b 206-209 
Colubriformes, order (Snakes), 
b 202-204 
Columbia, city (South Carolina), 
b 301, b 302 
Columbus, Christopher, discov- 
erer (Slavery), @ 146 
- (Spain), b 341 
Giietees. Johan, poet (Swe- 
den), a 793 
Columbus, Samuel, poet (Swe- 
den), a 793 
Columella, Junius Moderatus, 
author (Slavery), a@ 141 
Columns or struts (Strength of 
Materials), a 638-639 
Coma, state (Sleep), a 165 
Combustion (Smoke Abate- 
ment), a b 190 
of gases, Clerk’s ey 
oe (Steam-Engine), b 
Comedones (Skin Diseases),a = 
eerie Sicilian (Sophron), b 


Comenius, Jan Amos, . poet 
« Slave), b 161 
met,” Bell's steamboat 


(Steam-Engine), a 496, a 543 
Comets, spectrum of (Sun), b 685 
Commagene, kingdom (Syria), 


a, 862 
Commander Islands (Siberia), 


10 

Meena ar pee Fourth (Sun- 
day), b 688 

Commelinus, Hieronymous, 
pee (sylburg »b 848. 

ventaries of Jionysius of 

‘Asai (Syriac Literature),b = 

aca et ae a 


& rd MI b 818 
ecline of age b b 316° 
Commerstas w (Sunday), a 


690-691 
Cuemine Celtic chief (Sussex), 
a 


ism), b 218. 
Communist 
@ 222 


a 700 n ote 
Comoro ; ialands (Slavery), b 152 
ny ee of Stanz (Switzerland), 


Compasses, Oe pia | ’ (Survey- 


phe eying), 


levers Ste (Stet Engine), 024, 


| Compound horizontal 


: es ie | 


Com aplew. of lines (Surface), b 702 
a 705 
Compound engine, Horn blow- 
ers (Steam-Engine), a 
495-496 
hunting in (Steam-En- 
gine), b 
Compound expansion (Steam- 
Engine) (Ill.),a514-517 
actual result (Steam-En- 
gine), a 509 
Compound freee (Surgery), 
ab 716 
engines 
: (Steam-Engine), » setae 
ocomotive (Steam-Engine 
(U1.) a 348-549 } 
marine engines (Steam En- 
gine) (Ill.), b 543-546 
vertical engines (Steam-En- 
gine), a 540 
Compressed-air engines (Steam- 
Engine), a 549, a 550 
Compressibility, cubic, modulus 
of (Strength of Materials), b 
624-625 
Com preaios of brain (Surgery), 
724 


a cylinder (Steam-Engine), 
b 506-507 
fracture by A? “ase of Ma- 
terials), a 
Compton Church (Su rey), a 730 
ner lenses (Spectacles), a b 
38 


Conceptism, style (Spain), a 374 


Condensation, initial eylinder 
Worse -Engine), a b 507, a 509, 
ao 
Condenser, efficiency of (Steam- 
En ngine), a 921 ‘a 
Watt bianSg nein (ql. ds 
Condon 


(St pre poly ts 
ae P| 
Engine) a 539, 


Condensing carers ecylinder 
diag ram (3 


4 4 
conditioning 
Cone, ceacae 
ore of i ae 


Cone ort - Gone 
mal (Skunk) dat 


Confluent sma 
Ce malipox 


Co: 


366 : 
i (sr pil 


Conson: 


Constantine I., Great, emperor 
(Slavery), @ 148, a 144 
(Sofia), b 259 
(Sylvester I.), a 81 
Constantine, Constitution of (Sun- 
day), a 689 
Constantine of Harrin, bishop 
(Syriae Literature), a 884 
ae II., emperor (Sicily), b 
Constitution (Sweden), b 781- 
782 
Aragonese medieval 
(Spain), b 336-337 
Castile medizval (Spain), b 
332-333, 
Constitution, Commentaries on the 
(Story), a 607, a b 929 
French (Sieyes), b 51-52 
revision of (Switzerland), b 
834-835 
“Constitution,” ship (Stewart), 
b 928 
Constitution of the United States 
(Slayery), b 908 
Constitutional Acts, British 
(Statute), b 487 
Convention,U.S., 1787 (Slay - 
ery), b 150 
Constitutionalism (Soleure), a 


264 
Construction, Greek dramatic 
(Sophocles), a b 286 
legal (Statute), b 486-487 
Contagion (Smallpox), b 172 
Contempt of court (Summary 
Jurisdiction), a b 675 
Contouring, instrumental (Sur- 
veying), a@ b 748 
prc rmge Opie taae d (Slavery), b 


(Sunday), a 690, a 691 
Contrecoup, law of (Surgery), a 


724 

Contubernium, marriage (Slavy- 
ery), b 140, a 141 

Contusion, bruise (Surgery), b 


715 
oint (Surgery), b 716-717, b 
j ae i : 


Convention, Parliament, British 
(Somers), a 270 

Convent, Sts. Felix and Regula 
(Switzerland), a b 820 

> - agar (Spectacles), a b 


Conveyance, real estate (Surren- 
der), a 728 — 

Convolutions, relations to cra- 
nium of cerebric (Surgery), b 

= illage (Sydney), a $46 

te v ydney), & 

Cook, “deine. navigator (Syd- 
ney), a b 849 

Cooking stoves, a 608 

Cooper, Peter, merchant (Steam- 
Engine), b 922-923 b 

= river (South Carolina), @ 


30. 
Co-operative associations (So- 
cialism), b 220, 6 221, a 227,a 


b 229 
bey he ereek(South Australia), 
Co-ordinates, curvilinear (Sur- 
face), a 706 
transformation of (Survey- 


ing a 743 
Cope, Edward Drinker, natural- 
ist (Siredon), a b 104, a 105 


(Surv b 936, @ 937, a 938 
Copper, ea (Silver), b 77,a b 
(South Australia), b 298 
Copper group mi (Spectro- 

seopy}, b 
— lustry (Spain), b 315, a 
ead snake, b 210 i 
ca terentphats (Sulphur, a67L 
Copper smelting (Swansea),a 771 
oy “ae tenures (Surrender), 
a 


Coracoid region (Skeleton), a b 


Corax ofSicily orator (Sophists), 


“@rivicho pain), 9 870 
Cae nas 


(Smithso- 


caret lands (Solomon Islands), | 
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Corinne (Stael), a 458, a 459 

Corinth, city (Slavery), b 138 

Cork oaks, trees (Spain), b 311 

Corn or maize (Starch), b 473 

Corn hypertrophy (Skin Dis- 
eases), & 129 

Cornalia, corpuscles of (Silk), b 


60 
Cornelian Law (Slavery), b 140 
Corliss engine (Steam-Engine) 
(I1L.), b 506, b 508, b 528, b 
531, a b 532, a 539, a b 921, 
a 922 
indicator diagram (Steam- 
Engine), b 511-512 
Corona (Sun), @ 0 679, a b 682, a 
683, b 654 
chemistry of (Sun), b 681, a 
b 682, a 683, b 654 
constellation (Sun), b 685- 


686 
Coronations, British (State Offi- 
cers), a b 476, a 477 
Coronella, species (Snake), b 
204, b 205 
Cornish boiler (Steam-Engine) 
(I11.), b 494, b 495, a 518 
engine (Steam-Engine),b 528 
pumping-engine _(Steam- 
Engine), a b 495, b 528 
Cornu, chemist (Spectroscopy), 
b 389, a 891, a 894 
COEIBy Processes (Skeleton), b 


Corporations, tendency of (So- 
cialism), a 232 
Corpulence, cause of (Sleep), a 


166 
cores Christi, festival (Spain), 
a 37 
Corrosion, prevention of boiler 
(Steam-Engine), b 522, a 546 
Corruption, Mohammedan, po- 
litical (Sunnites), b 696, b 697, 
b699 
Cortes, legislature (Spain), b 318 
Aragonese (Spain), b 336-337 
Castilian (Spain), b 332-333, 
6 


4, & 
ew tissue (Sponges) (Ill.), a 
orien disease (Surgery), b724, 


ais 

Corticide (Sponges), a 436, a 440 

Corticium (Sponges) (I11.), b 430, 
a 434, a 435, a 440, 

Cornisk loch (Skye), a 135 

Corundum, American (Smith, 
J.L.), & 912 

see port (Spain), a 307, b 

Corufia, province (Spain), b 312, 
b 814, b 316, a 317 ) 

Cosmas of Panir, an (Syriac 
Literature), b 870 

yore St., hysician (Surgery), 
a 

Cosmogony (Stoies), b 592 

Cosmopolitanism (Stoies), b 597- 


698 
Costume (Siberia), b 10-11 
(Solomon Islands), b 266 
regulation of (Sumptuary 
ws), & b 678 
Cossacks, people (Siberia), a 14, 


,ab 16,ab17 
Coton Field, park (Stafford), b 


460 
Cotton industry (South Caro- 
lina), b 301, @ 302 
manufacture awe a 316 
(Switzerland), a 818 
American (Slater), a b 


906 
Cotteril, physicist (Steam-En- 
gine), a 504 note, a 514, note 
a of Segusio, chief (Susa), 
a7 
Couey, <a eae VL., de, sol- 
dier (Switzerland), b 823 
Couch, Darius +» general 
(Sumner), a 935 
Coues, Elliott, naturalist (Swal- 
low), @ 768 note 
ulanges, Fustel de, historian 


(Slavery), b 153 
Conall - Burgos, 1077 (Spain), 


Laodicea, 363 (Sunday), b 
om New York 
Basle, 991 (Sil- 


, & b 82, b 83 
-' Council of State (Sweden), a 782 


wea of Tours, 1163 (Surgery), 
a 71 

Councils, church, authority of 

(Silvester), b 82 
state (Spain), a 341 
Count Fathom, novel (Smollett), 
ab194 
Coup de soleil (Sunstroke), b 


700-701 
Courten, William, 
(Sloane), b 170 
Courtenay, Baudouin de, phi- 
lologist (Slavs), b 159, a 160 
Court, English High (Sum- 
mons), b 676 
Court poetry (Spain), b 369 
ant wie, Greek (Slavery), 6 
Countess of Pembroke’s Arcadia 
(Sidney), a 41 
Courts, tribunals (Spain), a 319 
Athenian (Solon), @ 268 
English (Star Chamber), b 
473-474 
Courts of Justice, 
(Street), b 623 
Courts, law (Sweden), b 782 
prize (Stowell), b 609 
Courtship of Miles Standish, a 919 
Cowane’s Tospital (Stirling), a 
A8e 


collector 


London 


Cowper's jacketed reservoir 
(Steam-Engine), b 495 

Crampton's furnace (Steam-En- 
gine), a 523 

Crandall, Prudence,. teacher 

fe No eepe b a s ) 
ranial operations (Surgery), a 
b 723-72) a 

Craniella (Sponges) (Tl1.), a 435 

Cranium, bones (Skeleton), b 
121-124 

Crank and connecting rod, in- 
ares of (Steam-Engine), b 

px 

Crank-pin path, diagrams of 
(Steam-Engine), a 524-525 

Crank-shaft, work on the (Steam- 
Engine), @ 534-536 

Crates of Mallus, grammarian 
(Stoies), a 600 

Creditor and debtor (Statute 
Merchant), b 488 

Crefeld, city (Silk), a 72 

Crelle's Journal (Steiner), a 559 

Crepitus defined (Surgery), a 716 

Cretaceous formation (Sweden), 


a 778 
Creutz, Gustaf Filip, poet (Swe- 
den), a 794 
Criminal law (Summons), & 677 
Crises, causes of commercial 
(Socialism), a 224, b 231 
Crispin, and Crispinian, Sts. 
(Soisson), a 261 
Cristina, island (Spain), a 315 
Criticism, Biblical (Simon), a 
89, a 90 
Crocodile, axial skeleton of 
(Skeleton), b 118, a b 119, 
@ 120, a b 121, a 124 
web-footed (Soudan), b 291 
Crocodilia, olfactory organs of 
(Smell), a 176 
Croesus of Lydia, king (Solon), 


b 268 
Crofters, ear of (Skye), a 


(Sutherland), b 764 
Cromwell, Oliver, rotector 
(Spenser), a 409 
be alowerrge 771 
Crénica rimada Cid (Spain), 


a 867 
Crookes, William, en rhe 
(Spectroscopy), b 890, @ 891 
Crosby’s indicator (Steam-En- 
gine) (T11.), b 510, a 511 note 
Crosshead, piston-rod (Steam- 
Engine), a b 538, b 541 
Cross, restoration of true (Syriac 
Literature), @ 885, note 
Crotalide, family (Snakes), ab 
201, note, a 204, b 21 
Crotona. city Sybaris), b 842 
Crotoy, town (Somme), b 274 
Crousaz, Jean Pierre de, author 
(Switzerland), @ 837 
Crowborough Beacon (Sussex), 
ab 761 


Crowfoot, orientalist (Syriac 
Literature), b 864, note 
Charles IL, coin 
(Simon, T.), b 90 
Crown, asti 
macy of the (Stanley), b 470- 


471 
Groygon, district (Surrey), b 729, 
a 


951 


Crucyftazion, the (Spohr), a 427 

Crunode defined (Surface), a 703 

Crusenstolp, Magnus Jakob, 
polemic Uineden), a 796 

Crustacea, animals (Smell), b 
175 


io 

Cruz, Juan dela, mystic (Spain) 
b 873, a 87 

Cruz,Ramon de la, poet (Spain), 
a 375 

Cryolite, mineral (Sodium), b 
258, a, 258 

Crystallization (Sugar), b 660 

Cuba, island (Slavery), a 151 

Cubic Surface, b 704 

Cuckmere river (Sussex), @ 761 

Cuenca, province (Spain), b 312, 
4813, b 814, a 815 

Cueva, Beltran de la, duke of 
Albuquerque (Spain), b 386 

Gnese uan de la, poet (Spain), b 


é 

Cugnot, Nicholas Joseph, inyen- 
tor (Steam-Engine), b 494 

Cuidad Real, province (Spain), 
a 312, a 313, 6815, a 317 

Cuillins hills (Skye), a 135 

Cupellation (Silver), a b 77, b 79 

Curb, hopper (Soap), b 214 

Curd Soap, a b 214, a 215 

Cureton, William, orientalist 
(Syriac Literature), b 868 note, 
b 872 note, b 874, b 876 notes 

Curetonian Gospels (Syriac Liter- 
ature); a 864 

Curia Regis, court (Star Cham- 
ber), b 473 

Curlew Mountains (Sligo), a 169 

Currents, solar atmospheric 
(Sun), @ 684 

Curvature of the Earth, towers 
te, overcome (Surveying), a 


‘ 

Curve, order of the plane (Sur- 
face), b 702, a 703 

Curve radii, locomotive adap- 
ee to (Steam-Engine), ab 


Curve, singularities of plane 
(Surface), b 7038, note 
Curves of curyature (Surface), 
b 705, a 706 
Cures, medical, see Therapeu- 
tics 
Curvilinear Co-ordinates (Sur- 
face), a 706 
Cushioning in cylinder (Steam- 
ngine), b 506-507 
high-speed single  en- 
gines (Steam-Engine), 


a 540 
Cut and thrust (Sword), a 840 
Cut-off, compound horizontal 
Sg inen (Steam-Engine), b 


53! 
defined (Steam-Engine), b 
505, b 506, a 513 
expansion (Steam-Engine), 
b 527, a 528, b 531, a 582 
low-pressure compound eyl- 
inder Geant Enea e) 
(111), a b 515 
positive motion (Steam En- 
Lead @ 922 
variable automatic (Steam- 
Engine), a b 921 J 
variations, influence of 
(Steam-Engine), a b 508 
Cuts, repair of { urgery), a 717 
Cuttiefis , cranium of (Skele- 


ton), b 121 
Gavel, bird (Skimmer), a 


eg ds charting (Survey- 

ing), a 753 5 

Cybele, goddess (Smyrna), a 197 

yen (ste : Engine), a b 504, 
eam-Engine), a 

e505 g y ’ 


substance(Steam 
e), b 497, 
500, a b 504, a b 505 
(Steam-En- 
Db 500-50: 
8 b 704 


ofwork 
En: 


gine 1 

Cyclide defined (Surface), 

Cyclostomata, skull of (Skele- 
ton), ab 122 

DEER (Snail), b 197, a 


Cydonium (S$ 2430, 
Ae aah i ak 


Cygnet, bird (Swan), b 768, note, 
a b 769, note : 

Coes bird (Swan), a b 769- 

Cygnus, constellation (Sun), b 


Cylinder re) theories of 
(Steam-Engine), b 496 : 


steam operations 


952 


Cylinder, horizontal (Steam-En- 
gine), a 538, a 539 

Cylinder and piston, invention 
of (Steam-Engine), b 491-492, 
b 193-494 

Cylinder, steam behavior in 
ane (IL), a 506- 
o 


Cylinder walls, influence of 
(Steam-Engine), a 6507-508, a 
509, b 513-514 

Cylinders, bursting of (Strength 

of Materials), a b 639 
position of locomotive 
(Steam-Engine) (Ill.), a b 
547-548, b 924 
Worthington Compensating 
ca pete gr ogy b 541 

Cylindrical lenses (Spectacles), 
a b 387 

Cynie philosophers (Sophists), 

ab 283 


taianer* ae (Socrates), a b 


(Stoies), a b 590, b 596 
Cynthia moth eee b 66 
Cyprian of isibis, bishop 

(Syriae Literature) a 888 
Cypselus, bird (Swift), b 798-799 
Cyrenaic, philosophy (Socrates) 

@ b 250 
Cyriacus. of Bizon, patriarch | 

rs Literature), b 884, a 

¢ 


Cyrillic documents (Slavs), a 159 

Cyrillona, poet (Syriac Litera- 
ture), a b 868 

Cyrus of Edessa, bishop (Syriac 
Literature), b® 870 

Cystenchyme, tissue (Sponges) 
(1.), a b 435-436 

a (Sponges), a 488, b 


Czechs or Chekhs, race (Slavs), 
b 153, a 155, a b 156, ab 157 
literature (Slays), a 160-161 


Daboia ruscellii, genus (Snakes), 
a 210 


Dachstein, mt. (Styria), a 646 
Re ae (Sponges), b 
9 


Dadha of Amid, monk (Syriac 
Literature), a 870 
Dadhb-isho of Isla, abbot (Syriac: 
Literature), a 880 
Dadh-ish6 of Seleucia (Syriac 
Literature), b 870 
Demon, guidance of a (So- 
crates), a b 246, b 247, b 251 
Dagger, what constitutes a 
(Sword), a 839 ; 
‘Dahlgren, Karl Frederik, hu- 
morist (Sweden), a 795 
Dahlstjerna, Gunno Eurelius, 
poet (Sweden), b 793 
Dal Elf or river (Sweden), b 774 
Dalhousie, George Ramsay, earl 
(Smillie), b 910 
Dalin, Olaf von, poet (Sweden), 
ab 794 
Dall, W. H. naturalist (Sur- 
veys), b 937, b 940 
Dalmatian fisheries (Sponges), 
a b 445, b 446 
Dalrym ea see STAIR 
Dalsiand, 
(Sweden), a 778 
Damascening blades (Sword), b 
9 


842 
Damascus, city (Syria), b 860, a 
b 861, a b 862, note, b 863 
university (Sunnites), a 695 
note 
Damianus, St., physician (Sur- 
gery), a 710 
Dane, Nathan, founder (Story), 


b 929 
Daniel bar Khattab, poet (Syriac 
Literature), a 900 
Daniel bar Maryam, historian 
(Syriac Literature), b 886 
Daniel bar Moses, Jacobite 
(Syriae Literature), a 884 
Daniel of Salah, commentator 
(Syriac Literature), b 883-884 
Daniel of Tahal, bishop (Syriac 
Literature), a 894 
Daniel, tomb of (Susa), a 760 
Danish sonteeen (Slavery), | 
a | 
learned Societies, a 236, a 
237, b 238, a b 239, a b 240 
Daphnaida (Spenser), a 410 
Dar-Fur region (Soudan), ab 291, 
a 292, a 298 | 
Darley, Felix 0. C., engraver 
(Sigourney), b 905 


Decahydrates (Sodium), b 254. 
Decapod locomotive (Steam- 


Decimal fractions (Stevinus), a 
b 574 

Decipium, element 

Declaration of Sports, see SPORTS, 


Declarato 1 
ate | of Gregory (Sunday), a 


har Catholice Fidei (Suarez), 
Deflection of beams (Strength 
Deformities, operations for (Sur- 


erect one statesman (Sicily), 


De 
eological formation | De 
6 
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Darling harbor (Sydney), @ 846 | Density of earth at Hindustan 
Darode race (Somali), a 269 poh i, b 744 
Darter, bird (Snake-bird), a of saturated steam (Steam- 
198 Engine), a 506 
solar (Sun), b 679 
Dentition (Snakes), a 201 
(Swine), D810, ab 811, ab 
812, a 813 
gers Rajputs, race (Sirohi), a 
06 


Dermal Skeleton, b 114-117 
Dervishes, order, (Shi‘ites), b 699 
(Sunnites), a b 697, b 699 
Desaguliers, Jean Théophile, 
physicist (Steam-Engine), 6 

491 


Darwinella (Sponges), a 434, a 
438, b 439, a 443 

Darwinellide (Sponges), b 439 

Darwinism, influence of (Social- 
ism), a b 230 

Dasa race (Soudan), b 291 note, a 
292 


Dash-pot, brake 
Engine), b 530 
Dasypeltis, species (Snakes) 
(IIL), a b 205 
Davenport, Horace, swimmer | 
(Swimming), a $10 
Davey’s differential valve-gear 
(Steam-Engine) (I11.), b 533 
safety motor (Steam-Engine) 
(iL), a 542 : 
David of Béth Rabban, bishop 
(Syriac Literature), a 887 
David bar Paul, poet (Syriac 
Literature), a 897 ‘ 
David, Francis, bishop (Soci- | Desert Snakes, a b 208, a £10 
nus), b 242, b 248 Desmacidonide (Sponges), b 439, 
Davidson, George, mathema- a 445 
tician (Surveys), @ 939, 2 6 940 | Desmacytes, cells (Sponges) 
Davis, Charles H., admiral (Sur- (I11.), a 485, a 436 
va poate pass (Spain), a 
30) 
Desuetude, invalidation by 


veys), a 939 
Davis and Gartner, manufac- 

Ne Ri Seraticg ca a 923 
Davis, Jefferson, confederate (Statute), a 488 

chief (Sumner), a 935 _ _ | Detachable drop cut-off (Steam- 
Davy, Sir Humphrey, chemist | Engine), b 92 

(Sodium), b 243 Determinants,theory of (Spottis- 
“Day of the fosse,” massacre wood), b 448-449 

(Spain), b 325 : Deuterius of Caria, bishop 
Deane, Charles, antiquary (Syriac Literature), b 876 

Developables or torses (Sur- 

face), b 702-704, b 706 : 
pee Dyke, hill (Sussex),a,761, 
a 


(Smith), b 185, b 186 
Death, ender of (Sisyphus), a 
1 
763 
Devil's Inkstand (South Aus- 
tralia), a 298 
Devolution, law of (Spain),a 347 
Dewar, James, physicist (Spec- 
troscopy), b 389, a b 390, a 391, 
a 893, a 394 
Dextrose (Sugar), a b 656 
Dhaleswari river (Sylhet), b 848 
Diagonal engines (Steam-En- 
ine), a 543 
Diagrams, bending moment 
Sb pee of Materials), a 


(Steam- 


Desault, Pierre Joseph, physi- 
cian (Surgery), a b 711 
Desbarres, Joseph F., governor 
(Surveys), b 935 
Descartes, René, philosopher 
(Spinoza), b 415, b 
416, note, a 417 
(Squaring the Cir- 
cle), a b 452 


local (Surgery), a 717-718 
De Auctoritate S. Scripture (So- 
cinus), a 242, a 243 
Deben river (Suffolk), a 654 
Debtors, Athenian (Solon), a b 


Roman (Slavery), a 140, b 
142 


Engine), a 925 


(Spectros- ? 
: shearing force (Strength of 
Materials) (I1l.), a b 636 

stress-strain (Strength of 
Materials) (I11.), a b 627, b 
633-634, a b 634-636 

| Dialecticians, Greek (Sophists), 


copy), a 391 


Book of 
Acts (Statute), b 486 


Deer, antlers of (Skeleton), 2117 b 279, a 283 
Deer forests (Sutherland), b 764 | Dialectie methods (Socrates), b 
Default Summons, b 676 248-249 


Dialects, Castilian (Spain), b 
364, b366 


English (Sussex), b 763 
Dialysis (Sugar), b 659 
Diana’s Bath (Smyrna), a 197 
Diaphragm testing machines 
Cien th of Materials) (Il.), 
b 626-627, a b 628 
Diastaals fracture (Surgery), a 


Dia-tessarén of Tatian (Syriac 
Literature), a b 864 
DicearchaagecEnspt er (Sicily), 


of Materials), a b 637 
gery), b 723, a 727-728 


ab 
es mn Christi Natura (Socinus), 
fog explorer (Siberia), b 17 
hag wee (Sumatra), a 672, a 
Delineation of ground (Survey- 
ing), a 746-748 
scale (Surveying), a 745 
he eg Me 5 b 457, a 459 
Delta (Syr-Daria), b 858 
De Lue, Jean André, geologist 
(Switzerland), b 837 


rs Se 2 peccaries (Swine), 
a 
Dictionaries, Czech (Slavs), a b 
61, a 163 
Bulgarian (Slavs), b 158 


| Demosthenes of Athens, gen- 


sat rio island (Slavery), b 
Democracy, Attic Hp sek, a 268 
implications of (Socialism), 
b 217-218, a b 220, a b 224, 

a b 281, a b 232 
barge as (Soleure), a 


Demography oon b 480 

Demospongize (Sponges) (Ill.), a 
437, a b 438, b 439-440, a 442 

Demosthenes, orator (Slavery), 
b 138, a 139 


eral (Syracuse), a 854 
es (Sponges) (I1l.), a 436, 
a 


Dendrophide, family (Snakes), 

* b 208, b 205-206 ( 

Denha, commentator (Syriac 
Literature), b 891 


Dictionary, Polish ( 
Dictyonina (Sponges), b 434, ab 


Didactie 


—_— (Slavs), b 157, note, 


a 
Slovenish (Slavs), b 159, note 
Wendish Sra! b 163, a 164 

javs), a 160 
437-438, a b 439, a b 444 
poetry, Castilian 
(Spain), b 867 


Didian Law (Sumptuary Laws), 


a 678 


Didymium spectra (Spectro- 


scopy), b 390 


Diemenia, genus (Snakes), b 


201, b 207-208 


Diermen Tepe, hill (Smyrna), 


b 196 


Differential gas-engine (Steam- 


Engine), a 552 

governor (Steam-Engine) 
(T11.), a b 585 

longitude (Surveying), b 749 


Denmark, kingdom (Suicide), b | Diffusion extracting process 


662, a b 668, a 664 


(Sugar), a b 659-660 


Digester, Papin’s (Steam-En- 
gine) (I11.), b 491-492 

Digestion, process of (Spallan- 
zani), a 882 

Digits, bones (Skeleton), a b 126 

Dillwyn, William, thro- 
pist (Slavery), bil 

Dindings, territory and islands 
(Straits Settlements), a b 615, 


a 616 
Dinner, cheap (Sleep), a 166 
Dinophide, family (Snakes), a 


204, a b 208 
Dio Chrysostom, author (Sla- 
very), a 142 
Diocles, lawgiver (Syracuse), 
a b 84 
Diocletian, Caius.Valerius Au- 
es emperor (Slavery), b 
Diodorus Siculus, 


historian 
(Stephens), b 562 
Diodotus of Syria, king (Sur- 
gery), a 709 
Dicecism (Strawberry), a 622 
Diogenes of Apollonia, philoso- 
her (Stoic¢s), a b 592 
Diogenes of Edessa, bishop (Syr- 
iac Literature), a 869 
Diogenes of Seleucia, or the 
Babylonian, ype ond 
(Stoies), b 598, a b 599, a 
Dion ofiyrece ee (Sicily), 
24 a: 


; (Syracuse), ab 855 
——- river (Sutherland), a 


7€ 

Dionysius I., Syracuse, it 

(Sicily), a 28-24 ae 

4 (Syracuse), b 854, a 855 

Dionysius II., Syracuse, tyrant 

(Sicily db 24 

Di ins the Artapagt te (Syr- 
onysius the te 

x bp Lit ab 875 
onysius bar ‘Angur, 
pe gs (Syriac Literatures a 

Dionysius bar Salibi, bishop 
(Syriac Literature), b 895-896 

Dionysius of Corinth, bishop 
(Sunday), a 688 

Dionysius of Tell-Mahré, chron- 
icler (Syriac Literature), b 863, 
a 867 note, b 868, note, a 870, 
a 873, a 877, b : 

Dinceeaae island (Socotro), b 

Diplodal rhagon (Sponges 
(li) 2 bab ae ) 

Dipsadidee, family (Snakes), b 


Dia (Speech-Sounds), a 
é 


Sane) t Steam-En- 
steam oS 
MT ye 


Directory Statute, b 486 
i ipl - i ( ) 
Dise: ine, Jewish S: nagogue 
1 y: ? 


DISEASES OF THE a 
= SToMACH, 
Diseases, treatment of (Sur- 


gery), b 718-723 
Disengagement 


OTs 
(ican xageaas au, b 532- 
phi (Surgery), b 616- 
Greek treatment of (Sur- 
&ery), b 708 
= erly houses (Sunday), a 
Disputation, or eristie, Greek 
Jophists), b 278-279, @ D280, 


(Sop. 
a b 283 
Dissensions in Athens and Rome 
(Swift), a 801 
Dissociation in ve €n- 
ines (Steam-En; , a 653 
Distillation (Sodium), b 253 
Distribution Ce al3 
(Sponges) id 
ponges), a - 
ird- (Sugar-bird), a 662, 


note 
Distribution, equitable 
ae b 217, b 229-280, b 


Distribution of steam (Steam- 
Sngine) (Ill.), a 
Ditehlin b 
a (Sussex), b_ 


63 ws 
Divination (Stoies), b 598 x 


Divine Love and Dirine Wisdom 
(Swedenborg), b 797 

Divine ~~ (Socrates), a b 246, 
b 247, b 2 

Diving, art Once), a b 445 

(Swimming), a 809 

wy ee 

2 


Divoree (Switzerland), a b 817 

Dizful river (Susa), a 760 

gf hae park (Stockholm), 
58 


Dahs river (Smolensk), a 193 
Dobell er poet (Smith), a 


(Bonnet), b 276 
Dobrovsky, Joseph, “ag as 
er), @ 156, a 158, b 159, b 

61 
Docks (Sunderland), a 692 
(Sydney), b 847 
and harbors (Southamp- 
ton), b 296 
(Swansea), a 771 
Dockyards (Singxpore), a 101 
Documents, legal (Stamps), b 
465-466 
fees Mont (Switzerland), a 


Déllinger, Johann Joseph Ig- 
a theologian (Socialism), a 


Domitian, Titus Flavius Sa- 
binus, emp, (Statius). b 484 

Domps, state and town (Sum- 
bawa), @ 675 

Donation of ot (Syl- 
vester I.), a 

Don Quixote pain, a 372 

Doras, fish (Siluride), a 75 

Dorema ammoniacum, 
(Sumbul), b 674 

Dorians, race (Sicyon), a 37 

bier district (Surrey), b 729, 


730 
ipernock Firth and burgh 
(Sutherland), a 764, a 765 
Dorobuzh, town (Smolensk), a 


193 
Dorsal fins (Skeleton), ab 197 
toe, aaa (Skeleton), b 119- 


plant 


20 
Dorso-lumbar vertebre (Skele- 
ton), b119 

Dory aus, general (Strabo), b 609 
Double beat valves (Steam-En- 

ine) (IL), b 528 
Island (Swatow), b 771 

Douketios. prince (Sicil ),@ 22 
Douro or Duero river (Soria), a 


in), a 309 
cone Piven (Stafford), a 459 


i range (Sweden), b 
Dragmastra (Sponges) (111), a b 


a 
blac peritoneal (Surgery), 


wound (argery), Bb 715,°b 
717, b 723 
Drama, Emenee Avs), a 162 
Casti ish (outer a b 870 
ee Lime woogie ab 303 
uc 
x. arene Bi: 139 
ee ear @ 285-287 

Spasis (Solis), b 

(Spain) aa-9, ab 375, 


— (Sweden), b 792,a b 
7 een country (Sistén), a 
emit Letters (Swift), a b 804 
Draught, furnace (Steam-En 

gine), b 517-518, a 523 

steam (Steam-Engine), b 494 
eure (Sleep), b 164, a b 
Dressing for “aaron gauze 


Diinol, peas (Slavs), a 156 


ne), b 514, a b 515 
Dae eut-o (Steam- Engine), b 


et process (Suicide), a 
ere Persian (Shi'ites), 


| Dhaene il ote , 0 581 
: : te an i (Snakes) 


208, a oe 
Du Be’ y, onrdinsls (Gledanus), 
a bo ie 


king (Soissons), b | 
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Dublin Ph ‘aaa Society 
(Societies), b 233 

Duboseq, Jules, optician (Stereo- 
scope), b 565 

Dubravius of Olnutz, bishop 
(Slays), a 161 

Dubrunfaut processes (Sugar), 
a b 660 

Dudgeon’s engine (Steam-En- 
gine), a 542 

Dudik, Beda, historian (Slavs), 

162 

Duelling, German (Sword), a 842 

Duero river, see Douro 

— chamber (Steffani), a b 


Du Guesclin, Bertrand, knight 
(Spain), a $35 

Dugong; mouth of (Skeleton), a 

16 

Duhamel du Monceau, Henri 
Louis, | botanist (Sodium), b 
254, a 255 

Duméril, Auguste Henri André, 
naturalist Siredon), b 103, a 
b104,a1 

Dunipace, Tuills of (Stirling), a 
582 

Dunkery hill (Somerset), a 271 

Dunlop, R. H. Wallace, swim- 
mer (Swimming), b 809, a 810 

Dunlop’s pneumatic governor 
(Steam-Engine), b 5383 

Dunnock, bird (Sparrow), a 383 

Dupont de Nemours, Pierre 
Samuel, economist (Smith, 
A.),b 179 

Duran, Augustin, critie (Spain), 
b 375, & 376 

Durdik, Mee h, metaphysician 
(Slay $), @ 

Durham, Srchait E., physiolo- 
gist (Sleep), a 165, a 168 

Durham and Churchill gover- 
nor (Steam-Engine), a 533 

Durich, Fort., philologist 
(Slavs), a 158 

Durness, Kyle, or bay of and 
town (Sutherland), b 763, a 
764, a 765 

SS town (Silistria), b 


Duteh ao, (Sumatra), 
b 672-673, b 6 
learned Jeoteties, ab 286, b 
237, oa ab 239, a b 340 
Dutton, C. , geologist (Sur- 
veys), b sah A938 
Duty, external (Stoies), a 597, a 
b 599 


standards of (Steam-En- 
ne), b 495, b 509-510 
Duyal, M. R.,Orientalist (Syriac 


Literature), a 893 note 
Duxbury, Massachusetts, town 
(Standish), a 919 
Dwarsin Se: island (Sunda 


Islands), b 
Dwellin Gwitzertana), b 818 
Dyeing (Silk), a b 70- 


Dynamo-electric aos (Sie- 
mens), & 43 

Dynamometric 
(Steam-Engine) (I1.), 


‘overnors 
a b 533 


Earl marshal Spee Great Offi- 
cers of), 0475, a 477 
Earle, historian (Swithun), b 


Earthquakes (South Carolina), 
zasky river and lake (Sligo), a 

= Anglia, kingdom (Suffolk), 
Bast M Moulsey, district (Surrey), 
art" aad borough (Sussex), 


Eastern Question, the eaeee 
de Redcliffe), b 619-6 

Eastwick an aetiote lever 
(Steam-Engine), a 924 

Ebir tribe (Somali), a 269 

mae; Margaret, of Nurem- 

rg (Stigmatization), a 577 

EMS yatice Crt ), b 807, a 309, 

oo ab 8ll1,b 812, b 314, d 


eosesiale path, diagrams of 
(Steam- re @ 524-525 
slide-valve (Steam- cengine) | 


Ly 
ein art of ienntion by. 
ef lend (Steam - 


gine), b 526 
Eechymosis defined (Surgery), 


Ecclesiastical Antiquities (Som- | 
erset), b 272-273 

Ecclesiastical Histories (Syriac 
Literature), b 876, a 877 


Ecclesiastical ‘History (Sozomen), | 


b 805-306 


ture), b 898 
Ecclesiastical law (Simony), b 
91-93 
(Sunday), a b 689 
Ecclesiastical ruins (Surrey), a 


Echinodermata (Skeleton), a 


Echis, genus (Snake) (I11.), b 
209, a 210 

baninpe, town (South Austra- 
lia), b 297, b 298 

Eckhold’s omnimeter (Survey- 
ing) (111.), b 756-757 

sf ie mies Greek (Stoies), a b 

Eclipse observations (Sun), b 


684 
eto 1882 (Sun), b 681, a 
Eclipses, solar, 1858, 1878 (Sun), 

a b 682 


Economie revolution, mode of 
(Socialism), b 224, b 225, b 229- 
230, b 231-2382 

Ecthyma, oe (Skin Dis- 
eases), a 13 

Ectochone _— b 431 

ment) ds 4 pone (Sponges) 

, 
ps ee end (Sponges), a 


Ectyonidee (Sponges). b 439 
Eczema, eruption (Skin Dis- 
eases), b 180-181 
Edda, The Prose (Snorro Sturlu- 
son), b 212 
Eddrochillus bay and parish 
Tee oe ace a 764 
en river (Surrey), a 729 
Edessa, fall of, lid (Syriac Lit- 
erature), a 895 
Edessenum Chronicon (Syriac 
Literature), a b 876 
Edgefield county (South Caro- 
Me re ), 6 801. 
sf idelmee ts F. Y., publicist 
ol Statistics), a 480 
ren, A. Ch. ie dramatist 
weden), b 796 
nate nests (Swift), a 799 
Ediger, Kahn (Siberia), a 17 
wre. tee Review (Smith), b179, 
a 187 
Education (South Australia), a 


300 
South Carolina), b 302 
Spain), b 318 
Sweden), a 781 
Mt hes ee My 818-819 
(Sydney), a 
early ne a Litera- 
ture), a 866 
Greek (Sophists), a 277, a b 
278, a b 279, a b 280, b 281, a 
+ _b 282-283 
Hindu (Surgery), a 708 
Jewish (Synagogue), b 850 
methods of (Socrates), b 248 


~250 
a of (Slavery), a 908, 


theological (Shi‘ites), a 699 
(Sunnites), a 695-696 
Edward of ales, Black Prince 
Baden a 335 
ciency of engines, actual 
(Stéam-Engine), a 509-510 
eat erty engine (Steam- 
ngi 


505-506 
fumuces Steam aging); a 
gas a ener (Steam-Engine), 


perfect Creer He od 
gine), b 
perfect Steam- Ate b 
504-505 
tests of thermodynamic 
(Steam- eg ade 512 
ryt mn compound 
engines of (Steam-En- 
ine), b 515-516 
whole mechanism (Steam- 
W Engine), a5l4 
E cate ay 
“Swo rd), b 840, b 
Bgg.eaters (Gnekes}, b 203, a b 


Hees coy (Soudan), b 292 
ge tab a0? of people of 


author 


953 


hens influence (Syria), b 
86 


judiciary (Sunnites), b 696 
note, b 697 
Surgery, a 708 


| Ehrensyiird, Karl August, ad- 
Bar-Hebreeus (Syriac Litera- | 


miral, ecriiie (Sweden), a 795 
Eidograph (Surveying), b 758- 
759 


Filhardia (Sponges), b 433, 2489 

Kilhardide (Sponges), a 439 

me ane species (Snakes), 
205 


| Elapide, family (Snakes), a 204 


er genus (Snakes) ([1l.), b 


Kineriobianeie fins of (Skel- 
eton), b 126, 127 

inaus strain measurement 
(Strength of Materials), a 629 

Elasticity, limits of (Strength 
of Materials), b 624 

Elbe-dues (Stade), b 456 note 

Elder, John, manufacturer 
(Steam-Engine), b 495 

Eleanor de Guzman, beauty 
(Spain), a b 334 

Bleatic philosophy (Sophists), b 
277, a 280 

Electra (Sophocles), b 286, a 287 

Electric-cat, fish (spent, b75 

Electrie furnace (Siemens), a 43 


railway, Portrush & Bush- 
mills (Siemens), a 43 
-sighting (Sights), a 54 
Electr icity, a )plications of 
(Siemens), a b 43 


Electricity, Principles of (Stan- 
hope), b 466 

Electro-metallurgic maps (Sur- 
veying), b 751 

Blectrotyping charts (Survey- 


ing), a 752 
Elements, Euclia's (Simson), a 95 
Elements of Plane Geometry 


(Simpson, T.), a 94 

Eleanor of Foix, queen of Na- 
varre (Spain), b 339 

Eleutherus river (Syria), b 860 

El fsbor; a (Sweden), b 
777, @ 

Elias I; Nestorian catholicus 
(Syriac Literature), b 893 

Elias UL, Abi-Halim, cathol- 
icus Syriac Literature), b 896 

Elias ofal-Anbar, aber (Syriac 
Literature), a 893 

Elias of Antioch, patriarch 
(Syriac Liter, ature), & 854 

Elias bar Shiniyad, bisho 
pS Bie Literature), b 882, a 


Elins of Mery, oe (Syriac 
Literature), b 886 
Elias of Nisibis, bishop Cyriag 
eek a b 867 notes, a 
Elizabeth, queen, England 
(Slavery), b 145 
Stuart), a 6 642 
Elizabet Farnese, ueen 
(Spain), a 351, a } 352, ab 353 
cael PA ag , poem (Southey), 


Elliptic functions (Smith), a 183 
Ellis, Alexander John, Poe 
be ear ae 399, & 


Ellis, John, naturalist (Sound- 
nites aa le (Sicily), b 20 
ymoi, people (Sicily), 
Elmaley, Pet ey pal logiet (So- 
phocles), 
piunelpalion, ‘acta, American 
avery), @ 908 
Biailian (Slavery), ab 11 
Cuban (Slavery), @ 151 
effects of (Slavery), a 910 
Greek (Slavery), a b 189 
Roman (ainvexy),: bi4l,ab 
142, a 143 
Bt “oes 


Russian (Slavery), 
Serf (Slavery), a 
jae States Glavery), b 
Min Indian (Slavery), b 149 
mutibaniee bar Shahhiré, monk 
(Syriac Literature), b 803 
Embolism (Surgery), a 719 


Embroidery Ceteneeh a 818 
eer (Sponges), b 441- 


Emery's, A. H., testing machine 
Nar of Mater als) (111), 
a 6 


Emery’ trade (Smith, J. L.), a 
Emesa, city (Syria), a 862 


954 
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Emigration (Switzerland), b 817 | Ephraim bar Appinof Antioch, 


shinese (Swatow), a 772 
er , Joseph, historian (Slavs), 
162 

Emmanuel Philibert of Savoy, 
the Ironheaded, duke (Switz- 
erland), b 829 

Emmerich, Anna Katharina, 
nun (Stigmatization), a 578 

Emmons, 8. F., naturalist (Sur- 
veys), a 937, a@ 938 

Emory, W. H. , astronomer (Sur- 
veys), 4 936 

Empedocles of Akragas, states- 
man (Sicily), @ 22 

Empedocles of Agrigentum or 
A ge philosopher (Soph- 
ists), b 277 

Emphasis (Speech-Sounds), b 
398-399 

Empire, German (Switzerland), 
Nea a b 820, b §27-828, b 


Emporium, town (Spain), b 319 

Enabling and Disabling Acts 
(Statute), b 486 

Encina, Juan del, dramatist 
(Spain), a 370 

Encounter bay ‘en Austra- 
lia), a 297, b 299, a 3( 


Ende, Franz van . den, hee 


(Spinoza), a 415 
Endochone Gponges), b 431 
Endoderm Sponges) (UL), a 

428, a b 429, a b 435 
Endosome, iarue (Sponges), b 


Enarick water, or river (Stir- 
ling), a 581 


Energy of steam, internal 
(Steam -Engine). a b 508 

ae a vee each (Switzer- 
land), b 


ea nd (Sumatra), b 


Engelbrecht Engelbrechtsson, 
ae (Sweden), a 785 

Engelmann, George, naturalist 
(Surveys),. a 936 

Engels, Friedrich, economist 
(Socialism), b 221" @ 222, a 230, 
&@ 231, b 232 

Engineering and Architecture 
(Societies), b 288-239 

oT AMERICAN STEAM, b 


Englar, kingdom (Silk), b 62- 


(Spain), b 346-847, a b 349, a 
6 850, a b 851, a 6 352, 358, 
ab 304, a b 806, a b 857, ab 
858, b 359 

(steshen), b 560-561 

and Wales (Suicide), b 662, 
ab 663, « b 664, a 665 

English colonies (Slavery), b 
146-147, b 149-150 

comity ‘to foreign states 
(Smuggling), b 195 

or eae war (Switzerland), 


or eee ms (Socialism), a 
224, a 2: 
intellect, ony i in 19th cen- 
tur (Southey), b 304 
law (Statute), b 485-488 
(Sunday), a 689-691 
political economy (Social- 
ism), b 229-230 
jeter “es law (Smuggling), 
ab 
peace, (Slavery), ab 145 
slaye-trade (Slavery), b 906 
Socialism, a b 221, a 232 
sumptuary laws, b 678 
sweat (Sweating Sickness), 
b 772, a 773 
Engraving (Surveying), b 751- 


American (Smillie), b 910 
English (Strange), . 617 
sox iain (Smith, J. R.), b 


Ennedi tribe (Soudan), a 292 
sar ap Swiss (Switzerland), a 


oceans fodder (Silo), b 73-74 9 
Entertainment, places of (Sun- 
day), a 690 
Envelope manufacture (Sta- 
Bayne ae fh a 478 
eine IG of Salamis, bishop 
riac Literature), b 868 
Pcl Syrus, commentator, 
pel be Literature), b 864, a b 


bg tome of Antioch, patriarch 
- oo Literature), ab 874, a 


ae (Syriac Literature), 

876 

Epic cycle, Greek (Sophocles), a 
285 


are Latin (Silius), b 60 
poetry, Latin (Statius), b 


Epicharmos, comedian (Sicily), 
a 22 
at attempted (Southey), b 


a ed , philosopher (Stoics), 

601, a 602 

Epicureanism (Stoies), b 591, b 
593 

er ee politician (Syracuse), 
a $56 

Epidemic constitution of the 
year (Sydenham), a 845 

Epidemics (Sweating Sickness), 
a b 772, b 77% 

Epidermal Skeleton, b 114-117 

oo eT Greek (Simonides), 

Nate cartilages (Surgery), 

pee ses, bone formation 

eton), bli7 

Epipalae suburban hill (Syra- 
cuse), b 853, @ 854, a 855, @ 856 

Episcopacy, § Seottish (Skinner), 


Epistles of Symmachus, b 850 

Eppinger, Elizabeth, of Nieder- 
runn (Stigmatization) sey 

Epsom, district (Surrey), b 7 729 

Equalizing levers (Steam-En- 

gine), a 924 
Renata province (Soudan), 
29; 


Equivalent eccentric solution 
of link motion (Steam-En- 
gine),"b 526 

Erasistratus, physician (Stoics), 
b 592 


Eratosthenes, astronomer 
(Strabo), b 610, ab 611 
Dewees Batavus (Snell), a 


Erben, Karel, po Pade: al 
160, a b 161- 162, a 

Erbium Rosin * ermteroe: 
bard, & 391 

Erhar ges (Spectroscopy), 


Enes 7 castor worm (Silk), b 
66, b 70, a 71 

Erie x Saint, Edwardsson 
(Sweden), b 783-784 

a , king (Sweden), a b 


a XIV., king (Sweden), a b 


Eric Edmundsson, king (Swe- 
den), a 783 

Eric, the We ei ates king 
(Sweden), b 783 

Ericsson, John, engineer 
(Steam-Engine), a 502, a 550 

Erriboll loch (Sutherland), b 

en fs 5s s j 
rrors, base line (Surveyin. 

740-741 ai 


determination of theoreti- 
cal (Surveying), b 735 
a ee ¥ eee (Survey- 


ley wioeae aihinioaiion of 
(Surveying), a 744 
longitude observations (Sur- 
veying), b 749 
Erycide, family (Snakes), b 203 
Exysipelas, disease (Surgery), a 


ipenetess de (Skin Dis- 
eases), a 130 
oe battle (Switzerland), 


Escalante, Padre, explorer (Sur- 
veys), b 936 

Eschellensis, Abraham, vate 
ae (Syriac Literature), b 


Escher von der Linth, Johann 
Conrad, P ie (Switzer 
land), a 8 

Espartero, ligeae Don, due 

ee. Me Vietoire, soldier (Spain), 


ES et José de, poet 
(bain) a'b 375 
wee , James P., meteorologist 
(Signal Service), 6 903 

ness, English, the (Steele), b 


By and Reviews (Stanley), a 


Essex, Frances Howard, coun- 
tess (Somerset), b 273-274 

Estaing, Charles Hector, Count 
d’, admiral (Sullivan), b 932 

ESTIENNE, Charles, printer, a b 
562 

ESTIENNE, Henri I., printer, b 
561 


aaah ra = Il, printer, b 
2-563, 
{Sylburg), a 848 
ESTIENNE, Robert, printer, b 
561-562 
Estoc, weapon (Sword), b 841 
Estremadura, province (Spain), 
b 3807, a 308, b 309, a b 310, b 
812, a b 313, a 815 
Etching charts (Surveying), a 
752 
Ethelwulf, Anglo-Saxon king 
(Swithun, 8t.), b 813, a b 814 
ara see Morals, "Morality, 


Ethies epinaned, b 416, a 417, b 
418, a4 
Ethics (Stotes), a 595-597, a b 
599, a b 600, a b GOL 
Bar Hebraus (Syriac Liter- 
ature), b $99 
state of (Sophists), a 281 
system of (Socialism), a 218, 
b 221, a 225, a 231 
Coceater, b 249, b 250, a 
25: 


Ethmoidal region (Skeleton), a 
b 123 


Ethnology (Siberia), a 18 
(Soudan), b 291-292 
Bureau of (Smithsonian), a 
b 915 
“Etruria” engines, 
(Steam-Engine), a 545 
Euastrosa (Sponges), a 440 
Eucalyptus, tree (South Aus- 
tralia), a 299 
Euclides of Megara, 
pher (Socrates), a b 2! 
Euhemeros of Se extant naviga- 
tor (Sicily), b 
Euleus river (usa), a 760 
Euler, Leonard, eometer 
(Squaring the Circle), a 453 
uler's compression theo 
PE onRsh of Materials), a 


steamer 


B nee! 


ars of Toledo, bishop 
— in), @ 327 

Euphemios or Euthymios of 

Syeesuee, soldier (Sicily), b 


Euplectillidse (Sponges), a 439 

Euretide (Sponges), a 439 

Eurie, Visigothic king (Spain), 
a b 323 

Barigider, laa (Slavery), 


(Sophocles), b 284, a 285, 
& 286, b 287 
rt Pefias de, range (Spain), 


Euryalus, suburb (Syracuse), a 
854, @ 855, a 856 
Ruryplegmatide (Sponges), b 


Eurypyga, bird (Sun-bittern), b 
686-687 


Eurypylous  Rhagon type 
Pipe b 429, pad 
Eusebius of Cesarean, bishop 


(Socrates), b 251, DoD 
(Syriac Literature), a 
871, note 
Euspongia Saran a 434, a 
438, a 440, a b 441, a 4 
Euthydemus, philosopher 
(Sophists), a b 283 
wil of Plato (Socrates), a 


a aes church party (Stan- 

ey), a471 

Evans, Oliver, inventor (Steam- 
Engine), b 494, note, b 920, b 
922, a 923 

Evaporationin cylinder yr 
Engine), a b 507, a 509, a5 

Everest, Sir George, aesinaal 
(Surveying), a7 a 732, @ 737 

ae egal (Stamps), b 


Evils (Stoies), b 596-597 
Evolution, pono 20, aa 

ab 218 

224, bs, Be 

stellar oh 

Examiner, The ( at a 802 
EXCHANGE, STOCK, a 
Exchange values (Socialism), a 


Exe river (Somerset), a 271 


Exemptions (Summary Juris 
diction), a 676 
Exhaust Cotas (Steam-En- 
gine), b 505 
port, cylinder (Steam-En- 
gine), b 528, b 525 


Exiles (8 Siberia). b 15-16, a 18 
ee eton (Skeleton), b 1l4- 


gecelabe fish (Siluride), b 75 

Expansion, boiler plates ( ‘team- 
Engine), b 518 

compound (Steam-Engine) 


(IL. ear a 514-517 
actual (Steam-Engine), 
a 509 


effect of increasing steam- 
(Steam-Engine), a b 508 

factor of measuring bars 
(Surveying), b 732 

limits in marine engines of 
(Steam-Engine), a 547 

steam ems Engine), a 504 


ino (Steam-En- 
theo ge Ste a ),b 
eory 0 am-Engine 
498-199, Sor i 
trip bat (Steam-Engine) 


aurea Stents 
ene ( -Engine), 


valves, se 
gine) (U1.), b on 
Expansive use of steam (Steam- 
Engines), a b 921 
invention of Nera 


Engine), b 493, a 


Expansive be slide valve 
(Steam-Engine), a 524-525 

Explosion es (Steam-En- 
gine), b 9 

Exponents, mathematical (Ste- 
vinus), a b 574 

Exports (Sweden), @ 781 

Exposure of children (Slavery), 

= br +7 ge: 143 
xtinction of species (Sun-bit- 
tern), b 687 

Eye, town (Suffolk), b 

Eyre, Lake (South y hen ar 
297, b 298 - 

Eyria peninsula (South Austra- 


ia), a 297, a 
Ezekiel of’ Nisibis, a 
1 Literature), b 879, 


Ezekiel of Seleucia, catholicus 
(Syriac Literature), a 879 


aoloate 

ewes! oh Bidpa ti Aine Litera- 
ure 

Factory Tolamita {Sierra Leone), b 


Ricry ouiem (Spenser), b 408, a 


ranlberg, chemist (Sugar), a 

n 

Fahlerantz, Kristian Erik, poet 
(Sweden ee 

Faintness (Surgery), a 715 

Fair, market ( ver: 


Fairbanks’ testing machines 
Corona of Materials), ab 


Fairfield cone (South Caro- 
ina) 
Fairli he Down (Sussex), & 761 


Fairs (Siberia), 
Fakirs ars fase 7 oe was. 


rue cee 


aettioese er, Phili Jacob, 
Maouaas (Slavs) oh 
Familie, Roman ‘eta Slavery), a b 


141 
Fanuflistere at Guise(Socialism), 


Family, theories of the (Social- 
ism) b 219, a 221, b. 230-281 


haa lake ( Sweden), b 
Fanmnian law(Sumptuary 

a 
nea Adenine (Steam- 
re iliam preacher (Switz- 
erland), b 829 


Farnese palace,Rome (Sodoma), 


b 258 ie Gn 


a Sh a 


ee 


a ee ae ee ee eee 
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Farnham, "aia (Surrey), a b | —_ tubes (Steam-Engine) 
729, a 730 (I1L.), b 520, a 521 

Farreides Sponre ), & 439 Fielding, Henry, novelist 

Fasgadair, Skua), b 1838) (Smollett), a 194 


note 
gion t Marriage, play (Southerne), | 


Fate, ‘ee use of (Sopho- 
cles), b 285-286 
Fatigue, metals (Strength ot 
Materials), b 632-633 
muscular (Sleep), a 166 
Fatimites, ‘Abd al tahmin ae 
and the (Spain), a b 3: 
of Egypt (Shi'ites), a "698, 
note 
Fats and oils (Soap), a 214 
Fauna (Siberia), a 12-13, b 17, a 


(Sind), b 98 
(Soudan), b 291 
South Australia), a 299 
South Carolina), b 301 
(Spain), b 311- 312 
Spitzbergen), b 424-425 
(Suez Canal), b 653 
Sweden), a 779-780 
(Switzerland), b 816 
(Sumatra), b 672 
Papuan (Solomon Islands), 
265-266 
Faust (Spohr), a b 426 
Fayrer, Sir ioserh, physician 
(Snakes), b 201, 
Feasts, Persian (shit ites), a 699 
regulation of, of | one ogeet | 
ws), 
et nature ot " dkeleton), a 
al 
Fedefatisin (Switzerland), 2820, 


835 
Feed-water heater (Steam- 
“ar eg b 517, b 622, 


pum \alpeyey gine), 
a 924 
Bitar Ay solnatan (Sugar), b 


Feiran, eae (Sinai), a 96 
Fencing, art (Sword), b 841, b 


meena II., emperor (Spain), 


Ferdinand I., ass king 


(S = & si, b 3 
Werdinass pean the 
math (Slavery), a 


pain), ab 839, a 340-342, 
360 


Ferdinand I., Castile, king 
(Ss ), @ 327, a b 330 

Ferdinand I1I., Leon and Cas- 
tile (Spain) a et a Fo 
Ferdinand IV., Castile, king 
(s »b ee 

Ferdinand V., eee the 
Catholic 

g (Spain), b 


gy aa! Grog 


Ferdinand Vir. as (Spain), 
b 357,a b 
Ferdinand a f Portugal, 


ved or of Aragon, prince 
cae 1348 (Spain), a 


Ferdinand - eng Cardinal 


king 


(Spain), a 
ete Stes (Syr-Daria), 
son, Taney historian 


States of the 
,» 2478 
Vincente nun (Stig- 


Petra, ale 


Feudal org organization of Castile 
Fe 00, Bente, scientific author 


Fib med (Conger a ats 
Fibroid tumors (Surgery), b 


Fibroin (Silk), @ 

Fibula, bone efeleton), a 126 
Fiction, French (Sue), b 651 
a -instruments (Surveying), 
a 


| Fielding" s pare engine (Steam- 
Engine), b 542 

Filature or reeling (Silk) (111), 
b67-68 

Filistin, province (Syria), a 862 

Fimbria, Caius Flavius, ‘general 
(Sulla), a 666 

Finger bones (Skeleton), a 126 

Finland, country (Sweden), a 
777,a 780, a b 754, b 790 


| Finns, people (Sweden), b 780 


Fins, fish (Skeleton), b 116, b 
120, b 126-127 
sailing (Sword-fish), a 843 


Fiore, Colantonio del, painter 
(Solario), a 262 
Fire box, American locomotive 
ae Engine), 
520-1 


English locomotive 
Steam Engine), b 520- 
21 


Fireless locomotive 
Engine). a 549, note 

FIREPLACES, see STOVES and 

Fire-proof varnish (Silica), b 59 

Fish Commission, U. 8. (Smith- 

sonian), a b ‘915-916 
roe pt ion (Spain), a 317 

“Fish Hawk,” steamer (Smith- 
sonian), a 916 

ee eens (Skeleton), a 115, b 


Fish, travelling ea ie a75 
Fisheries (Siberia), b 

South craratiny: b 299 
Spain), a 315 

Sponges), a b 445 

Sussex), a 763 

iors b 779-780 


(Steam- 


Pade el b Ae 
Sword-fish), b 
estructive Sole) a 263 
Fishes (Sibe ris}; b 12, note 
(Suez Canal), b 653 
appendicular Skeleton, a 
126-127 
axial Skeleton, ab 118, b 119, 
a 6 120, a b 121, ab 122,ab 
128, a B 124 
olfactory 0 organs of (Smell), 
ossification in (Skeleton), a 


117 
or apse i by (Spon- 


recehee s geal ical (Slate), b 135 
Fitch, nventor (Steam- 
Heiaey a'496 note 

Fitness or external duty (Stoics), 
a 597, a b 599 

Fitzgerald, eines Lady 
Plage, Bed. b 
Flaget, B. J., pete (Spalding), 


Flaps. glides to and from 
(Speech-Sounds), b 397-398 
Flaska, pseudonym, _ peet 
(Slavs), b 160 

Flavian of Antioch, bishop (Syr- 
iac Literature), b 872 

Fleet, loch and river (Suther- 
land), ab 764 

Flegel, traveller (Soudan), b 290 

Flinders, ee (South Austra- 
lia), b 297, a 
Floating, fs evticnine, ab 


Flora eet @ 11-12, b 17, a18 
Sale 85-36 
Soudan), b 291 
South Australia), a b 299 
South eat! b 301 
Spain), a 
Spitzber, ee a b 424, note 
Stmatra), a a b 673 
Sussex), b 761 
Sweden), b 778-779 
ea a), & a 
Syria), b 860-86 
Florence, city (Siena), a b 45,b 
46-47, b 4 


(Spinello), b 414 
Flori * island (Solomon Is- 
lands), b 265, note . 
Florida Blanca, Francisco An- 
‘ tonio Morino, yer of, states- 
=m (Spain), b 354, b 855, ab 


Flow of metals (Strength of Ma- 
terials), b 629, note 

Flowers of Sul phur, b 668 

Flie, Nicholas * yon der, or Bru- 
der Klaus, mae (Switz- 
erland), a 827 


XXITL. 


Flues, Lancashire boiler (Steam 
Engine), b 518 
Fluic working substance 
(Steam. Engine), a b 497 
Flyin ages rel, b 455 
Fly- bn Be Corliss (Steam-En- 
gine), a 539, a 540 
use of (Steam-Engine), 
a 534, a b 536 
Focalsurface of the congruence 
(Surface), a 705 
Fodder (Silo), b 73-74 
Fog, London (Smoke 
ment), a 190 
Fohn, wind (Switzerland), a 816 
Folding paper (Stationery), a 478 
Folk-lore (Sisyphus), @ 110 
Syrian (Syriac Litera- 
ture), b 894-895 
Folk-songs (Sweden), a 792 
ah ytd dynasty (Sweden), a 


he Sa a 
(Switzerland), b 827 
Food-fishes, a of (Smith- 
sonian), @ 
Foot (ewity. is 799 
pene ae (Skeleton), @ 125, a 
) 
Forbes, Edward, naturalist (Su- 
matra), a b 673, note 
Force and Matter (Stoies), a 592 
Forces, resolution of (Stevinus), 


Abate- 


soldier 


a 574 
Bastat districts, three (Switzer- 
land), a b 820, ab 821,a b 
822, ab 823, 8, 826 a 828, a 
820, 832, a b 833, b 834 
ines (South Austra- 
ia 
Forest Ridge (Sussex), a 761 
Forests (Siberia), b 11, a 12 
eee 98 
Sout a ies b 301 
Spain), b 
Stirling), b 581 
Sumatra), a b 673 
Sussex), a 761 
Sweden), b 778-779, b 780 
(Switzerland), a 818 
destruction of (Syra), a 852 
Forgery of Summons, & 677 
For. acs © ae of the 
Chureh), b 
Forsell, Rael, “Gustaf af, statis- 
tician Sweden), b 796 
Fort de Kock (Sumatra), b 672 
Fort Donelson, capture of, 1861 
(Smith), a 911 
Forth river (Stirling), @ 581 
Fortification, science of (Ste- 
vinus), a 574 
ho Seopa Greek (Syracuse), 


Fossils (Sponges), a b 444, a 445 
Stafford), b 459 
Sturgeon), a ee 
Swine), b 810, a 811 
marsupial(South Australia), 
a 298 
Fourier, Frangois Charles Ma- 
rie, economist (Socialism), a 
216, a b 219, a 220, a 229 
Fowey, Consols engine (Steam- 
Engine), b 495 
Fox, animal (Sweden), a 6 779 
Fox, Charles James, premier 
(Slavery), & 148 
Fox Tile pepe b 728 
Fox, Kate, medium (Spiritual- 
ism), a 420, b 421-422 
Fox, Margaretta, medium (Spir- 
itualism), a 420, b 421-422 
as see injury (Surgery), ab 


aco go cranial (Surgery), a 
pues bg of (Sur- 


).b7 
Fragatia, ot nicaabaern, 
96 
Gaming bars (Soap), a 215 

apis es Histoire de (Sismondi), 


b107 

France, republic (Silk) B Sy a 

b 65, a b 66, a 
(8 merit b. 346- san ab 
Bio, a 350, ab 351, ab 
302, ey ab 864, ab 
856, a b 857, ab 358, a 

b 359 a 360 

(Sugar), a b 658, b 659, b 


(Suicide), b 662, a b 663, 
664 


a 
oe years’ 


fepein), @ 845-346 
Frederick Austria, duke 
(Switzerland), a 824 


war 


955 


Frederick II. the Great, Prus- 
sia (Silesia), a b 53 
bea pee a 644 

Frederick I1., Sicily and Aragon 
(Sicily), a b33 

Frederick I., king (Sweden), a 
b 789 

Frederick William IJI., Prussia 
(Stein), a 558 

Frederick the Wise, elector, 
Saxony (Spalatin), a 880 

Free will and predestination 
(Suarez), a b 648 

Freedmen, Roman (Slavery), b 
141-142, a b 148 

“Freedom suits” (Slavery), a 
908 


Free-soil party (Sumner), a 934 
Freetown, town (Sierra Leone), 
b49, a b 50 
Freiburg, canton (Switzerland), 
a b 816, a 817, ab 818, a 819, a 
b 826, a b 829, a 830, a b 831, b 
838, b 834 
Freiburg, town (Switzerland), b 
oo a 827, & 830, ab 831, b 
TOT process (Sil- 
ver), 
Frets MSS. (Slavs), b 156, 


Fremont, John C., 
(Surveys b 935 
Frencel or Brancel, Michael and 
Abraham, philologists(Slavs), 


explorer 


163 
Franchise (Sweden), a 782 
at aid Republic (Sulla), a 


Francis <a 
land), b 
Francis of. Assisi, Saint (Stigma- 

tization), a577 
Francis Phebus of Navarre, 
king a poet b 339 
eee: on, inventor (Steam- 
ngine), a 549 
Frank tea invasion, first (Spain), 


France (Switzer- 


Franklin, Benjamin, philoso- 
pher (Societies), b 234 

Franklin Institute, Philadel- 
phia (Steam-Engine), a 514 
note 


Franklin's Autobiography 
(Sparks), a 918 
Wrasores Ws udtes a feo ini 


(Strophanthus), a 640, note 
Sig Sopa town (Switzerland), 
16 


Ce a , emperor (Sicily), 
Frederick a , emperor (Siena), 


(viiaeriand), b 824 
Frederick III., Austria, the Fair, 
duke (Switzerland), b821, & 822 
French Academy of Sciences 

Sodium), a 255 

colonies (Slavery), b 148-149 
coronation oath (Slavs), a159 
langua; age (Sicily), b 80, “se 

Ledeen Societies, a, 283 Hi 


literature (Staal), a 456 
(Stael), b 456-459 
Revolution, - 1789 
(Sieyes), b 
(sitet), s 831- 


832 
1830 (Socialism), a 220 
1848 (Socialism), b 220 
French serfdom (Slavery), a 145 
Socialists ocala). b 219- 
221, ab 2% 
Frere, Sir eorr Bartle Edward, 
= (Sind), b 99 
(Slavery), b 152 
Frescoes (Spagna), b 806-307 
(Shard. b 414, note 


French 


Suardi), a 648 
talian (Sodoma), b 258 
(Solario), b 262 
Teoeh Jacob, poet (Sweden), b 


Freskins of Peaeer earls (Suth- 
erland), b 

Friction of pap effect 
of (Steam-Engine), b 534 

Frictional resistance, of gov- 
Sapir (Steam-Engine), b 529, a 


rida, Emil Bohus, poet (Slavs), 
a 162 
Fright, effects of (Snakes), a a: 
Frogs, amphibia (Skeleton), b 
CAE Wee b 120, a 121, a 123, b 
al 


956 


Fréhlich, Abraham Emmanuel, 
poet (Switzerland), a 838 

Frome, borough (Somerset), b 
271, a 272 

Frosinone and Pontecorvo. 
state (States of the Church), b 
477, a 478 

Frost bite (Surgery), a 718 

F Be I., Asturias, king (Spain), 


Frucia IL, Leon, king (Spain), b 
326 

Fruit or Amorphous Sugar, b 655 

Fruits (Spain), a b 314 

Fryxell, Anders, 
(Sweden), a 796 

Fug. liquid (Steam-Engine), a 
523 


Fuel saving (Smoke Abate- 
ment), b 190-191 
Fugitive Slaves (Slavery), a 908, 
a 909 


Fulah, race (Sokoto), b 261, a 262 
eoadan), b 291, note, a 


historian 


Fulton, Robert, inventor (Steam- 
Engine), a 496 
(Sullivan), a 933 
io ie kingdom (Soudan),"b 


Drache of pe errors of, 
(Surveying), 

Funeral Ode to Princess Char- 
lotte (Southey), b 304 

Funeral, The (Steele), a 555 

Funj, race (Soudan), a 292 

Fiir or For, race (Soudan), a 292 

Furian Law (Slav ery), a 142 

wd balling (Sodium), a 


regenerative (Siemens), 243 
ships (Sodium), 0 
2 


ane: ge (111.), a 517- 


marine (Steam-Bngine), ab 
521, a 522 
bite Elf or ivel (Sweden), b 
77 


Gabaglio, Antonio, Orree iam 
(Statistics), b 480, a 4 

Gabriel bar Bokhtichos physi- 
cian (Syriac Literature), a 891 

Gabriel of Hormizdsher, shop 
(Syriac Literature), a 879 

Gabriel Kamsa, poet (Syriac 
Literature), b 900 

Gabriel of Shiggdr, physician 
(Syriac Literature), b 879 

Gabriel Tauretha, abbot (Syriac 
Literature), b 886 

Gabrielli, Pirro Maria, physicist 
(Siena), a 49 

Gadabirisi tribes (Somali), a 269 

Gades, city (Spain), a 320 

Sepsis acl = (Spectro- 
scopy), & 

ye bese rata (Sun-bird), b 


Gait-guit, bird (Sugar-bird), a 
662 note 


Gages, Jean Bonaventure Du- 
mont, Count de _ general 
(Spain), b 353 

Galanthus, plant (Snowdrop), 
b 212-213 

Galba, Servius Sulpicius, con- 
sul (Spain), a 821 

Galen, Claudius, 

(Surgery), a 709 
translations of (Syriac Lit- 
erature), a 875 
Galicia or Gallecia, Kin on 
wes b 3 m 828, 
26, & 327, a3 
provinee (Scainy a ae : 
808, b 309, b 812, b 8 
314, b 316, a 

werees anguage (Spain), b 365, 
ab 

calles race (Somali), b 268, a 


Gallatin, Albert,statesman (Sur- 
veys), b 938 

Gall-bladder, removal of (Sur- 
gery), & 727 

Gallego, language, see Galician 

Gallinago, bird (Snipe), a 211 

en s oe (Spectro- 
scopy 

ont a boiler es Ene) 


eS yal -Engine), a 518 
Guintion Mount (South Austra- 
lia), b 297, a 298, b 299 
Gambling Hansel, legend of 
(Sisyphus), a 110° 


physician 


. 435, a 436, 
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| Game law (Swan), b 768-769 


(Switzerland), b 816 

| Game-shooting (Snipe), b 211 

| Gamoroi, aristocrats (Syracuse), 
a 853 

Gando, region and city (Soudan) 
ab 202 

Gangrene, poison (Surgery), a b 
718 

Gannett, Henry, geographer 
(Surveys), b 937 

Gara, lough (Sligo), a 169 

Garcia of Leon, King (Spain), b 
826 

Garcia I., Navarre, King(Spain) 
@ 327 

Garcia Ramirez, of Navarre, 
King (Spain), a 331 : 

Garcia, Vicens, poet (Spain), b 
378 


Garden City, 
(Stewart), b 928 

Garner, glacier (Switzerland), b 
815 


Long Island 


Garvogue, river (Sligo), a 169 
Garrison, William Lloyd, aboli- 
tionist (Slavery), a 909 
Garson, J. a , ethnologist (Su- 
matra), b 6 
Gas, Dawitonts cheap (Steam- 
Engine), b 553 
Gas-engines _ (Steam-Engine) 
(I1L.), b 491, b 549-553 
Gas fuel (Siemens), a43 
Gas-producers, machines 
(Smoke Abatement), b 192 
Gas Stoves, a 608 
Gas, theory of perfect working 
(Steam- Engine), b 497-500 
Gaseous fuels (Smoke Abate- 
ment), a b 192 
Gases, odors of (Smell), b 177 
apace. - (Spectroscopy), & 
working properties of 
(Steam-Engine), b 498 
Gasparin, Agénor de, count 
(Spiritualism), a 422 
ba Cr ta ne mollusks (Smell), 


Gastric diseases (Stomach), a 
603-604 


Gastrosteus, fishes (Stickleback), 
b 575, a b 576 


Gauge, railway (Spain), a 318 

Gauges, pressure (Steam-En- 
gine) (IIl.), a 519 

aries pantagraph (Survey- 
ing), b 798 

Gay-Lussac, Joseph Louis, 
c etal ulphur), a670 

Gazinan, Blanche (Stigmatiza- 
tion), b 577 

Gebauer, Jan, philologist 
(Slavs), 5 160, a 168 

Geddes, Patrick, economist 


(Statistics), a 
Gefle, town (8 shes PON a 780 
Geitlér ——, philologist (Slavs), 
b 158, a 163 
ees aquisition of (Syracuse), 


Gelenius, Gregory and _Sigis- 
megs , lexicographers (Slavs), 
a 

Gelon of Syracuse, 
(Sicily), b 21 

(Syracuse), a 853 

Gemmation, reproduction by 
(Sponges), b 440 

“General Privilege,” charter 
(Spain), a 337 

Geneva, canton (Switzerland), 

816, b 817, a 818, a 819, a 
825° note, 8 832, a b 833 
city (Sw itzerland), b 815, . 
816, b 829, a 830, b 831, 


S34 
Lake of (Switzerland), a 815 
ipl S siege of, 1800 (Soult), a 


tyrant 


Genserie or ne king of 
Vandals (Sicily), a 

Genuntn clnmlsceticat (Species), 

#: b 885-386 

i> sin lines (Surface), b 705- 
‘ 


Geodetie formule, limits of 
(Surveying), b 736-737 

surveys (Struve), a 641 

Geodia (Sponges), b 430, a 431, a 
b 435, b 436, a 438, a 440 

Geodinide (Sponges), b 429, b 

438, a 440 

Geoffroy, Claude 

(Soap), b 213 

Geograph ical 


J., chemist 


reconnaissance 
Carver b 748-750 
Geographical Societies, b 240 


| Geography (Strabo), b 610-612 


| Geoid surface (Surveying), b 744 


| | Geological Societies, b 236-237 
| Geological pu ey, U. S. (Sur- 
veys), b 937-938 
Geology (Siberia), a 8-9,a 18 
Sicily), b 34, a 35, b 86 
Sligo), a 169 
Smolensk), b 192-193 
Somerset), a b 271 
Soudan), a 291 
South Australia), a 298 
Spain), b 309-310 
Spitzbergen), a 424 
Stafford), a b 459 
Stay ropol), b 489 
(Stirling), a 581 
Suffolk), b 653-654 
ear a 672 
Surrey), b 728-729 
Sussex), a b 761 
Sutherland), : fl 764 
(Sweden), b 777-778 
(Syr-Daria), b 859 
rise of _ stratagraphical 
(Smith), b 188 
gt aixe. books (Surface), a 
707 
Goon means (Statistics), 
b 482, a 483 
Geometrically corrected _ tri- 
goeniees (Surveying), a 740- 


Geometry, elements of (Sur- 
face), a b 702 
synthetie (Steiner), a b 559 

George of Antioch, admiral 
(Sicily), b 31 

George of Bé'elthan, patriarch 
(Syriac Literature), ’b 884 

George of Béth Néké, oo 
(Syriac Literature), a 'gs4, note 

George, bishop of Arabs (Syriac 
epee a 867, b 872, a 882, 


George of Kaphraa, — 
(Syraic Literature), b 
George dé-Maishan, Station 
(Syriac Literature), b 886 note 
George of Martyropolis om 
(Syriac Literature), a 
George of Mosul and arpél, a 
poe (Syriac Literature), b 


Genre of Sérigh, poner 
(Syriac Literature), & 8 
George Warda of ere 
(Syriac Literature), b 900 
George’s river (Sydney), b 845 
Georgia, ae Sierery) b 906, 
ab 90 a 909 
sioriead eres on (Ste- 
vens), & 928 
ene (South Carolina), b 
2, 


poet 


sah copa a (Sun-bittern), b 

Gerbe, naturalist (Swan), b 769 
note 

Gerbert. See Silvester II. 


Germ theory of disease (Sur- 
gery), @ 712-715, a 718, a 721, a 


Guba learned societies, b 
b 235, a b 236, ab 237, a b 
238, a b 239, a b 240 
serfdom (Slavery), b 145 
Socialism, b 221-227 
Germany, empire (Silk), a 72 
(Sugar), a b 658, a b 659, b 


paeeLers damage (Sweden), 


Gerona, LSet (Spain), b 312, 
& 313, b 36! 
Gersau, district (Switzerland), a 


Gesellschaft deutscher Natur- 
forscher und Aerzte (Socie- 
ties), b 232 

Gessner, ——— poet (Switz- 
erland), a 

Gestures Menpooy b 211 

ae battle of, 1863 (Stu- 


gy kes), be oat 
ayers Erik Gustaf, author 
weden), 5 795, a796 
BS river (Sirsa), @ 106 
a a party (Siena), ab 


—— , physician (Surgery), 

et peninsula (Spain), a 

Giffard’s he (Steam - En- 
cat 


Giffen, Robert, statistician (Sta- 
tistics), a b 480, b 483 


Gifford, William, bishop of Win- 
e hester ( Surrey), & 
Gigli, Girolami, author (Siena), 


b 48-49 
Gilbert, "G. K. ologist (Sur- 
veys), b 937, 4 $88 

Gijon, port pata, 5a b 807 ieee 

Gilbert of oravia, bishop 
(Sutherland), a 765 

Gill, lough (Shgo), a 169 

Gilui river Siberia), as 

Gindely, ntoine, historian 
(Slavs), b 162 

Giorgo Martino, Francesco di, 
artist (Siena), 'b 49 

Giovanni Bartoli, Matteo di, 
painter (Siena), a 44, a 49 

Girard, Charles, naturalist (Sur- 
veys), a 936 

Giri river (Sirmtir), b 105 

Girls, pola curvature of (Sur- 
gery 

Girs, A®gidius, historian (Swe- 

q den), X).- nk (Syria 
isé or Ga mo Cc 
Literetninee h 892 

Giuliani, Verenite, non (Stig- 
qnaienton aa clint b 
Glacia riod (Sweden), a 
778, lee 


Glaciarium, hall (Southport), a 
305 


Glacier Veleta (Spain), b 308 

Glaciers (Siberia iat bS 
Spitzbergen S Loon 
Switzerland 
Syr-Daria), b. 857, a 859 

‘er aes (Slavery), b 140, a 


Gladstone eae Hall, chemist 
pectr 
cigs ea (Slave), a 159, 
Ginmnel oa t. (Skye), a 185 

amaig m i 
Glesdar Byte oe (Sur- 


8 Philitie tic (Surgery), b 721 

Giarae, se @ (Sertzeriand),» 
Be a a Sia ab 818, a 

town. Gwviteerland), b 815, b 


Glasses, Franklin (Spectacles), 


Guiees bury, bo: er- 
set), ab 72, be Pe 
Glauber salts’ (Sodium), a 254 


oo , mineral (; Genie 
are massacre of (Stair), b 


ciides, vowel (Speech-Sounds), 
Glottids, sounds (Speech- 
Sounds), b 896-397 
Glover’s tower (Sulphur), a 670 
aren, (Sugar), Deby a 656- 
Giucosidal (Sugar), b 656 
ee Mage ont b 473 
—— n, discovery of (Soap), b 
Glycerin Soap, b 215 


Gneiss, rock Sweden), b 777 

Gobi steppes (Siberia), a7 a7,a8 

Gobineau, orientalist (Shi ‘ites), 
a 700, notes 

God Stoies), b 598 

os ming, borough (Surrey), 


Goderich, Lord, see Ripon 
Godfrey, of Up r Lorraine 
Toe e (Stephen 


Godolphin, Sidn 
steatentiian wit) b b oe ae 


356, @ 
Godparentet see SPONSOR 
it , Nea divine (Sla- 
Gor ett river Biepan) ae 
Gold eee 
Goths, see G6 


Gottesh ace league cm 
zerland), 


Gottheil, Richard Fa pes 
talist is yriae Li j 
ote 

critic (Switze 

ees honk (SW 


899 n 
Gotthelf, Jeremias, see 
Gottsched, Johann — 
Gourlay, boiler 

Government Statistics, ve 


eee, * 
Engine), 


uilibrium (Steam- 
529 
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I, the 


Great, pope 
a hee » pop 


G eieit), 


Watts’ (Steam- -Engine) (I1l.) Gregory ‘VII, pope (Spain), b 


& 494, a 529 
Governors’ and f 
a Engine) (Ill.), a 529- 


meta, town (Stettin), b 571 


Gracchi, policy of the (Sla- 
very), a dl 
Gracian, Baltasar, author 


(Spain), a 374 

Gracchus, Tiberius Sempronius, 
general, d, 1658 (Spain), a 321 

Grace Lingu# Thesaurus (Ste- 
phen's), b 562, a 563 

Grafting, dermal (Surgery), a 
716, a 718 

Grahame, John of Claverhouse, 
Viscount Dundee (Stair), a 

2 

Graine or eggs (Silk), b 64 

Graining process (Soap), b 214 

ec mnie Slavonic (Slavs), a b 
oO 

Grammar, Somali, b 269 

Grammarians (Syriac Litera- 
ture), a 894, a b 897, a 899 

ee 8, Bulgarian (Slavs), b 


Czech (Slavs), a 161, a 163 
Polish (Slavs), a 160 
Slovak (Slavs), a 163 
Slovenish (Slavs), b 159 
Wendish (Slavs), vy 168 


Grammatical terminology 
(Stoies), a 595 

Granada, Luis de, mystic 
(Spain), b 873 


Repos, Maudeh (Spain), b 382, 


rovince (Spain), a b 311, b 
12, b 314, a 315, b 316, 318, b 


320° 
ar Alliance, 1701 (Spain), b 
— town (Switzerland), a 


Grant, nye Ben Pea a 
eee 5 990 
cunt Sponges) 677 b 437, 
rantia nges), b 
a 439, b 440, a b 441 
Grantina (pen ), b 438-439 
Granulite rock Sweden), b777 
Granulose (Starch), a 47 
Grape Sugar, b 655, b 656 
a bag analysis of link-motion 
(Steam-Engine), a 526-527 
determination of coordi- 
nates (Surveying), a b 


743 
findi: of steam distribu- 
9 ay Steam-Engine),a524- 


solution of crank effort 


1. pas a 534- 


governor-motion 
Pie tugins), a 
Gy Gon per ae 
Grates, aocsenein (Smoke Abate- 
ment), a 

underfed (Sinoke Abate- 
ment), b 189 

Gratieulation (Surveying), b 


Gents, ows Hy tyria), b 646 

Grauer Bund or league (Switzer- | 
land), b 827 

Graunt; oe publicist (Statis- 


tues 
nivel ther heres (Strange), a 617 
areal theory 


pRaernor (Steam-En- 
botanist (Surveys), a 


Gray, J. M’Farlane, engineer 
(steam-Engine), b 56a 885 


Gray, John, friar (Stigmatiza- 
Britain, kk Kingdom (Silk), 
ta: Officers of), 

ve Sarear ng 
} rrttain). c 


. 


vy 


e aaee 


abi 
auotern (ie ee 
r 5 148 


overning | Gregory 


of Cyprus, abbot 
(Syriac Literature), b 868 

Gregory, James, mathematician 
cela the Circle), b 452- 
o 


Gregory of Kashkar, catholicus 
(Syriac Literature), b 879 

Gregory Nazianzen, translations 
from (Syriac Literature), 5 $83, 
note 

Greek classics, editions of (Syl- 


burg), b 848 

colonization (Spain), a 319- 
820 

independence, war of 
(Syra), a 852 


Greck Lexicon (Sophocles), a 917 
Greek medicine, ancient (Sur- 
gery), a& 707, a 708-709 

philosophy (Socrates, his- 
torian), a 252 
(Stoics), a 590-591 
nas Baath RO (Smith, Sir 


sword (111), b 839, a 840 
premnintians from (Syriae 
Literature), a b 871, a 875, 
b 882, a b 883, b &84, b 898 
Greeks, people (Sicily), b 19,a6 
20-26, a 27, a 28 
modern (Slavs), a 154 
Greely, Adolphus W., explorer 
(Signal Service), a 903 
(Surveys), b 940 
Green, Noble ‘T., inventor 
(Steam- Engine), b 921, a 922 
Green's ere (Steam- -En- 
gine), b 522 
et Thartg fracture (Surgery), 
a 71 
Greenville, county and town 
(South Carolina), 6 301, b 302 
Grenville, William Wyndham 
Grenville, Lord (Slavery), @ 


Charles, 
(Smith), a 

iene S bi 406 

Gridiron valves (Steam-En- 
gine), b 527 

Grimaldi, Geronimo, marquis 
de, statesman (Spain), 6 354 

Grimm, rg philologist 
(Slavs), a 157 

Grimsel, mt. (Switzerland), b 815 

Grindelwald, glacier (Switzer- 
land), b 

Grisons, Drab aan. canton 
(Switzerland), a b 814, b 815, 
ails a b 818, a 819, b 832, a 


xticn metals, effect of 
roe of Materials) (111.), 
631-632 
Grosart, Alexander Balloch, 
gee (Spenser), b 407, a 408, 


ae (Sydney),b 846 
glacier (Switzer- 


148 
Grey, eer a ae 


Grose Farm, 
Gross ees 
land), b 
Grote, eon ne (Sla- 


mos Ue of (Sophists), b 
281-284 


Ground Snakes, b 199-200, a 
Grouse, bird (Sweden), b i 
Grudie river (Sutherland), a 764 
eT are ai province (Spain), 


Guadalcanal or oes eget 
island (Solomon Islands), b 
265, note, a b 266, a 267 

Guadalhoree pass (Spain), b 308 

ary NCES river (Spain), a 

b 309, a 310, ab 
311, 6 313, a 315, a 819 
Guardian, The (Steele), b 555 
Se river (Spain), b 308, b 


Gibés, convent (Syriac Litera- 
ture}, ab 5 bea 


ante fpainyo Nc mite 
author (S inh ee 
ig Siberi ria), a 15, b 7 


Gold min 
ca pe A 
South Setoling), a 202 


mca (Sumptuary | Gol ae (South Australia), b 


ping By A 
Gold mountain (Sumatra), b 671 


39 
ah bishop (Sla-| Golden or Borromean League | G 


(Switzerland), a 830 


a a Fleece, order (Spain), b 


818 
Goldfinch, bird (Siskin), a 107 
Golspie, burgh (Sutherland), a 
764, a.765 
aoe Lp summits (Siberia), 
ds BL 
Gombe, city (Soudan), b 292 
Gongora, Luis de, poet (Spain), 
ab 871 
Sonera disease (Surgery), a 
72 


ai era S de Berceo, poet (Spain), 
367 
Se Diego, poet (Spain), b 


‘ 
Gonzales, Fernan, at Castile, 


count (Spain), b 826, a b 
828, b 367 
Gooch’s link- meee (Steam-En- 
gine) (Ill.), a 526 


ey? theory of the (Socrates), 
b 249, gy 250 a 251 

Goode, brown, naturalist 

Gs word-fish), b 843 


ae ni a 915, a 


916 
Goodness {Stoies), b 596 
Goorkha knife (Sword), a $41 
Géran Persson, eourtier (Swe- 
den), b 786 
Gordon, Charles George,general 
(Slavery), b 152 
Gordon's formula cones of 
Materials), b 638-639 
Gorgias of Leontini, philoso- 
pher (Sicily), a b 22 
Neila b 277, a b 278, 
ab2 83 
Gorkum, Bence ven, engineer 
(Surveying), ), b 746-747 
Gosnold artholomew, 
plorer (Smith), b 184, a 185 
Gospel of Trnov (Slavs), b 158 
Gospels, versions of ‘(Syriac Lit- 
erature), a b 864, b 865 
Géta Elf or river (Sweden), b 
Got Goth Teta tiaeh 
a or Goths, people (Sweden), 
b 782, b 78 78 # 
Gétaland Swresien), a b 774, b 


Goimesboarg or Géteborg, pro- 
vince EO hg ab777,a 

778, b 780 
town (Sweden), a 776, a 780 
Gaye Society, the (Sweden), b 


Gotland, island | (Sweden), b 775, 
ab 76, b 777,a 7T78#b 780, b 
785, b 786, b 787 
Guerras Civiles de Granada 
(Spain), a 372 
ne Antonio de, bishop 
oe b 373 
er war (Switzerland), b 823 
Guelés, party (Siena), a b 45 
Guidi, ‘orientalist (Syriac Liter- 
ature), b 894, note 
Guild-hall (Steelyard Mer- 
chants), a b 556 
Guild of ste Holy Cross (Strat- 
ford), a 619 
Guilford, borough (Surrey), } 
729, a 730 
Guilds, hia trade (Stein- 


way), b 
oe AI yearn (Spain), b 


Gulliver's Travels (Swift), b 804~ 


805 
Gullogherboy mt. (Sligo). a 169 
Gumelius, Gustaf lhelin, 
novelist feweden) b 795 
Gummata (Surgery), b 721 
Gumti river (ealibur) a b 671 
Gun-sights (Ill.), a 52-54 
Guns, construction a (Strength 
of Materials), b 
Gunshot ec ay 1 
710, @ 711, & 727 
Giinther, albert Charles, natu- 
ralist (Snakes), a 202 
Guppy, ioe ane 
Is ands b 265, a 26 
Gurma t be ride ae fl @ 292 
een literary period (Swe- 
den), b 794-795 
Goes) I., Vasa (Sweden), b 


ex- 


Bhi 


785-7: 
Gustavus ILI., aoc (Swe- 
Gonna oT te ‘i ee a yb 
weden 
781, b 789-790 sen : 


Gustavus ING king (Sweden), a 
aut ishing Silk), Wa 


o dramatist 
nilerre 


957 


Guy, W. A., statistician (Statis- 
tics), a b 480 

Gyges of Lydia, king (Smyrna), 
a 196 

Gylippus, soldier (Sparta), b 84 

(Syracuse), a 854 

Gyllenborg, Gustaf Frederik, 
poet (Sweden), a 794 

Gyttja, deposit (Swe den), b 778 

Gzhat river (Smolensk), a 193 

Gzhatsk, town (Smolensk), a 193 


Hehe Gerhaji race (Somali), a b 
268 


Hackworth’s valve gear (Steam- 
Engine) (I11.), b 526, a 527 

ae people (Suakin), b 
647 

Hadleigh, town (Suffolk), b 654 

Heckel, Ernst Heinrich, biolo- 
gist (Sponges), a 427, a b 428, b 
437, b 444 

Hemorrhage, treatment of 
(Surgery), a b 715, b 723 

Hemorrhagic Small Pox, b 173 

Hemorrhoids, disease (Sur- 

ery), @ 719 

gt ee oet (Shiites), b 699 

Hagen bach, Peter von, aes 
ernor (Switzerland), b 825, a 
826 


Hague, Acnot geologist (Sur- 
veys),'& b 937, a 938 
Hague, J. a geologist (Sur- 
veys), & 937 
Hailstorms & weden), b 777 
Hair, disorders of (Skin Dis- 
eases), 6129, a 132 
nature of (Skeleton), ab 115 
toilets (Solomon Islands), a 
266 
Hajek, Thaddeus, chronicler 
(Slavs), a 161 
Hakon Sverrison, of Rom ons 
as (Snorro-Sturluson), @ 


TT Samuel Stehman, 
author (Survey s), b 985 
Halek, Vitezslav, poet (Slavs), a 


162 
Halichondride (Sponges), b 4389 
Halisarca (Sponges), b 437, a 439, 
b 444, a 445 
Halisarcide (Sponges), a 439 
Halisarcina (Sponges), a 6 437, 
a 439, b 442 
Halmstad, 
776, a 777 
Hall, Adam 
engine), ab 
Hall, James, geologist (Sur- 
veys), b 935, a 936, a 937, a 938 
Halland. lin’ (Sweden), ba 77, 
b 779, b 780, 6 784, ab 786 
787, a788 
Hallauer, engineer 
Engine), a 507, b 508 
Halleck, Henry Wager, general 
(Smith), a 
(Stanton), b a9 
Hilleflinta, rock (Sweden), b777 
Hallenberg, ponans historian 


(Sweden), a 796 
»ph sician 


town (Sweden), 


engineer (Steam- 


eas: 


Haller, Albrecht von, 
(Surgery), a 
(Switzerland), a 836 
Haller, Gottlieb Emmanuel 
bape antiquary (Switzerland), 


Hallowell, E. D., naturalist 

(Surv evs), a6: 

Hall’s pu oer (Steam-En- 
gine) (IIL), b 

Hallwy, aria (Switzerland), a 


Haly, Abbas, physician /(Sur- 
Been yas, species (Snakes), 
Hamath, state (Syria), b 861, a 
Hasserniehe city (Soudan), b 


Hamilear Barca, general 
(Spain), a 820 


Hamilear Giscon, general 
(Sicily), a 25 
Hamitic races Boma: a 269 
Sou 8 292 


Hammerhead, bird Pietork), b 
b | Hammond, William A., neurol- 
ogist (Sleep), & 165, a 167 
ee dite dynasty (Spain 
gre district (Sistén), a a 


08-109 
at ite (Swatow), b771 


), @ 


958 


6 rite (Sunnites), a b 695, 

696 

Hanbalites, rite (Sunnites), a b 
695 


Hancza river (Suwalki), b 765 

Hand, bones of (Skeleton), a b 
125-126 

Hands, island (Sutherland), b 
76! 


Handeck, waterfall (Switzer- 
land), b 815 
Handel, George Friedrich, com- 
poser (Steffuni), a b 557 
Hanging,process (Suicide), a 665 
Hanka, Wenceslaus, librarian 
(Slavs), b 160, a 162 
Hanley, town (Stafford), a 460 
Hannana of Hédhaiyabh 
(Syriac Literature), b 879 
Hannibal the Great, general 
(Spain), a 820 
Hannibal, general, B.c. 408 
(Sicily), a@ 23 
Hapsburg, house of (Switzer- 
Jand), b 819, b 820, ab 
21,46 822,a b $23, a 
b 82 


4 
(Spain), a 842-349 
Hapsburgs, expulsion of (So- 
leure), b 263 


Harant, Christopher, traveller: 


(Slavs), a b 161, a 162 
Harbor (Spezia), b 412 
(Swinemunde), a 813 
Harcourt, Henri Pierri, due de, 
diplomatist (Spain), a b 349 
Hare, mammal (Sumatra), b 673 
(Sweden), a 779 
Hare, Julius_ Charles, arch- 
deacon (Sterling), a b 569 
Hare, Robert, chemist (Signal 
Service), b 908 
Hargreave’s process (Sodium), 
b 255-256 
Harmattan, wind (Sierra Le- 
one), a 50 
Harmonic relation of spectrum 
a (Spectroscopy), a b 393- 


Harmonius Bar-Daisin, poet 
(Syriac Literature), a 867 

Harmonizing angles of trigono- 
metrical figures (Surveying), 
& 736 

Haro, house of (Spain), b 333 

Harris, Joseph, astronomer 
(Stereoscope), b 565 

Harrison’s boiler (Steam-En- 
gine), a 520 . 

Hartley, chemist (Spectro- 
scopy), @b 389, b 390, a 391, ab 
894, a 395, a 896 

Hartley Institution (Southamp- 
ton), a 296 

Hartly, David, statesman (Sla- 
very), & 147 

Hartnell, W., engineer (Steam- 
Engine), a b 530, note 

Hartzenbusch, Juan Eugenio, 
dramatist (Spain), b 875 

Harvey, Gabriel, educationist 
(Spenser), a b 408 

ie ene general (Spain), a b 


Hasenmatte, mt. (Soleure), b 263 

Hiser, Heinrich, physician 
(Surgery), a b 709, a 710, a 712 

Hasselberg, B., physicist (Spec- 
troscopy), @ 889 

Ge ar expedition (Surveys), 
a 

Hassler, Ferdinand R., engi- 
neer (Surveys), b 938, « 989 

says town (Sussex), a 762, 
a 76 

Hathorn and Davey engine 
(Steam-Engine), a 541 

Hats, a (Straw), ab 622- 


party (Sweden), a b 789 
Hattala, Martin, philologist 
(Slays), a 163 
Hauran, district (Syria), b 860, b 


861, a 862 

Hausen, fish (Sturgeon), a b 644 

Haussa race (Soudan), a 292 

States (Sokoto), a b 261 

Havelock, Sir Henry, general 
(Sunderland), b 691 

Haverhill, town (Suffolk), b 654 

Haversian canals, diseases of 
(Surgery), b719 

Hayden, Francis Vandeveer, 
explorer (Surveys), ab 936, a 
937, a 938 

Hayden, Mrs., medium (Spirit- 
ualism), a b 420 

Hazen, William B., general 
(Signal Service), a 903 
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(Surgery), a 724 
es, resorts (Switzerland), b 
81 


Heat, applications of (Siemens), 
b 42443 


combustion of gases in ex- 
losion engines (Steam- 
ngine), b 552-553 
corporal (Sleep), a 166 
HEAT-ENGINES (I11.), a 490-554 
Heat, furnace sources of waste 
(Steam Engine), a 517 
aed (Steam-Engine), a b 
ae 


spectrum determination of 
stellar (Sun), b 684-685 
sis te (Steam-Engine), a 
312 


supply {n steam formation 
(Steam-Engine), a b 503 
syncope (Sunstroke), a 701 
theories of work (Steam- 
Engine), a b 496-502 
ey of odors (Smell), a 


i 
transfers in nh Soe (Steam- 
Engine), a b 513 
waste in cylinder (Steam- 
aon b 507, b 513- 


in_ gas-engines (Steam- 
Engine), b 553 
Heathfield, parish (Sussex), a 
761, b 762 
Heating _ surface, furnace 
(Steam-Engine), b 517 
Heautefeuille, Jean, inventor 
(Steam-Engine), b 491 
Hecato or Hecaton, of Rhodes, 
philosopher (Stoies), a b 600, 
note 
Hecker, Justus Friedrich Karl, 
physician (Sweating Sick- 
ness), b 774 
ore condition (Surgery), b 


Hedge-Sparrow, a 383 

Hegelianism (Socialism), a b 
222, b 224, b 227, b 228 

Height. calculations (Survey- 
ing), b 741-742 

Heim, A., geologist (Switzer- 
land), 6 815, note 

a eecheaey (Snorro Sturluson), 

2 


Held, Adolf, economist (Social- 
ism), b 216, b 232 

Heldenbugh (Simrock), b 94 

Helena, ES ran (Simon Ma- 
gus), ab 87 

Helgeandsholmen, or Holy 
Ghost Isle (Stockholm), b 587 

Heliza, jurors (Solon), a 268 

Helianthus, plant (Sunflower), 
b 693-694 

ae family (Snail), b 197- 


Helicinide (Snail), b 197, a 198 
Heliodorus of Rome, physician 
(Surgery), a b 709 
sa a river (Sistén), a b 108, 
a 
Helmholtz, Hermann Ludwig 
Ferdinand, physiolo- 
gist (Sleep), a 166 
(Stereoscope), b 568 
Helmsdale river and town 
(Sutherland), a b 764, d 765 
a, , ee (Slavery), b 


(Sparta), b 384 
Helvetic Republic 
land), b 831-832 
spi? (Switzerland), b 831, 
a 


Hemsley, W. B., botanist (Sus- 
sex), b 761 

Henfn-ish6‘ the Lame, eatholi- 
pig (Syriae Literature), b 886- 


(Switzer- 


Hendricks, Thomas <A., vice- 
president (Sumner), b 934 
Henna, town (Syracuse), a 853 
Henne, J, A., poet (Switzer- 
land), a b 888 
Henning, Christopher, 
rapher (Slavs), a 164 
= ws VI., emperor (Sicily), b 


lexicog- 


Henry VII., emperor, count of 
pe rembary (Switzerland), b 


Henry IT., Castile, king (Spain), 
b 834, a b 335 

a- ITE Casilla, king (Spain), 

Hen TV., Castile king (Spain 
eb wae B eee , king (Spain), 


| Head, anatomical protection of | oa i II., Eng. (Stephen), a b 
wv 


Henry V., England, king 
(Southampton), a 297 
— VIIL., England (Surrey), 
h 730 
Henry I., the Bearded, prince 
(Silesia), b 57 
Henry II., prince (Silesia), b 57 
Henry the Navigator, prince 
aeakpet a 146 
Henry of Trastamara, prince. 
See Henry IL., Castile (Spain), 
b 334, a 335 
Henry, Joseph, physicist (Sig- 
nal Service), b 903 
(Smithsonian), a 914, a 
915 
Heraclitean school (Socrates), b 
251 


Heraclitus of Ephesus, natural- 
ist (Sophists), b 277 
(Stoics), a 593 
Hercules (Sweden), b 792-793 
omy labor (Slavery), b 
148-144 


succession (Socialism), b 230 
Herillus of Carthage, philoso- 
pher (Stoics), a 590, b 597 
Herisau, town (Switzerland), b 
816, b 817 
Hermandad,union (Spain), a 333 
Hermann, Gottfried, philologist 
(Sophocles), b 287 
Hermann, Jean, 
(Stereoscope), b 566 
Hermite, Charles, mathemati- 
oon (Squaring the Circle), b 


naturalist 


Hermokrates of Syracuse,states- 
man (Sicily), b 22 
(Syracuse), b 858, a b 854 
Hermopolis, town (Syria), a 852 
Hernia, history of operations 
for (Surgery), 2709, 0710, b 711 
Hero of Alexandria, physicist 
(Steam-Engines) ari), a b 490 
Hérodote, Apologie pour (Steph- 
ens), b 562, b563 
sapeoaabag cen (Slavs), b 


(goon) b 268 

Sophocles), a 284 

Heroic poetry, Castilian (Spain), 
a b 367 

Herophilus of Alexandria (Sur- 
gery), b 708 ; 

Herpes, disorder (Skin Dis- 
eases), a13l 

Herreros, Manuel Breton de los, 
dramatist (Spain), b 375 

Herreshof's boiler (Steam-En- 
gine), a 520 

Herring fisheries (Sweden), b 

79-780 


Hesketta, Charles,divine(South- 
port), a 305 
Hetero renee fish (Siluride), 


Heteroccela (Sponges), a b 437, b 
438-439, b 444 2 

Heteropegma (Sponges) (II1.), a 
b 429, a 439, a 444 

Héwath Hekhmétha (Syriac Liter- 
ature), b 898 

Hexactinellida (Sponges), b 431, 
b 432, a b 434, a b 437-488, 2.439, 
ab 444, a 445 

Hexameter, verse (Sweden), b 
792 


i 

er bea as animal (Swine), 
a 81 

ge at Adolf, poet (Slavs), a 


Hierapolis, city (Syria), a 862 
Hieron I., tyrant, Syracuse 
(Sicily), b 21 

(Syracuse), a b 853 
Hieron II., Syracuse (Sicily), a 
26-27 


(Syracuse), b 855-856 
a an king (Syracuse), a 


Hierotheus, Book of (Syriac Lit- 
erature), a 873, b 899 
Hierta, Larz Johan, journalist 
(Sweden), b 796 
ee ee party (Stanley), a 
; ; 


High pressure engines, Evans's 
(Steam-Engine), b 494 
Watt's view of (Steam- 
Sy eee b494 
High-speed horizontal engines 
(Steam-Engine), b 
538-539 


single-acting engines 
em agin, ab 


Hilarion, St., monk (Sozomen), 
b 305 


Hilden, Fabriz yon, physician 
nifigasl othe. E., engineer 
ilgard, Julius E., 

(Surveys), b 939 

Hill forts (Sussex), a b 763 

Hill-shading in maps (Survey- 
ing), a b 746 

Hilton, John, physician (Sur- 
gery), a 724 

Himantopus, bird (Stilt), b 579, 
note, a 

= am ; ra, battle of,480 B.c.(Sicily), 


Himileo, or Himilkon, general 
(Sicily), 6 28, a 24 

Hims, state (Syria), a 862 

er biologist (Sponges), ab 
4 


Hindhead Hill (Surrey), a 729 


eg jnivenge (Sumatra), a 
mete (Surgery), a 707- 


‘ 
wives (Suttee), a 765 
Hippias of Elis, phil 
(Sophists), a b 278, a28l.a 
sey bcc general (Syracuse), 
@ 85) 


Hippocrates of Gela, tyrant 

Bee a 853 ree 
ippocratic surgery, 

Hippolytus, St., bishop (Simon 
Magus), a b 88, note 


her 


‘Hippopotamide, an 
(Swine), b 810-811 

Hippoporaaas animal (Swine), 
a 


Hipposnetaas (Sponges), a 440, a 


Hirn, physicist (Steam-Engine 
b 4s yen ble e BAL 


note 
Hirsch, of Berlin, physician 


Creating Sickness), b 778, b 
‘ 
Hirundo, he (Swallow), b 767, 


Hirsel, Hane K ysiclan 
irzel, Hans Ts 
(Switzerland), ae 

isham I., or Hiscam, caliph 
Histon tL, caliph (Spain), b 

isham “ 

328, b 329, & 830 ; 
Hisham IL, caliph (Spain), a 


830 
Hispaniola, island (Slavery), a 
b 146, note : 

Hisses, glides to and 

Hihopinree 897 am) 
istiophorus (Sword-fish) (111. 
b 812, a b8i3 : 

Histoire Critique du Vieux Testa- 

Be crs Se econ : 
stology ges, a 
428,b ee 

Historical Acts, English (Stat- 
ute), b 487 

me A Memoirs (Strabo), a 


6 
Historical romances (Syriac Lit- 
erature), a 876 
works, Bohemian (Slavs), b 


writers (' n), a b 378, a 876 
Ee riac 


899 
Hittite inseriptions (Syria), b 861 
Hitzig, phre: 

i ig, Phenom (Surgery), 
lds, Urban, poet (Sweden), 

a 
Hjclmar lake (Sweden), b 774, a 
Hochgolling, mt. (Styria), b 646 
ne Sven, sgrammarian (Swe- 


en), 
Hoffmann, orientalist 
Literature), a b 


866 
ab 869 notes, b 87 a A 
b &83 893 1 Bees 


a 886, a £ 
Hogs Back, range ’ 


Berri tn n, prin 

cipa’ nw a, 92" 

Hiijer, Benjamin, philo 
(Sweden), a 796 


Holland, Saba Smith, Lady 
(Smith), b 187, note, a 188 

Holmbury Hill (Surrey), a 729 

Holmes, Oliver Wendell, poet 
(Sumner), a 934 

re = “seam metal (Spectroscopy), 
a 39 

Holochlamyda (Snail), b 197 

Holtzendorf, physician (Sur- 
gery), a 711 

Holy Alliance (Spain), a 359 

Holy Junta, citizens-committee 
(Spain), a 343 

Homalopside, family (Snakes), 
& 203 

Home, Daniel Dunglas, medium 
gm b 420, b 421, a 


Home, Sir Everard, anatomist 
(Swift), «799 
Homebush, suburb (Sydney), 
a@ S47 
Homer, poet (Smyrna), a 197 
Homeric poems (Slavery), a 188 
Homeric surgery, b 708 
Homilies, festal (Syriac Litera- 
ture), a 872, b 890 
Jacob of Edessa (Syriac Lit- 
erature), a b 882 
metrical (Syriac Literature), 
& b 870, b 888, b 884, a 897 
‘Homilies, The (Simon Magus), b 


Homocela (Sponges), a b 487, b 
488, b 444 
A — eins leet (Sponges), b 


Homoderma (Sponges ), &@ 
b 428-429, b SP? rg Ur » 
Homologues defined (Skeleton), 


b 113 note 
Homoplasy, doctrine ‘of 
(Sponges), b 442-443 


Homs, town and lake (Syria), b 


860 

Honain fbn Ishak, lexicog- 
rapher (Syriac Literature), 
890-891 


Honey (Sugar), b 655, a b 656 

Honorius, Flavius, emperor 
(Stilicho), b 578 

Hoogly river (Surveying), b 744 


note 
a nature of (Skeleton), b 
Hooke, Robert,physicist (Sound- 


»b 

Hooke’s law (Strength of Ma- 
terials), b 6 

Hope, loch and river (Suther- 
land), a b 764 

Hoépken, Anders Johan von, 
statesman (Sweden), b 794 

= economist (Socialism), 
a 

Bepkins, Samuel, abolitionist 

Hi rm wes A a (Snakes) 
oplocephalus, genus (Snakes), 
Don, 207, a 508, b 209 

Hopoterodontes (Snakes), b 202 

Horeb, mt. (Sinai), b 95 i 

Horizontal angles, measuring 

(Surveying), b 734, a b 


theodolite measure- 
ment of (Surveying), 


a b 756 
Horizontal Engines (Steam-En- 
gine) (ILL), a 588-5 
direct-acting marine 
(Steam-Engine), b 543 
Hornblower, Jonathan, inven- 
Le (Steam-Engine), @ 495, a 


Horne, George, bishop (Smith, 

Gece, stare af (Skeleton), b 

i) nature 0: eton), 

115, & b 116-117 

Horopter (Stereoscope), 2 566 

Horreum  Mysteriorum (Syriac 
Literature), a 899 

Horsefield, Thomas W., anti- 
quary (Sussex), 6 763 

Horse-power defined (Steam-En- 

ne), a b 495, b 


marine engines in - 
ee enen ae 
measurement of (Steam- 
ao ad ab dil 
Horsley, Vic r, physician (Sur- 
gery), @ 
Hos, race (Singbhtim), a 102 
eat aed Os eT (Shi‘ites), 


a 700 
Hosein ben Yahya,emir (Spain), 


Hospitatism, disease (Surgery), | Ib 
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Hospitals,zyneecological (Sims), 
b 905-906 - 
Tourdel, town (Somme), b 274 
House-Sparrow, & b 888, notes 
Howard of Escrick, lord, infor- 
mer (Sidney), a 40 
Howden’'s forced draft (Steam- 
Engine), a 523 
Hibschmann, 
(Slavs), a 154, a 167 
Hudson, William §., engineer 
(Steam-Engine), b 925 
Huelva, province (Spain), b 312, 
a 313, b 815 
Huerta, Garcia de la, dramatist 
(Spain), a 875 
Huertas, gardens (Spain) b 313 
Huesca, province Spain), b 812 
Hugh Capet, king, France (Sil- 
vester), a 82 
Hughlings-Jackson, physician 
(Surgery), b 724, a 725 
fs onde gas-engine (Steam-En - 
gine), a 551 
Tlume, David, historian (Slay- 
ery), b 137, b 188, a 140, 
a@ 143 
(Smith, A.), a b 179, a 180 
Humming-bird (Sun-bird), a 


philologist 


Humphrey Clinker, novel (Smol- 
lett), b 194, a 195 

Hums, glides to and from 
(Speech-Sounds), a 398 

Huns, invasion of (Syriac Liter- 
ature), b868 | 

Hunter F. M., navigator (Som- 
ali), a b 269, note 

Hunter, John, physician (Sur- 
gery), ab 711, a 714 note 

Hunter, William, physician 
(Surgery), a 711 

Hunting (Siberia), b 14 

Hunting Rove oscillation 
(Steam-Engine), b 530 

ioe, John, martyr (Slavs), a 


Hutchinson, Jonathan, phys- 
ician (Surgery), a 721 

Huygens, Christian, astronomer 
(Steam-Engine), b 491 

Hyen, island (Sweden), b 775 

apie oso (Sponges), & 433, a 


SS be gaat (Sponges), a 


Hydra sounding rod (Soundi 
til), b 294 ent ne) 
Hydrocarbon gases (Smell), b 


77 
Mig” acid (Sodium), a 
255, & 256 


Hydrogen spectrum (Spectro- 
scopy), b 889 
stars (Sun), 6 685 
gh ade a American (Sur- 
veys), a b 940 
ss fe cami (Steam-Engine), 


Hydrophide, family (Snakes) 
(I11.), @ 204, b 208-209 

34s paradox (Stevinus), 
a 


Hymns (Syriac Literature), a b 
867, notes, a 868, b 870, b 
873, a b 878, notes, b 893, a 

b 900 


old Bohemian (Slavs), b 160 
gee arches (Skeleton), b 
2,8 


22, ab 124 
ag (Seg a (Skin Diseases), b 
Hypermetropia, disease (Spec- 
tacles), b on, a 38) pe 
Hypnosia, disease (Sleep), a 167 
Hype or furnace (Stoves), 
607-608 


Hypomere (Sponges), b 431 
Hypozoa (Skeleton, b 113 
<< ometry (Surveying), b 749- 


H lphite of soda (Sulphur), 
be69 dai 

Hysterectomy (Surgery), b 726- 
727 

(Stigmatiza- 


Hystero-epile 
tion), a i =. 


Iambiec 
Tanthelt (Sponges), a 434, b 439 
anthella a 
Ibas of Bdesen, isho (Syriac 
Literature), b 869, b 871 

Theria, Sonny (Spain), a b 319 
Tbn Wadih al Ya’ k abi, historian 
(Syriac Literature), a 876 

im ibn Ahmed, ruler 
(Sicily), a b 29 


Greek (Simoni-. 
moor | 


959 


Ice bi (Spitzbergen), b 422, | Industrial development (Sla- 
a 42: | 


aes manufacture (Sulphur), b | 


Iee periods, equal (Sweden), 
(Map), b 776, a7 ¢ } 

Tceni, people (Suffolk), a 655 

Icery purification process 
(Sugar), a 659 

Ichneumon (Spain), b 811 

Ichthyosis, disorder (Skin Dis- 
eases), b 129 

Ieknield Street (Stafford), a 460 

Ida of Louvain, nun (Stigma- 
tization), a 577 

Idealism of Plato (Socrates), b 
250-251 

Idiazabal, town (Spain), b 807 

Ignatius 8t., of Antioch, bishop 
(Sunday), a 688 

Thre, ohan, 
(Sweden), b 794 

Tks borough (Somerset), 

27 


grammarian 


Iichester swannery (Swan), a 
769 note 
pt oe (Switzerland), b 


(Spain), a 818 
Niger, naturalist (Sun-bittern), 
b 686 


Tlosin, city (Soudan), a 292 

Imaém, official (Sunnites), b 696 

Im4m-jum ‘a, official (Shi‘ites), 
ab 699 

Immersions, long (Swimming), 

809-810 

Immortality, doctrine of 
sane a, 594 

Imperative Statute, b 486 

Impetigo, eruption (Skin Dis- 
eases), & 181 

Imports (Sweden), @ 781 

Improvisation, poetic (Statis- 
eo a 485 

Impulses (Stoies), a 595-596 

Incantation for dislocations 
(Surgery), & 709 

Inchard loch (Sutherland), b 763 

eee Elf or river (Sweden), b 

7 


Indelningsverk, institution 
(Sweden), a b 781 4 
Indeterminate equations 


(Smith, N. J.8.), b 182 
Tndex (Spain), 379 
eremetiasd) a, 558-554 
Switzerland), 888-889 
numbers (Statistics), a b 483 
a, baa de (Silk), a 62,ab 


Islam prospects in (Sun- 
nites), iG ied 
surveys in (Surveying), a 
rote 1 ch i f 
opographical charting for 
surrey DE) bv 
epee Vice uies (Stone), a 


missions (Smet), a 910 
mortality, East (Snakes) b 
201, a 207 
“Tndian pieces” (Slavery), b 906 
Indian Survey methods (Sur- 
veying), b 745-746 
Indians, subjugation of (Sla- 
very), @ 907, note 
Indicator diagrams (Steam-En- 
gine), a 921 
actual (Steam-Engine), 
(ill.), a@ b 506 
compound (Steam-En- 
gine), b 514-517 
errors in (Steam-En- 
gine), b 510-511 
examples of (Steam-En- 
gine), b 511-512 
gas-engines (Steam-En- 
ine), @ 550, a 551, a b 


52 
ideal (Steam-Engine), b 
505 


Indicator, Watt's 
gine), a 494, a 510 
Indicators (Steam-Engine), a 


510-512 
rors canes river (Siberia), a 9, 


a 
Indium chloride spectrum 
(Spectroscopy), @ 891 
Indo-European race, origin of 
(Slavs), a b 154, b 155 
Indragiri, river and kingdom 
(Sumatra), b 671, a 673, a 674 
Indrapura village and mt. 
(Sumatra), 6 671, a b 672 
Inductive methods (Socrates), 


a b 249 
Indus river (Sind), b 97, a b 98 


(Steam-En- 


very), a b 137 
(Socialism), a b 219, a 
21, a b 298, a b 294, 


b 225, b 229-230, b 231- 
929 


232 

Industrial education, Greek 
et pean b 282 
excellence (Socialism), a 218 

organization of Roman Em- 

pire (Slavery), b 143-145 
Inermia (Sponges), b 439 
Inertia, effect of (Steam-En- 
gine), b 534-535 

Infection, syphilitic (Surgery), 


a 722 


Infective diseases 
Sickness), b 773 
organisms (Surgery), b 714, 
b 719, a b 721, a 722 
Inflammatory affections (Skin 
Diseases), a 130-131 
Inflection,Castilian (Spain) a 364 
Catalan (Spain), b 862-363 
Portuguese (Spain), a 366 
Information, ne ee (Summary 
Jurisdiction , b 675 
ine Be Elder, king (Sweden), 


(Sweating 


i 
Ingjald Illrede, king (Sweden), 
a 783 


Inglis trip gear (Steam-Engine), 
Tl), b 531, a 532, note 

Inheritance tax (Succession 
Duty), a b 649, note 

Injectors, boiler (Steam-Engine) 
(IIL), @ 6 522 

Injuries, treatment of (Surgery), 
a 715-718 

Ink, printers zinco-graphic 
(Surveying), b '752 

aa Age (Switzerland), b 814, a 
8 


Inoculation, artificial (Small- 
pox), ab174 
Inquisition, the (Spain), a 341 
Italian (Socinus), b 241, b 242 
Inscriptions (Syria), b 861 
Hindu (Sumatra), a 674 
Insecta, animals (Smell), b 175 
(Spain), a 312 
Insects (Siberia), b 12-13 
(Sweden), a 780 
Insects, General History of (Swam- 
merdam), b 768 
sc ue} disease (Sleep), b 166- 
Instinct (Stoies), b 595-596 
Instrumental contouring (Sur- 
veying), a b 748 
Instruments (Surveying) (I11.), 
a 754-75! 
pe as risks (Sword-fish), a 


Insurrections, Roman servile 
(Slavery), a b 141 

Integuments (Snakes) (Tl.), b 
200-201, b 208 

Iniellectus Emendatione de (Spi- 
noza), b 416-417 

becag beige town (Switzerland), 

8 ‘ 


Internal combustion gas-en- 
gines age sete Il.), b 
550-55! ; 

International Institute of Sta- 
tistics, b 483-484 

International law (Statute),b 4&8 

(Stowell), a b 609 
Signal Service, 905 
Social Democratic Alliance 
(Socialism), a 228 4 

International Society (Social- 

ane), @ 221, b 225-226, b 227, a 


1 
Interpretation, legal (Statute), 
b4 87 


Intestines, removal of parts of 
(Surgery), @ 727 
ee (Speech-Sounds), a 


Inundations, notice of (Signal 
Service), b 904-905 

Inver loch (Sutherland), a 764 

Inversion, chemical (Sugar), a 


of 8 blac defined (Sun), 
a 
a (Skeleton), b 113- 
x 


Investigation,statistical method 
of (Statisties), a b 481 

Iodide of potassium in Syphilis 
(Surgery), b 721 

Todide of Silver, a 79 

Ionian philosophy (Sophists), b 


277 
Irbit fair (Siberia), a 15 
Ipswich, town (Suffolk), 5 654 


960 


Trelsn kingdom (Suicide), a b 
563 


(Summary Jurisdiction), a 
676 
English laws relating to 
(Ireland), b 690-691 
law of (Statute), a 488 
Ireland, View of the State of 
(Spenser), b 408-409, b 410 
Trenicum (Stillingfleet), a 579 
Iriarte, Tomas de. dramatist 
(Spain), a 375 
pam cg fp of (Surgery), 


A 
Trish coinage (Swift), b 804 
policy, England's (Stafford), 
ab 614 
Irkutsk, province (Siberia). a b 
6, note, b &, ab 14, a 16 
town (Siberia) b 10, a ll, a 
14, ab 16 
Iron, cast (Strength of Materi- 
rol b 627, a b 6381, b 632, a b 
ee battery (Stevens), b 
2 
Tron industry (Spain), b 315-316 
(Sussex), a b 761 
Iron mining (Somerset), b 271 
ore (Sweden), b 778 
o—— (Spectroscopy), a b 


works (Stirling), b 581 
Iron, wrought (Strength of Ma- 
terials), a 625, b 627, b 630, a b 
631, a b 633, a b 634 
Trrigation (Spain), b 313 
Irtish river (Siberia), a b 9, a 10, 
bil4, a17 
ree Issa tribes (Somali), a 
=> 
‘Isa al-Marwazi, lexicographer 
(Syriac Literature), a 891 
Isaac of Antioch, poet (Syriac 
Literature), a 870 
Isaac of Nineveh, monk (Syriac 
Literature), b 877 
Isabella I, of Castile, the Catho- 
lic, queen (Slavery), a 


146 
(Spain), b 336, a 339, a 
340-342, b 360 
Isabella II., queen (Spain), b 359, 
a b 360 


Isabella of Portugal, queen of 
Castile (Spain), a 336 

Isabella of Spain, queen of Por- 
tugal (Spain), a b 341 

Tsak race (Somali), a 269 

dselin, Isaac, historian (Switz- 
erland), b 836 | 

Isherwood, Benjamin F., en- 

ineer pene pene), a 507 

nO‘ bar Non, catholicus (Syriac 
Literature), b 891 

Isho‘-didh of Mery (Syriac Lit- 
erature), a 892 

Ish6“dénah of Kasri, bishop 
Vrs Literature), b 888 

Isho' Maruziya, lexicographer 
Syriac Literature), a 891 

Isho‘ Sabhran, martyr (Syriac 
Literature), b 885 

Ish6‘yabh of Arzon, catholicus 
2 oer Literature), b 879, a 

, note 


Ish6‘-yabh bar Malk6n, bishop 
(Syriac Literature), b 896-897 

Isho‘-yabh of Gédh, patriarch 
(Syriae Literature), a $85 


Ishoyabh_ of édhaiyabh, 
me (Syriae Literature), b 


a 

Isho“zékh of Rabban, monk 
Syriac Literature), a 880 
nglass (Sturgeon), a 644 

Isla, José Francisco de, satirist 
(Spain), b 874 

a ture of (Sunnites), b 

Islands of the White Sea (Spox- 
ades), a 

~~ i Avalon (Somerset), a 271, 

Islemniye or Islimye, town, see 
Sliven 

Ismail Pasha, Khedive 
are A b 152 

soy hah, Persia (Shi‘ites), 


698 
Ismié‘iliya, sect (Shi'ites), a 700 
Taocbroninbs of Crate 


e),ab 
Isocrates, orator (Sophists), b 278, 
: an 


Isolated si 
b 708, b 704 


Isoperimeters, process of puar- 
|The the Circle), b 4x2 sa 
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Isothermal expansion (Steam- 
Engine), a 499 
of steam (Steam-En- 
gine), a 504 
Isothermal lines (Siberia), a 11 
Israel in Egypt (Stradella), a 613 
Isus of Helice (Sybaris), b 843 
Italian conquests (Switzerland), 
a b 824, a b 828 
learned societies, a b 236, a 
b 237, b 238, a b 289, a b 240 
Itahan Republics, History of (Sis- 
mondi), a b 107 
Ttalian serfdom (Slavery), b 145 
Italy, kingdom (Sicily), a b 19. 
a 20, b 27, a b 28, a 29, a 30, 
b 82 
(Silk), a 6 71, a b 72 


(Suicide), b 662, a b 663, a 
664, a 665 
Was disorder (Skin Diseases), b 


Itchen riverand suburb (South- 
ampton), b 295 x 

Ithn4é-‘Ashariya, sect (Shi‘ites), 
b 698 


» 
Ivar Widfadme, king (Sweden), 
a 783 
Ives’s exploration (Surveys), a 
936 


Jaak-tash river (Syr-Daria), b 857 
Jack Downing, pseudonym 
(Smith), a 913 
Jack Snipe, b 211, note 2 
Jacket, cylinder- (Steam-En- 
gine), b 492, a 493 
effect of cylinder- (Steam- 
Engine), b 507-508, a 510 
marine engine (Steam-En- 


gine), a 546 

Jacob bar Salibi, bishop (Syriac 
Literature), b 895-896 

Jacob bar Shakk6, bishop (Syr- 
jac Literature), b 897 

Jacob Burd ina or Baradzeus, 
bishop (Syriac Literature), a 
b 874, a 876 

Jacob of Edessa, bishop (Syriac 
Literature), b 8638, b 865, a 866, 
note, a 870 note, a 872, b 873 
note, a 874, a 875 note, b 881- 


883. 

Jacob of Gundé-Shabhor, bishop 
(Syriac Literature), b 887 

Jacob of Nisibis, bishop (Syriac 
Literature), a b 867 

Jacob of Strigh, bishop (Syriac 
Literatare), a b $72, b 873, b $82 


note - 
Jacobite Church, origin of (Syr- 
jac Literature), a 874, a 881 
literature (Syriac Litera- 
ture), b 881-884, b 888-890, 
a 892-898, a 895-896 
Jacobson's organ (Smell), a 176 
Jaen, province (Spain), b 309, b 
812, a 3818, b 815 
Jaggery, or Palm-Sugar, a 661 
Jagic, Vatzoslav, philologist 
peepee b 158, 2159, b 160, a 163 
Jalon river (Spain), a 308 
Jamaica, island (Slavery), a 147 
Jamal al-Din, theologian (Sun- 
nites), b 694 
Ay wae river (Syr-Daria), a 


Jambi, kingdom and river (Su- 
matra), b 671, @ 673, a b 674 

James I., Aragon, king (Spain), 
@ 332, & 337, 6 377 

James [1., ae on, king (Sicily), 


a 
Pra) on 5 

a eae me VI., Seot- 
mer (Somerset), b 273, 


a 274 
Sports), a 448 
Stafford), a 613 
Stuart), a b 642 
Suarez), b 648 
8 d (Signals), a 


laren b 906 
(Sunderland. 6 692 
je ILL., Scotland (Stirling), 


James 


James 


a 
ae II., Majorea, king (Spain), 


Spain), a 
Jones ay A 
irator, 


James Edward Francis Stu 
der (Spain), b 


Tames Edwin, Geol (Si 
)» b 935, note — : 


art, 


B51 
ur. | 


James, Richard, traveller 
+ (Slavs), b 157 note 
James, William T., manufac- 
turer (Steam-Engine), a b 923 
Jamestown, Virginia, town (Sla- 
very), b 906 
settlement of (Smith), a b 
185 


Janda lake (Spain), b 809 
Janet, Paul, philosopher (So- 
cialism), b 216, b 232 
Januarius Candidatus, transla- 
tor (Syriac Literature), b 883 
Japan, country (Siebold), b 41- 
42 


(Silk), a 62, b 65, ab 71 
Japan, Sea of (Siberia), b 10, a 
13 


ep I., Aragon, king (Spain), a 


John IL, Aragon, king (Spain 
6 338-340, ab Bd) : » 

see L, Castile, king (Spain), b 
335 

John IL, Castile, king (Spain), a 


336 
John * Swerkerson (Sweden), 


a7 

John III., king (Sweden), b 786 

John of Amid, translator (Sy- 
riac Literature), a 864 

John L, of Antioch, or John of 
the Sedras, patriarch (Syriac 
Literature), a 881 

John, Don, of Austria, prince 
Spain), a 5347 

John bar Aphtonya, abbot (Sy- 
riac Literature), a 874 

John bar Cursus, bishop (Sy- 
riac Literature), a 874 

John bar Ma ‘dani, bishop (Sy- 
riac Literature), b 897, a 898 

John bar Shishan, patriarch 
Cree Literature), a 870 

Jobn bar Zo‘bi, grammarian 
Syriac Literature), a 897 

John of Beth Garmai, monk 
eune Literature), a 886 

John of Calabria, prince 
Ca , b 339-340 , 

John of Castile, regent 1819 
Spain), a 334, 6 335 

John of Dara, bishop (Syriac 
Literature), a 890 

John of Dasen, bishop of Nisibis 


Japanese learned Societies, b 
236, a b 238, b 240 

Japanese Sword, a 841 

Jarales, plants (Spain), a 311 

Jarls, class (Sweden), 6 782 

Jiirta, Hans, statesman (Swe- 
den), a 796 

Jaw bones (Skeleton), b 122, a 


Jeanne Capet, queen of Na- 
varre (Spain), a 339 
Jeanne of Navarre, 

Spain), a 339 
Jebel el-Tih, mt. (Sinai), b 95 
Jebel al-Tiir, mt. (Sinai), a 96 
Jefferson, Thomas, president, 
(Slavery), @ 150, b 908 
(Surveys), b 938 » 
ee Francis, Lord (Smith), 


queen 


a Cymee Literature), 6 886 
Jeffreys, aprike Lord, judge | John of Ephesus, chronicler 

Gicney a4 Gye Literature), a 863 
Jelene, Gregory Houby Z., phi- | Jo 


n of ae ag, or Asia, his- 
torian (Syriac Literature), b 
pa notes, 6 874, a 875, b 876- 

i 

John Geo IIl., of Saxon: 
elector Coenen a 407 ash 

John of Gaunt, duke of Lancas- 
ter (Spain), a b 335 a ae 

John of Harrin and Mardin, | 
bishop (Syriac Literature), a | 


b 895 J 
John of Mardin, bi (Syriac 
Literature), a 896 i ; 
John dé Marén, abbot riac ‘ 
Literature), b ee - 
John of Mosul, 
Literature), b900 
John of Nisibis, comr 
(Syriac Literature), a 87 
John Sabha.ascetie (§ 


lologist (Slavs), a 161 

Jelinek purification process 
(Sugar), a 660 

Jemtland, province (Sweden), b 
780, b 787 

oe thea (Spain), b 308, b 309, 

Jenkin, a engineer 
(Steam-Engine), b 585, a b 550 
notes e 

Jenkins’s Ear, War of, 1739 
(Spain), a 353 

Jenkins and Lee's regulator, 

'marine (Steam-Engine), b 533 

Jerusalem artichoke, plant 
(Sunflower), a 694 

Jerusalem, city, climate of 
(Syria), a 861 

mete oe (South Australia), 


a 

Jervis, John B., engineer 
(Steam-Engine), b 923 

Jessonda (Spohr), b 426 

Jessur, serpent (Snake), a 210 

Jesuits, expulsion of Spain), b 


Johnson, Samuel, er: 


French missioner (Survey-| _ A.),a 180 note — 
ing), b 731 Joint injuries (Sur; 
Jesus Christ, second advent of | 717 > 


Joint-oil (Skeleton 
Joints defined (8 
diseases of 


72k 
Joints, riveted _ 


(Shitites), b 700 . 
ei Lije of (Strauss), b 620, a 


Sa Wace de, mystic (Spain), 
J awett, Charles Coffin, librarian 


Materials), b : 
(Smithsonian), a 914 Jones of Jersey, phys 
Jewish immigration (Syria), b| gery),b71L 
862 Jones and Walsh’ 
labor (Sunday), a 691 dium), b x 
Jong river Ta ] 


Jews, persecution of (Spain), b 
Le: rene? Jorat, Mont 
Jordan 


Joanna Henriquez <— of 
rie a b 339 
penal queen of 


Juan Manuel, infant, author 
(Spain), b 868-369 
Juckes's furnace 
gine), a 523 
Judex, title (Switzerland), a 821 
Judgment (Stoics), a 595 
Judicial offices, Mohammedan 
(Sunnites), b 696 
Persia (Shi'ites), a 699 
Judicial rules (Sunday), b 689 
Judiciary, federal (Switzer- 
land), a b 834 
Jugal or malar bone (Skeleton), 
a 5123, a 124 
Jugurthine war (Sulla), b 665 
Julian of Antioch, patriarch 
(Syriac Literature), a 878 
Julian Romiya, patriarch (Sy- 
riac Literature), b 881 
Jullanists, sect (Syriac Litera- 
ture), b 884 
July, month (Suicide), a 665 
June, month, suicide, a 665 
Junghuhn, Franz Wilhelm, 
traveller (Sumatra), a 672,b 673 
oamann, Toaaph, philologist 
(Slavs), a 160, b 161 
Pesos system (Syr-Daria), b 


(Steam-En- 


Jurists, Roman (Slavery), a 142 

Jury trial,abrogation (Summary 
Jurisdiction), a 675 

Jus Susatense (Soest), & 259 

Justices of the peace (Summary 
Jurisdiction), a 675-676 

—: title (State Officers), a 


omar peel (Spain), a 


837, a 0% 

Justin Martyr, father (Simon 
Magus), a b 86, notes, 
ab 87, notes 

(Sunday), a 688 

Justinian I. Flavius Anicius, 
emperor (Syriac Liter- 
ature), b 876 

(Silk), b 62 
Justinus I., emperor (Syriac 
Literature), b 872, a 874 
Justinus II., emperor (Syriac 
Literature), a 876, a 877 
Justinian Code (Sunday), a 689 
(Slavery), a 143 

Juvenal, Decimus Junius, satir- 

ist (Statius), a 484 : 


Kababish race (Soudan), b 292 

Kabatnik, Martin, traveller 
(Slavs), a 161 

Kada, lake (Siberia), a 10 

es city (Syria), b 860, b 


1 
Kaftu on (Syria), b 861 
as et Ter Dien) (111), a 


be Muhammad, king 
(Sistan), a 109 


Kale Akte, city (Sicily), a 22 

Kalhora Nir Muhammed,khan 
(Sind), a b 99 

Kwilan and Dimnah (Syriac Lit- 
erature), b 894 

Kalix Elf or river (Sweden), a 


774 
Kalousek, Joseph, historian 
(Slavs), b 162 
Kalwarya, town a eae | ,8 766 
Kander river(Switzerland),a815 
Kanem, state (Soudan), a b 292 
Kanembu race (Soudan), a 292 
island (South Aus- 
tralia), a 297, b 299, a hb 300 
Kano, city (Soudan), b 292 
(Sokoto), a 262 
Kantonsrath, legislature (Sole- 


ure), a 264 
Kanuri race (Soudan), a b 292 
a mts. (Singbhtim), b 


Kappel, battle of, 1531 (Switzer- 
land), a 
Kapun town (South Aus- 


tralia), b 297, b b 299, b 300 
_— Daria river (Syr-Daria), b 


le (Siberia), b 13 
Rarebul lake (syn Dariay. h Bis 
Kara-kum, steppe (Syr-Daria), 

a 
Lar —Semps mts, (Syr-Daria), a b 
eae river (Syr-Daria), a 
Karawanken mts. (Styria), b 646 
Kar! manuscripts 

ba Ban 

(Sylhet), b 848 
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Kashoubes, race (Slavs), b 153, 
a b 157, b 163 

Kasimtye river (Syria), b 860 

Kasplya river (Smolensk), a 193 

Kastro, town (Siphanto), b 102 

as es city (Sicily), a b 21,ab 
Pt 


Katsena., city (Soudan), b 292 

Katnii river aoa bg 

Kazan, provinee (Sunnites), a 
696 note 

Kazalinsk, district and town 
(Syr-Daria), b 859, a 860 

Kazyk-urt mts. (Syr-Daria), a 
859 

— John, poet (Sonnet), a 
276 


Kebin river Crnteain), a 858 
Kebir river (Syria), b 860 
Ketfi Abd es-Senga, city (Sou- 
dan), b 292 
Soe mt. (Sweden), a 
74 


Kehl, town (Strasburg), b 618 

Keilhau, Balthazar Mathias, 
geologist (Spitzbergen), b 425 

Keith, George, emancipationist 
(Slavery), 908 

Keith, ovariotomist (Surgery), a 
b 726, note, a 727 

Keitum, village (Sylt), a 849 

we river (Syr-Daria), b 857, a 


Keller, Gottfried, poet (Switzer- 
land), b 838 

Kellet’s or Wrangel’s Land (Si- 
beria), b 10 

Kelvin river (Stirling), a 581 

Kendé or Candius, apologist 
(Syriac Literature), a $92 

Kennedy, Professor (Strength 
of Materials), b 627, a 629, 
notes, b 631 note 

Ken-neshré, convent 


Kent, Saville, biologist 
(Sponges), @ 487, b 443, b 444 
Kentei mts, (Siberia), a 7 
Kerbela, town (Shi'ites), a 699 
Keshin, sultan of (Socotro), b 


243 

Kethabha dh Ithikdn (Syriac Lit- 
erature), b 899 

Ketteler, Wilhelm Emmanuel 
yon, bishop (Socialism), u 


Khagasses, people (Siberia), b 
16-17 ¢ 


Khan Tengri mts. (Siberia), a 7 
Khairabad, town (Sitépur), b 


110 

Khairdn, Berber chief (Spain), 
a 330 

Khamar-Daban, mt. (Siberia), a 


7 
Khamisbar Kardahé, poet 
(Syriac Literature), b 900 
pues a, lake (Siberia), @ 10 
Khatib, office (Sunnites),b 696 
Khatti or Cheta, land of the 
(Syria), a 860 note, b 861 
Khawiarij, people (Sohar), a 260 
Khayyath, G, E., archbishop 
(Syriac Literature), b 896 note 
Khingan mts. (Siberia), a 8 
Khiva, province (Sunnites), a 


696, note 
Khojend, town (Syr-Daria), b 
, D859, a 860 

Khosrau I., Persia (Syriac Liter- 
ature), a 876, a b 878, a.879__ 

Khosrau II., Persia (Syriac Lit- 
erature), b 879, a 7 

Kidd, William, British privateer 
(Somers), b 270 

a ice (Slavery), a 138, a b 


Kidney, papper on (Sur- 


fers}: a 72 ; 
Kilsyth, town (Stirling), a 582 
Kinnasrin, province (Syria), a 


860 
Kipeekulle, mt. (Sweden), a 
King Charles Land, island 


(Spitzbergen), a b 423 
King, Clarence, aed (Sur- 
veys), a b 937, a 9% 
Kings, ancient (Sweden), a 783 | 
King’s College, New York 
Smith), a b 918 
s mountain (Sligo), a 169 


= Carolina), b 800, 

a 

Kingsley, Charles, divine (So- 
sisters, b 219, b 221 

Kingston upon Thames, _bor- 

ough (Surrey), b 729, a 730 


Kirk, A. C., engineer (Steam- 
Engine), b 535, b 545 

Kirkaldy, engineer (Strength 
of Materials), a b 631 notes 

Kirkaldy testing machine 
(Strength of Materials), a 6.6 

Kirk's valve-gear (Steam-En- 
rine), b 527 note, a 528 

ey A village (Sierra Leone), a 

a0) 


dD 

Kistler, Peter, burgomaster 
(Switzerland), b 827 

Kitoi mts. (Siberia), a 9 

Kitson’s valve-gear (Steam-En- 

ine), a 527 

Kizi, lake (Siberia), a 10 

Kizil-kura desert (Syr-Daria), a 
b 858, @ 859 

Kizlar, town (Stavropol), a 490 

Klang, river and town (Straits 
Settlements), a 616 

Klar Elf or river (Sweden),b 774 

Klaus, Bruder, Nicholas von 
der Fliie, diplomat (Switzer- 
land), a 827 

Knies, K., publicist (Statistics), 
@ 480, a 484 

Knights, orders of (Spain), a 6b 

331 


of Labor (Socialism), b 229 
Templar (Spain), a 331 
Knock-knee, treatment of (Sur- 
gery), b 727 
Knocknarea mt. (Sligo), b 168 
Knorring, Sofia Zelow, Baroness 
von, novelist (Sweden), # 796 
Knowledge, degrees ot (Stoies), 
b 594-595 
nature of (Socrates), b 249, b 
250-251 
theory of (Stoies), b 593 
Knowles, Richard Brinsley, 
author (Spenser), b 407, note 
Knowles’s supplementary aN 
ae (Steam-Engine) (I11.), 
Koel river (Singbhiim), b 101 
K6len range (Sweden), a 774 
Kollar, Jan, antiquary (Slavs), a 
154, b 161 
Kolyma river (Siberia), a 9, a 10 
Kolzum, town (Suez), a 653 
Komadugu river (Soudan), a 
291, b 292 
Kombé poison (Strophanthus), a 
640 


Kong mountains (Soudan), b 
290, a b 291 

Far manuscript (Slavs), 

16) 

K6énigsmark,Philip Christopher 
i aa (Sophia Dorothea), 
a 27 

Kopitar, Bartholomaus, philo- 
logist (Slavs), a b 158, b 159 

Kopparberg, province (Swe- 
den), b 777, ab 778, a 779, b 


Koran (Solomon), a 265 
wy od of the (Sunnites), a b 
695, b 696 
Kordofan region (Soudan), a b 
291, a 292, a 293 
Korintji lake (Sumatra), a 672 
ee river (Syr-Daria), a 


Kossogol, lake (Siberia), a 10 

Kotas, townships (Sumatra), b 
672, note 

Koubrat, Bulgarian 
(Slavs), @ 156 

Krait, venomous (Snakes), b 207 

Krakatoa, Eruption of (Sunda 
Islands), b 687 

Krasnohorska, Eliska, poetess 
(Slavs), a 162 

Krasnoyarsk, town (Siberia), b 
9 note, b 10, a11,ab16,a18 

Kreck, Gregor, ethnologist 
(Slavs), b 155 

Krevichian dialect (Slavs), a 148 

Riepaneny, Pere (Sweden), 
b 777, a 778, b 780 

Kropotkine, P. A., prince (So- 
cialism), a 228 

Krostensgrus, or moraine (Swe- 

espe a tom (Sl ), b 

eia, custom avery), 

130 


prince 


Kubus, race (Sumatra), b 673 
nit Abraham (Synagogue), 


a 

Kuhn, Adalbert, hilologist 
(Slavs), @ 157 , 

Kukas, city (Soudan), b 292 

Kukri, weapon (Sword) (I1l.), b 
840, a 841 

Kuma river (Stavropol), b 489 

Kunga-Skald (Sweden), b 793 


961 


Kungsholmen, district (Stock- 
holm), b 587 

Kupper Snake, a 210 

Kurama district (Syr-Daria), b 
859, a 860 

Kuri race (Soudan), a 292 

Kurtka valley (Syr-Daria). b 857 

Kusidra river (Sylhet), b 848 

Kuta river (Soudan), b 290 

Kutcha-denghiz lake (Syr-Da- 
ria), b 858 

Kwala Lumpur, town (Straits 
Settlements), a 616 

Kyle Rhea, strait (Skye), b 134- 


135 


Labiate, plants (Spain), a 311 
Labcr-contraet, South Seas (Sla- 
very), b 151 
emancipation of (Slavery), 
3-145 


(Socialism), b 218, b 229- 
230, b 231-2382 
influence of manual (Sui- 
cide), b 664 
laws (Sunday), a b 689 
i currency (Socialism), 
999 


subjection of (Socialism), a 
b 217, b 221, b 223-994 

aa (South Carolina), a 
302 


wealth producing (Social- 
mn), b 222, a b 223, b 2u4- 


Labialization (Speech-Sounds), 
& 398 


Lacedemon, name (Sparta), a 
384 note 

Lachesis, genus (Snakes), b 210 

Ladugardslandet, district 
(Stockholm), b 587 

eA of May (Sidney, Sir P.), 


Leevulose (Sugar), a b 656 

Lafuente, Modesto, historian 
(Spain), a 376 

Lagarde, P. de, orientalist (Sy- 
riac Literature), a 864, notes, 
a 865 note, b 866, a 867 note, a 
475 note, a 882, b 883 note, b 
854, a 894 

ne Peter, poet (Sweden), 
a 79: 

Legoyt, A., statistician (Suicide), 
a 664, a 665 

La Harpe, Frederic Cesar, poli- 
ow (Switzerland), b 831, a 
$32 


Laharpur, town (Sitépur), b 110 

Lehmann, German engineer 
(Surveying), b 746, a 747 

Lairg pare (Sutherland), a 
764, a 765 

Lais oF Laye district (Sumatra), 


a 67 
Lakes (Siberia), a 10 
(Switzerland), a 815 
Lamachus of Athens, general 
(Syracuse), b 853, a 854 
La Mancha, district (Spain), a 
308, b 809, b 810, a b 811, b 313, 


K 


a 315 
a ile division (Surrey), } 
7 


Lambert, Johann Heinrich, 
hilosopher (Squaring the 
irele), a 453 

Lamberty. Guillaume de, di- 

plomatist (Switzerland), b 837 
Lamé, Gabriel, geometrician 
(Surface), a 706 

La Métherie, Jean Claude de, 
naturalist (Sodium), a 255 

Lamm, Emile, inventor (Steam- 
Engine), a 549 note 

Lampong residency and mt. 
(Sumatra), a 673 

Lampreys, fish (Smell), b 175 

Lamy, orientalist (Syriac Litera- 

ture), a 874, a 882, b 899 note 

Lancashire boiler (Steam-En- 

gine) (IIL),a 518-519 
Lancaster county and town 
(South Carolina), 6 801, b 802 
Lancaster, John of Gaunt, duke 

of (State Officers), b 476 
Lancelet, animal (Skeleton), a 


118 
Land distribution (South Aus- 
tralia) a 


’ » & 299 p 
proprietorship in (Social- 
ism), a 
wart ghts in (Slavery), a b 


tenures (S ), b 216 
Arabian yoret b 824 
primitive (Slavs), b 156 


962 
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Land, orientalist (Syriac Litera- | Laws peo, to Sunday, a 689- 


ture), a 577, note, a §79, note 
Landsbe rger, orientalist ‘Sy riac 
Literature), a 895 


regulating Negro Slayery, a 
907. 


Andehopangarne (Sweden), b} Laws carrtoaenn b 677-679 
79 


gee (Switzerland), b 815- 


Tate troops (Stein), b 558 
Lanfranchi of \ (lan, physician 


(Surgery), a 710 
(Straits Settle- 


Langat ee 
ments), a 616 

My John, patriot (Sulli- 
van 

Langen, K. "a. F. van, philolo- 
gist (Sumatra), a 674 

cer gene valley (Silesia), a 


Langkat, town (Sumatra), b 672 
Langley, Samuel P., astronomer 
(Signal Service), a 904, 


a 
(Smithsonian), a 915 
Langlois, V., orientalist (Syriac 
Literatu re), a 896, note 
LANGUAGE (8 Ae pain), & 360-366 
Ki-Sw b 767 
Sicily), b 3 BL 
Somali), b 269 
ibu (Soudan), b 291 
Languages (Slavs), a 156-164 
of Syria, b 862 
oe ee (Spectro- 


Leecher) or Grant mt. and loch 
(Sutherland), a b 764 

Lap and_ lead, slide valve 
(Steam- Engine) (l1.), b 523- 
524, a b 525 

Laparotomy (Surgery), b 707, a 


Lapham, A., meteorologist 

ignal Service), a 904 

oe land, province | (Sweden), a 
74 b 776, 0777, b 79, b 780 

Lapps, people (Sweden), b 780 

Larch tree (Siberia), b li, a12 

Lark river Suffolk), a 654 

Larra, José de, Figaro, author 
(Spain), b 875 

Larrey, = Jean, surgeon 
(Surgery), @ 

Las Navas de Totosa, battle of, 
1212 (Spain), b 331 

Lassalle, Ferdinand, socialist 
(Socialism), 1 a 220, b 201, b 225, 
ab 226, a 227,a 229-230) 

Lastadie, suburb (Stettin), b 571 

Last Judgment, the (Spohr), a 427 

—— ouise (Stigmatization), 


578 
Tatens i of steam (Steam- 
Engine), @ 503 
Latera works (Sulphur), a 668 
Latham, Robert Gordon, phi- 
or ob (Slavs), b 155 


ss peat a 845 
Latifun ia, estates (Slavery), a 


Latin poetry (Statius), a b 485 

Latine Thesaurus Lingux (ste- 
phens), a 562 

——- juniores, class (Slavery), 


Latitude co-ordinates, transfor- 
— of (Surveying), a 


determinations, reconnais- 
sance (Surveyin pa! 
and longitude of stations 
_ (Surveying), b 736 
ater antipope (Symma- 
chus), 
tee be (Switzerland), 


Lavant river (Sussex), @ on 

sap oe (Sviteeriar a) b De8 
ognomis erlan 

Laveleye, Emile Louis Victor, 
a (Socialism), b 216, b 


panel old .Bohemian 
(Slavs), b 160, a16l 
Law, oe ie (Stiare7), b 648 
eee cal ( imony), b 


eon eeeap ery ony), & 92-93 

human ( seal b 597-598 

Mohammedan, customa 
and Sunnites), | 


696, a 
Pemian @ Shiites), a 699 
Roman (Slave 
141, ab 142, a 148, a 
Test uA Seat Taatitutions of the 
air 
Law treatives ( (Story), a 930 


J, b 140, b> 
144 


Laxford loch and river (Suther- 
land), b 763, a 764 

Lay representation, ecclesias- 
tical (Snethen), b 916 

Lazzari Maria Dominica, “ L’- 
Addoforata” (Stigmatization), 
ae 

Lazarus bar Sibhetha, bishop 
(Syriac Literature), b 889-890 

Lazarus of Béth Kandaséi 
(Syriac Literature), a 884 

ae sige (Somerset), b 271, 


lane S lap, slide valve 
ie ne), b 523-524, a b 


oe mines (Spain), "b 815, a 
we pueda (Spectroscopy), 


Leading wheels, locomotive 
(Steam-Engine a 547 
sick" mca 1686 (Spain), 


Me eRe (Switzerland), a 


of the Ten Jurisdictions 
(Switzerland), b 827, a 839 
se Swabian (Swabia), a 


Le_ Blanc, Nicolas, chemist 
(Sodium), a b 255, @ 256, b 297 

Leconte, Jose h: physicist 
——— e), 566, note 

Lecoq oisbaudran, Paul 
Emil hemes ebemist Spee. 
troscopy), b 888, a b 889, a 
390, a 891, a 393, b 895 

Ledyard, William, 
(Stevens), a 928 

ac Beery general (Slavery), 


colonel 


ere ee E., general (Stuart), 


Leeser, Isaac, rabbi (Sola), a 97 
Lefebore, professor of Louvain 
sy ones of ke a@ 578 
oe ones of (Skeleton), b 124, 
& 125, b 126 
1 Acts, British (Statute), b 


Legal Societies, a 238 
eae oriental (Solomon), a 
6 


Leghorn hats (Straw), b 622 
pee rome: U.S. (Statute), ab 


Lehnberg, Ma; be rhetorician 
(Sweden), a 

Leidy, Joseph, ahnedliok (Sur- 
veys), a 956, a 937, a 938 

Leith Hill (Surrey): a 729, a 730 

pina animal (Sweden), b 


Lemon sole, fish (Sole), a 263 

Lemosi or Limosi, language 
(Spain), a 361 

ieee river (Siberia), a b 6, note, 

, 08, ab 9, note, b 10, note, 

a 14, dD li, al7 

Lendenfeld, Von, biologist 
(Sponges), ab 436, a 439, ab 


Lenngren, Anna Maria, poet 
(Sweden), a 795 

pecnex Pe tem kan bdS8L 
enoir engine (Steam-Engine 
b 550-551 at 


Lenses (Spectacles), b 886-387 

Leo X., pope aig cer b 258 

Leon, k ngdom Spain), = | 
b 827, @ b 828, 4 329, a 

Leon, 2 ag (pein), Bs 307, a 
308, b 809, a 810, a 811, b 812, b 
eg b 8l4, 0315, a 317, a 860, b 


gre kingdom (Spain), 


ten ale re et (Spain 
371, b 873, a ia ¢ sae 
Leonardo ’ da Vinci, artist 


Leen cp a b 565 

Leonese dialect (Spain), b 865 

ve bm physician (Surgery), 
= Leonine Constitutions (Sunday), a 

Leontinty , city (Sicily), b 22, b 23, 


sack of (Syracuse), a 856 
pees eee 


ld IL, B : 
“Gary eee te ee 


Leopold II., of Austria, duke | 
(Soleure), b 263 
(Switzerland), a 822 

Leopold III., Austria (Switzer- 
land), a 8: 

Leopold, Karl Gustafaf, poet 
(Sweden), a 795 

Leopoldshall, village (Stass- 
furt), b 475 

Leprosy (Skin Diseases), a 130 

Lerida, = ince (Spain), b 312, 
a 313, 

Lerma, F weet oa de Roxas de 
Sandoval, duke of, statesman 
(Spain), b 341, ab 845 

Leskien, philologist (Slavs), @ 
157, & 158, b 159 note, a 160 

Leslie, Sir John, mathematician 
(Stewart), b 575 

Lesquereux, Leo, naturalist 

(Sulliy an), & 933 
(Surveys) a'938 
Lessing, Gotthold Ephraim, au- 

thor (Spinoza), b 418 
(Sophocles), b 285 

Leszinski, see STANISLAUS 

Letter writers (Spain), b 373 

Letts, race (Slavs), @ 157 

Leucoderma (Skin Diseases), a 

Leuconaria (Sponges), a 439, a b 


ar oye (Sponges), a 439, a 
48 


Leucopsis (Sponges), b 429 

Leupold, Jakob, mechanician 
(Steam- Engine), b 494 

Leveche, wind (Spain), b 310 

Level contouring water- (Sur- 
vey ng), @ 

Level, lea spirit (Sur- 
veying), a 755 

Ley elling (Surveying), b 743- 

44 


instruments (Surveying), b 
737-758 

Levels of theodolite (Survey- 
ing), a 756 

Lexicon, historical (Suidas), a b 


Lexicography (Syriac Litera- 
pies i 890,a b 891, a 893,a 


Lexicons, Biblical (Syriac Litera- 
ture), a 864, note 

Lewes, town (Sussex), a 761, a 
762, a 763 

Lewis and Clark exploration 
(Surveys), b 935, note 

gripe plant (Snake-root), a 


Liberalism,German (Socialism), 
ab 222,a 297, a 231 
Library (Smithsonian), ab9i4 
Cordova, ee (Spain), 
b 328, a 
Preostaniak (Siena), a 44 
William Salt (Stafford), b 


460 
~~ Soud (Slavs), b 160, a 


bene Act (Sunday); b 690 

Lichen, eruption (Skin Dis- 
eases), bi 

Lichfield, town (Stafford), b 459, 


ad 
a Bengt, poet (Sweden), a 


Liebig, Justus, chemist (So- 
dium), a 255 note 

Liebknecht, Wilhelm, economist 
(Socialism), a 226 

Liestal, town (Switzerland), b 


816 
se Drama, poem (Smith), a 


Life, Se theory of 
(Sleep), a 166 
ee of St. Bruno (Sueur), b 652 
ec (Steam-Engine)(I11.), 


Lig cies: history of (Su y 
oT, b 709, D7, oat “7 
Ligafares, Rana Coane 


7 
Light absorption, stellar (Sun), 
oy mineral (Switzerland), 
Hie Sanne érnhelm 
ors ri 
PF 2 haemo to 
Ute). or Lilybaion, ei 
(Sicily), a 22, b 
oe nus (Snai ya 198. 
pete er yoo of (Skele- | 


ton), . b 124-126 
oie Shall), igs 108 


Lincoln, Abraham, » fis 
(Stanton), b 919 
(Sumner), 

Lincoln inomumient (Spring- 


field), b 4 
Lindos mathematician 
(Squaring the Circle), a 454 


—- of collimation (Surveying), 


Linear congruence (Surface), b 
702, b 704, a b 705 
instruments (Surveying), 
b 754 


Ling, Per Henrik, anes 

i bs eden), af “Engtamsd 
ink-motion (Steam- e 
525-626, b 928, a 924 > 

L inkage (Steam- -Engine), b 537 

Linkoping, town (Sweden), a b 
776-777, b 783 

Linnesas, Carl, naturalist (Spe- 
cies 

Linnean u Society, London (Socie- 
ties), b 233 

Linth river (Switzerland), a 815 

Lipari or olian islands 
Sicily), a 36 

ey condition (Spon- 
ges 

ee condition (Spon- 
ges 

riguae’ trade (Sunday), b 690- 


Lista Alberto, critic (Spain), b 
i) 
Lister processes (Silk), b 69-70 
Lister's wound treatment (Sur- 
Leerys b 712-714 
Li Rouse surgeon (Syme), 


Lite, or eLitead river (Syria), b 860 

Literary style, culture of (Soph- 
ists), @ 281 

Literature (Siena), b 4849 

LITERATURE (Spain), a 867-879 

LITERATURE (Sweden), b 791-796 

wert (Switzerland), ab 


Literature, Battak (Sumatra), a 

note 

Literature, Hi »Archeol: 
(Societies), b 20 ae 

ernie Slavonic (Slavs), a 


LITERATURE, Syria a 863-901 
Lithistida A ob a PY b ist 
a b 433, b 


440, a d disse “445 
Lith ography, ch 7 rat 
ing), a b 753 


Lithotomy, history of Beta 1 
@ 707, b 108, a 109, , 
Lithotfity, hi history of auraerr, 
a 709, a b 711 
Lithuanians, race (Slavs), a 157 
Lideha aaa town ayer a 
761, 


‘Litu-slavie languages (Slavs), a. 


Liveing, physicist pectro- 
scopy), ook so 391, & 


393, a 394 
Liver- tube, parasite (Snail), ¢ a 


198 
Living rt R. chancel- 
lor (Street), b 930 sprees 
Liwiece river (Siedlce), ada 
Lixiviation of black ash 
dium), a b 256 BD F004 
— paren db a a i119, 
Phere ee ) 123, b 


Tas bis f (Si if 
Load; « live” a (Stes) 100 


a b 27, | 38 ‘Shs 


Loftus, Dudley, lawyer Syriac) } 


Literature), b 895 note 
Logan, J. R., geologist (Singa- 
pore), a 100 
Logie (Stoics), a 595 
Logie, parish (Stirling), b 589 
Logon gg (Soudan), b 290, a 
¢ € u 
State (Soudan), b 292, a 293 
Logos or reason (Stoics), b 590, 
bee a a b 594, a b 595 ; 
Ogroho, province (Spain), a 
309, a $10° b 812 =P 
Lokoja, city (Soudan), b 292 
Lombards, people (Sicily), @ 31 
Lomnicky, Simon, poet (Slays), 
a 161 
London, century of dirtiness 
(Soap), a 216 
companies for Virginia 
(Smith), a 185, 4 186 
epidemics (Sweating Sick- 
ness), a b 772 
Stock Exchange, a b 585 


Long Island, battle of, 1776 (Sul- | 


Phd b a a ai 
ng, Stephen + engineer 
eve 8), b 935 
(Steam-Engine), b 923 
Longitude co-ordinates, trans- 
formation of (Surveying), 
a 743 
determinations, reconnais- 
sance gurvering), b 749 
stations ppd hapa 38 736 
Longridge, M., engineer (Steam- 
Engine), a 514 note, b 536 
Longridge’s gun construction 
(Strength of Materials), b 639 
Longton, town (Stafford), a 460 
ot, Elias, editor (Sweden), 


Loomis, Elias, mathematician 
(Signal Service), a 904 
Lope de Vega Carpio, Felix de, 
poet (Spain), a 871, b 372 
Lopholatilus, fish (Smithso- 
oan) a 916 
Lord-ehancellor (State, Great 
Officers of ), b 475 
rd great chamberlain (State, 
Great Officers of), b 475,a b 


476 

Lord high constable (State, 
Great Officers of), b 475,a b 
476-477 : 


treas 
Officers of), b 475 


Loricaria, fish (Siluride) (111), 


b 75, a 
Lord’s het hy roe’ b 687-691 
i” Islands (Sierra Leone), a b 
Louis I. Debonnaire, emperor 

pain), a 3826 
‘Soissons), b 260, a 261 
. or V. emperor, the 

Bavarian (Switzerland), b 821, 

ak 
9 IX., St. France (Sword), a 
Louis XI., France, king (Spain), 
5 339, a 340 

(Switzerland), b 825, a b 
Louis XII., France (Switzer- 
). a ‘ 
 & 852 
bath ab 
847, b 348, a b 349, a b 
~_@wlizeriand), b 80 
i r 
; the German, king (Swit- 


Louis or L Don, prince 


Span BS 


sons), a 261 


Jaslene, D997 
Loup, Collin ig, ironnaster M 


Ne prea island (Slavery), 6 


Toussain 
very), a 149 
gallery (St “ 
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Lowdham of Oxford, physician 
(Surgery), b 710 : 
Lower, Mark Antony, antiqnary 
(Sussex), b 763 
Lowestoft, town (Suffolk), 6 654 
anes, Northern (Siberia), 
7-8 
Luea da Cortona,see Signorelli 
Lucan's Birthday Ode (Statius) 
a b 485 
Lucas-Championniére,  physi- 
cian (Surgery), @ 725 
Lucerne, canton (Switzerland), 
816, & 819, 4821, b 822, a b 
$23, a 829, a 830, a 831 
Lake (Switzerland), a@ 815 
town (Switzerland), b 816, a 
b 822, b 829, a 830, a b 832 
Lueullus, Lucius, 
(Spain), a 821 
Ludlow, economist (Socialism), 
2 


- Ludolphische Zah\” (Squar- 
ing the Circle), b 451 
Lugano, lake (Switzerland), a 
] 


8 
town (Switzerland), b 815 
Lugo, province (Spain), a 309, b 


consul 


Luke, St., evangelist (Smol- 
ensk), b'193 
Lully, Raymond, author 


(Spain), a b 377-378 
Lumbar vertebrie (Skeleton), a 


pies! signals (Surveying), 

a 

Luna, Alvaro de, statesman 

a 336 

‘rederick, 
(Spain), b 338 

Lund, town (Sweden), b 783 

Lundy, Benjamin, abolitionist 
(Slavery), b 150, a 909 

hr tae (Skin Diseases), 

1 


count of 


Lusatian literature (Slavs), a b 
163 


Lusitania, conquest by Rome of 
fata » ab B21 

Luther, Martin, reformer (Spa- 
latin), a 380 

Luton hat trade (Straw Manu- 
factures), b 622 

Luxury, legal aspects of (Sump- 
tuary Laws), b 678-679 

Luzan, Ignacio de, Don, rheto- 
rician (Spain), b 3874 

Lycodontide, family (Snakes), 
a 201, b 203, b 206 

Lycon of Athens, orator (Socra- 
tes), b 244, a 248 

arg conquests (Smyrna), a 

Lyes, Soda ash (Sodium), b 255 

Lyndhurst, John Singleton 
Copley, lord (Smith), a 188 

Lyons, city (Silk), a b 71 

Lyric gt gees (Simonides), 


A orus), @ 571 
y Sophocles), a b 287 
(Spain), a b 871, b 874-875, 


a 
i oe cede J pan 
acina (Sponges), a 8 
138, a 439, b irs 


Maba, race (Soudan), a 292, a 293 

Macbeth (Siddons), a b 38 

Macerata, state (States of the 

eacoween, Glae hysicia 

wen of Glasgow, cian 

(Surgery), a 725, b a 

Machaon of Homer, doctor (Sur- 
gery), b 708 

Machin, John, mathematician 
(Squa the Circle), a 453 

Macomb, J. N., explorer (Sur- 
veys), b 936, a'938 

Macquarie Lake (Sydney), b 847 

Macrobius, Ambrosius Aurelius 


Madison, James, president (Sla- 
very), b 908 
Madonie mts. ),ab85 
Mad school ( tes), a 
Mudvid ity (Spain) b 510, a 811 
rid, el , A ’ 
a 318, b 316 : 


in), 2b 
Peake ea” © 


Mafia, secret society (Sicily), b 36 
Magafia river (Spain), a 3038 


Magati, Cesare, physician (Sur- 


gery), b 710 
Magee, William, 
(Smith, A.), a 180 
Maggiore, Lago, or Lake (Swit- 
zerland), b $14, a 815 
Magi, Persian (Syriac Litera- 
* ture), a 871, note 


archbishop 


Magnesia process (Sodium), b | 


257-258 
Magnesium spectrum (Spectro- 
scopy), a b 390 


spectra of group (Spectro- | 


scopy), b 390 
Magnetic instruments (Survey- 
ing), b 755 
variations, (Surveys), a 910 
determination at sea of 
(Surveying), b 750 
Magen Ladulos,king(Sweden), 


a 
Magnus Smek, king (Sweden), 
b 784 


Magpie, bird (S met a 312 
a’ island (Sibsigar), b 18 
Mahdi, coming of the (Shi'ites), 
ab 700 
rebellion (Soudan), a 293 
pe ee Sword (Il].), b 840, a 


Mai, Anueta, cardinal (Symma- 
chus), b 850 

Mair, J. G., engineer (Steam- 
Engine), a 510, b 512, a 514 

Sanederers enn £(Spain) 
ajorea, acquisition of (Spain), 
b 387, a 338 


Malacea, territory (Straits Set- 
tlemeats), a b 615 

Malaga, province and _ city 
Cray, @3811, b 312, a 818, a 
b 314, a 815, b 816, b 818 

Malanta, island (Solomon 
Tslands), 6 265, note, a 267 

Malapterurus, fish (Siluride) 
(Il.), b 75 

Malar or sues bone (Skeleton), 
ab 123, a 124 

Millar lake (Sweden), b 774, ab 


Malaria, disease (Sicily), a 35 

Malatestis, Robert de, monk 
(Stigmatization), a 578 

Malavolti, Orlando, historian 
(Siena),a48,a49 

Malay Peninsula (Straits Settle- 
ments), a 615-616 

Malay Sword, a 841 

Males, excess of (Spain), a 313 

a de process (Sodium), a 


Malignant Smallpox, b 173 

Malignant tumors (Surgery), 6 
722-723 

Malikite rite (Sunnites), a b 695 

Testaments (Syriac Litera- 
Lagi b 8&6 
Malmé6, island (Sweden), b 775 
town (Sweden), a 780 

Malmohus liin (Sweden), a 775, 
778, a b 780 

Mallet, M. A., engineer (Steam- 
Engine), a 648 

Mallet, Paul Henri, historian 
(Switzerland), b 837 

Malorossiane, race (Slavs), a 153, 
6 157, a 158 

Malserheide, auf der, battle, 
1499 (Switzerland), b 827 

Malthus, Thomas Robert, econ- 
omist (Soctalism) & 221, b 229 

Maltose (Sugar), b 657 

ar! Jakub, philologist (Slavs), 


a 
Mamelukes, legitimacy of (Sun- 
nites), a 6 
Mamertines, people (Sicily), b 
25, a b 26 
Mammalian appendicular 
Pe nin ab ah ob 
olfae’ organs (Sme 
17617) . 3 
vertebree (Skeleton), a b 119, 
. a 12 
a tumors (Surgery), b 


Ma‘na of Béth Hardashér, trans- 
7 (Syriac literature), a b 


Manus mt. (Syr-Daria), a 859 
Mandeling district (Sumatra), b 


672 
— eo arch (Skeleton), b 
ee ay race (Soudan), a 
Manfred, king (Sicily), b 82 


963 


MRngations salts (Spectroscopy), 
39 


Maniakes, George, soldier (Si- 
cily), 6 29-30 

Manicheism (Simon Magus), a 
88 


| Maniaces, George, general (Sy- 
|_ racuse), b 856 
omer es lake (Sumatra), a 672 
Manipulated dislocations (fuz- 
gery),a 717 
/ ey Beach, town (Sydney), b 


| Manning, navigator (Solomon 
Islands), b 266 
Manoh or Manna river (Sierra 
Leone), b 49 
Mansfield, William Murray, 
earl of, judge ere ), a 147 
Manufactures (Siberia), b 14-15 
Manumission (Slavery), b 907 
Roman (Slavery), b 141, ab 
142, a 143 
Manuscripts, Sacred 
Literature), a 864-866 
Manstir ibn Abi‘Amir, caliph of 
Cordova (Sunnites), b 694 
Manytch river (Stavropol), b 489 
Maple Sugar, a 661 
papping (Surveying), b 750-7. 
etails for (Surveying), a 
745-748 
Maps (Spain), 6 819 
coast survey (Surveys), b 
939-940 
Maps, Geological ibe b 188 
U. a territories (Surveys), a 
Mar Menor, lake (Spain), a 807, 
b 809 


Mara III. of Amid, bishop 
arn Literature), a 874, a 
‘ 


(Syriac 


Mar-abha I., catholicus (Syriac 
Literature), a 865, a b-878 

Mar-abha of Kashkar, eatho- 
a (Syriac Literature), b 


Marbault, author (Sully), a 667 
Marcellus, Marcus Claudius, 
general (Spain), a 321 

(Syracuse), a b 856 

March, Valencian Auzias, poet 
(Spain), a b 377 

Marco Aurelio (Steffani), b 556 

Mar Eugenius of Klysma, monk 
(Syriac Literature), b 878 

Margaret of Denmark and Nor- 
wey queen (Sweden), b 784- 
‘ 

Margaret of Hungary, Saint 
(Gdgmatization), 3 577 

Marggraf, Andreas Sigismund, 
chemist (Sugar), b 655, a 655 

Marehan tribe (Somali) a b 269 

Mari of Béth Hardashér, bishop 
MS eg Literature), a 870, a 


Mari ibn Sulaiman, historian 
(Syriac Literature), b 865, b 
896, note 

Maria Anna of Austria, regent 
— a b 847 

Maria Annaof Newburg, queen 
(Spain), b 348, a b 349 

Maria Christina of Naples, 


queen ere b 
Maria de Molina of Castile, 
queen her 333, @ 334 
Maria de adilla, king's 
mistress (Spain) b 834, a 335 
Maria Louisa of Parma, queen 
(Spain), b 856, b 857 


Maria of Portugal, queen of 


Alfonso XI. (Spain), @ b 334 


Maria Theresa, empress (Spain), 


6353, a 354 

Mariana, Juan de, historian 
(Spain), a b 8’ 

Marignae acid (Sulphur), b 670 

Marignac, chemist (Spectro- 
scopy), @ 891 

Marige ld, plant (Sunflower), b 


Marine boilers (Steam-Engine) 
(I11.), a 521-522 
engingt (Steam - Engine) 


government of (Steam- 
ne) (Ill.), b 683 
regulator (Steam-En-. 


gine), a b: > 
os fauna (Spitzbergen), a 
Marine Soap, a 215 
Maritime Province (Siberia), a 
6,08, a9, 614, a15, a 16 4 


Marius, Caius, the elder, gen- 
eral (Sulla), 5 665, a b 666. 


~ 


964 


Marius, Caius, the younger, 
consul (Sulla), @ b 666 

Mark bar Kiki, poet (Syriac 
Literature), b 892 

Market gardens (Surrey), a 729 

Marking ink (Silver), b 78 

Marobia or egy pseudo- 
tide (Sicily), b 3 

a) danas: “Soaps (Somme), b 


Marquois seen a triangle 
(Surveying), & 
Marrah fbi a tay P lodden, 6 
290, a 291 
Marriage (Socialism), 5 230-231 
(Sw itzerland), a b 817 
infections (Sur. ery ), a 722 
laws (Slavery), 
Roman, dt ah (Sla- 
very), b 149, a 141, a 143 
temporary (Shit ites), b 699 
Marseilles, city (Soap), a 216 
Marsh, Othniel Charles, nat- 
uralist (Siredon), a 104, 


a 105 
oe (Suevers pod oo. 
arsha. 10 oe Sponges 
437, D413, ball ide 
Marshall's can ar (Steam- 

Engine) (I11.), a 527 
Vareses, island (Sweden), b 


Marsupial bone (Skeleton), b 


desteiyplatic, mammals (South 
Australia), a 299 

Martin, Abbé (Syriac Litera- 
ture), b 863 notes, b 864 notes, 
b 865 note, b 869 note, a b 872, 
note, b 873, a 897 note, a 899 

Martin of Aragon, king (Spain), 
a b 338 

Martial, Mareus Valerius, poet 
(Statits), a 6 484 

Martorell, Johanot, romancist 
(Spain), a 378 

bath fog ogies (Syriac Litera- 
ture), b 868-869 

4 —o. of Cordova” (Spain), 


Maratha of Maiperkat, bishop 
(Syriac Literature), a 869 

Marutha of boca bishop 
(Syriac Literature), b 880-881 


Marx, Karl, economist (Social- 
ism), a 217, a a, 220, 6 221-226,a b 
229, a 230, b 232 


Mary, Eng., queen, princess of 
Orange (Stuart), b 642 

Mary poart, queen of Scots 
(Stirli Se b 583-184 

kt hare State (Slavery), ab 


Masa race (Soudan), a 292 

Maseagni, Paolo, anatomist 
(Siena), a 49 

Masena, city (Soudan), a 293 

Mason, bee eae senator 
(Sumner) 

Masques, rien Gweden), a 793 
Masrona of Grenoble, Sister, 
nun Stigmatization), b 577 
Massachusetts, State (Slavery), 

a 907, a 908 
Goth Manufactures), b 622 


(uci, b 663 

Sunday), a 691 

Massina, region, see Moassina 

Massolivieri, promontory (Syra- 
cuse), b b 855 

Massoretic creel (Syriac 
Literature), b 5, b 882 

—— liability or (Slavery), b 


Mas’udor_ Ibn oer 
(Syriac Literature), b 

Masudji river tee aly a 673 

ee land (Sierra 
Leone), b 50 

Matoriations Stoies), b 590, b 
591-592, a 

MATERIALS, STRENGTH OF (I11.), 


& 623-639 
Mathematical Societies, b 236 
Matilda, em: — A oe Eng. 
(Stephen), 1 
Mats aes Cece ieanan 
(Sweden), b 784 
Matter an "Force (Stoies), a 592 
Mattioli, Pier Antonio, botanist 


poet 


(Siena), a 49 
Matzenauer, oe philolo- 
gist (Slavs 
bar mis ae el, ie (Spain), a | M 
Menrice; Frederick | —— 
divine (Socialism), b 219, b 
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Mauritius, Flavius Tiberias,em- | 
peror (Syriac Literature), a 4 
Mauritius, island (Slavery), b 


148 
Mausolea, Seljukian (Sivas), a 


Mawlawiya order (Sunnites), a 
b 697 
Maximilian Eo 
(Switzerland), b 827 
Maxillary ae (Skeleton), | 
12 


emperor 


(Snakes), b 199 

May, month (Suicide), a 665 

Mayans y Siscar, al 
classicist (Spain), b 374 

Mayo Kebbi, wady (Soudan), b 
290 

Mayr, Georg, statistician (Sta- 
tistics), b 480, a481,a 484 


Mazarin, "Jules, cardinal (Spain), | 
b 346, & B47 
McCauley, © A. H., explorer 


(Surveys), b 936 
McClellan, George kari gen- 


eral (Stanton), b 919 
(Stuart), a 931 
MeCormick, Cyrus, inventor 


(Stanton), a 919 

M’ Dowell, oe physician 
(Surgery), a 

M Naught, rote (Steam-En- 
gine), b 495, b 514 

M Naught’s car (Steam- 
Engine), ab 510 

McQueen, Walter, inventor 
(Steam-Engine), a 924 

artsy or averages (Statistics), b 


48} 
Measles, disease (Surgery), b 
71 


Measurement of spheres (Sphe- 
rometer), b 412-413 

Measuring angles (Surveying), 
b 734-735 


erga ba Céleste (Somerville), a 


Medals (Simon, A.), a §9 
(Simon, T.), b 
pitta industry (Socialism), 


legislation 
aws), a b 678 
literature (Spain), a 867-370 

oetry (Swe en), @ 792 
= ania slavery, b 137, ab 


(Sumptuary 


Medieval saghay ce a 710 
Mediation, Act of, 
(Switzerland), a b 832 
— education (Syme), b 


1808 


Medical and surgical Societies, 
a 
Medical treatment, see Thera- 
peutics 
works of Bar Hebreus 
Fama Literature), b 898- 


99 

Medicated aera 

Medication, Hindu >(eurgery), b 
707-708 

Medici, CosimolI. de’, duke of 
Florence (Siena), a 48 

Medici, Francesco de’, duke of 
Tuseany (Socirus), a b 242 

Medici, Isabella » princess 
(Socimus), a 242 

een bot duke of, statesman 


Spain), db 
oa ele (Smell), b 175 
Meck, Fielding Bradford, 


naturalist (Surveys), a 936, a 
937, b 938 

Megacles the Alemeonid, 
prince (Sieyon), a 38 

be aeensaspinces (Sponges), b 


Heswnetnidc (Sponges), b 449 
Megarian bigeye (Socrates), 


(Sophists), a b 283 
_— (Sponges) (IIL), a 


es Ber eee & (Steam-En- 
Mobenbe ae (Sicily), b 28 
eee island (Spain), @ 361, b 


eletus of Athens, poet Soe- 
rates), b 244, a 248 ( 

Mellin, Gusta Henrik, novelist 
(Sweden), a 7 

Mellittonidz * aa a 439 


| Mémoires 


| Melo, Francisco Manuel de, his- 
torian (Spain), b 373 

des Sages et Royal 
(Economies (Sully), a b 667 

Memoirs (Staal, \ adame de), a 


456 

Memorabilia of Xenophon (Soc- 
rates), a b 244, a 245, b 246, a 
249 

Memory, physiological (Sleep), 
a b 167 

Mena, Juan de, poet (Spain), b 
3869 

Menang Kabau, region (Suma- 
tra), a b 672, ab 674 

Mendafia de Neyra, Alvaro, 
navigator (Solomon Islands), 
b 263 note, a b 266 

Mendelssohn- Bartholdy, Felix, 


composer (Spohr), b 426 
Mendicant orders (Sunnites), b 
697, note 


Mendip hills (Somerset), b 270, 
ab 211, a 6 272 

Mendoza, Diego de, Don, gov- 

ernor (Siena), @ 48 
(Spain), a 871 

Mendoza, Diego Hurtado de, 
historian (Spain), b 373 

Méneville, Guérin, naturalist 
(Silk), b 65, 5 66 


Menggala, town (Sumatra), a 
73 


Meno of Plato (Socrates), a 249 

Menobranchus lateralis (Sire- 
don), a 105 

Mentawei islands (Sumatra), b 
671, b 672 

Mephitis, mammal (Skunk), a 


bl 

repos mt. (Sumatra), b 671, a 
672, note 

MERCHANTS OF THE STEEL- 
YARD, a b 556 

Merehants *- eanaaarattie! of 
(Smith), b 18 

bas a ae (Stafford), a 


Mercurial treatment of syphilis 
(Surgery), b 721-722 

> lated , planet (Sosigenes), b 

Mereury peer (Spectro- 
scopy), b 

Merida, rise eae Spain), a 322 

Meridian ares ( struve), a 641 

Meridians, Sony Sraeaey of 
(Surveying), b 742 

a ‘Abbe, vicar (Switzer- 
and), 

Merriam, C. he naturalist 
(Skunk), ab 134 

ae oaehe of birds (Skele- 


Mereclas on (Spain), b 399 

Merx, orientalist (Syriae Litera- 
ture), a 875 notes 

Meryon, Charles Lewis, physi- 
cian (Stanhope), @ 467 

Méshiha-zekha, monk (Syriac 
Literature), a 880< 

‘oe layer (Skeleton), @ 


ecu, tissue 
(T11.), a b 435 

Messene, Messina, or Zankle, 
city (Sicily), ab ae b 22, b 28, 
a 24, b 25,ab 26, b 27,0 29, a 
30, a3l, b 82, b 33 

Messenius, Johannes, dramatist 
(Sweden), b 792 

Messiahs, false (Simon Magus), 

Mesta, leer f (Spain) 
e a, company of (Spain), 
a 348, b 355 

Mesta, ‘privilege (Spain), a 815 | 

betel hey bones (Skeleton), b 


(Sponges) 


Metallic sulphates (Sulphur), b 
667, b 670-671 
sulphides (Sulphur), b 667, 


Metalioids, spectra of (Spectro- 
peopens © b 389 
Meta 1 Bae b02 of (Spectro- 
scopy) 
Metamorphoses, 
don), b 103-105 
Metaphrases Conant a, 850 
—_ hb Bt of Plato (Socrates), 


aetapephsi EP yam (Skele- 
Metatarsus, fe (Skeleton), b 
ingens (Skeleton), b 113-114 


pene (Sire- 


Meteorite —_- of new stars 


(Sun), @ 
Mention Societies, a 237 


ab Miklosich, 


Nekslogee Aon (Sig- 
nal Service), 
(Singapore), b100 


Meteorology 
(Sussex), 
Meteors, falling through solar 
atmospheres Sun), 2683, a 684 
Metge, Bernat, translator 
(Spain), a 378 
Met oda American (Sne- 
then), a b 916 
Methodist Protestant Church 
(Snethen), b 916 
Metres, . poetical (Syriae Litera- 
ture). b 867 note, a 868, b 872 
Metrical Ke pase (Sopho- 
cles), a b 287 
Mexican ae process 
(Silver), a 77 
Boundary Commission (Sur- 
veys), a 936 
Mexico, History of Conquest of 
(Solis), b 264-265 
Meyer-Merian, T., poet (Switzer- 
land), b 838 
Mezha river (Smolensk), a 193 
Mezzotint shading (Survey- 
ing), a b 747, a 7i1 
Micah or Mikha of Lashom, 
sy (Syriac Literature), a 


Michael  VIII., Paleologus, 
emp. (Sicily) b 32, tae 

Michael of ‘al-Ahwaz , bishop 
(Syriac Literature), a "893 

Michael the Elder of Meliténe, 
peleacae (Syriac Literature), 


Michael the Youn Hat ze Li 
of Meliténe, pa byrlag 
Literature), a 2806 po 
Micharino, or Domenico Becca- 
pga painter (Siena), ab 44, 


Michel's extraction apparatus 
icheagelo, a 
as angelo, artist (Signor- 


M fereiocree organism (Sur- 
gery), a 714, a hd 2 719 

bt pad ace Xs b 5938-594 
icromastictora es 

Poet ce 
icrometer-microsecope ur- 
veying), b 754-755 F 

¥ feromorinide epee b440 
icroscleres nges) (Ill), a 
432, b 433-434 ~ 

Microsclerophors (Sponges), ab 


44 
Microscope, binocular (Stereo- 
scope), b 568-569 
onan (Surveying), a b 


Microscopic-micrometer (Sur- 
veying), b 754-755 


Microscopical Societies, a 237 
Midas, k ng, Phrygia (Silenus), 


Middle Head, cape (8. 
as Bae pe (Sydney), b 


Middle poeta’, mortality on 
ie | 47 
n tribe epg a 
Mid urst, borough (Sussex), & 
761, a 762 
Migrations (Slays), a 154-155, a 


Fra 
Gaur ‘a b 1b "bed ae 


Milelinot brothers, poets 
he a 

i district a call 
uflehhoten 


. Shin’) Oe im 
Miliary fever (Sweating & Sick- 


ps (Su 
Militia Tewedenl , 
Milium, = 
eases), & 
Milk Su: 
Milk of Su 


land), b 


Milles of Su 


® 


Milton, John, poet (Sonnet), a 
276 

Mimes, Greek oe a 288 

Mimicry, protective (Sloth), a 


Mimnermas, poet 
195, a 196 

Minch, strait (Skye), a 135 

Mineral spicules (Sponges) (I11.), 
& 432-434 

Mineral Springs (Spa), b 306 

(Sydenham), a 844 
Minerals (Siberia), a a9, a18 
Silesia), b 58, a rt 


(Smyrna), b 


Somerset), b 271 

South Australia), a b 298 

South Carolina), b 301-302 

Spain), a 315-316 

Stafford), a b 459 

Styria), b 646 

(Switzerland), a b 816 
Mines (Sweden), b 780 

Maghara (Sinai), a 96 
Mining (Sicily), a 36 

(Siberia), a 15, b 16,a 18 

laws (Spain), b 815 

Sicilian (Sulphur), a 668 
Minimal Surface, b 706 
re, state (Swisshelm), b 

4 
Mio river (Spain), a 309 
Minoa, town (Siphanto), b 102 
Minorca, island (Spain), a 361 
Mint, coinage (Sydney), a 847 
Minusinsk, government (Sibe- | 
pa), a b 6, note, a 12, a 13, b 14, 


23 flora (Spitzbergen), a 


Mise river (Sinigaglia), a 102 
Missions, Christian (Solomon 
Islands), a 267 
(Syria), a $63 
Protestant (Stuart), a 932 
Missionaries, American (Syriac 
Literature), a 864 note 
a , State (Slavery), b 907 
Missou 1820 


(Smell}, b 
Mitchell, ‘Weir, neurologist 
(Siee p), a 165 

“adnate b 201 note 
"homie the 
-istak | Sinope), b 102 | 
(Sulla), b 665, a 666 
Mitecherek” ’ Rilard, chemist 
(Spectroscopy), a 390 
Moassina region (Soudan), a b 


Moccasin Snake, b 210 
Modée, Reinhold Gustaf, dra- 
matist (Sweden), b 794 
me Boo See of Mater- 
s),b 
Mohammed ‘Ali, pasha, Egypt 
(Sunnites), b 697 
Mohamme Ahmed, Sudanese 
Mahdi ope ye 700 
ay mispain): i pert ca- 
p n), a 
Mohammed III. of Baghdadh, 
oe caliph (Shi‘ites), b 


ve ek of a hae al Mah- 
matinee nos det ‘eey, butte nee 1846 
(Sumner), & 
ss hanitary (Sunnites), a 
Persian cle Shi'ites 
Mo! niaeetad me o <— a 
anim: Mm 

Molluses (Siberia), a : 
Molluscum Pa tl (Skin 


Diseases), 2 129 
ss bree “William, 
a mnseny Mheod 


Mithrad 


author 
r, historian 
(Sulla) 
Monachismn oe in (; Rags 
, & 886, 


ie (Syriac i, Oa 
itigenoiee Nr vitew g a 273 


Montatic THoobiry (Srl (Syriac Litera- 


ture), @ 892 
remains (Suffolk), a 655 
Monastic ( ), & 


(Sponges) 
_(Iil.), ab 
xia Se rtayy aint aed 
‘ monse a 
sy a29l 


oro 


ae 
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Moncada, Francisco de, histor- 
ian (Spain), b 873 

Mond process for sulphur (So- 
dium), @b 257 
Mohammed Oa Nasir, 
(Spain), b 

Mohammed Ee ‘Abd al-Rah- 
man, caliph (Spain), a 830 


caliph 


Mohammed ibn ‘Ab allah, al 
hay Ne pg Ue b 331 
Mohammed _ibn-abi- ee al 


~The , caliph (Spain), b 328- 
Mohammed ibn al-Ahmar, of 
Granada, caliph (Spain), a b 
832 
Mohammed Khodahbende Oel- 
jitu, shah (Shitites), a 698 
Mohammedan conquest(Spain), 
& 824-325 
Sy lee Literature), a b 


euioras (Slavery), a 152 
States pe a 327-332 
poorer classes (Sunnites), b 
697-698 
supremacy (Syria), a b 862 
Mohammedanism (Sunnites), a 
694-700 
GF er ee district (Suma- 
tra), a 673 
Mole, arm of the (Skeleton), 5 
125, a 126 
olfactory organs of (Smell), 
b 176 


Mole, river Gury). s a b 729 
— (Sugar), b 657, a 659, b 


“ne density (Smell), b 
77-178 
ray Louis, Jesuit (Suarez), 


645 
Mondeyille, Henri de, physi- 
cian (Surgery), a 710 
Mondhir, pel (Spain), b 327 
pg ge , depreciation of (Solon), 


canard (Spain), b 819 
ar gee influence (Shi‘ites), 
a6 
Mongols, race (Siberia), b 13 
Monism (Stoies), a 592 
Monkwearmouth, town (Sun- 
derland), 5 691, a 692 
Monophysite literature (Syriac 
Literature), a b 865, 6 870, b 
873, b 879, b 881-884, a b 899 
Monophysite schism (Syriac | 
Literature), b 871-8738, a b 874, 
a 875, b 876 
Monroe, Alexander, of Edin- 
hee physician (Surgery), a | 


835 " 
Moonga silk, b 70-71 
Moorish sh Granada (Spain), b 332, 


power, cee of 
PUspain), a 34 
; vp ee or Beibers (Spain), a b 
Gata” conquest of 
(Spain), b 331-332 
expulsion “4 S g a 313, 


b3l4 
an (Sweden), b 778 ines 
nents 
 Sapert Spe ERO 179, note, a 4 


Moralists (Spain), a a 374 
b | Morality, see E 
classical Slavery), b 137, b 


oe (Sophists), a b 282 
theory of (Smith, A.), b 180- 


Oe aot of (Socrates), b 


Morat, lake (Switzerland), a 815 
town (Switzerland), b 826 
a ‘de, pox ‘ enigy”, En ag 
= n), @ 
ra , race ave b 158 
wsect, (Spangenberg), 


yey 4: Firth (Sutherland), b 763, 
ab 764 


+ Sasi eg 


Moret Law (Slavery), a 151 
Moreto, Augustin, dramatist 
(Spain), a 873 
Moriscoes, people (Spain), a 341, 
ab 344 


Mark, Jakob Henrik, novelist 
Sweden), ab 794 

Morl, Maria von, “ L’Eestatica,” 
of Caldaro (Stigmatization), a 
578 

Morland, George, 
(Smith), b 186 

Moroe ne Slave-trade (Slavery), 


152 
Morselli, statistician (Suicide), 
a b 663, a b 664, a 665 
Mortada, caliph (Spain), a 330 
Mortality from ale eyed 
(Surgery), b 726 
— (South Australia), a 


painter 


Mortenge, chattle (Slavery), b 


pillars, Attic (Solon), b 267 
a ak rey on (Surgery), a 717, a 


Mosandrium, element (Spectro- 
scopy), & 891 
ea tis road, great (Siberia), a 
15 


Moserop recorder (Steam-En- 
gine), a 534, a b 536 

Moses of Aggél, bishop (Syriac 
Literature), a 865, a b 877 

Moses bar épha, author (Syr- 
iac Literature), b 863 note, a b 
8 


90 
Moses of Chorene, historian 
(Syriac Literature), a 867 
Mosh race pt eee a 292 
Mos Cordova, vizier 
a ai 5 328 
i va river (Smolensk), a 


ene (Sofala), b 259 

Mosquitoes (Siberia), b 12-15 

Mosso re Rie (Sleep), a b 
165, b 166, a 168 

Mosso tribe (Soudan), a 292 

ee Strdém or river (Sweden), 


Mother ve Dream (Spen- 
ser), b 410 
Motion, corporal (Snakes) (I11.), 


Mottled soap, b 214-215 
ee Canon (Socialism), a 


Mount Coburn (Sussex), a 763 

Moy river (Sligo), a 169 

mc nae (Sunnites), b 696, 
a 6' 

Miihlhausen, town (Switzer- 
land), @ 825, a 829, a 830, b 831, 


& 833 
ete iss official (Shitites), a 


Muki district (Sumatra), a 672 

Mulahacen, Cerro de, mt. 
(Spain), b 308 

Mulberry tree (Silk), b 64 

Miiller, Friedrich, philologist 
(Soudan), b 291 note 

Muller, Jo: lannes anny historian 
(Switzerland), a 

Multiradiate splentes (Sponges) 
(I11.), a b 482, a b 433 
Mummius, Lucius Achaicus, 
consul (Spain), 821 

Muni cipal government, Roman 

(Spain), b 322 
representation (Spain), a 


Aragon (Spain), a 337 
Munku-Sa et mt, (Siberia), a 
7,b10 note 
Muntaner, a chronicler 
(Spain), a 
linsterthal, aigtrct (Switzer- 


land), b 30 
ae fie i line (Sweden), a 


Mar aia (Styria), b 646 
Murcia, egy (Spain), 
a b 310, a b Bil, baie 
ab "S13, © 814, ab 315, b 316, 
b 820, a 861 
Ar ooin). conquest of 
a ,& 332 
“Murdoch's engine (Steam-En- 


gine), a 542 
iurdoch’s ba peat (Steam- 
Engine), b 
wba py (Soutn Australia), 
a 29) 
ben Cast, it king (Spain), b 


Mund Ibn soomerts general 
(Spain), a 


965 


hp Jebel or mount (Sinai), b 


Muscardine, disease (Silk), a 65 
Muscovado (Sugar), a 659 
Muses, myths (Siren), b 105 
Museums (Stockholm), b 588 
i theatrical (Sophocles), a 


yuck, perfume (Smell), b 177, a 


Musk root, drug, see Sumbal 

Musonius Rufus, Caius, philo- 
sopher (Stoies), b 601, a 602 

Mute Swan, a b 769 

Mutes, glides from and 
(Speech-sounds), a b 897 

Muya mts, (Siberia), a b 7 

4 kum,steppe (Syr-Daria), 

$59 
ees novelist (Slavs), a b 


to 


Myer, Albert J., surgeon (Signal 
ervice), @ 903, a 904, a 905 
eae relics (Sword), b &8389- 


Myliusidee (Sponges), b 439 

Myocetes, cells (Sponges) (I11.), 
&@ 435, a 436 

Myoma, Aiea of (Surgery), b 


Myopia, disease (Spectacles), b 
386, @ 387 


Myrmecobius, ant-eater (South 
Australia), a 299 

Myron L., king (Sieyon), b 37 

se ae ‘authors (Spain), b 373- 


Mysticism, Mohammedan (Sun- 
nites), a 697 

Mystery of = Magian Kings 
(Spain), a 367 

bichon "> gla classical (Stoies), b 


Greek Silenns), b 56 
ep inx), b 413 
Styx), a b 47 
eed Donentan (Slavs), a 162 
Myxinidee, fish (Smell), b 175 
My xospongiw (Sponges), b 431, 
a b 4387, a 489, b 444 


je ae kingdom (Syria), a 


Nabis, tyrant (Sparta), a 885 . 

Nabuco, Joach om abolitionist 
(Slavery), @ 151 

Nadir Shak Sistan), a b 109 

Persia (Shi‘ites), a 699 

Nifels, battle, 1888 (Switzer- 
land), a 823 

Nagnatee, race (Sligo), b 169 

Nahan, town (Sirmir), b 105 

Naharina, region (Syria), b 861 

Naharro, Bartolomé Torres, 
dramatist pein), a b 870 

er , growth of (Skeleton), a b 


ae genus (Snakes) (Ill.), a 
Nakshbendiya, 


nites), a 697 
Nandhia river (Sultanpur), a 


order (Sun- 


Nagin, ae Charles, general 
fianien s,Kiadom (Spain), b 341, 
aaquinition of (Spain), b 338, 

a 339 
pie nage , emperor (Sieyes), a 


Slavery), a 149 
Ss ain), ab 857, ab 358° 
Stael), b 457, a b 458 
Switzerland), a b 832 
Napoleonic Liber (Stein), a b 558 
(Suchet), b 64 
wry plant ‘Spikenard), b 413- 


Narni, ney og nun (Stigma- 
tization), b : 

Narsai of fo lle poet (Syriac 
er b S708, a 878, b 


Nar river (Syr-Daria), a b 857 

Narra k fort "Gebarh) b 87 

Reena at 

Neabvitle, ba o, battle of 184 (Steed- 
man 

nuwavio or » Pageh islands (Su- 
matra), b 

Nassau, Maurice of, Prince of 
Orany e, Soldier (Stevinus), b 

Natal’ district (Sumatra), b 672 

National omg oh of Sciences, 
Washington (Societies), a 285 


966 


National debt (South Austra- 
ula), a 300 
Spain), a b 319 
Museum, Washington 
(Smithsonian), ab9l4, 
ab 95, a 916 
(Societies), b 234 
National Rath or council (Switz- 
erland), 816, a 834 


Nat an) 


workshops (Socialism), b 
220) 

Natural rans (Survey- 
ing), a 74 


Nauroz, fenst (Shi‘ites), a 699, 
note 

NAUTICAL SURVEYING, a b 750 

Navacerrada pass (Spain), b 308 

Navaland Military societies, a 
239 

sie wad (Steam-Engine), b 


Signals, b 54-55 
Navarette, _ battle 
(Spain), a 335 
Navarra, province (Spain), b 
312, b 314, a 815 
Navarre, kingdom of (Spain), b 
326-327, a 828, b 830, a b 331, b 
838-340, a b 349, a 341, ab 342 
Nayarrese- Aragonese dialect 
(Spain), a 365, b 36 ; 
Naver loch and rhe (Suth- 
erland), a b 764 
Navigation warnings (Signal 
Service), b 904, a 900 
Navy (Spain), a 318 
(Sweden), b 781 
Dionysian (Syracuse), @ 855 
yards (Sydney), b 847 
Naxos, town (Sicily ), b 20, b 23 
Nebrodian mts. (Sicily), a 35 
Necrosis, bone (Surgery), b 719 
cartilaginous (Surgery), b 
720-721 
of tissue (Surgery), a 717-718 
Nectariniide, family (Sun-bird), 
a b 636 
oy paar genus (Sun-bird), 


of, 1867 


sath race (Soudan), b 291, a 
Negro Slavery, b 996-910 


Nemcova, Bozena, authoress 
(Slavs), a 162 

Neodrepaning, genus (Sun- 
bird), b 686 


Neoplatonism (Simplicius), a 93 
Nepotism. first igs papal 
(Sixtus IV.), b 
Neritidee (Snail), » 197, a 198 
Neroni, artolommeo, painter 
(Sodoma), b 258 
Nertehinsk district (Siberia), a 
7,a9,b10,b13,a14,@15 
Neruda, Jan, poet (Slavs), a 162 
Nerve-centres (Sleep), a b 166 
Nerves, olfactory (Smell), b176 
‘Nestorian literature (Syriac Lit- 
erature), b 884-888, b 890- 
a ae 8 3-894, b 896-897, a 


schism (Syriac Literature), 
a 869, ab 870, b 873, a 
878, D879. 
Nestorians, sect (Socotro), a 244 
Nests (Stickleback), a 0575 
Netherfield, parish (Sussex), 6 


761 
Ni bint ieee (Skin Diseases), a 


Neubauer, orientalist (Syriac 
Literature), a 883 

Senge canton (Switzer- 

and), a b 816, a b 8i7, a 

ag 4819, a 825 note, b 826, 

a. 828, b 830, b 882, a '833, a 


ae (Switzerland), a 815 
town (Switzerland), b 816 
Neumann, J. B., philologist 

(Sumatra), a 674, noe 


Neural arch (Skeleton , 0119 
foramina, cranial (Skele- 
ton), b 128 


Neuralgia, Ct Chinese cure of (Sur- 


nok ice! (Slavs), b 154 

Neuroses apa be (Skin Dis- 
eases), b 13 

Neutrali (emaia, 1778 (Spain), 


Newberry, a me) logist 


Surve 
New Ci Castine 
Neweadtioundor tyme, town 


FE te rk Chueh the eatiinglesbere’, 
NSD 7ST, a D798 


a — i 


city (Spain), ab. 
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Newcomen, Thomas, mnyenkar | Habeas, province (Sweden), | 


(Steam- Engine), b 491, a b 492, | 


a 493, b 536 
Neweomb, Simon, astronomer 
(Sun), b 682 
New England (Slavery), b 906, a 
907, a 908 
name acquired (Smith), 
1 


New eo, state (Slavery), 
a 905, b 

Newhaven, ch i (Sussex), & 761, 
a7 

New Selvetia, California (Sut- 
ter), a 941 

Newington division (Surrey), 5 


New Jerusalem (Swedenborg), 
ab 798 
New Shoreham, borough (Sus- 
sex), a 762 a? 
i+ waar islands (Siberia), 
al 
New Testament, editions of (Ste- 
p hens), b 561, @ 562 
versions of (Syriac Lit- 
erature), a. 864-866 
Newton, Sir Isaac, philosopher 
(Squaring the Circle), a 453 
New York, jurists, biographies 
of (Street), b 930-931 
state (Slavery), a 908, a 909 
New York, ens (Stock Ex- 
change), a 
Academy of Sciences (Socie- 
ties), & 235 
New Zealand (Swine), b 811 
Nias islands (Sumatra), b 671, b 
672, a b 674 
Nicander, Karl August, poet 
(Sweden), b 795 
Nicias of Athens, general (Syra- 
cuse), b 853, a 854 
apc yo (Stork), b 605, note, 


Evite a 768 
Swift), b 798, a 799 
Nidwald, see Unterwalden 
Niemen river (Suwalki), b 765 
Niger, Petrus, or Peder Syart, 
historian (Sweden), a 792 
Nihilism (Socialism), b 228-229 
Ni = Novgorod fair (Siberia), a 
Nikolatevskiy, military post 
(Siberia), a 17 
Nile basin (Slavery), b 152 
river (Siluridee), b 74, a 675 
atc discovery (Speke), b 


Nilsson, Sven, paleontologist 
(Sweden), a 796 
Nisibis, Hymns of (Syriac Litera- 
ture), a 868 
Nithard, Father, 
(Spain), a 847 
Nitrate (Silver), a 77, b 78 
Soda (Sodium), b 258 
ete is due of (Spectros- 
copy), 
assis waterfall (Swe- 
den), a 775 
Nobles (Sweden), b 781, a b 784, 
a 786, a b 788, a 78: 9, a 790 
of pragon (s (Spain), b 336, b 


repression of (Spain), @336 
es eee defined (Surface), 
7 
—, causes of bone (Surgery), 


Noi ee Silk), a 70 
eer ete philologist 
Smallpox), a 72 note 
(spring Literature), b 
865, notes, a 869 note, a 
871 note, a 876, b 894 
oe ae (Syriac Literature), 


statesman 


Nomocanon, Nestorian (Syriac 
Literature), a 901 

Nonnus of Nisibis, archdeacon 
a riae Literature), a 890 

enfiycht, H vig Char- 

aor poet (Sweden). a 794 

Nordensjold, Adolf Erik, baron, 
navigator eae se b 425 

Nordens neralogist 
(Sierra ne), a 

et tonal el ; (Sulphur), 


Norfolk, dukes of (Surrey), b 
Normal ear of 

es ‘a i Garongts Ma- 
oe of a py es b 705, b 


Norman conquests (Sicily), a 


ab7 

Sone William, manufacturer 
(Steam- Engine), b 923 

Norrkdping, town (Sweden), b 
774, a 780 

Norrland, , prov ince (Sweden), a 
774, ab 777, ab 779 

Norrmalmen, suburb (Stock- 
holm), b 587 

North Carolina, state (Slavery), 
b 906, b 907, a b 908 

North-East Land, island (Spitz- 
bergen), @ 423, a 424 

Northern War, 1700-1718 (Swe- 
den), b 788-789 

Northumberland, Hugh Smith- 
son, duke of (Smithsonian 
Inst.), b 913 

Norway, Kingdom (Suicide), b 

662, b 663 
poe with (Sweden), b 782, 


Norwegian Channel (Sweden), 
a 776 

Norwegian Kings, Sagas of 
(Snorro Sturluson), b 212 

Norwegian learned Societies, a 
236, b 237, b 238, a b 239, a 240 

Nosairians, race (Sy ria), b 862 

Nose, structure of the (Smell), 
b 176, & 177 

Noses, Hindu (Surgery), b 707 

Nosology (Sydenham), a 845 

Botpohord (Skeleton), a b 117- 


Novatianiss, sect (Socrates), a 
Novels eertens ab 794, b 795,a 
796 


AES (Slavs), a b 162 

by (Smollett), a 194; 
oi 

French (Souvestre), b 305 

historical (Smith), b 143 

modern, the (Spain), a 376 

picaresque (Spain), b 371- 

72, b 874 


Nowell, Robert, benefactor 
(Spenser), b 407, note 

Nubas, race (Soudan), a 292 

Nubians, race (Soudan), b 291 
note 

Nu ’m4an ibn al-Mundhir, King 
of Hérta (Syriac Literature), a 
880, note 

Numantia, Sig of, 141, 183 B.c. 
(Spain), a 321 

pee machines (Station- 


wuinbets Index (Statistics), ab 
ae Theory of (Smith, H. J. 


Numerals, Lmerene Lip symbols 
of (Speech-Soun Ss), a 404 
a Nufe race (Soudan), a 2 


Nura or Nuratyn- tau, mts. (Syr- 
Daria), a b 859 

Nureff, river (Slavs), b 154 

Nutmeg ere (Singa- 
pore), a b 100 

Nutrition, disorders of (Skin 
Diseases), a 129-130 

Nuitall, Thomas (Shepard), a 


Nut’ Land (South Australia), 
Blin slave-trade (Slavery), 
Nyberg, Julia, poet (Sweden), a 
isto re 


(Sweden), a 796 
tat nie city (Smyrna), a 


philosopher 


Oaths, ancient (Styx), a 647 

Ob or Obi aes (Siberia), a b 9, 
a10,614, a 

Obdorsk, ak (Siberia), a 14, b 


Ochino, Bernardino, reformer 
cag pe b 241 

Ode, choral (Stesichorus), a 571 

ode, Anders, poet (Sweden), a 


oder, river (Silesia), a b 58 


a| Odoacer or Odowaker, king, 


Italy (Sicily), a 28 

Odor, mephitie (Skunk), a b 134 

(Elipus Coloneus, play (Sopho- 
cles), b 285, b 286, b 287 

Gdipus Tyrannus us (Sophocles), a 
280, a b 286, a 

OFFICERS OF Rohe GREAT, b 
475-477 

Ogé, Vincent, insurrectionist 
(Slave ry. b 148 

Oginski, hetman (Slonim), yi hs 

Oginskis, family (Siedlee), b 

Ogle, statistician (Suicide), - 
662, b 663, @ b 664, @ 665 

Oglethorpe, James, governor 
(Slavery), b 906, a 

oom o Anerdéen, iy paemeiom 
(Surgery), @ 718, b 

Oidium Tuekeri, tml (Sul- 
one a 669 

pipe lines (Steam-Engine), 


a 541 
oil of vitriol (Sulphur), b 669- 


670 
Oils and fats (Soap), a 214 
pees (Spikenard), b 413-414 
Kelly, James, divine 
» (Gnetien); b 916 
Okhota river (Siberia), a 10 
Me ci Sea of (Siberia), b 10, 


ong Lap-King (Sweden), b 


Olas Sag Sago, St. (Snorro Sturlu- 
son 
OG isan (Sweden), b 775, b 
776, @ 
old Catholics, sect (Switzer- 
Jand), b 834 
Old Testament, versions of 
ere Literature), b 863-864, 
Oldenburg, Henry, author 
ote b 416, note 
actory 0 comparative 
view of (Smell), b 175-177 
region Ge ab 1.3 
an island (Su pa 


oligodon:ide, family (Snakes), 


ie Gaspar de Guzman ue: 
duke,statesmad (Spain), b 349, 


Olive culture ), ab. 

Olivers, Galle ce 
ugar), 

onsen 


852, &8538,a 806 
Olympiodorus, historian | 
men), @ 306 } ‘ 
Olynthus (8) 
Oman, district 


7) 
Omberg, mt. wed 
omer mt, (S see Umbi 
Onumianeae (Surveying 


756- A 
hidiid ail) 
cues lavas oa 


Obererbund or league (Switzer- Ope 


Oberland: district  (Switzer- 
land), b 815, a $18 


Peat ‘diving (Swimming), a 
Observations, eclipse (Sun), b 


Observat Sydney), b 846 
ba ae du (Surgery), b 
Obwald, see Unterwalden 
pice petdraperbet rtaby goa! | 
Pr site » b 664-665 
, b 808 
re n a a= wf 7 


Oppian Law (Sumptuary Laws), 
a 6738 
Cegteron, Russian (Siberia), b 


— Loreention (Skeleton), a 122, | 


optical square (Surveying), a 


Optics Serene oe a. 565-566 

Oracles, Greek (Sibyl), b 18-19 

Oratorios (Spohr), @ 427 

Oratory, 5 palpls (Smith), b 187 

Orchian Law (Sumptuary Law), 
a 678 

Order of the congruence (Sur- 
face),.a 705 

Order of the Surface, a 703 

ee etfect of Holy (Slavery), 

lu 
oe 2,8 and 4 of Surface, ab 


Ordnance Survey delineations, 
British (Surveying), b 
7A7-748, b 751, a 752, a 


798 
methods, British (Sur- 
ying), @ 745 
Onpbe ty ‘Peo king (Spain), b 
Ordoto M., om king (Spain), 
b 326, a 8: 
Ordo tL, tie: king (Spain), 


b 326 
AS Alde river (Suffolk), a 


Orebro, province (Sweden), a 
778, b 779, b 780 

Orense, provinee (Spain), b 312 

Ores (Silver), t b 76 

= of Steam-Engine (I1l,), a 
05 


Oriental press, American 
(Stuart), a 932 
swords (111.), b 840-841, b 842 
Origen, Christian father (Simon 
Magus), b 86 note 
(Socrates), b 251, a 252 
i of species (Siredon), b 


Geeepeting Summons, b 676 
Orinasals, glides to and from 
a pocals decievta): a 398 

Orleans, Louis Philippe gomepe, 
Egilite, duc de Sodium), a 


2 
Ornithorhynehus (Skeleton), b 
Gaereshe (inet ), 8.68 

rogra) eria), & 
Orem, lake ( iberia), et 
promis ao r (Syria), b 

Count of, atater 
pain) b347,a0 319 
ones dynasty (Sicyon), 
Orth: us (Sun-fish) or 
Orthoton Seon 2 vi 
yim s island nnd Syracuse), b 852, 
855, a 

“ Oruketer F Ammphibolos, "dredge 


Church), rT 
ersten >i ad river (Suf- 


fol 
ona tS ie (Sweden), a 791 
Oscar posed king (Sweden), b 791, 


b 796 
Cenre he ) (T11.), a 430, 
4 sells Cb ye hare ts b 


, & 
fai. "3 442,b 443 : 


Oscarellida: (Spon; Bes), ak 439 
Oscillating e : 


(Si Engin @),b mate 
team-Engine 
marine engines Jakes Rn- 


), & A: 
Oseule, feel (Ss ngs 
Ossétr, fish (Sturgeon), b 644 
Ossola, Val d@’ (Switzerland),a b 


ogra disease (Surgery), 
oedens, anya rovince (Swe- 
d a 77h, & 776, a 778, ee 
Ontitis, ‘rarefying (Surgery), b 
a , town, see Siut 

re Fodio, emperor 

a 262 

otingp Hrth sack of (Swa- 
Otrie of SPaxoDy, teacher (Silves- 
Otto a aes (Silvester), a 


el Poa Posive ) 
sean 


Gunnites), « 
Ouse river (Sussex), @761 


ime 
Meee of the 


INDEX TO VOLUME XXII. 


Ouse, Little, or Brandon, river | Palm Sugar, a 661 


(Suffolk), a 654 

Outlines of ae Physiology 
(Stereoscope), b 56 

Ova (Sponges) (IN) Vad 441-442 

Ovando, Nic holas, governor 
(Slavery), a 146 

Ovariotomy (Surgery), a b 726 

Overbeck, orientalist (Syriac 
Literature), a 808, a b 869, note, 
a $70, 0 872 note 

Overbury, Sir Thomas, murder 
of (Somerset), b 213 

Overhand stroke (Swimming), 


a b 808 

Oviedo, kingdom (Spain), a b 
826, b 827 

aelgmeigs cba ort Spee a 308, 
a 81, b 812, b 814, b 814, b 318 

Owen, emery philanthropist 
0 8200, 8 216, b 217, ab 
19, a 220, & 221, b 222, a b "999 

Ox Mountains (sli 0), @ 169 

Oxenstjerna, tinal, statesman 
(Sweden), ab 787, a 788 

Oxenstjerna, Johann Gabriel, 
poet (Sweden), a 795 

Oxford. Robert Harley, first earl 
ne statesman (Swift) a b 802, a 


3 
Oxford dear gyateg (Southey), a 


(Stanley), b 468 
Oxide of Silver, a 79 
Oxygen, physiological effects of 
(Sleep), a 166 
ae of (Spectroscopy), 
8 


3 
Oykel river (Sutherland), a b 
‘ 


Pachastrellide (Sponges), a 440 

Pachydermata (Sumatra), b 673 

Pachymatisma BS hee ye (I1.), 
& 435, a 436, a 4 

Pacific Coast Signal Service, a 


Packing, in eylinder (Steam-En- 
gine), @ 5388 
marine ap nah (Steam-En- 
gine) (Ill.), b 543 
Padang highlands and_resi- 
pie (Sumatra), @ 6 672, b 673, 


674 
Padre Sidempuan, town (Su- 
matra), b 672 
rire wes suburb (Sydney), a 
Padilla, Juan de, insurrectionist 
(Spain), a 343 
Paddle engines (Steam-Engine), 


a 543 
Pecilastra (Sponges), b 432, a 


Pageh or ole ea islands (Su- 
matra), b 

Parham Mavtor (Sussex), a 761 

raging. machinery (Stationery), 


A pd stereochromie (Silica), b 


Painted Snipes, a 212 note 
Painting (Siena), a b 49 
American Sa a b 643 
(Sully), ab 983 
Dutch eae ager) ab 213 


English | ‘stothard), b 607 
French onsen a h2 


Italian Signorelli), b 55-56 
Ss soe hcl 


Pajares Spain, b 307 


| Palace Gtocurpim), a 587 


communal (Siena), b 4t 
Ligon pe 8 (Spatalo), b 380, 
a 
Paleo 


§ = Speech 
Sounds), a Gpe 


Paleozoic strata (Slate), b135 
Palatalization (Speech-Sounds), 


a, 898 
Palembang residency and river 
(Sumatra), b 671, a 673, a 6 674 
a in province Nees in), a 
308,a 3 $12, b 31 
Pea Ag mtd (Sicily), a = 
rT country (Syria), b 860, 


862 
“palo della Contrade, festival 


(Siena), b 
‘allas, Pierre Simon, naturalist 
(Sun-bittern), b 686 


Palmblad, Vilhelm Frederik, 
editor (Sweden), a 795 

Palmerston, town (South Aus- 
tralia), b 97 

Palmyra, city (Syria), a 860, a 


Palos, Cape (Spain), a 897 

Paludinidw (Snail), b 197, a 198 

Panetius, ee eeEner (Stoies), 
b 599, a’ 600 

Panama hats (Straw), a 623 

Panama, isthmus, sea-levels at 
(Surveying), b 7: 44 

Pancorbo pass (Spain), b 897 

ae een city (Sicily), a b 29, a 


Pantaaras h (Surveying), b 758 
Pontotoc: island (Sic ily), a 36 
Papal authority (Silvester), b 82 
States, see STATES OF THE 
CHURCH 
me eon d (Spain), b 350, a 


Paper-folding machinery (Sta- 
tionery), a 473 
ruling (Stationery), 2 478 
Peppautas, » , theologian (So- 
erates), b 252 
Papin, Denis, inventor (Steam- 
Engine), b "491-492 
Papular oe (Skin Dis- 
eases), b 130 
Paracelsus, Auréole Philip The- 
ophrastus Bombast von Ho- 
henheim, alecbemist(Surgery), 


a 710 
Paragastrula, sac (Sponges) 
(TI1.), a 442 
eee ee cranial (Sur- 
), & b 724 


Paral el motion, beam-engines 
Stearh- -Engine), a 537- 
3 


8 
nae (Steam-Engine), 
49. 


Parallel surfaces, a b 706 

Parameras, plateaux (Spain), a 
808, b 310, a 811 

Parang latok, weapon (Sword), 


a 841 
Parasitic disorders (Skin Dis- 
eases), b 181-182 
Bory or Spongiz (Sponges), 


437 
Paré, neers physician (Sur- 
gery), ab7 
Paris Bourse (Stock Exchange), 


585-5 
Paris Mountain (South Caro- 
lina), a 801 
Park, Edward A., theologian 
(Stnart), a 9382 
Parker, W., engineer (Steam- 
Engi ne) b 645 note 
Parks (sydney), a b 846 
Swansea), b 770-771 
Parliament, acts of (Statute), b 
485-488 


Long (Sunday), a b 689 
Parma, duchy (Spain), a 351, a 
b 352. @ 853, a 304 
Parmenides of Elea, philoso- 
pher (Sophists), b 277 
Parnell, Charles Stewart, eman- 
cipator (Stewart), a 929 
pee of poets (Smith), a b 
oo river (Sydney), b 


845, a 
Parrét, Sl (Somerset), a b 271, 


Parsons, ©. A., inventor (Steam- 
Engine), b 542 

Parsons’ Ordinance (Switzer 
land), b . 

Parthetiope, myth (Siren), a 

Partisan jinn Hy Carolinian 
(Sumter), a b 935 

Partridge, bird (Sweden), b 779 

Pasaman mt. (Sumatra), b 671 


Passer, birds (Sparrow), a b 383 
Passerita, species (Snakes) (T1L.), 


a& 206 
Famed, Cantabrian (Spain), b 


Passions, the (Stoies), a 596 
ng al Louis, biologist (Silk), 
Faget, bird (Starling), a 475, 
Pati n (Sword), a 849 
de foie ‘ole oh dish (Stras- 
Ate a 618 
Patella, bone (Skeleton), @ 126 
means et on anisms (Sur- 
gery 
poisons oan a 716 


967 


) Pathological te of tumors 
(Surgery), a 723 
Pathology (Smallpox), b 172-173 
(Stigmatization), a b 578 
(Stomach Diseases), a b 603, 


a b 604 
Patifio, Joseph, Don, statesman 


(Spain), a b 852, a 353 
Patriciate, es (So- 
leure), a 26 


Patriotism (Socrates), b 245 

Patron, Athenian (Solon), h 268 

Paterson, Carlisle P., engineer 
(Surveys), b 929 

Pattinson’ s furnace (Sodium), a 


Pattieon, Mark, critic (Sonnet), 
a 276 
Paul I., Petrovitch, ezar (Sla- 
very), ali 52 
(Suwaroff), a b 766 
Paul of Antioch, patriarch 
(Syriac Literature), b 874 
Paul of  Callinicus, bishop 
(Syriac Literature), b 875 
Paul of Constantina, bishop 
(Syriae Literature), a 865 
Paul of Cyprus, abbot, transla- 
tor (Syriae Literature), b 880 
Pass of Edessa, bishop, d. 527 
SE ee Literature), b 875, note 
rs the Persian, courtier 
i pe Literature), a 879 
Paul of Tella, translator (Syriac 
Literature), b 880 
Sy ere or Paulonas, heretic 
woke Literature), a 868 
us of gina, physician 
Sa iee arcs b 709 
er og of Alntalcides, 887 (Spar- 
a), b 38 
Peasant Revolt, 1525 (Switzer- 
land), ’b 828 
1653 (Switzerland), a 831 
phe SHE Russian (Slavery), b 
51-1 
Peat cutting (Somme), b 274 
arog nay (Steam-Engine), 


Pebrine, disease (Silk), a b 65-66 
ety) animal (Swine), b $10, 


Pech, Henrietta, poetess (Slavs), 
al 

voutortl Se Fag oan # 
b 124, @125, 6 126, 

Peeulium, property pleveeyit 
140, b 141, ab 142 

Pepiiaa Secundus (Slavery), b 

al 

Pedro I., ereeon king (Spain), 
b 830, a3 32 

Pedro IIl., Aragon, 
(Spain), 6 b $33, a@ 337 

Pedrolv. Aragon, king (Spain), 
b 337-388, b 

Pedro I. 
b 331-3 

Pedro I., Portugal (Castile),b 335 

PedroIL., Portugal (Spain), a 800 

Pedro of Castile, - -regent, 1319 
(Spain), @ 334 

Peerage Slate), b 136 i 

Peirce, Benjamin, mathemati- 
cian (Surveys), b 989, b 940 

oce: genus (Snakes) (IlL.), b 


Pelargi, birds (Stork), b 606 

Pelayo, warrior (Spain), b 825 

Pelayo, Marcelino, Menéndez, 
author is — 376 

Pelicans, Smell), a 176 

ison gr mr bist ), b22 

(Sparta , 

| tae _ (Sei A Ugh nee : 
elvie appen s (Skeleton), 
124, a ab TS, ab 128 26, @ 127 

ae veruptioi (Skin Dis- 
eases), a1 

Penal Acts ¢ Btatnte), b 486 

Penalties ( —s Jurisdie- 
tion), b 675, @ 676 

Penang, island (Straits Settle- 
ments), 80615 

penalebury, somes (Swinton), b 


813 
Peneste, serfs (Slavery), b 139 
Penka, philologist (Slavs), a 154, 


@ 155 
Penn, William, proprietor (Sid- 
ne 
pons trunk — (Steam- 
Engine), @ 
ivan, seat (Slavery), @ 


crailind feamaeg a 
no 
repndiation in (Smith), a 


king 


i tastile, king (Spain), 


968 


Pentateuch (Sweden), b 791 

wed le Bref, king (Soissons), a 
26 

Pejialara, Pico de, mt. (Spain), a 
308 

Perak river(Straits Settlements), 

a 616 
territory (Straits Settle- 
ments), b 615, a 616 

Perambulators, measuring (Sur- 
veying), b 754 

Perception (Stoies), a b 594 

Percival, James G., geologist 
(Shepard), a 903 

Perenni branchiates (Smell), a 
176 

Peregrine Pickle (Smollett), a 194 

Perez, Antonio, statesman 

a eee b 873 

Perforation of paper (Station- 

ry), 2478 

Perfumed Soaps, b 215 

Peringskjéld, Johan, 
(Sweden), b 793 

gh partons Bohemian (Slavs), a 


editor 


63 

Periodicity of solar spots (Sun), 
a b 682 

Periceci, people (Sparta), b 884 

Periosteum, diseases of (Surg- 
ery), b 719 

Peritoneal wound treatment 
(Surgery), b 725-726 

Perkins, Jacob, inventor(Steam- 
Engine), a 520 

Permeation, universal (Stoics), 
b 591-592 

Péronne, arrondissement (Som- 
me), b 274, a 275 ; 

Perovsk, ee (Syr-Daria), a b 


7: 
Perry, 8. G. F., orientalist (Sy- 
riae Literature), b 869, note 
Perseus Cittieus, philosopher 

(Stoies), b 590, b 599 
Persdotter, Ingrid, nun (Swe- 
den), a 792 
Persian acquisitions (Sistan), b 


character (Shi‘ites), b 699- 


700 
dynasties (Shi‘ites), a b 698 
sig Prince, play (Southerne), 
2 30! 


b 853 
PeterI., = reat, czar (Siberia), 
Slavery), b 151 
aed b 738, a 789 
Peter III., Aragon, king (Sicily), 
b 32, a33 
Peter Il, king (Sicily), b 33 
Peter of Callinicus, patriarch 
(Syriac Literature), a 878 
Peter the Fuller, bishop of An- 
= (Syriac Literature), b 
ay the Great, Gulf of (Siberia), 
— Plymley’s Letters (Smith), b 
1 
Peter uince, udonym 
(Story), b 929-930 o 
Pethion, historian (Syriac Liter- 


ature), b 888 

Petit, Jean Louis, — 
b711 

b 275, a 


(Surgery), b 710, a 
gh page Sonnet, 
Petri, Laurentius, archbishop 
_ (Sweden), a 792 
— Olaus, autbor (Sweden),a 
Petroleum engines (Steam-En- 
gine), ty br 
igo moke Abatement), a 
ace (Steam-Engine), a 
Petronilla of Aragon, infanta 
(Spain), a 331 
Petronius, satirist (Silius), b 60 
Petrucci, Borghese, prince (Si- 


ena), a 48 
Petrucci,Pandolfo, the Magnifi- 


cent, prince (Siena), b 47-48 | Pho 
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Petrucci, Rafaelo, cardinal (Si- 
ena), a 48 

Petty, Sir William, publicist 
(Statistics), a b 479 

Pevensey, borough (Sussex), a 
761, a 762, a 763 ; 

Pfliger, physiologist (Sleep), a 
166, a 168 

Pfuhl, philologist (Slavs), b 163, 

164 


a 

Pfyffer, Ludwig, mercenary, 
“Swiss king” (Switzerland), b 
829, $30 

Phacocherus, or 
(Swine), b 812-813 

Phzdo of Plato (Socrates), b 244, 

f 


wart-hogs 


a 25 
Phalaris of Akragas, tyrant 
(Sicily), ab 21 
xt wai bones (Skeleton), a 
126 


Phalanges,societies (Socialism), 
a 220 

Phelps, Elizabeth Stuart, novel- 

ist (Stuart), a 982 

Philadelphia and Germantown 
pa (Steam-Engine), b 
92: 

Philemon, comie poet (Sicily), 


b 25 
Philip I., king (Spain), b 341, a 
342 


Philip IJ., king (Spain), b 343- 
344, b 360 

Philip IIL, king (Spain), a b 
344-345 


Aon IV., king (Spain), b 345- | 
7 


Philip V., king (Spain), b 349- 
353, a 855 

Philip of Evreux, king of Na- 
varre (Spain), a 339 

Philip William of Orange, prince 
(Surgery), b 710 

Philip, Don, duke of Parma 
(Spain), a b 353, a 354 

Philippa de Santo Tomaso, 
nun (Stigmatization), b 577 

Philippium, element (Spectro- 
scopy), a 391 fi 

Philistos, historian (Sicily), b 24 

Philoctetus, play (Sophocles), ab 
286, a 287 

Philosophers (Spain), b 373 

Philosophie sects, Greek (Sla- 
very), b 139 

Philosophical Society of Great 
Britain (Societies), a 234 

Philosophy (Spinoza), a 419 

defined (Stoics), a b 591 
Sia (Speusippus), a 411- 


rejection of (Sophists), ab 
281, b 282 

Philostorgius, the Arian histo- 
rian (Socrates), b 251 

Philoxenos of Cythera, poet 
(Sicily), b 24 

Philoxenus of Mabbdgh, bisho 
(Syriac Literature), a 865, 
872-873 

Philoxenus of Nisibis, bishop 
(Syriac Literature), a 889,a 890 

Phintias, king of Akragas (Sic- 


ily), bv 
sie itis, disease (Surgery), a 


Phoceens, race (Spain), a b 319 

Phocas bar Sergius, author 
(Syriac Literature), b 875 

Pheenice, province (Syria), a 862 

Pheenician colonization 
(Spain), a 319, a b 820 

Phenicians, people (Sicily), a 
b 20, a b 21, a 22, a 23-24 

Phonetics (Speech-Sounds), a 
396-405 


Phosphate. rock (South Caro- 
Phosphorists, lite hool 
osphorists, rary schoo 
= A be sa _— ‘ _ 
otographie mapping (Suryey- 
ing)’a b 751 wetnad 4 
Photographic seg charts 
(Surveying), b 752-753 
es solar (Sun), ab 


682, a 
Photography (Spectroscopy), b 
binocular Stereoscope), b 
566-567 ¢ i 


ee charting (Sur- 
veying), b 753-754 
Photogravure (Surveying), a754 
ee charting 
Surveying), b 7: 
Photo-mechanical chart print- 
ag Cureenleey b 758-754 
phere (Sun), a b 679, b 683 


Photo-typography, charting 
(Surveying), b 753 

Photo-zincography, charting | 
(Surveying), b 753 

Phrenology, scientific (Sur- 


me 
fe 


gery), b 


), 
Phthiriasis. disorder (Skin Dis- | 


eases), b 131 
Physems, sounds 
Sounds), a 897 
Physical Societies, b 236 
Physicists, Greek (Socrates), b 
248 
Physics (Stoies), b 591 
sun-spot-cycle (Sun), ab 684 
Physiological changes (Sleep), a 
165-166 
Physiology (Sponges), a b 448 
(Smell), a b 178 
aig (Stammering), a b 
464 
“mw computers” (Squaring of 
Cirele), b 451 
Pialy or Piali, Pasha, admiral 
(Sorrento), b 289 
Pianos, American (Steinway), 
b 926-927 
Piast family (Silesia), b 47 
Picardy sweat (Sweating Sick- 
ness), 6 778, a 774 
Picaresca Novela (Spain), b 371- 
372, b 374 
Picci, Giovanni Antonio, his- 
torian (Siena), a 49 
Pickard’s crank 
gine), b 493 
Pickens county (South Caro- 
lina), 6 301 
Pico pass (Spain), b 308 
Pietd Signore (Stradella), a 613 
Pietism (Spener), a 407 
eee Halle (Spangenberg), b 


(Speech- 


(Steam-En- 


Pietro, Landodi, architect 
(Siena), b 49 

Pietro, Sanodi, painter (Siena), 
b 44, a 49 


Pietro von Abano (Spohr), a 427 

Piezolo, Gabrielda de, nun 
(Stigmatization), b 577 

Pigment cells (Sponges), b 4386 

Pigs, animals (Swine) (I11.), a 
811-813 : 


Piles, disease (Surgery), a 719 
a gn a Moslem (Shi‘ites), 
fe of Hercules (Spain), b 


Pima grammar (Smith), a 911 

Pinkie Cleugh battle, 1547 
(Somerset), a 273 

Pinnacle Mount (South Caro- 
lina), a 301 

Pipin and Spasovich, lexicog- 
raphers (Slavs), b 157 

Piracy (Slavery), a 138, a 140 

Pirates, Barbary (Stewart), b 928 

gas valley (Syr-Daria), a 


Pisistratus, tyrant (Solon), b 268 
Pissevache, waterfall (Switzer- 
land), b 815 6 
Piston, construction of (Steam- 
Feng a 538, a b 539, b 


inertia of (Steam-Engine), 

b 534, b 535 

slide-valve (Steam-Engine) 
(111.), a b 528 

valves (Steam-Engine), 6b 
540, a 546 

Pit pes (Snakes), a 204, b 210 

Pitard, Jean, physician (Sur- 
gery), a 710 

Ae Elf or river (Sweden), a 

Pitiscus, Bartholomeeus, math- 
ematiciam (Stevinus), a 574. ~ 

Pitt, William, 2d, premier (Sla- 
very), a 148 

Pitt-Rivers, Lane Fox, general 
rietiode a 839, b 842 

Pittsburgh, Pennsylvania, city 
(Smoke Abatement), b 192 

Pityriasis, = ques (Skin Dis- 
eases), a b 13 

Pius IT., 72neas Sylvius Pieco- 
lomini, pope (Siena), a 47 

= VI., Po) P ay tment er 
acospongidz nges), & 

Pane Grea 
akina (Spo " a 
440, ates iat 

an (Sponges), a 440, b 


Plane curve, order of (Surface), 
snamiatitien »(Buchane) 

singu es 
b 703, note ’ : 


| Plane table (Surveying), b 755 
gh me (Surveying) (Ill), a 
» 759 


Planula stage (Sponges), b 441, 
b 442 


Plants, rest of (Sleep), b 166 

Plastic strain (Strength of Ma- 
terials), a 625 

Plastron, integumentary (Skel- 
eton), b 116, b 120 

ro bird (Spoonbill), a b 


Plate Sola a b 809 
Plateau, central (Spain), b 307- 


Great (Siberia), b 6-7 
Platinum printing, charting 
(Surveying), a 753 
reaction (Sulphur), b 669 
retort (Sulphur), b 670 
Platonism (Speusippus), @ b 
411-412 
bp a 590 
Plato, phy ocean (Slavery), b 


(Socrates), b 244, a b 245, 
a b 246, a 247, b 248, a 
b 249, a b 250-251 


Flees (Stoies), b 595-596, b 

Plethysmograph, instrument 
Steep, Be 

Plimpton, James L., inventor 
(Skating), b 113 

Pliny the Younger, historian 

(Silius), b 60 
(Suetonius), a 652 
aoe family (Snake-bird), a 


99 
Plotting and examination (Sur- 
vera b 745 
instruments (Surveying), a 


Pl hag legged, S' 

over, long- see STILT 

Plumage "Gnake-birds), b 198, 
note 

he art (Swimming), b 


808- 
Plutarch (Stephene, a 563 
van , pilgrims (Smith), a 


Plymout 

Pneuma or primitive substance 
(Stoies), b 592-593 

Pheu a (Snail), b 

Po, stews (Switzerland), b 814, a 

Pocahontas, heroine (Smith), b 

novelist 


Poetry, Art of, 


na 
(Snorro Sturluson), fe 


ye English (Surrey), a b 
i 
romantic (Spain), a b 875 
Pogeio Bracciolini,’ Giovanni 
. Tanoeso0 aaa (Statius), 
Poggio, Gian Francesco 
Ly eae humanist 
Point, definition of (Surface), b 
Points, 
Poison, (Shakes ,@ bd 201, note 
» & : 
ae - (Strophanthus), a b , 
Poisoned wands an 
Poisons, use of (Suicide), b 664, 
a 665 . 
Polar J 


(Surve: 
Polabish 


<3 bes ; >, 


ae 


Polejaeff, biologist (Sponges), a 

439, a dil, a badd, a b dad “ang 

Polejna (Sponges) (iL. }, sy 429, a 
b 430, a4 

rvs tace (clave), b 153, a b 156, 


Police hne, suburb (Syracuse), d 
852, a 856 
Polish language (Slavs), a 160 
succession war (Spain), b 
352-303 
Polish Swan, b 769, notes 
Polite Conversation (sw rift), a 805 
en arithmetic (Statistics), 
479 
economy (Smith, A.),a b181 
(Socialism), a b 217, a b 
222-225, b 229-230 
(Steuart), b 572 
Politics, Athenian (Sophists), b 
278, b 280 
Pollio, Vedius, master (Slavery), 


Pollis, king (Syracuse), b 852 

Pollock, Frederick, biographer 
(Spinoza), a 419 

Polybius, historian (Stoics), a 
600, note 

Polydius, , Continuation of (Strabo), 


Polymastide (Sponges), b 439 
Pompeius, Sextus, consul 
(Sicily), b 27 
Pompey, Cneius, 
(Spain), b 321-322 
Pontecorvo and Frosinone, state 
(States of the Church), b477 
Pontevedra, port (Spain), a 307 
eh enage (Spain), b 312, a 315, 


318 
~~ truck (Steam-Engine), a 
yet John, general (Stuart), a 
een venality of the (Simony), 


the Great 


Po} iiteat aneurism (Surgery), b 
Populace, = nee (Sun- 


b 697-6 
‘, Roman Republic 
( wed b 66a, a b 666 
Population, Owen on increase 
of (Socialism), b 221 
Porcula, animal (Swine), a 812 
ie solar (Sun), a 682, a 683, a 


Porifera (Skeleton), b 113-114 
Porrentrui, town (Switzerland), 
a 8i4, a sis, a 819, b 831 
Porro’s apparatus, measuring 
(Surveying), b 
Port Darwin, taletrlot and town 
PA ns Australia), b 297 
— “Egmont Hen (Skua), a 


Pon baton harbor (Sydney), 
ab 845, b 847 

Port Lokko, mission station 
(Sierra Leone), b 50-51 

Port Lincoln, town (South Aus- 
tralia), a b 297, a 

Port ~ anges town (South Aus- 

Port Royal harbor (South Caro- 
lina), a 301 


Porta, ‘Giambattista della, nat- 
uralist (Steam-Engine), b 490- 


491 
Porter-Allen Engine (Steam- 
Engine), a 589, a 922 
_ Porter's 1 gies (Steam-En- 


paces» ’ 
Porteus, Beilby, bishop (Sun- 


day), a 690 
Bonooarrero,, epee states- 
man ( 
Portrait “painting Smith, C.), b 
(Gena), a b 643 
Portree, town (Skye), a 135 
P aa ey Spain), ab 
350, b 354, b 357, ‘a 7. 360 Pa 
pm hical ind d 
ni ndence 
: bag lh pain). “4 ta pa 
Portugstse it a (Spain), a 
stave trade oy, a 146, 
a 149, b 152 
variant moi 
Soe hilosopher 4 
_ ab 599 600, ante or 
diabetes cut-off (Steam- 


* lets ene perforation (Sta- 
“Manery), a 478 
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Post-Aspirates, glides from and 
to (Speech-Sounds), a b 397 
Post-Office, London, General 
(Smallpox), a 174 
Potamocherus, animal (Swine), 
ab 812 
Potash Soaps, a 214, a b 215 
water glass (Silica), b 59 
Potassium oo (Spectros- 
copy), b 889-390 
sulphate (Sodium), a b 253 
Potato Starch, a 473 
Pott, Percival, physician (Sur- 
gery), 6711 
Potter, Humphrey, inventor 
(Steam-Engine), a 492 
Pottery works (Stafford), b 459 
eran American (Smith- 
sonian), & 916 
Powell, John Wesley, geologist 
en a 915 
(Surveys), b 936, b 937, b 
9388 
Power of marine engines 
(Steam-Engine) a 546-547 
pi cream chief (Smith), a b 


Poynting’ 8 law (Statute), a 488 
Preedial slaves (Slavery), b 144 
i icthemede d phonies (Slavs), a 


Predestination and free will 
(Suarez), a b 646 

Pregnancy, syphilitic (Surgery), 
a7 

Prefaditls, fishes (Siluridee), 

Presbyopia, disease (Specta- 
cles), a 387 

Presbyterian reunion in Amer- 
ica (Smith, H. B.), b 911 

ioe Francis, poet (Slavs), b 

Preserves, optical (Spectacles), 


Presl, Jan Svatopluk, naturalist 
(Slavs), a 163 

Pressure, relation to volume in 

compound eylinders 

oh hac b 514, b 


seca under constant 
eae Eeaine)s a 502, a 


Prices (Statistics), b 482, a b 483 
Prieta, Pefia 6 pain),a 508 
Priming defined (Steam-En- 
gine), b 509 
Primorskaya, 
Province 
Prince Charles’s Foreland, is- 
land (Spitzbergen), a 423 
Prince of Wales eo Great 
Officers of), a 476 
i anes College (Smith), b 


91 
sda sa cad (Surveying),b 751- 
rise of French (Sorbonne), 
b 288 


Priscus, Helvidius, 
(Stoies), a 601 
ee compass (Surveying), 


reflection eg (Sur- 
veying), b 757 
Prisms (Spectacles), b 386 
(Spectroscope), b 387 
Prisoner of Chilion lieritzerland), 


b 
Private Acts Statute) , & 486 
“ igo ° Union” ’ (Spain), 5 


ane a a (Star 
Chamber), b 473, a 474 
ae mammals (Smell), 

Probus of Antioch, translator 
(Syriac Literature), b 871 

os Aap raged Jurisdic- 

tion), b 

os of Prague, St. (Slavs), 


ab 160 
Prodicus of Ceos, philosopher 
py dl ab 280,a 


Production, Marx on (Social- 
ism), @ 224, a 225 
Proéll'’s Valy 
gine) (Ill.), b 527,a 
lee human (Social- 


Proletariatism, rise of Spat 
For be 223, a 224, a 226, b 228, 


282 
Promerops, genus (Sun-bird), b 
Prongbok, horns of (Skeleton), 
is , ( ) 


see Maritime 


statesman 


team-En- 


Prominences, solar (Sun), b 680, 
ab 681, a5 682 b 683-684 
Propagation, ,artificial(Sponges), 


Propaladia (Spain), a b 370 
ae gous development of idea 
(Socialism), 218, b 229 

Proportional compasses, 
ting (Surveying), a 758 

Proportions (Statistics). b 482 

Proscription (Sulla), b 666 

Prose style (Southey), b 304 

Prosodus or aditus (Sponges), b 
429-430 

Prosopyle, or pore (Sponges), 
429 


Protagoras of Abdera, philos- 
opher s ocrates), b 248 
(Sophists). b 277, a b 278, 
a b 280, a b 281, ab 282, 

a b 283 


plot- 


Protection duties (Spain), a b 317 | 


Proterospongia (Sponges), b 443, 
b 444 os 


Protestant Reformation, History of 
(Spalding), b 917 

Protestant Socialism, a 227 

Protoplasmie continuity (Spon- 
ges), b 436 

Protospongia (Sponges), a 438, b 


Protozoa (Skeleton), b 113 

Protractor, plotting (Surveying), 
a b 758 

Proudhon, Pierre Joseph, econ- 
omist (Socialism), b 227 

Proust, er Joseph, chemist 
(Sugar), b 

keh ae end (Slavery), a 


precttinead On (Stoies), a 601 
Providences, rationalistic view 
of a Literature), a 895 
Province, Wellesley (Straits 

Settlements), a 6 615 
Pruritus, eruption (Skin Dis- 
eases), b 131 
Prussia, kingdom (Suicide), b 
662, a b 663, a 664, a 665 
unity of (Stein), a b 558 
Prussian army (Su Hedy a 711 
language, old (Slavs), a 157 
Silesia, province (Silesia), a 
58-59 


war treasure (Spandau), a 
882 


Prytz, Andreas, of Linképing, 
bishop (Sweden), b 792 
Przypkowski, or Przipeovius. 
Samuel theologian (Socinius), 
a@ 242, a 
Psalter ‘Golomon), a 206, note 
- of Boloana (Slavs), b 158 
Pounds, family (Snakes), 


ab2i 
Pseudechines, fish (Siluride), b 
5 


Pseudechis, genus (Snakes), b 
207, a 208 

Pseudobranchus 
(Siren), a 105 

Pseudosco a cnr wierany 
oscope) 

Psoriasis, eruption (Skin Dis- 
Cree wa a 131 

Psychology (Stoies), b 593-595 

Pteromys, animal (Squirrel), b 


striatus 


Ptolemy, Claudius, geographer 
(Slavs), a 155 
Ptomaines, poisons (Surgery), b 
as, species (Snakes) (Ill.), b 


Pterylosis of birds (Skeleton), a 
i 


Publie a a (Slavery), 
a 140, b 142 
Pugatcheff, y Yemelka, impostor 
(Suwaroff) 
Puja ades, Hloromiss historian 
(Spain), a b 378 


Pulgar, pecans del, author 
(Spain), b 873 
i rhea chronicler (Slavs), b 


Pulmonata, order (Snail), b 197 
lsometer _{Steam-Engine) 
Pun ), b 541-4 
= governors (Steam-En- 
ne), 
Pompin ng engines (Steam-En- 
gine = ), b 540-541 
Cornish (Steam-Engine), 
a b 495, b 528 
Newceomen's Steam. 
Engine) (111.), a b 492. 
Waller s (Steam-Engine) 


969 


Pumping engines, Watt's 
(Steam-Engine) (LIL), a b 493 
Pumps, marine engine (Steam- 

Eng rine), a 546 
Punching metal, effects of 
(Strength of Materials), b 6380 

Punie War, First (Sicily), b 26 

Punica (Silius), b 60-61 

Punishments, Roman servile 
relat: b 140, a 141, a 143, a 


Porabe: mt. (Sulphur), b 667 

Purity "of spectrum (Spectro- 
scopy), b 387, a 3&8 

Purkyne, Jan, Ey., naturalist 
(Slavs), a 163 

Pus formation (Surgery), a b 717 

Putrefactive organisms (Sur- 
gery), ab 714, a 718 

Pyeemia, disease (Surgery), b 
712-714, b 716 

Pylorus, stricture of (Stomach), 
b 604 


Pyrenees, mts, (Spain), b 807, b 
809, 4310, a 811 
Pyrites, iron (Silver), b 77 
(Sulphur), b 668, b 669 
Pyrmont, suburb (Sydney), a 847 
— king, Epirus (Sicily ),a 


Pytha orean 
(Sicily), b 24 

Pythonide, family (Snakes), a 
204 


philosophy 


oe forms (Smith), b 182- 


pos ge nd of Circle,see SQUAR- 
ING THE CIRCLE 

Quadrie surface defined (Sur- 
face), a b 704, b 705, a 706 

Quadriradiate spicules (Spon- 
ges) (Li1.), a b 482, a 483, a 454 

Quadrumana (Smell), a 177 

Quadruple Alliance, 1718 
(Spain), 0 351, a 852 

Quadruple expansion — 
(Steam-Engine), b 516-017, 


546 

Quakers, sect (Slavery), b 147, a 
b 908 

ee range (Somerset), a 
27 


Quarries (Slate), a b 136 

Quartie surface, b 704 

Queens of England, Lives of 
(Strickland), a 639 

Queen's proctor (Solicitor), b 


Quercia, Giacomo della, sculp- 
tor (Siena), b 49 

Quesnay, es economist 
(Smith’, A.), b 179 

Quetelet, "Lambert Adolphe Jac- 
ques, sociologist (Statistics), b 
479-480, a 484 

Quevedo Villegas, Francisco de, 

et (Spain), ab 371, a 872, a 


74 
Quicksitver mines (Spain), b 315, 


Quint perk (Soap-bark), b@l6 

Quintana, Manuel José, poet 
(Spain), a 875 

Quinzani, Stephano, of Soncino, 
monk (Stigmatization), b 577 

Quiraing, mt. (Skye), a 135 


Rabba, city (Soudan), b 292 
hsp court (Synedrium), 


Rabbula of Edessa, oe 
Cre oun Literature), b 864, 


Racin Ag marine ne 
— ing (Steam-Engine), b 


Radial axle box, snoeencenn 
(Steam-Engine), b 
valve-gears roe a 
a 527 note, a 546, b 547 
Radiation, law of cranial (Sur- 
ry). @ 724 
solar (Sun), & 
oe reg a (Skeleton) b 113 
Raffles, 8 ford, founder 
popped OT 101 
rin first steam (Stephen- 
son 
———— “south Carolina), a 


S) ,& 317, a 818 
(chain) a nga 8 ~ team- es), 


b 924 
Asia Minor (Smyrna), 197 
Rainfall (Sierra Leone), — 50 
(South Australia), 


970 
a (Sweating Sickness), a } 
77 


(Sweden), a b 777 
(Switzerland), b 815 
(Syria), a 861 
Raleigh, Sir Walter, courtier 
(Somerset), b 278 
Rametta, town (Sicily), b 29 
Ramiro I., Aragon, king (Spain), 
a 327, b 830 
Ramiro II.,Aragon,king(Spain), 
a@ 331 
Ramiro I., Leon, king (Spain), b 
326 
Ramiro II., Leon, king (Spain), 
b 326, a 328 
Ramiro ITI., Leon, king (Spain), 
b 326, b 328, a 329 
yore river (Switzerland), a 
& 


Ramsay, James, philanthropist 
(Slavery), b 147 

pee 4 William, physician 
(Smell), b 177, a 178 

Ramsbottom safety 
(Steam-Engine), b 520 

Ranau lake and district (Su- 
matra), a 672, a 673 

Randolph, Edmund, statesman 
(Slavery), b 908 

Randwick, suburb (Sydney), a 
S48 


valve 


Ranges, heating (Stoves), a 608 

Rank of the Surface, a 703 

Rankine, William John Mac- 
quorn, engineer (Steam-En- 
gine), a b 496, b 500-501, b 502, 

503, a 504, a 506, & 507, b 537 

note, a 550 note 

Rapier, weapon (Sword) (II1.), b 
841-842 


Rapperschwyl, town (Switzer- 
land), @ 825 
Raron, house of (Switzerland), 


b 823-824 

Rais el-Khanzia, headland 
(Syria), b 860 ; 

er <olniks, sects (Siberia), a 


1 
Rasores, bird (Smell), a 176 
Rat Snakes (II1.), b 200, b 204 
Rationalism, overthrow of (Sun- 
nites), a b 694 
Rattlesnakes (Snakes) (Ill.), a 
204, a 209 
rings of (Skeleton), b 115 
Rau, town (Sumatra), b 672 
Rayenna, state (States of the 
Chureh), b 477 ¥ 
Rawson, Sir Rawson W., sociol- 
ogist (Statistics), b 480, a 481 
Bars John, botanist (Sloane), @ 


17 

Raymond Berengar IV., Barce- 
Jona, count (Spain), ab 331 

6 tts bird (Skimmer), a 128 
note 

Razzi, Maria, of Chios (Stigma- 
tization), b 577 

Signs chemical (Sugar), b 


Read, Nathan. inventor (Steam- 
Engines), b 920 

Real-estate, alienation (Surren- 

Saaee ‘ (a ee (Stoies), b 590 
ason or oies h 
a b 593, a b 594, a b 595, b 596 

Receiver compound engine 
(Steam-Engine), b 514-517 

Receptaculidie (Sponges), a 439 

Reciprocal singularities (Sur- 
face), b 703 

Reciprocal Surface, b 703 

Reclus, Elisée, pg ei (So- 
cialism), a 228 

cerns. the (Simon Magus), 


Reconnaissance, geographical 
(Surveying), b 748-750 z 
Reconstruction of seeeding 
states (Stevens), b 572 
(Sumner), a b 677 
Recorder, Moserop's (Steam- 
Engine), a 534, a b 536 
Recreations, law of (Sunday), b 


Recared I., bens he ain), b 323 

sgpstey, bees erical co-ordin- 
ates (Surveying), a 743 

Reeurvirostra, birds (Stilt), a b 


580, 
Redfield, William C., physicist 
(Signal Service  b 908 ve 
Red-gum, eruption (Skin Dis- 

eases), b 130 
Redjangers, race (Sumatra), a b 


674 
Reduction of ores (Sulphur), a— 
oro (Sulphur), a | 
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Reduction of principal triangu- 
lation (Surveying), a 787-740 
Re-evaporation, eylinder 

(Steam-Engine), a b 507, a 509, 
a 513 
Referendum, law of (Switzer- 
land), b 884-835 
Refining process (Soap), a 214 
(Sodium), b 256-257 
(Sugar), b 660-661 
Reflecting angle-measuring in- 
struments (Surveying), b 
754 


levels (Surveying), b 757-758 
Reflection theodolite (Survey- 
ing), b 757 
Reform Bill, 1832 (Spencer), b 406 
co i} * tata (Switzerland), 
83% 


a 
Reformation, Protestant (Spala- 
tin), a 380 
(Styria), & 647 
Sweden), a b 786 
Switzerland), b 828-829 
Counter (Switzerland), b 
829-830 
English (Sunday), b 689 
History of German (Sleida- 
nus), b 168 
Refraction, calculation of (Sur- 
veying), b 741-742 
law of (Snell), a 211 
Refraction, overcoming (Sur- 
veying), b 734-735 
Regeneration, dental (Snakes), 


a 201 
(Smoke 


Regenerative drafts 
Abatement), b 191 

Principle (Steam-Engine), b 

501-502 


Regenerator, heat (Siemens), b 
Stirling’s (Steam-Engine), b 
501, a 550 
pa tpl play (Smollett), b 193, 
9 


Regierungsrath, council (Sol- 
eure), a 264 

Regnault’s law (Steam-Engine), 
a 498, a 502 note, a 503 

ays defined (Surface), a b 
a 


Reichstag, social democrats in 
the (Socialism), b 226 

Reid, Thomas, philosopher 
(Stewart), b 474 d 

Reid, Walter, physician (Sur- 
gery), a 719 

Reigate, borough (Surrey), b 
729, a. 730 

Reindeer (Spitzbergen), b 424 

Reinosa pass (Spain), b 307 

Rejected Addresses,poem (Smith), 
a b 183, note 

Relay ewes (Steam-En- 
gine) (111.), b 532-533 

Release defined (Steam-En- 
gine), b 505, b 506, a 513 

Relief, conversions of (Stereo- 
scope), a b 568 

Relief-rings, slide valve (Steam- 
Engine) (I11.), a 528 

Religion (Stoies), a b 598 

(Sweden), a 781 
ancient (s ria), a 861 
a secon modern (Syria), b 862, 


Renan, Ernest, orientalist (Syr- 
jac Literature), a 863, b 871 
note, a 900 

Renaudot, Eusébe, orientalist 
(Syriac Literature), a 872, b 
874 note, b 890 

René Je Bon of Provence, king 
of Naples (Spain), b 338, b 339 

Reniera (Sponges) (I11.), b 429, b 
439, a b 441 

Roman colini (Slavery), a 

4 

Renwick, James, architect 
(Smithsonian), b 914 

Repair processes (Surgery), a 
717-718 ‘ 

Repeal, Acts of (Statute), a 487 

Rephidim, oasis (Sinai), a 96 

Representation of ground (Sur- 
veying), a 746-748 

Reproduction (Snakes), b 202 

(Sponges), b 440-441 

larval (Siredon), b 104-105 
Reptilia (pain), a 312 

—— ieular (Skeleton), a 
125, @126 
i —— of (Skeleton), b 


ya 
integuments of (Skeleton), 
se teed wim 
i 0's a x 
a 591, & 598 : 


=e of Plato (Socrates), a 
25 


Resanian dialect (Slavs), b 159- 
160 

Resilience in metals (Strength 
of Materials), b 633-634 

Resin Soaps, a b 214, a 215 

Resolution of Stress (Strength 
of Materials), a 624 

gy power 
scopy), b 387, a b 388 

Restitutio natalium, 
(Slavery), b 142 

Retina, optic (Sleep), b 165 

Retort, vitriol-makers’ 
(Sulphur), b 670 

Retrospect, The, poem (Southey), 
b 804 


(Spectro- 


process 


glass 


Return connecting-rod engine 
(Steam-Engine), a b 543 
Reuleaux, engineer (Steam- 
Engine), b 542 note 
Reuss river (Switzerland), a 815, 
820 . 
Revenue Stamps, a 465-466 
Reverdin grafts (Surgery), a 
716, a 718 
Reversible engine, theoretical 
(Steam-Engine), a b 500, a 
b 505 


conditions of (Steam-En- 
gine), a b 501 
Reversing slide-valve motion 
(Steam- Engine). b_ 525-527 
Revised Statutes, U. 8. (Statute), 
b 488 
Revision, Statutory, 
(Statute), a b 487 
Revolution defined (Socialism), 
8217, b 224 ' 
Revolutionary War, American 
(Sullivan), b 932 
(Sumter), a b 935 
Reybaud, Marie Roch Louis, 
biographer (Socialism), a 216 
Reynolds, Osborne, engineer 
(Steam-Engine), a 511 note 
Rhabdocrepida (Sponges) (Il1.), 


England 


b 432, b 438, b 440 
Rhabdus, skeletal (Sponges 
(ll.), ab 432 
Rhachiodontide, family 


(Snakes), b 203 
Rhetia, Leagues of (Switzer- 
land), b 824, a 825 note, b 827, 
b 828, 2 830, b 831, a 832 
Rhagon ty (Sponges) (IIL), 
b 429-430, b 431, b 435, b 442 
Rhazes, physician (Smallpox), 


ali 
(Surgery), b 709 
Rheithrosciurus, 
(Squirrel), a b 455 
Rhetoric, Schools of Greek (So- 
pie a 278-279, b 280, a 


animals 


Rheumatism, gonorrheeal (Sur- 
pery); a 721 

Rhine basin 
814, ab 815 

Rhinoceros, 
matra), b 6 

Rhinochetus, bird (Sun-bittern) 
(T11.), a b 687 

Rhode Island, pe (Slavery), 


: a 908, & 
(Suicide), b 663 
Rhone river (Switzerland), a b 
814, ab 815 
Rhyncheea, birds (Snipe), a 212 


note 
I i bird (Skimmer), a 
nore 2 ohn, philologist (Slavs), 
os aa stelleri, fish (Siberia), 


Riario, Pietro, cardinal (Sixtus 
ules ty (Spain), a 327 
orga, Coun ain), a 
Eibacle Seats exp ine (South 
Carolina), b 302 
Ribs, oe of (Skeleton), 


bones (Skeleton), a b 121 
excision of (Surgery), a 725 
Ricardo, David, economist (So- 
eg be ps, b ante 
c atharine, nun (Stigma- 
tization), b 577 


(Switzerland), ab 
aor -deaae (Su- 
7. 4 


Rice, geal bouts Carolina), b | Ro: 


(Starch), b 473 
Richard’s indicator (Steam- 
Engine), a b 510 
Richelieu, Armand Jean du 
ieee, Sona” 
ne), a 
(Spain), ab 346 © 


Richer, historian (Silvester), 6 
81, a 83 


Richmond, Hen Fitzroy, 

Bek ot eae ‘730 
cos hombres, nobles in 
b 336, 8837 See 

Riddarholmen, district (Stock- 
holm), b 587 

Riddarhus (Stockholm), b 587 

Riedesel, riedrich Adolph, 
von, baron (Stone), b 929 

Riegelhaus, duelling (Switzer- 
land), b 818 

Riemann’s differential equation 
(Surface), b 706 

Rieti, state (States of the 
Church), b 477 

Rif‘iya order (Sunnites), a b 
697, note 

gs, Elias, missionary (Slavs), 

Right reason (Stoies), b 596 

a railway (Switzerland), b 


Rigidity, modulus of (Strength 
of Materials), b 624 

Riksdag, or assembly (Sweden), 
b 781, a 782 

Ring-neck Snake, a 208 

Ring Snake, b 204, a 205 

Ringworm, disorder (Skin Dis- 
eases), a 182 

Rinks (Skating), b 113 

Rios, José Amador de los, eritie 

fe ane) b 376 

Ripley, George, journalist (So- 
cialism), a 220 

Ripon, Frederick John Robin- 
son, Earl of, Baron Goderich 
(South Australia), a 800 

Rippers Jan Wilhelm, duke 
of, adventurer (Spain), a 352 

_ Hebrew (Synagogu 


Rig 
b 


able (Stant 
2919 g' (Stanton), 


Road locomotives (Steam-En- 
gine), a b 549 

Roads (Switzerland), b 819 

Roan island (Sutherland), b 763 

Robbers’ council, 449 (Syriae 
Literature), b 869 note 

Robert IL, Scotland (Stuart), a 


Rochefoucault-Lian Fran- 
cois Alexandre Frédéric, due 
de (Smith, A.), b 179, note 

nor arplawaeeeets South poe 

of diploma: 3 ; 

Rock Snakes, a a na “" 

“Rocket,” locomotive (Steam- 
Engine), 2 496, a 923 i 

Rocking  valve- _ (Steam- 
Engine) (I1.), a b 628. Am 

Rodbertus, _  Joha 


Roger of Hau 
Sic 


cily), a b 80, a 81 rt 
di admiral 
veret 


aa fell te pis 
cily), a ’ 
Re ers Thomas, a 924 
SS e), f are 
Rohan, Henri de, ‘soldier j 
(Soubise), a 290 weade mie 
Roig, Jaume, poet. n db. 
‘wo 


antes f 


Roman conquest (Syracuse), a b 
356 


(Sicily), a 20, b 25, a 26-28 
es west domination (Syria), b 
4 Ape es 
Empire (Silk), a b 62 
(Spain), a 312, a 322-323 
industrial organization of 
(Slavery), b 143-145 
Roman heating apparatus 
(Stoves), b 697-608 
Law (Slavery}, b 140, b 141, 
ab 142, a 143, ab 144 
(Sunday), a 689 
Roman remains (Somerset), a b 
272 


(Spoleto), b 427 
(Stirling), a 582 
(Suffolk), a 655 
Boyan (Slavery), b 187, a 140- 


44 
soldiers (Sulla), b 665, a 666 
Stoicism (Stoics), b 599-602 
Roman Surgery, a b 709 
sword (II1.), b 839, a 840 
Romance languages (Spain), a 
360, a b 361 
Romances, Castilian medieval 
(Spain), a 868 
historical (Syriac Litera- 
ture), a 876 
philosophical (Smith, W. 
H.), a 188 
rhymed (Sweden), a 792 
ae (Spain), b 371-872, b 


Romanos, Ramon Mesonero, 
humorist (Spain), b 375 

Romans, Bernard, engineer 
(Surveys), b 938 

Romanticism, literary (Spain), 
a b 375 ‘ 

Romanus the physician, patri- 
arch (Syriac Literature), a 890 

een wgiens (Statistics), b 

a 


Comarca of (States of the 
Church), b 477, a 478 
Roneesvalles, battle of, 778 
(Spain), a 325 ; 
Rondeletins, Jacobus, dramatist 
(Sweden), b 792 

Roofing Slate, a b 136 

Roomen, Adriaan van, mathe- 
matican (Squaring the Circle), 


1 
oy boiler (Steam-Engine), a 


Tosa, nome: ote de la, 
t n), &875 

imads, eruption (Skin Dis- 
eases), & 129 ; 

Roscher, Wilhelm, economist 
(Socialism, b 216, b 232 

Roscher, Wilhelm, economist 
ee Laws), @ 678, a 

— ‘g, O'd Lord of (Slavs), b 

Rosenhane, Gustaf, poet (Swe- 
den), a 793 

Rosenstein, Nils von, critic 
(Sweden), a 795 

in, Nils Rosen von, 

pathologist (Sweden), b 794 

Roseola, eruption (Skin Dis- 
eases), a b 130 

—t town (Smolensk), a 


Rosny, Baron of, see Sully, 
duc de 
Ross, Sir John, explorer (Sound- 
b 293 


ing 
Rossel Sponges), a 439 
sida po ee painter 
(Sonnet), a b 276 i 
Rotary euainee Leer inte 


detined (Steam-Engine), 
(Steam-En- 


i ” 


Rose eih, town (Switzerland), a 


aay learned Societies, b 


ebkatesit: ies (Slavs), b 


PeamP Edis romana pain}, a 


| gpa: nn). 
oe 341, b 346, a b 547, b 


‘Rousseau, Jean Jacques, philo- 
' = er (Switzerland), a > 
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Royal African Company (Sla- 
very), b 906 

Royal Agricultural Society, a 
OR 


239 

Royal Colonial Institute (Socie- 
ties), a 234 

roe po Society (Societies), 
» 23% 

pia Geographical Society, b 
24 

Royal Institute of British Archi- 
tects Leste al a 239 

orn nstitution, London (So- 
cieties), b 233-2384 

Royal Physical Society of Edin- 

burah (Societies), b 233 

Royal Scottish Society of Arts 
(Societies), a 234 

Royal Society of Edinburgh (So- 
cieties), b 233 

Royal Society, London (Sloane), 
ab170 

Rubens, Peter Paul, painter 
(Snyders), b 213 

Ruchat, Abraham, theologian 
(Switzerland), a 837 

Rudbeck, Olaf, author (Swe- 
den), b 793 

Rudborne, Thomas, historian 
(Swithun), b 814 

Rudimentary limbs (Skeleton), 

oy 


b 12 

Rudolph I., emperor of Haps- 
burg (Switzerland), a 821 

Rueda Lope de, dramatist 
(Spain), b 370 

Rufinus Toranius, monk (So- 
erates), b 251 

— physician (Surgery), a 


Ruge, Arnold, economist (So- 

cialism), a 222 

Ruidera lakes (Spain), b 309 

Ruiz, Juan, poet (Spain), b 367 

Ruled Surface, a b 704 

Ruling, paper (Stationery), a 
478 


Rullstengrus, gravel (Sweden), 
b 778 


Run, seale divisions of level 
(Surveying), a 755 

Runius, Johan, poet (Sweden), 
b 793 * 


Rupp, Jacob, mechanic (Steam- 
Engine), b 92 

Rupture modulus (Strength of 

aterials), b 635 

ya ae ee Bay (Sydney), a 

ork: in, John, critic (Sidney), a 

Russell's parallel motion 
(Steam Engine), b 537 

Russia, empire (Sweden), @ 787, 
a b 788, a 789, a b 790, a 791 

Se pres dialects (Slavs), b 157- 


immigrations (Siberia), a 13 
learned Societies, ab 236, a 
b 237, a b 288, b 289, a b 240 
locomotives (Steam-En- 
gine), a 523 
serfdom (Slavery), b 151-152 
Socialism, b 228-229 
Russians, pee (Siberia), a 14 
races of (Slavs), a 153, b 156, 
ab 157 
Rutenn. distriet (Syria), b 861 
Rutledge, John, Jurist (Slav- 


ery): 

Ryd ny ee novelist (Swe- 

gen), 796 

Rydelius, Anders, philosopher 
(Sweden), b 793 

Ryder, John A., embryologist 
(Smithsonian), a 916 

grt be (Sussex), ab 762, 
a 

Ryssel, V., orientalist (Syriac 
Literature), a 875 note, ‘s 883 
no 


Sabbath, Christian use of the 
Sunday), b 688, a 689 

Sabhr-isho‘ IT. hdagh, ca- 
ogee (Syriac terature), b 


Sabhr-ish6 of Lishém, bishop 
ere Literature), b 880 
Sabhr-ish6' of Nisibis,catholicus 
Syriac Literature), b 879 
Sabhr-ish6* Rustam, monk (Sy- 
riac Literature), a b 886 
Sabha of Résh-‘aina, teacher 


Literature), a 866 note | Sa 


Sabie animal (Siberia), b 14 


Sabre, — (Sword) (Ill.), b 


840, a 


Saccharine (Sugar), a 656 

Saccharoses (Sugar), b 655, a 656, 
a b 657 

Sachau, orientalist (Syriac Lit- 
erature), b 879 

Sackatu kingdom and town, 
see Sokoto 

hy vertebrae (Skeleton), a 


Sacrum, bone (Skeleton), a 120 
Safawi dynasty (Shi‘ ives), b 698, 
699 


a 
Safety, factor of (Strength of 
Materials), a b 625 
— motor (Steam-Engine), a 
2 


Safety valve (Steam-Engine) 
(I11.), a 519, b 520 
invention of (Steam-En- 
gine), b491 
Sagard-Theodat, Gabriel, histo- 
rian (Shunk), b 183-134 
Sagas of the Norwegian Kings 
(Suorro Stur}uson), b 212 
Sage, the (Stoies), a b 599 
Saghalin, island (Siberia), a 9 
ceguee =) town (Spain), b 320 
Sahd6na of Halaman, monk 
US fae Literature), a b 885 
= Zahi, district (Syria), b 
86 
Sahlstedt, Abraham, gramma- 
rian (Sweden), b 794 
Sa‘id bar Sabuni, bishop (Syriac 
Literature), a 893 
Salughem mts. (Siberia), a b 7, 
note 
St. Bernard, great pass (Switz- 
erland), b 815 
St. Bernardino, mt. (Switzer- 
land), b 815 
St. Domingo, island (Slavery), 
b 148-149 
St. Gall, canton (Switzerland), b 
814, b 815, 816, a b 818, a 
_ 819, a 824, b 832, a b 833 
town (Switzerland), b 816, 6 
828, a 825, b 828, a 829, a 
830, b 831 
St. Gotthard pass Spying land); 
b 815, b 820, a 824 
tunnel (Switzerland), b 


8: 
ae Forest (Sussex), a 


Saint-Martin, Antoine Jean, ori- 
entalist (Syriac Literature), b 
873 note 

or emer: abbey (Soissons), b 


Saint-Simon, Claude Henri, 
economist (Socialism), a 216, } 
217, a b 219, a 220, a 229, a 23) 

St. Theodule, pass (Switzer- 
land), 6 815 

St. Valery, town (Somme), b 


St. Vincent 
lia), a 297, 

Saint worship (Shi‘ites), b 698 

(Sunnites), a 697 

Sainte-Beuve, Charles Augus- 
tin (Sismondi), b 107, a 108 

Saints, Lives of (Syriac Litera- 
ture), b 868-869, a 877 

by battle of, 1340 (Spain), a 


gulf (South Austra- 
800 


Salamanca, province (Spain), b 
309, b 312, a $17, b 31 

Salamat river and race (Sou- 
dan), b 290, b 292 

Salamis, island (Solon), a 267 

Salee bay (Sumbawa), a 675 

Palero, school of (Surgery), a 


i 
Salis-Seewis, Johann Gaudenz, 
t (Switzerland), b 836 
Salona, ey (Spalato), b 380-381 
Salt (Stassfurt), b 475 
Salt-cake making (Sodium), b 


255, a 256 
Salt-lakes (Sodium), a 253 
Salt, preparation of pure (So- 


ium i a 254 
price 0 aie a 15 note 
none, ‘ Staraya Russa), b 


ederreade a 857 
works (Slavyansk), a 164 
Belting out, process (Soap), b 


Saluda, mountain and river 
South Carolina), a 301 
Salvian of Marseilles, priest 
eccohbeag At a 144 
vioni, G. B., statistician (Sta- 
tistics), b 478, a 484 
Samarium spectrum (Spectro- 
scopy), & 391 


971 


Samawa or Sambawa, island, 
see Sumbawa 

Samide (Sponges), a 440 

Samnian war (Sulla), b 665, a b 
666 

Samogitians or Zhmudes, race 
(Slavs), a 157 

Samosata, city (Syria), a 862 

Samudera, town (Sumatra), b 


674 

Sancho JIL, Castile, king 
(Spain), b 381 

Sancho IV., Castile, king 
(Spain), b 383, b 368 


wa -, Leon, king (Spain), 

52 

Sancho I., Navarre, king, or 
Sancho-Garcia (Spain), b 826, 
a b 828 

Sancho ITI., Navarre, the Great, 
king (Spain), b 826-327 

Sancho Ramirez, Aragon, king 
(Spain), b 880, b 331 

Sanchol, of Cordova, caliph 
(Spain), b 829 

San Christoval, island (Solomon 
Islands), 5 265, note, b 266, a 
267 

Sand, glacial Pecaee bi 

Sand Snakes, b 203 

Sangar, state (Sumbawa), a 675 

Sanhedrin, court (Synedrium), 
ab 851 

San Joaquin valley, California 
(Stoekton), a 589 

Sansovino, Francesco, publicist 
(Statistics), b 478, a 479 

Santa Anna island (Solomon 
Islands), b 265, note 

Santa Hermandad, confedera- 
tion (Spain), b 340 

Santander, province (Spain) a 
308, a 310, b 812, b 816, b 318 

— river (South Carolina), 
a 


Santiago de Compostello, town 
(Spain), b 310, a 311, a 826, a 
329, b 381 

Santillana, Don Iiigo Lopez de 
apes. marquis of (Spain), 

Saponin (Soap Bark), b 216 

Saprophytie organisms (Sur- 
gery), a 718 

Saracen bppanetts (Sicily), b 28- 


og & 324-325 
dynasties (Spain), a 827-332 
Saragossa, papsnce (Spain), b 
312, a b 814, a 315, 6 318 
rise of (Spain), a@ b 322, a 326 
Saraiva Law (Slavery), b 151 
Saranda of the 700 hills (Sing- 
. bhiim), b 101 s ) 
arcenchyme, tissue (Sponges 
(Ill), a b 435 
Sardica, town (Sofia), b 259 
Sardinia, island (Spain), a 361, 
b 362, a 363, b 366 
BAPE URES, mt. (Sweden), a 
< 


Sarnen, town (Switzerland), b_ 
816, a 821 , 
Siird, island (Sweden), b 775 
Sar-shila, wady (Sistan), a 109 
Sary-su, river (Syr-Daria), ab 858 
Satire, English (Skelton), a 127 
_ social (Spain), a 374 
Saturated steam (Steam-En- 
gine), a b 502 
density of (Steam-En- 
gine), a 506. 
Satyr, myth (Silenus), b 56-57 
Satyrus, philosopher (Sopho- 
cles), b 284 S 
Saucerotte's law of contrecoup — 
(Surgery), a 724, a 725 
Saumalkul, lakes (Syr-Daria), b 


858 
Rapa digits (Skeleton), a db. 


Saussure, Horace Benedict de, | 
naturalist (Switzerland), b 837 
Sauveniére waters (Spa), 306 
Savery, Thomas, nventor— 
(Steam-Engine), a b 491, a b492 
Saville (Sponges), b 443 
Sawakin, see SUAKIN P 
Saxon Law eneay, a 689 
Saxony, kingdom (Suicide), b 


662, a b 663, a 664, a 665 
Sayce, Archibald Henry, phil- 
ologist (Slavs), b 155 
Sayle, William, navigator 
oth Carolina), a 303 | 
Seabies, disorder (Skin Dis- 


eases), b 131 
Seaevola, Quintus Mucius, the 
Augur, jurist (Stoics), a 600 


972 


Scale 7 aed (Surveying), 
a Tio 
divisions, spirit level (Sur- 
veying), @ 755 
Scale of shade on maps (Sur- 
veying), b 746-747 
Scales, ger teh (Skele- 
ton),ab 
(Snakes) ait i b 200-201, 
b 208 
Scales, plotting 
(Surveying), a a 758 
Scania, see Skane 
Scapula, bone (Skeleton), a 125, 
b 126 
se rivers (Sierra Leone), 
56 
Scepticism (Socrates), b 248, ab 


20 
wes (Sophists), b 277, @ 281, 


b 282 
Schaaf, Karl, orientalist (Syriac 
Li iterature), a &64 note 
Schafarik, Paul Joseph, philolo- 
(Slavs), a6 154, a 155, a 
156, a 158, @ 160, a 163 
Schaif hausen, canton (Switzer- 
land), a 814, a 816, b 818, a 
$25, 829 
town’ (Switzerland), b 816, a 
$18, 4 828 
Schiffle, Albert, economist 
Socialism), a 218, b 231, b 232 
Schaffner and Heibig process 
Sodium), a 257 
ae ean mt. (South Australia), b 
a 29 
Schanolt, Dotianibe: of Bamberg 
Stigmatization), a578 
Se ‘rage river (Slonim), b 170, a 


Scheel, Heinrich Otto von, econ- 
omist (Socialism), b 216-217, b 
232 

Scheele, Karl Wilhelm, chemist 

(Soap), b 213 
(Sodium), a 255 

Scheibler’s strontia process 
(Sugar), a 657, a b 660 

Schiavone, Weapon (Sword), b 
poe 

Schlager, weapon (Sword), a 842 

Sear erkrieg, feud (Swabia), 
a 767 

Schleicher, August, philologist 
(Slavs), a b 156, a 6 158, note, 
a 160, a b 163, a b 164 

Schleiérmacher, Friedrich 
Ernst Daniel, critis (Spinoza), 


instrument 


b 418 
6 pas duchy (Sweden), a 
7 


Schlézer, Kurd von, historian 
Slavs), b 154 

Schlyter, Karl Johan, historian 
Sweden), b 791, a 796 

Schmidt, Johannes, philologist | 


Pi cor b 156, a 158 
School of ‘Pan (5 Signorelli), b 55 
School of S$ iphnos, or Holy 
Tomb 5 aeersra he 
Schools (Siberia), a 16 
i holm), b 588 
Sunnites), , 695-696 
publi (Slavery), a 910 
es a U.S. (Stevens), & 573 
syrian (Syriac Literature), a 
“re ‘dialect (Slavs), b 158- 
Scho Cc. A., surveyor (Sur- 
PE sy a 939, 5 940 
gohtnder, Eberhard, orientalist 
Slavs), a b 154 
| 


ayy ees ane ¥. E., biolo- 

mt (pangs) b 497, b 429, b 

ia ° vo 442, 6 443, a 

scnwartz, Marie Sofia, novelist 
Sweden), b 796 

Schweinfurth, Geo oe 

traveller (Soudan), 

Schwyz, canton ewtartaay b 
815, 816, a 817, Figen @ 0 | 
$20, a b B21, a b $22,a 6 a Be 
b 824, a Sa), 83), a $32, a 


b 833, b 834 
town (Switzerland), b 815, b oe: 
$16, a 822 | 
Scientific peor Societies, b 
233-1 


 Sacaes rae America 

reklg alt a *5 
sonian), b 914-915 

a laa a b 988, b Y39- | 


Scilla, lant (8 Be ee oe 
Scimitar (sword), b 
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Scipio, Paulus 7Zmilianus Nu- 
—— general (Spain), a 


seipio, Publius Cornelius Afri- 
canus, the Elder, general 
(Spain), 6 320 

Sciurina, animals (Squirrel), b 
454-455 

Sciuropterus, animal (Squirrel), 


455 
Sciurus,animal (Squirrel), b 454- 


455 

Scleres, oe (Sponges) (111.), 
@ 432-4 

a, cells (Sponges), b 


ary: ce (Surgery), b 
719, a 
selerothainnide (Sponges), 


Boolopax, bird (Snipe), @ 211 
Scopularia pone a b 439 
Scopus, bird (Stork), 6 606 
Seotch law (Statute), a 488 
(Sunday), a 691 
lawyers (Solicitor), ab 264 
slaves (Slavery), b 145 


b 


Seott, Sir Walter, novelist 
(Swift), a 806 
Seotland (Summary Jurisdic- 
tion), @ 676 


(Summons), @ 677 
(Suicide), ab 663, a 664 
Scott’s map shading ‘scale (Sur- 
veying), a 747 
Seouring (Silk), a 69 
Screw, micrometer- (Surveying), 
a 755 
Serew-propeller, ee Fri 
of (Steam-Engine), a 
oor: -na-Coinnich, mt. oskye),a 
ocinna Gillon. mt. (Skye), a 
135 
Seulpture, American portrait 
(Story), b 929 
ancient (Sphinx), a b 413 
French (Slodtz), b 170 
Greek (Socrates), a 244 
Seute, integumentary (Skele- 
ton), a 115, a b 116 
Seytalide, family (Snakes), b 
20: 
Seythians, race (Slavs), 6 154 
Sea-level (Surveying), a b 744 
Sea Snakes, a 200, b 202, a 204, b 
208-209 
Sea-urchins (Skeleton), a 114 
Sea-water aac a 253 
a" ace n boilers (Steam-En- 


seaibed,t town (Sussex), a 761, a 
76: 
or vikare, animal (Sweden), 


780 
doaunent —— of (Smug- 
gling), 51 
Seasons, faeshae of (Suicide), 


Beakan) A. E. “» engineer (Steam- 
Engine), a 547 note 
Seborrhcea (Skin Diseases), b 
128-129 
Secession war, U. S. (Stephens), 
b 563 note, a 564 note 
Stevens), b 572 
Stuart), a b 931 
Surveys), b 939 
Secreting disorders (Skin Dis- 
eases), b 128-129 
ee boilers (Steam-En- 
gine 
Sees -debt (Statute Mer- 
chant), b 
we, ewe plain (Somerset), a 


‘ 
eo eS district (Sibs4gar), 


Seeroee, see Sirohi, state 
Seesen, town isratewey), 596 
Segestd, city (Sicily), b 22, b 238, 


Sego, city (Soudan), a 292 
Report, province (Spain), b312, 
a 
Segura river eral, a 361 
io, city (Susa), a b 760 
Se ss Andrew, poet (Slavs), 6 


Selstan, or Sejistain, see Sistan 

Selangor, territory and town 
+ traits Settlements), b 615, a 

Selden, John, eritie (Symeon), a 


850 
ren ek river (Siberia), a 8, b9, 


| selena Pieria, city (Syria), a 


Selimnia, town, see Sliven 
Se-ling- -she, empress (Silk), a 62 
Selle river (Somme), b 274 


des! isle of (Sussex), b 761, a 


deere Alois, historian (Slavs), 
162 


Semipalatinsk, town (Siberia), 
b 9, all, b14 
Semitic races (Soudan), b 291, a 
b 292 
Sempach, lake (Switzerland), a 
815 


town (Switzerland), a b 823 
ordinance (Switzerland), a 
$27 
Senaar plains (Soudan), a 291, a 
292, a 293 
Senate,reorganization of Roman 
(Sulla), b 666 
Sendall, Thomas, 
(Smith), a184 
Senebier, Jean, physicist (Swit- 
zerland), b 837 
Seneca, Lucius Anneus, philos- 
pher (Slavery), a 142 
ras, b 593, a 598, a b 


(Snake-root), a 199 

Senigallia, city, see Sinigaglia 

Sennett, R., engineer (Steam- 
Engine), b 515 note, a 547 note 

Sense-cells (Sponges), a b 436 

Sensibilité period (Stael), b von 

a he Journey (Sterne), b 
57 

Reparaies, ateam 
gine), b 

Septem oe Thebas, play (Soph- 
ocles), a 285, a 286 

Septicemia, disease gf Sureery), 

. b ae a ney ee 
erafi, Pere, poe in), a 

Seraglio, ne a or Ras tro (Siph- 
anto), b 102 

Serbal, Mount, (Sinai), a b 96 

Serekuli or Serrakolet race (Sou- 
dan), a 292 

Serenata (Stradella), a 613 

= Berapi mt. (Sumatra), b 


merchant 


Seneka, ane 


(Steam-En- 


671 
Serfdom, history of (Slavery), a 
143-145 
Russian (Slavery), b 151-152 
Serfs, class (Siberia), b 15, a 18 
Sergius of Antioe triarch 
(Syriac Literature), 874 
Sergius of Ras’ain, author 
(Syriac Literature), b 874-875, 
note, b 878 
Sericin, albumen ens a 67 
Sericulture (Silk) (I11.), b 64-66 
a ee testing machine 
Silk), b 68-69 
Borg lam, see SRIRANGAM 
Serjis or Sergius ib nar Lia 
author (Syriac Literature), b 
875 note 
Serra, Rose. nun (Stigmatiza- 
tion), a 578 
Serrania de Cuenca, district 
(Spain), b 307, a-808 
Serrania de Ronda, range 
(Spain), b 308, b 809, a 310, a815 
Sertorius, Quintus, general 
(Spain), b 821 
Service books (Syriac Litera- 
oe boo” b 885, b 896, note, 


“Service Suits” epetbigg | Bch sed 
Servile = ag Spire: oman 
Slavery), ab 14 
Servo-Croatian langrmgotlanan 
ab 159 
Servo-Croats, race (Slavs), b 153, 
b 156, b 157 
Set, diagram of (Strength of Ma- 
vee (I11.), b 627 
hardening from Se og 
of Materials), 
Setting bones janet a 716 
Seuruga, fish (Sturgeon), b 644 
Severn river (Stafford), a 459 
Severus of Antioch, bisho 
gees Literature), a b 874, 


Severus bar Shakk6, sed 
(Syriac Literature), 897 
Severus of Mosul, — (Syriac 
secre) Poe bishop (Syriac 
verus to) 
Literature), a b8sl 7 
Seville, 
(Spain) 8 a ent “ b 812, a 318, 


Sewell, fone colonial chief- 
justice (Slavery). b 908 


eae System (Sydney), ab 


| Sex, self destmagian by (Sui- 
Sexraciate. alana 
exradiate spicu o 1 
(I11.), b 432, a b 4 wnat) 
Sextius, Quintus, go 
Secunda roduetion (8 
exual rep uet on . 
b 440-441, “+t 
Seymour, William, duke of Som- 
erset ary, b 642 
Shackle-joint (Skeleton), b 116 
Shading charts (Surveying), a 
746-747, a 751 
ShaAfi‘ite rite (Sunnites), a b 695 
ary bearings (Steam-Engine), 


538 
Shafts, torsion of (Steam-En- 
gine), b 536, b 540 
(Strength of Materials) 
(111.), b 637-638 
Shagreen, skin (Skeleton), b 116 
Shakespeare, William ,poet (Son- 
net), a 275, a b 276 
ee of (Staunton), a 


89 
Shantar Islands (Siberia), b 10 
Shantow, city, see Swatow 
Shaptr river (Susa), a 760 
Shari river (Soudan), b 290, a 
291, a b 292, a 293 
Shark, spi nal column of (Skele- 
ton), a 118, b 120 
Sharp, eens mathemati- 
ot (Squaring the Circle), a 


divers) Granville, eee 
pist (Slavery), a 
illiam, poe (Sonnet), 


Sharp, W 
a 276 


Sharpe, naturalist (Swallow), a 
768 note 
Shea butter (Sokoto), b hae 
Shearing hee trength of Ma- 
terials), a b 624, a “i 


Site) Iya oss 
ma bird (Skimmer), a 


128 ni 
Sheath- oheh (Siluride), b 75 
Sheep Se (Spain), a315, a 


Shospaell parasite (Snail), a 198 

Sheep-Stinger (Sna (Snakes), a 208 

Sheffield Scientific School, Yale 
(Silliman), b 73 

Sheikhis, sect (Seen 700 

Sheikhu ‘LIslam (Shi i » a 699 

a ’1-Islim, 0 (Sun- 


a b 696 
Shell Toll ccpeaine (Sweden), b 778 
we naturalist (Sun-bird), 


Shelley, ae Bysshe, poet 
(Smith), b 

SHEPARD, Chaslen Upham, phy- 
Sicist, a 903 

Shepherd's Calendar (Spenser), a 


b 408 
Shepton os borough (Som- 
cree ab 272 
sherfYsnak ben Ahmad, chief 
sles lam, thelagtn 
erloc ‘ 
(South), b 295 
Me del wine (Spain), a 314, ab 


317 
phawea Islands (Skua), a 133, 
Sur‘ oe sect, a 694, a 697, a 698, 
Sh ilk iver (Siberia), ab 9, a 10, 
Shin, loch and river (Suther- 
land), a 764 
Shingles, eruption (Skin Dis- 


ees a 
Shipbu lding (Sunderland),a 692 
Sh ter (So- 


a 
chock erage ’ 
ocK OT CO: =) 
iil, bird (Stor 


Shoe-bi 


province and med Short 


ssn 


Shushan, city (Susa), a 760 

Siak river and district (Suma- 
tra), b 671, a 672, a 673 

ners Lp, Sir Robert, physician, 


a 
SIBERIA, country (Plate I.), a 
5-18 


administrative divisions, b 
5-6,a b16 

agricultural industries, ab 
l4 


area and name,ab5 

biography, b 17-18 

chase, industries of the, b14 

climate, b 10-11 

coasts and islands, a b 10 

colonization, b 15 

commercial industries, 
14-15 

communications, a b9, ab 15 

education, a 16 

exiles, b 15-16 

fauna, a 12-13 

flora, a 11-12 

Foclogy, a 8-9 
istory, b 16-17 

indigines, condition of, b 13- 
14 


b 


lakes, a 10 

minerals, a 9 

orography, a 6-8 

plateaux, b6,ab8 

population, a 13-14 

rivers, a 9-10 

towns, b 16 

valleys, longitudinal, a b 7 
Siberian Russian speeeh (Slays), 


b 157 
Sibilla of Catalonia, queen of 
Aragon (Spain), a 388 
Siboga, town (Sumatra), b 672 
SIBSAGAR, or Seebsauger, dis- 
trict, a b 18 
SrpsAGar, town, b 18 
SIBYL, myth, b 18-19 
Sibylline books (Sibyl), a b 19 
Sicani, see Sikans f 
Sicels, or Siculi, race (Sicily), a 
b 20, a 21, a b 22, a b 23, 
a 25, b 26 
(Syracuse), b 852, a b 853 
— ores (Sulphur), b 667,a 


Sicilian Slavery, a b 141. 
Sicilian Vespers, rebellion 
(Sicily), a 83 
SIcILY, island (Plate IT.), a 19-36 
authorities, a 34, b 36 
GEOGRAPHY ANDSTATISTICS, 
a 
climate, a 35 
communications, b 36 
contour, b 34-35 
fauna, a 36 
flora, a b 35 
a5 aman position, a 
logy, a 35 
eocnien: a 36 
political divisions, a b36 
History, a 19-34 
Agathocles, period of, a 
25-26 
Angevine period, b 32-33 
Athenian war, b 22-23 
Byzantine imperial 
period, a b 28 
B = reconquest, 


Carthaginian invasion, 
5th century, B.c., a 23- 


25 

Dion and Timoleon, b 
24-25 

Dionysian period, a 23- 
C hhical position, a 

ard oo pos , 


Hieron IT, a 26-27 
Hohenstaufen period, a 


Libeuisti le ts, b 
uistic elements, 
‘30-31 

modern history, b 33-34 


, & 30-51 
inhabitants, a 


Saracen, & 
ae jac 26 
rr a 
+4 dynasty of, a 
Roman period, a 27-28 
Saracen inroads, |) 28-30 


) 


| Sicity, History, Sikels and Si- 


a 310 
Sierra de la Sagra yom a 809 
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kans under Greek | 
rule, ab 22 
slave revolts, Roman 


period, a b 27 
Spanish period, a b 33 
Teutonic invasions, a 28 
tyrannies, rise of, b 21- 
9 


kingdom, a 31-34 
acquisition of (Spain), a b 
of oC 


337, a 339 

Sickels, Frederick E., inventor 
(Steam-Engine), b 921 

SICKINGEN, Franz von, baron, a 
36-37 

Siculi, people, see Sikels 

SIcyon, city, a 37-38 

Sippons, Sarah, actress, a b 38 

Side lever engine (Steam-En- 
gine), a 543 

Bat cago (Swimming), b 807- 
80) 


Sidgwick, Henry, economist 
(Sophists), & 283, @ 254 
Sip1-BEL-ABBks, town, b 38 
Sidi Hamed ibn Musa, town 
(Slavery), b 152 
SipNEY or Sydney, Algernon, 
statesman, b 38-40 
Somers, b 269, a 270 
SIpNEY, Sir Philip, statesman, 
a, 40-4 


1 
(Spenser), a b 408 
SIDON, city, a b 41 
SIEBOLD, Carl Theodor Ernst 
yon, physiologist, b 41 
SIEBOLp, Philip Franz von, 
explorer, b 41-42 
SIEDLCE, government, a@ 42 
SIEDLCE, town, a b 42 
SIEGEN, town, b 42 
Siemens, Ernst Werner, inven- 
tor, b 42, a@43 
SremeEns, Sir William, or Carl 
Mor gear physicist, b 


4 
rae Abatement), 6 


92 
(Societies), b 236 
(Steam-Engine), a 502, a 
583, b 553 


33, 
SIENA, city (Plan), b 43-49 
area, administrative, b 43 
art history, a b 49 
civic institutions, b 43, b 44 
eer ice structures, b 


4 
festivals, b 43 
History, b 44-48 
Arezzo, ot for, b 46 
balia, a 4 
councils, medieval, b 


Florentine wars, a b 45, 


a 47 
imperial period, a b 48 
Milanese supremacy, b 
46-47 

origin of, b 44-45 

nobles, suppression of, a 


a 
eae period, b 47- 
popular government, b 
45-47 


revolution, 1480, a b 47 

Riformatori, a b 46 

Tuscan period, b 48 
literary history, b 48-49 
=o in (Sodoma), b 


SIERADZ. town, b 49 
Sierra Almijara (Spain), b 308 
Sierra Contraviesa (Spain), b 


808 
oe de Abdalajiz (Spain), b 


Sierra de Alcaraz (Spain), a 309 
Sierra de Alhama (Spain), b 308 
Sierra de Cazorla (Spain), b 309 
Sierra de Gata (Spain), b 308 

Sierra de Gredos (Spain), ab 


308, a 310 : 
Sierra de Guadalupe (Spain), b 


808 
Sierra de Guadarrama (Spain), 
a b 308, 


Sierra de Moncayo (Soria), a 289 
— LEONE, colony (map), b 
Sierra Leone Company 
(Slavery), a 148 
Sierra Morena (S ), b 807, a 
808, b 809, @ 810, a 311, b 314, 


a 815 
Sierra Nevada (Spain), a b 308, 
6 309, a b 811 


Sierra Penibetica (Spain), a 309 

a Partidas, code (Spain), b 
832 

Sievers, Edward, phonetist 
(Speech-Sounds), b 896, b 405 

SreYks, Emanuel Joseph, poli- 
tician, b 51-52 

SIGALON, Xavier, painter, a 52 

Sight ruje, instrument (Survey- 
ing), b 705 

Siauts, Gun- (Ill.), a 52-54 

SIGISMUND, emperor, a b 54, note 

(Switzerland), a 824 

Sigismund of Austria, duke 
(Switzerland), a b 825, a 826 

pp bee isto ae Poland (Smith), 

84 


(Sweden), 6 786, b 787 
SIGMARINGEN, town and divi- 
sion, b 54 
Sigmatophora (Sponges), a 440 
SIGNALSERYICE, United States, 
a 903-905 
SIGNALS, Naval, b 54-55 
Raeerneh ab 734 
u 


pea ca, painter, b 

Signs phonetic (Speech- 
Sounds), b 404 * 

SIGOURNEY, Lydia Howard 


Huntley, authoress, a b 905 
Sigtuna, city (Stockholm), b 
486 note, a 587 note 
Siguenza district (Spain), a 308 
Sikans orSicani, people (Sicily), 
ab 20, a 21, a 22, ab 23 
Sikeliots, people (Sicily), a b 21, 
a b 22, 423 
SIKKIM, state, b 56 
Sil river (Spain), b 807, a 308 
Silberwiese, suburb (Stettin), b 


571 
SILENUS, myth, b 56-57 
SILESIA, district, a 57-59 
Austrian peer a 59 
pe ern period, b 57- 


5 
imperial period, a b 57 
legendary period, a 57 
Russian province, a 58-59 
SILICA, oxide, a b 59 
Silicate soaps, a b 215 
Siliceous earth (Silica), a b 59 
Silicispongia (Sponges), b 434, a 
b 487-488, a b 439 
SrnistrRia or Silistra, town, b 
59-60 


Srirus ITaLicus, poet, a 60-61 
SILK (II11.), a 61-72 
American history, a 63, b 72 
Bombyx and cocoon (Ill.),a 


63-64 
Chinese history of, b 61-62 
diseases, & 
> history, b 62-63, ab 


Greek history of, a 62 
MANUFACTURE, b 67-72 
dyeing, wild silk, b 70- 
‘ 


commerce, & 71-73 
conditioning, a 69 
filature or reeling, b 67- 


68 
numbering, b 68-69 
scouring, a 69 
spun-silk, a 69-70 
: ones oy a ileged 
weighting or privilege 
fraud, a b ri 
medieval history of, b 62 
physies and chemistry of 
(Ill.), a b 67 
Rome, imperial. a b 62 
sericulture, b 64-65 
United States industry, a 63, 


b72 
wild products (Ill.), a b 66 

igitrecrets (Sw tzerland), a 
Silkworm (II1.), a 63-66 
SILLIMAN, Benjamin Ist, chem- 

ist, a 73 
SILLIMAN, Benjamin 2d, chem- 

ist, a b 73 
Sto, fodder preserving, b 73-74 
Silo of Asturias,usurper (Spain), 


a 826 
SILURIDA, fishes (TI1.), @ 74-76 
Silurian formations (Sweden), 


a 778 
Siluroid fish ene gel a 209 
-— feng erg ab 485 
LV. god, Di 
SILVER, metal, b 76-81 
' alloys, ab 78 
amalgamation, b 76-77 
analysis, assaying, & b 79 
art use of, a 8 ; 


973 


ae, chemically pure metal, 
» 77-78 
con pounds, b 78-79 
cost of production, a 80 
ores, b 80-81 
production, b 80-81 
silvering, b 78 
value, commercial, a b 80 
varieties of, b 76 
Silver product (Spain), a 310, b 
315, a 316 
printing processes, charting 
(Surveying), a 753 
spectrum (Spectroscopy), b 
390 
Silvering (Silver), b 78 
SILVERIUS, pope, a $1 


Silver's marine Vetere 
(Steam-Engine), a 53° 
Silverton, town (South Aus- 


tralia), b 298 
SILVESTER I., pope, a 81 
SILVESTER II., pope, b 81-83 

abbot of Bobbio, b 81-82 
metropolitan of Rheims,a 82 
papacy of, a b 82 
Erte peg of, a 83 
scholastic life of, b 81 
statesmanship of, b 82-88 
works, editions of his, a b 83 
SILVESTER III., pope, b 83 
SIMANCAS, town, b 83 
SIMEON, patriarch, b 84 
Simeon Barkdya or Karkhaya, 
historian (Syriac Literature), 
b 880 


Simeon bar Sabba‘é, bishop 
(Syriac Literature), a 867 
Simeon bar Tabbakhé, historian 
(Syriac Literature), b 887 
Simeon of Béth Arshim (Syriac 
Literature), 6 870, b 871, b $73, 
notes, @ 877, a 878 note 
Simeon of Béth Garmai, monk 
(Syriac Literature), b 880 
Simeon the deacon, chronicler 
(Syriac Literature), a 892 
Simeon Kikdys, poet (Syriac - 
Literature), b 873 
Simeon Shankélawi, chronicler 
(Syriac Literature), a 897 
Simeon Stylites, ascetie (Syriac 
Literature), b 870 
Simeon Thaumastorites (Syriac 
se eather U b 877 
Simbaisland (Solomon Islands), 
b 265, note 
SIMBIRSK, government, b 83-84 
SIMBIRSK, town, b 84 
SIMFEROPOL, town, b 84-85 
SIMLA, district, a 85 
SImLA, town, a b 85 
Simms, William Gilmore, novel- 
ist, b 85-86 
Simon, Abraham, medalist, a 89 
SIMON MAGvs, sorcerer, a 86-89 
Gnosticism, b 87-88 
heresiarch, Justin’s, b 86-87 
ss ig ne development, ab 


Samaritan Messiah, b 86 
sources ofinformation, b 88- 


89 
Tiibingen theory, a b 86 

Smon, Richard, biblical critic, 

a 89-90 i 
Simon, Thomas, medalist, b 90 
SIMONIDES, or Semonides, of 

Amorgos, poet, b 90-91 
SIMONIDES of Clos, poet, a b 91 
Stmony, offence, b 91-93 
SIMPLICIUS, pope, a 93 
Suvpticius of Cilicia, Neopla- 

tonist, a b 93 . 
Simpson, James H., explorer 

(Surveys), a b 936, b 988 
Srmpson, Sir James Young, 

— physician, b 9 


(Surgery), b 712 
Srmpson, Mathew, bishop, b 905 
Simpson, Thomas, mathemati- 

cian, a b 94 
Srmmrock, Karl, poet, b 94 
Sims, James Marion, gynecolo- 


gist, b 905-906 
Simson, David, painter, b 95 
Simson, George, painter, b 95 
Sruson, Robert,mathematician, 
94-' 

Simson, William, — ab95 
SrINAI, Mountain, b 95-96 
Sinclair, Sir George, Baronet, 


a 97 A 
SincLarR, Sir John, Bart., au- 


thor, b 96-97 
SIND, province (Map), a 97-99 
ministrative organiza- 
tion, b 98-99 


974 
SIND, fecgrenhical features, a 
98 


‘Metaiees ab 99 
linguistic characteristics, a 
99 
products, natural and in- 
dustrial, a b 98 
Sindbdn or Sindibddh 
Literature), b 894, a 895 
Sindis, people (Sind), a 99 
SINGAPORE, dependency (Plan), 
a 100-101 
city, a b 101 
(Straits Settlements), a b 615 
Singapore strait, a 100 
SINGBHUM, district, b 101-102 
te! ularities defined (Surface), 
7038, note, b 704 
SINIGAGELA, city a 102 
Sinitius, St., bishop (Soissons), 
a@ 261 
Binkavedi lake and town (Sum- 
atra), @ b 672 
Sinkil, town (Sumatra), b 672 
SINOPE or Sinub, town, a b 102 
Sion, town (Switzerland), b 816 
Sroux City, Iowa, b 102 
SIPHANTO, Sipheno or Siphno, 
island, b 102-103 
SIPHON or Syphon (IIl.), a 102 
Sir age 
erne), b 
Ld Lana Greaves, novel (Smol- 
ett), 
Sir ta de Coverly (Steele), b 


Pi, Se town, b 103 
Sir-Daria, see Syr-Darya 
SIREDON, animal, b 103-105 
SIREN, amphibian, a 105 
aga organs of (Smell), 


SIRENS, myths, a b 105 

SIRICIUS, pope, b 105 

SIRMUR, state, b 105 

Sirocco, wind oer a 85 

(Syria), a 

SIROHI, or Sees , State and 
town, b 105-106 

— ‘district and town, a b 


SIskIN, bird, b 106-107 
SismMonpI, Jean Charles Leon- 
ard de. ‘historian, a 107-108 
Sismondi, Jean Charles Leonard 

de, historian (Switzerland), b 
Ss 
SistAn, Seistan or Sejistén, 
county (Map), a 108-109 
SIsTova, town, b 109 
SISTRUM, rattle, b 109 
SISYPHUS, myth, b 109-110 
at la district and town, a b 


(Syriac 


110 
Sitgreaves, Lorenzo, explorer 
( Surveys), & 936 
SITTING BOURNE, town, b 110 
StvAs or Siwds, pashalic and 
town, b 110-111 
Siwalik hills eu b 105 
Sixtus L., pope: alll 
Sixtus II. pe, @ 111 
SIXTUS tip Soa alll 
SIxTUS IV, pope, @ b 111 
Sixtus V., pope, b 111-112 
Sjomalm, jron ore (Sweden), b 


778 
Sjibers, Erik, poet (Sweden), b 


Bind) or Seania district (Swe- 
den), @775, b 776, a 778, ) 779, 
a b 783, b 784, a b 786, a b 788 

Skaraborg, province a or 
b 777, b 780 


Skaraborg, © eae (Sweden), 
a 

Skirgard, the (Sweden), a b 775 
SKATING, Amusement, a 112-113 
oh ray Elf, river (Sweden), a 


77 
ee bony frame, a 113- 
ee skeleton, b 


aeiels skeleton, @ 117-124 
basis of comparative rela- 
bibliography b 127 
ography, 
een nous cranium, a 


caudal vertebrae, a b 120 
cervical Se mci ablig 
craniai skeleton, b 121-124 
; definitions, a 3 
— exemplifications, a 
rp ae ent of bones, a b 
dorsal vertebrae, b 119-120 


, play (South-: 


INDEX 


| SKELETON, deeper append- 
ages, a 
epi ermal exemplifications, 
b 115-116 
external parts, vertebrate, b 
114-117 


fishes, oir ar skele- | 
1: 


ton of, 26-127 
histiology, epidermal, b 114- 


Pafndieslatdes @ 117-127 

invertebrates, b 113-114 

limb-girdles, a b 125 

lumbar vertebr, a 120 

mandibular appendages, b 
123-124 

nature of appendicular 
parts, b 127 

paired limbs, b 124-1296 

pectoral limbs, b 125-126 

pelvic limbs, a b 126 

ribs, a b 121 

sacral vertebree, a 120 

skull, b 122-124 

spinal skeleton, 4 118-121 

sternum, b 120-12 

vertebrates, b 17 

visceral cranial ares, a b 124 

ne rigg (Sponges) (Il. )y b 431- 


expadeni John, poet, a 127-128 
Skeppsbro, quay (Stockholm), a 


Seppsholmen, island (Stock- 
holm), b 587 
Skid or Skee of Norway (Snow- 
shoe), a 213 note 
SKIMMER, bird, a b 128 
Skin, integument (Snakes), b 
200-201, b 208 
SKIN DISEASES, b 128-132 
classification, b 128 
inflammatory affections, a 
130-131 
neuroses, b 131 
nutritive disorders, a 129-130 
parasitic disorders, b 131-132 
secretive disorders, b 128-129 
SKINNER, John, poet, a b 132 
SKINNER, John’ tuart, agricul- 
turist, a 906 
SKINNER, Thomas Harvey, di- 
vine, a 
Skioldungar, dynasty (Sweden), 


SKIPTON, town, b 132 
SKIRVA, ‘town, 'b 134 
SKITTLES, game, b 132-183 
SKUA or Skooi, bird, a b 133 
SKUNK mammal (Ill.) b 133-184 
SKYE, island, b 134-135 
Sladek, Josef Vaclav, 
(Slavs). a 162 
SLATE, rock, b 135-136 
SLATER, Samuel, manufacturer, 
a b 906 
Slave insurrection, 
(Spartacus), a b 88% 
revolts (Sicily), a b 7, a 28 
-trade (Slavery), a 146-149 
er ewes (Slavery), a 


poet 


acta 


pps (Slavery), b 

i 

firectan (Slavery), a b 

Roman Slavery), a 140, 
ab ua 7) 

nee) Pacifie weltets 


SLAVERY, a 137-153 
African slave-trade, a b 146- 
147, a 152-153 
anti-slavery movement, b 
149-151 


biblio hy, b 153 

Brazil. a b Il 

Christianity, iufluence of, b 
142-148 


ee disappearance of, a 
gt ets of Greek slaves, b 
Congo Free State, ab 153 
Cuba, @ 151 
Diocletian system, b 143-144 
di sapeearance of serfdom, a 
saaneipetion in Greece, a b 
ore ae Roman, b 
employments in 
13,ab140 | PAeem B 
a) et) b 145, b 146-148, b 


France, a aro b 148-149 
function in = 
of,ab ip ‘ ro 
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SLAVERY, Greece, ancient, a 
138-139 
Helots, b 139 
laws of Rome, b 140 
modern slave-trade, a 146- 
149 
Mohammedanism, a 152-153 
moral effects of, b 137, b 141 
overthrow of slave trade, a 
147-148 
reforms, Roman, a b 142 
Rome, ancient, a 140-143 
Russian serfdom, b 151-152 
serfdom, mediwval, a143-145 
sources of Greek, a b 138 
sources of Roman, a 140 
South £ea revivals of slave- 
trade, b 151 
Spanish, b 145, a b 146, a 151 
treatment of Roman slaves, 
141 
United States, a 150-151 
American, b 906-910 
abolitionism, modern, a 
b 


XO 
authorities, a 910 
colonial sentiment, a 908 
Congressional contest, b 
909-910 
constitutional epoch, b 
908-909 
emancipation, effects of, 
a 910 
legal status, a 907-908 
origin, b 906-907 
protests, early, a b 908 
slave trade, a 907 
(Stoies), a 598 
agitation aaron ape b 941 
Turkish (Smith), b 
cae tongues ae a 156- 


SLAVS, race, a 153-164 
classical accounts, b 154-155 
distribution of, a b 158 
LANGUAGES AND LITERA- 
TURES, & 156-164 
Bohemian or Czech, a 
160-163 
Bulgarian, a 158-159 
characteristies in gen- 
eral, a b 157 
classification, a@ 156-157 
a Bohemian, a 160- 
1 
er ean ab 


modern Bohemian, b 
161-163 

Polabish, b 163-164 

Polish and Kashoubish 
dialects, a 160 

Reformation period in 
Bohemia, a b 161 

Rupsan dialects, b 157- 


Servian, a b 159° 
Slovak, a 163 
Sloventsh, b 159-160 
Sorbish, b 163 
names of man divisions of, 
b 155-156 
origin, b 153-155 
Schafarik's theory, a b 154 
Wocel’s theory, a b 155 
: ee (Spain), a 328, b 


use made of name Toe 
a 137 note 
SLAVYANSK, town, a 
Sleaford bay (South Australia), 


& 297 
sleat, tee and sound (Skye), 


jeer a 164-168 
ee and amount of, 


dreaming, a b 167 
hypnosia, a 167 

insomnia, b 166-167 
Mosso’s experiments, b 165 
phenomena of, a 164-165 
physiology of, a 165-166 


1 
Slide ey Steam-Engine 
(l.), wets ene 


i one (Steam-Engine),b 
pha Gamph, range (Sligo), a 
SligoBay,alés 


| SLIGO, county, b 168-169 


SLIGO, town, ab 169 
SLIVEN or Slivno, town, b 169- 
170 
arg Sir Hans, physician, a 
é 


Slodtz, Paul Ambroise, sculptor, 
b170 


SLoprz, René Michel, or Michel 
Ange, sculptor, b 170 

Slodtz, Sebastien, Ist and 2d, 
sculptors, 

SLONIM, town, b 170 

SLOTH, mammal rp ), a 171-172 

SLOUGH, town, @ 172 

Slovak langu: e (Slavs), a 163 

Slov Le race (Slavs), b 153, a b 


157 

Slove enes, race Her raha. b 153, a 

gps #8 156, a (Slavs), ab 
ovenish language vs), @ 

158, b 159- 160" * ‘ 

es caer (Snail), b 


Slutehs river (Slutsk), a 172 

SLUTSK, town, a 172 

Smaa-kongar, chiefs (Sweden), 
b 782, a 783 

SMALL-POX, disease, a 172-174 

SM ae Christopher, poet, b 174- 
7 


Slugs, 


“ 
Seaton engineer, a b 


(Steam-Engine), b 492 
SMELL, sensation, b 175-178 
nature of, b 175 
nose, interior of (111.), b 177 
olfactory Ee" 
anges ous animals, a 


Ph ab176 
fishes, b 175-176 
mammalia, b 176-177 
shelled por kat b175 
phy ee — of,a ea 
specia abl7 
Swen, Peter J x ae phi i Sn 
a 
SMETHWICK; town, b 178 
— of Pardubitz, poet (Slays), 


160 
——_ George H., painter, b 


Paige James, engraver, b 910 

Smillie, ‘James ., painter, b 910 

pee or eres Vaclaff, 
novelist (Slavs), a 162 

a Robert, painter, b 178- 


es eer economist, a179- 


euthougian b18L 
continental travels, b 179 
education, a 179 

ethical theo: otets 180-181 


Gl or i pro: essomship, ab 
titerarg work of, b 180-181 


ersonal qualities, b 180 
political tooncaee ph b 
vésined life, b 179-180 
Slave ), a 145 
=. My O19 
Soe: 


Situ, Virginia colonization, b } 
134-186 


youth, b 188-184 
Smith, John Blair, educator, b 
912-913 
wwe John Laurence, chemist, 


a 912 
SmirH, John Raphael, painter, 
b 186 


Smith, Nathan, jurist, a b 912 
Smith, Nathan, physician, a 912 
SMITH, Nathan Ryno, physician, 
a 912 
Smith, Nathaniel, jurist, a 912 
Situ, Robert, statesman, b 912 
SMITH, Samuel, eneral, b 912 
SMITH, Samuel Stanhope, edu- 
eator, b 912-913 
Situ, Seba, humorist, a 913 
SMITH, Sydney, wit, b 186-188 
SMITH, Sir Thomas, jurist, a b 


188 
SMITH, William, geologist, b 188 
SMITH, William, provost, a b 913 
SMITH, William Henry, mor- 
alist, b 188-189 
rN William Moore, jurist, b 
9 
Smith, William Penn, drama- 
tist, b 913 
Smith, William Rudolph, anti 
quary, b 913 
SmiruH, Sir William Sidney, ad- 
miral, a b 189 
Smithson, James, physicist, 
iene: Inst.), b 913, a 
SMITHSONIAN INSTITUTION, b 
913-916 
building, b 914 
ethnology, a b 915 
fish-commission, b 915-916 
foundation of, b 913-914 
methods, b 914-915 
National Museum, b 915 
officers, a 915 
policy, a b 914 
{feigna Service), b 903 
Societies), a 238, b 234 
SMOKE ABATEMENT, b 189-192 
boiler-smoke, b 191 
combustion, a b 190 
domestic fires, a b 191 
economy of, b 190 
fuels not bituminous, b-191- 


192 
fuels, a b 192 
istory, b 189-190 
literature, b 192 
methods of, b 190-191 
ac pn government, b 192- 


SMOLENSK, es ab 198 

SMOLLET?, To jas George, noy- 
elist, b 193-195 

Smooth Snake, b 204 

SMUGGLING, fraud, a b 195 

SMYRNA, City (Plan), b 195-197 

Smyth, Piazzi, astronomer 
(Spectroscopy), a b 389 

SNAIL, Gasteropod, b 197-198 

SNAKE-BIRD (II1.), a 198-199 

SNAKE-ROOT, drug, a 199 

SNAKE-STONE, b 210 

SNAKES, reptiles (II1.), a 199-210 

Esculapius'’s snake, b 204- 


cuuside, a 208 
classification, b 202-204 
colubriformes,*b 202-204 
hopoterodontes, b 292 
venomous colubers 
viperiformes, a 204 
cobras (T11.), b 206-207 
death-adder, Australian, b 


209-210 
distribution and habits, b 
egg-eaters (T11.), a b 205 


por ot. af eeilak b 204 
Tats es. 
in’ ents, b 206-201 


lizards, relation to, b 199 
mouth, a 201 
narrow mouthed species, b 


207 
ophages, b 207 
Pblsot and remedies, b 201- 


ring snake, a 205 
sea snake (T11.), b 208-209 
smooth snake, b 204 
-polonga, a 
tree snakes, b 205-206, a b 208 | 
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SNAKES, viperine snakes (I11.), 
b 209-210 
whip snake (111,), a b 206 
Snakes (Skeleton), b 124 
axial skeleton (Skeleton), b 
ay a6119,a 120, a 121, a 


olfactory organs Smell), a 
in ry organs ( , 


SNEEK, town, b 210-211 
SNELL, or Snellius, Wellebrord, 
astronomer, a 211 
(Squaring the Circle), b 
451-452 
ig a Nicholas, divine, a b 
6 
SNIPE, bird. a 211-212 
Snoilsky, Karl, Count, 
(Sweden), b 796 
SNorRoO StuRLUSON, historian, 
ab 212 
SNowpkrop, plant, b 212-213 
SNOWSHOES, & 213 
Snowfall (Switzerland), b 815 
Snow line (Siberia), b 10, note 
Snow-storms (Siberia), all 
SNYDERS, Franz, painter, a b 


213 

Soap, b 218-216 
analysis, a 216 
characteristics, b 213-214 
commerce, a 216 
curd soap, b 214 
history, b 218 
manufacture, @ 214-215 
marine soap, &@ 215 
Silicate soap, a 215 
soft soap, a b 215 
ph medicated soap, b 


poet 


Soap BARK, b 216 

Sobh of Cordova, queen (Spain), 
b 328, a 329 

gi county (Spain), a 327, 


SocaGF, tenure, b 216 

Soccini, family (Siena), a 49 

Social Democrats (Socialism), b 
217, & b 226, a 227, & 228, b 229, 


@ 231 
Social legislation, British (Stat- 
ute), b 487 
relations (Stoies), b 597-598 
Social War (Sulla), b 665-666 
SOCIALISM, a 216-232 
Bakunin’s anarchism, b 227 


Blane, Louis, a 220-291 
“ers régime, a 223- 


changes implied, b 217-218 
chartism, b 221 
ae forms of, b 221, b 


classification of schools, a b 
229 


conclusion, b 231-282 

criticism of Marx, b 224-225 

Darwinism, analogies to, a 
230-231 

divergent views of its ad- 
vocates, b 217 

early forms, b 218-219 

economic principle, central, 
a b 217 

essence of, a b 218 

Fourier, a 220 

French anarchism, a b 228 

mime socialism, rise of, a 


International, b 225-226 
lawlessness of, examined, a 


217 
yeeting definitions, b 216- 


literature, b 232 
marri and religion, a 231 
Marx, Karl, b 221-226 


nihilism, b 228-229 

origin of name, a b 216 
outlines, historical, b 219 
Owen, Robert, a b 221 
political economy of, b 229- 


230 
ary relations of, a b 


results of ies sw govern- 
ment, a b 22 

revolution of 1830, a 220 

Saint-Simon and Owen, a 
219-220 

social-democracy, a b 225 

state-socialism, a 227 

surplus value, anal of 


arx, b 222-22: 
Socialism of the Chair (Social- 


m), a 230 
Société des Amis des Noirs 
(Slavery), b 148 


Société Polytechnique, Taris 
(Societies), a 235 
SOCIETIES, & 232-240 
Agriculture and Trade, a b 
239 
et b 287-238 
Astronomy, b 236 
bibliography, b 240 
Botany, Horticulture, a b 
237 


Chemistry, b 236 

Engineering, Architecture, 
b 238-239 

Geography, b 240 

geology, mineralogy, pale- 
ontology, b 236-237 

Literature, History, Archee- 
ology, b 289-240 

Mathematics, b 236 


Medicine, Surgery, a b 288 
Meteorology, a 237 
Microscopy, a 237 
Navy and Army, a 239 
physics, b 236 
rise of, a 232-233 
si 7 GENERAL, b 233- 
236 
colonial, British, b 984 
European continent, a 
235-236 
France, a b 235 
Germany and Hungary 
b 235-236 
Great Britain, b 233-234, 
— a 236 
en erland countries, a 
Russia, ab 236. 
Scandinavia, a 236 
South and — Central 
America, b 236 
Spain, a 236 
Switzerland, a 226 
United States, b 234-285 
Sociology, economic, legal, 
educational, a 238 
Zoology, b 237 
Bar abolition (Slavery), @ 
Society of mi yee Lon- 
don (Societies), b 239 
sory, of Arts (Societies), b 


Society of Arts, Commerce and 
Manufactures, London (Socie- 
ties), b 233 

Socinianism, sect (Socinus), b 
242, @ 243 

Soctnus, Fausto Paolo, mono- 
theist, a b 241, a 242-243" 

Socrnus, Lelio Francesco Maria, 
theologian, b 240-242 

Sociological Societies, a 238 

Sociology (Statistics), b 480-481 

ee a ew Mexico, town, b 

Socorro or Socotoro, island, b 
248-244 

SocraTEs, philosopher, a 244-251 

authorities, b 244-245 
bibliography, a b 251 
contemporary opinions of, b 
246-247 
doctrine of, a 249-250 
ethical theory of, b 249-250 
method, dialectic, b 248-249 
mode of life, b 246 
ersonal qualities, a 245-246 
lato's metaphysic, b 250-251 
political reasons for his 
death, a b 248 
public life, a b 244 
07: Bie characteristics, ab 
4 


social condition of, a 244 
Soecratics, @ 250-251 
trial of, a 247-248 
(Sophists), a b 279, a 280, 
a,b 281, b 282, a b 283 
SocraTEs, historian, b 251-253 
(Sozomen), a 306 
Socratic schools, (Socrates), a 
250-251 


(Sophists), a 277, a b 279 
SoDA AND SODIUM, & 253-258 
carbonates, b 254 
caustic soda, a 254 
chlorine compounds, a 254 
industrial forms, b 253 
MANUFACTURE, b 254-258 
ammonia process, a 257- 


258 
black-ash making, a b 
256 


boiling down, b 256 
. carbonating, b 256 
eryolite soda, a 278 
crystal soda, a 257 
history, b 254-256 
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| SODA MANUFACTURE, Le Blanc’s 


process, a b 255 
refined alkali, b 256-257 
salt-cake making, b 255 
sulphur recovery, a 257 

sodium, metal, b 253-254 
sources of, a b 25: 
sulphate, a b 254 
trade statistics, a 258 
Soda Soaps, a 214, a b 215 
ash (Sodium), b 256, b 257- 
258 


Sédermalmen, suburb (Stock- 
holm), b 587 
Sodium — spectrum 
copy), b 3889-390 
Sopoma, or Sodona, Giannan- 
tonio Bazzior Razzi, 
haar a a b 258 
(Siena), a b 44, a b 49 
SOEST, town, b 258-259 
SoFALA, town, a 259 
SOFIA, city, a b 259 
“Sofia” expedition (Spitzber- 
gen), a b425 
Soft Soaps,ab 215 
SOGDIANA, province, b 259 
SoHAR, town, b 259-260 
SOISSONS, city, a 260-261 
Sokhondo mt. (Siberia), a 7 
SoKkoro, kingdom, a 261-262 
(Soudan), 6 292 
town, a 262 
ee Abraham de, rabbi, b 916- 


1 
Solano, wind (Spain), b 310 
Solar-spot cycle, physics 
Sun), a b 6384 
Solar spots (Sun), a b 680-683 
localization of (Sun), b 
631-682 
maximum period (Sun), 
b 682-683 
ahi of (Sun), a 683- 
6 


(Spectros- 


of 


ne Antonio, painter, a b 

SOLDER, alloy, b 262 

Soldiers, self-destruction of 
(Suicide), b 662, b 664 

SOLE, or Solea, fish, b 262-263 

sty gui origin of term (Soli), 


a 
Soleimin of Cordova, caliph 
(Spain), b 829-330 
SOLEURE or Solothurn, canton 
and town, a 2638-264 
(Switzerland), 816,a 817, 
— a $29, a 830, a b 


town (Switzerland), b 816, a 
b 823, @ 827, b 832 
SOLI, town, a 264 
SOLICITOR-GENERAL, b 264 
SOLICITOR, lawyer, a b 264 
SOLIMAN the Magnificent, sul- 
tan, b 264 
SOLINGEN, town, b 264 
SoLis, Antonio de, dramatist, 
historian, b 264-265 
Sollas, biologist (Sponges), a b 
444-445 


Solmona, city, see SULMONA 

Solo, town, see Surakarta 

SoLomon, king of Israel, a 265 

Solomon  al-Basrah, bishop 

(Syriac Literature), a 900 

SOLOMON ISLANDS, & 265-267 
authorities, a 267 
enumeration of, b 265 notes 
eueios position, a b 

26 D 


history, b 266-267 
inhabitants, a b 266 
natural history, b 265-266 
bat cae features, b 


SOLON, legislator, a 267-268 

Solothurn, see Soleure 

Solvay, Ernest, ehemist (So- 
dium), 6 257, a 258 

— or Somal, race, b 268- 
26 

noes Charles Cocks, baron, 


( 
Somers, John, lord chancellor, 
b 269-270 
SOMERSET, county (Plate III.), 
b 270-273 


administrative features, a 


27: 
antiquities, a 272-273 
contour, b 270-271 
ecclesiastical antiquities, b 
272-273 
peclogy. ab 271 
istory, a b 272 
pa features, b 271- 
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SOMERSET, Edward Seymour, 
duke of, protector, a b 273 
SOMERSET, Robert Carr, earl of, 
wretch, b 273-274 
SOMERVILLE , Mary, physicist, a 
274 
SOMERVILLE, 
village, a 274 
Somer ville, Thomas, author, a 
274 
SOMME, oF oi gaa a 274-275 
river, b 2 
SoMMERFEL D, pare a 275 
SoMNATH, city, a@ 275 
Somnambulism (Sleep), b 167- 
168 
Sonants, glides to and from 
(Speech-Sounds), a b 397 
Sonderbund, 1844 (Switzerland), 


833 
a cd to David (Smart), b 174, a 


noe of Solomon, canticle, a 265 
Songhai or Sonrhai, race (Sou- 
dan), a b 292 
“igen , Bulgarian (Slavs), a 159 
cottish (Skinner), b 132 
SONNET, & 275-276 
(Sweden), a 793 
—— (Sidney),a b 40, a 
41 


Soolquelle spring (Suhl), a 662 


SopH1A DokoTHEA, England, 
queen, b 276-277 
Sophia Dorothea, Prussia, 


queen, a 277 
Sopuists, a 277-284 

bibliography, a 284 

classification, b 281 

culture school, b 277-278 

defensive criticism, b 281- 
282 

education, relation to, b 280- 
281, b 282-253 

eristiec or disputatious 
school, b 278-279, a b 283 

oe " characteristics, a 
27 

Grote's gee b 281-284 

literature, relation to, a 281 

om influence of, b 279- 


amoral hilosophers, b 277 
9 iia phy, relation to,ab 


Plato s criticism, ab 280, b 
1, b 283 


political school, b 278 

rhetorical school, a b 278 

Socrates and Socratics, ab 
279 


- ialgae dramatist, a 284- 
28) 


biography, a b 284 

constructive method of, a 
286-287 

ara treatment of, b 285- 


editions of, b 287 
. poetical elements of plays, 


7 
tage, relation to the, b 284- 


subjects, choice of, a b 285 
SoPHOCLEs,’Evangelinus Apo- 
solides, philologist, a 917 
SoPHRON, dramatist, b 287-288 
(Sicily), a 22 
Sophronius 0 Vratza, bishop 
lavs), @ 159 
Sora, city, a 288 
SORAU, town, a b 288 
Sorbon, Robert de, priest (Sor- 
bonne), b 288. 
SORBONNE, college, a 288-289 
Sorbs, race ert b 153, a 155, 
ab 156, a 
ey chemist (Spectroscopy), a 


Sort, town, a oR 

Sorinka — Bonde), a 292 

SORRENTO, ote bah 

reeien rile Dove (Sweden), 
a 

ne pam astronomer, b 289- 


Sosigenes, | paca rE 

SovuBISE, jamin de Roban, 
duc de, a 

SovuBISE, oo de Rohan, 
prince de, 

ong piace cousins a 290- 


area, a b 290 
ethnography, b 291-292 


Massachusetts, | 


} 


INDEX 


SOUDAN, geographical  divi- 
sions, b 290-291 
hydrographic features, b 290 
rion history, b 291 
hysical features, a b 291 
litical states, b 292-293 
Sou canta in tSanmites), b 
7 


slave-trade (Slavery), ab 152 
Souimangas, bird (Sun-bird), a 
686 note 
Soul, doctrine of (Stoies), b 593- 
594 
SouLB, Pierre, senator, a b 917 
SouLt, Nicholas Jean de Dieu, 
marshal, a b 293 
Sound Notation consonants 
(Speech-Sounds), b 399 
SOUNDS, SPEECH, a 3896-405 
SOUNDING Deep-sea (Ill.), b 293- 
295 


(Survey s), a 939 
SouTH, Robert, a b 295 
South America’ (Societies), b 236, 
a b 237, b 288, a 239, b 240 
SOUTH AUSTRALIA (Plate iV.),a 
297-800 
agriculture, b 298-299 
climate, b 297-298 
commercial features, b 299 
fisheries, b 299 
eology, a 298 
iistory, a b 300 
minerals, a b 298 
natural history, a b 299 
political organization, a 300 
a te ape and towns, a b 


w ae supply, b 299-300 
SoutH BeEnp, Indiana, city, b 


300 
SouTH CAROLINA, state (Plate 
Va.) 300-803 
area and surface, b 300-301 
climates, a 301 
earthquakes, a 301 
education and religion, b 


302 
history, b 302-303 
industrial condition, a b 302 
minerals, b 301-302 
natural history, b 81 
political organizations, b 302 
rivers, a 301 
Railroad (Steam-En- 
ine), a 923 
_ avery), b 906, b 907, a 
fakouer a b 935 
South*Downs (Sussex), b 760, a 
b 761, b 762 
Pete seaport (Plan), 
b 295-297 
Southard, Samuel L., statesman 
(Surveys), b 988 
SoUTHCOTT, Joanna, prophetess, 
a 303 
SOUTHEND, town, a 803 
Southern guarantees a prop- 
erty (Slavery), b 909-91 
SOUTHERNE, Thomas, ine: 
tist, a b 308 
SOUTHEY, Caroline, per tages 
SouTHEY, Robert, laureate, b 
3-305 
SoOUTHPORT, borough, a 305 
pe craidanls borough (Surrey), b 
Southwell, naturalist (Swan), b 
769 note 
Southwold, town (Suffolk), b 


yi 


SOUYESTRE, Emile, novelist, ab 


SOWERBY BRIDGE, b 305 
Bow errey George, conchologist, 


sigh James, naturalist, b 


Sozini, or Sozzini, family name, 
see Socinus 

Sozzini, eur academician (So- 
cinus), a 242 

Sozzini di Girolamo, Alessan- 
or) historian (Siena), b 48, a 


Sozzini, Riese jurist (Soci- 
nus), b , & 242 

SOZOMEN historian, b 805-306 

(Socrates), b 251 

SpA, Belgian town, b 306 

SPAGNA, ainter, b 306-307 

SPAIN, king om (Plate VI.), a 


ANCIENT ii AL a gags 
barbarian inroads, b 


~823° 
Carthaginian 
dency, ab 


ascen- 
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ANCIENT History, civil 
war period, Roman, b 
321-322 

Greek, knowledge of, a 
819-320 

meg government, a 

political organization, 
Roman, b 821, a b 822 

Roman republic, period 
under, b 320-821 

GEOGRAPHY AND STATIS- 
TICS, a 807-319 

agriculture, a 313-315 

area, a 312 

bibliography, b 319 

boundaries, a 307 

central table-lands, b 
807-308 

cereals, b 313-314 

climate, b 810-311 

commerce, b 816-317 

communication, 
tems of, a 318 

education and religion, 
b 318 


fauna, b 311-312 
finance, a 319 
fisheries, a 315 
flora, a b 311 
foreign possessions, a 
813 
fruits, a b 314 
eology, b 809-810 
ive stock, b 814-315 
manufactures, a b 316 
measures and weights, 
b 319 
minerals, a 815-316 
mountain systems, a 308 
-B09 
political administra- 
— b ee 19 : 
shipping, 17-31 
surface, a 307-309 
territorial provinces, a 
812-313 
war organization, # 318 
water systems, a b 309 
wine, a 314 
INDEX, 379 
LANGUAGE, a 860-266 
Alghero dialect, a 363 
ne gee dialect, ab 


haweene dialect, b 364- 


bibliography, b 366 

Castilian, a 363-365 

Catalan, b 360-363 

consonants in Catalan, 
a b 362 

Galician dialect, a b 366 

inflections, Castilian, a 


b 364 
inflections, Catalan, b 
862-363 
Leonese dialect, b 865 
Navarrese-Aragonese, a 


SPAIN, 


sys- 


b) 
phonetic laws, Castilian, 
b 363-364 
' Portuguese, b 865-366 
Romana Rustica, vari- 
eties of, a b 360 
yowels in Catalan, a 361 


LITERATURE, a 3867-379 
sa atti b 376, a b 


— literature, a 
a literature, b 376 
chivalry, books of, me- 
dieval, a 369 
chronicles, medieval, a 
ah ed of Catalan, a b 
drama, classic, a 872- 
literature, 
i intaes ty ie tw 
e enth cen a& 
4-375 my 
sas century, b 369- 
fourteenth century 
369 


golden age, b 870-374 
mo Sete earliest, a 


history in classic age, a 


letter writers, b 378 
lyrics of patel age, a b 


871 
medizyval, b 867-370 


SPAIN, LITERATURE, nineteenth 


Re aes an hl 
Pp megs ¥ in en 
age. b 4 ° 
poctry, medieval, Cata- 
lan, b 376-877 
prose, mediwval Cata- 
lan, b 375-376 


a Catalan, b 378- 


‘ 

romances of golden a 

D STare g ge, 

romances, medizyval, a 
368 


a 
poem 
aa eee: & 824- 


‘Abd al-Rahmdn _ I., 
house of, a b 825 

‘Abd al-Rahman II., 
reign of, a 327 

‘Abd al-Rahman TT.; 
reign of, b 327-328 

Al- atest, caliph, b 328 

Alfonso Teg Aragon, @ 
b 337 


century 


Alfonso V., Aragon, b 
338-339 

Alfonso ~s the Wise, 
Castile, a 

Alfonso Castile, a b 

2 caliph, b 828 

Almohades campaigns, 

Lat 
moravid cam ns, 

Ne irid aipanty “i 
m 
-329 : 

Arab conquest, a 324- 
325 


A n, k om, b 326 
a , a 331, 8 


832, 
Reccies rise of coun- 


caste, Soe b 326- 
a bé 331, a 


Christian & States, ties of, 
b 825-327 

; cone of Aragon, 

bey of Castile, 
b 332-333 


crusading period 
against Moors, a 331- 


832 
Forneee I., Aragon, b 
Ferdinand LY., Castile, 
b 333-334 
sat caliphs, a 


nee, Re ee 

Castile, a b 835 

Henry III, Castile, b 
835-336, 

Henry IV., Castile, b 336 

—- Il.’ and Al fonso 


Aragon, b 337 — 
John i, Aragon, a 339- 


Jonn I., Castile, b 335 
John Ti. Castile, a b 336 
literature, a 340 

kingdom, b 826, b 


SPAIN, MODERN History, Bour- 
bon. House, b 349-360 
Charles I., reign of, b 
342-343 
Charles IT., reign of, b 
347-349 


Charles IIL, reign of, a 
854-356 

Charles IYV., reign of, a 
356-359 

colonial empire found- 
ed, b 341 

communes and Holy 
Junta, a b 343 

decline in 17th century 
of, b 347-348 

Elizabeth of Parma, 
queen, &@ 351-353 

er compact, b 352- 

58 


Ferdinand and Isabella, 
@ 340-342 

Ferdinand VL., reign of, 
53-34 


b 35 

Ferdinand VII, reign 
of, a b 859 

Godoy’s ascendency, b 
856-358 

Hapsburg rule, a 842-849 

Isabella I1., reign of, b 
859-360 

Jenkins's ear war, a 353 

literature, b 360 

Maria Anna, regency of, 
ab 347 

Mazarin'’s policy in, b 
346-347 


Moors, 
of, b 

Naples acquired, b 341 

N ny policy, a 357 


final expulsion 
Bat 


Peninsular war, b 358 
Philip Il,, reign of, b 
843-344 


Philip IIT., reign of, b 
Phili Iv i f, b 
.Teign of, 
Pie, seen of > 
. Teign of, 
349-9537 ™ 8 


Polish succession war, 
b 352-353 

reforms under Charles 
TIL, @ 855-356 : 

reforms under Isabella 
I,, b 340-341 

revival of 18th century, 
& 355-356 

Ripperda policy, a 352 

eg question, b 


349 
Sat d Years’ War, a 345 


-unity established, a b 
*, $41, a 342 

Utrecht treaty, b 350 

war pad the succession, a 


VisIGoTHIC KInGpom, a 323 
B24 


n, kingdom (Sicily), b19 
| eset 3 Burkhardt, 
reformer, b 379-380 
SPALATO, ee 880-381 
Spalding, nedict Joseph, 
priest, b 917 
Lancaster, 


bishop, b 917 

SPALDING, Martin John, arch- 
bishop, b 917 

SPALDING, town, a 381 

ag 7“ aag William, logician, a 


SPALLANZANI, Lazaro,scien tist, 
bssi-3s2” 


Spaloumont hills Epa), b 3806 
SPANDAU, town, a& 
SPANGENBERG, August Gottlieb, 
Moravian bishop, a 882-383 
-American _bibliogra- 
phy (Smith), b 910-911 
colonies (Slavery), a b 146, 
a ag a lol 


), a b 350 
very), b 145 
biographer, b 
Sparre, Per Georg, Count, noy- 

elist (Sweden), - 


796 
SPARROW, bird, a b 383 
SPARTA, state, b 383-385 


‘Sumptuary Laws), b 677 
Bpaeracha, giadiaten wt a5 
VoL, XXII.—1158 


war ( 
Spa mg 
917. 
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Spartan serfs (Slavery), b 139 
Spartanburg county and town 
(South Carolina), ’b 301, b 302 
“Spasmodie School of Poetry ” 

(Smith), a 182 
SPEECH-SOUNDS, a 396-405 

accent and emphasis, b 398- 
899 

accent symbols, b 404 

alphabetical list of symbols, 
@ 400-404 

analysis, a 399 

bibliography, ab 405 

diphthongs, a 897 

glides and vanishes, a 397- 
898 


glottids 
896-397 

intonation, a 399 

nature of, a b 896 

notation systems, b 399-400 

numeral symbols, a 404 

orinasals, a 398 

palatalization, 
tion, a b 398 

point symbols, a b 404 

Peal alphabets, b 404- 

05 


and physems, b 


labializa- 


signs, b 404 
syllables, b 898 
symbolization, a 396 
symbols, alphabetical list 
of, 400-404 
vowels, b 396 
Speech, physiology of (Stam- 
mering), ab 464 
SPECIES in classification, b 385- 


Specific fever (Surgery), b 714 
Specific heat, constant pressure 
and volume (Steam-Engine), 
ab 498 
SPECTACLES, optical, 386-387 
Spectator, the (Steele), b 555 
Spectra of chromosphere (Sun), 
b 680-681, a b 682, a 685 
corona (Sun), b 681, b 682 
solar (Sun), 6 679 
solar spots (Sun), a b 680 
stellar (Sun), b 684-686 
SPECTROSCOPY (II].), b 387-896 
alkaline metals and earths, 
b 889-390 
aluminium group, a 391 
body and its compounds, 
relation of their spectra, 
b 894-395 
cerium group, b 390-391 
chromium group, b 391 
copper group, b 890 
definitions, b 387 
different elements, relations 
of their spectra, b 395-396 
ae ontion of bodies, a b 
88 


instrument, b 387 
iron group, a b 891 
lead group, b 390 . 
magnesium group, b 390 
metalloids, a b 889 
metals and their com- 
pounds, b 389-392 


numerical relations be- 
tween waves of a spec- 
trum, & 393-394 


preparation of bodies for 
analysis, b 888-389 
resolving power, a 388 
temperature and pressure, 
— on gases, a 392- 
0 


Speed fluctuations (Steam-En- 
gine), a 534, b 535-536 
heat influence of piston- 
(Steam-Engine), a 508 
high rotative (Steam-En- 
gine), a 922 
in marine engines of piston 
En Heine, b 546, a 
regulation of (Steam-En- 
gine), a 529-530 
Speed-Sights (Tll.), a b 53 
Spegel, Haquin, poet (Sweden), 
a 78 
bem ater Channing, explo- 
rer, 
encer gulf (South Australia), 
= 297, a b 300 ) 
SPENCER, John Charles, third 
earl, a b 406 
SPENER Philipp Jakob, pietist, 
b 406-407 


SPENNYMOOR, town, a b 407 
SPENSER, Edmund, poet, b 407- 


410 
se and education, b 407- 
Faery Queen, a 409-410 


SPENSER, Irish Secretary's life, 


b 408-409 
last productions and years / 
ab 410 
Shepherd's Calendar period, 
a b 408 
Speranskiy, Michael, count, 


statesman (Siberia), b 16 
SPERMACETI, b 410-411 
Spermatozoa (Sponges), b441 
SPEUSIPPUS, philosopher, a 411- 

412 
Spry, river, a b 412 
SPEzIA, city, b 412 
Spezia, Gulf of, b 412 
wees, lines of the (Surface), b 


‘ 
Spheres, bursting of (Strength of 
Materials), a b 639 
Spherical co-ordinates, rectan- 
* gular (Surveying), a 743 
graticulation (Surveying), b 
750-751 
lenses (Spectacles), b 886 
scleres (Sponges), b 432 
SPHEROMETER, instrument, b 
412-413 
SPHINX, myth, ab 413 
Spicules (Sponges) (IIl.), a 432- 
434, b 436, a 445 
SPIKENARD, or Nard, perfume, 
b 418-414 
Spinal column (Skeleton), a 117, 
a 118-120 


Spinal Na Sa (Surgery), ab 
7 
history of (Surgery), b 
708, 711 3 
seis ARETINO, painter, b 
1 


Spinning (Silk), a 70 
SPINOLA, Ambrogio Marchese | 
di, general, b 414-415 
Spinoza, Baruch, philosopher, | 
a 415-419 
birth and education, ab 415 
Hague period, b 417418 
last days, a b 418 
literature, a 419 
pantheism of, a 419 
personal appearance, a 419 
philosophical studies and 
excommunication, b 415 | 
posthumous histgry, b 418 | 
retreats to a Collegiant 
friend's, b 415-416 
Rhijnsburg life, b 416-417 
Spirastrosa (Sponges), a 440 
Sprres, town, a b 419 
Spirit-level, micrometer (Sur- 
veying), @ 755 


SPIRITUALISM, b 419-492 
conjuring, b 421-422 
fraud theory, a 421-422 
hallucination, b 421 
literature, b 422 
origin of, b 419-420 
phenomena of, b 420-421 
spread of, a b 420 
tendencies of, a b 422 

Spitting Snake, a 208 


SPITZBERGEN, islands (Map), b 
422-496 
bibliography, b 425426 
climate, b 423 
fauna, b 424-425 
flora, a b 424 
geology, a 424 
istory, a b 425 
islands, b 422-493 
seas around, b 423 
situation, b 422 
Splenic fever (Surgery), a 714 
Spleen, removal of (Surgery), a 


72 
Splints, Hindu (Surgery), b 707 
rer of Paris (Surgery), 


‘ 

Sponr, Ludwig, composer, a 
426-427 ee ee 
Spoleto, state (States of the 

Church), b 477, a 478 


eae or Spoletium, city, a b 
42 
Spongel 


ia (Sponges), b 430, b 
439, b ttt, be ) 


Spongelidee (Sponges), b 439 
SPONGES (II1.), a 427-446 
etiology, b 443-444 
ascon type, b 428-429 
bibliography, b 444-445 
ealearea, b 437, b 488-439 
classification, a 437-440 
commerce, a 445-446 
connective tissue, a b 436 
Maen b 445 ime 
emospongiz, a i 
439-440 


dermal tissues, b 434-436 


977 


SPONGES, distribution, a b 444 
embryology (Ill.), b 441-442 
fishing, a b 445 
hexactinellida, b 437-438, a 

b 439 


histology (I11.), b 431-436 
history of science, a 427-428 
homoplasy, b 442-443 
megamasticora, b 437 
micromasticora, b 437-438 
microscleres (Ill.), b 433-434 
mineral spicules, a 432 
myxospongix, b 437, b 439 
oscule, b 431 
physiology, a b 443 
pigment cells, b 436 
radiate types (I11.), & 482-433 
reproduction (111.), b 440-441 
rhagon type (Ill.), b 429-431 
scleroblasts, b 436-437 
sense cells, a b 486 
silicispongiee, b 487, a 489- 
4 


simple type (Ill.), a b 428 

skeleton (Ill.), b 431-434 

spongin scleres, a 434 

subdermal cavities (Ill), b 
430-431 

sycon type (II1.), a b 429 

union of scleres (Ill.), a b 


434 
Sponges (Skeleton), b 113-114 
Shongite, (Sponges), b 439-440, 
4 


Spongilla (Sponges), a 438, b 
439, b 440, b 442, a 448, b 44 
ae oar (Sponges), b 439, b 


Spongin, substance (Sponges), 
a 434 


Sponginblasts, 
(ll.), b 486-48 

Spongomere (Sponges), b 431 

SPoNsoR in Baptism, a b 446-447 

SPONTINI, Gasparo Luigi Pa- 
cifico, composer, b 446-147 

SPOONBILL, bird, a b 447 

SPORADES, islands, b 447-448 

Sports, The Book of, or Decla- 
ration of, a 448 

Sports, law of (Sunday), a 690 

SPoTswoop or  Spotiswood, 
John, archbishop, a b 448 

Spotswood or Spotiswood, Sir 
Robert, lawyer, b 448 

SporrTiswoop, William, physi- 
cist, b 448-449 

SPRAGUE, William Buel, biog- 
rapher, b 918 

Sprains, treatment (Surgery), b 
716, a b 720 

SpraAt, fish, a 449 

SPREMBERG, town, a 449 

SPRENGEL, Kurt, physician, a b 
449 

SPRING, Gardiner, divine, b 918 

Spring, Samuel, chaplain, b 918 

SPRINGFIELD, illinois, city, b 
449 

SPRINGFIELD, Mass., city, a 450 

SPRINGFIELD, Mo., city, a 450 

SPRINGFIELD, Ohio, city, a b 450 

Springs, see Mineral and Ther- 
mal Sprin 

SPURZHEIM, 
gist, b 450 

Squamosal bone (Skeleton), a 

2 


Coen (Sponges) 


Ss 
yes phrenolo- 


Squamous affections (Skin Dis- 
eases), & 131 

Sauer optical (Surveying), a 
75 


Squares, method of caleulating 
by minimum (suryey- 

ing), b 739 
Seon of (Smith), b 182- 


SQUARING OF THE CIRCLE, b 
algebraic analysis methods, 
452-453 
Ee perp computers, b 
» 


Cartesian method, a b 452 
aero ratios, ancient, 
Hermite's method, b 453-454 
Snell’s rectification, b 451- 
writers on, a 454 

SQUILL, plant, a 454 

SQUIRREL, animal (I1.),b 454- 
1) 


45 
SRIRANGAM, or Seringham, 
town, b 455-456 


STAAL, Marguerite Jeanne Cor- 
bin Delaunay, Baronne de, a 


STADE, town, & b 456 


978 


Staden, district (Stockholm), a 
537 
Sraget, Anne Louise Germaine 
Necker, Baroness of Stael- | 
Holstein, b 456-459 
editions of her works, a 459 
literary position of, b 458- 
459 
Napoleon, persecution of. b 
457-458 
parental home, b 456 
Swedish marriage period, b | 
456-457 
cAgprsh ei in period, a b | 
58 


(Sismondi), a 107 
Stael-Holstein, Eric Magnus, 
Baron de, diplomatist, a b 407 
STAFFORD, county, a 459-460 
STAFFORD, town, b 460-461 
Stagnelius, Erik Johan, poet 
(Sweden), b 795 
STAHL, Georg Ernst, chemist, 


a 461 
Stair, house of, a 463 
Starr, James Dalrymple, First 
Viscount, a 461-462 
STALYBRIDGE, borough, a b 463 
STAMFORD, Conn., town, @ 464 
STAMFORD, England, town, b 
463-464 
STAMMERING, & 464-465 
STAMPS, revenue, & 465-466 
Stinde Rath or council (Switz- 
erland), a 816, a 834 
STANDISH, Miles, soldier, b 918- 


919 
STANFIELD, William Clarkson, 
painter, a 466 
STaNHopr, Charles, third earl 
of, a b 466 
eT aia Lady Hester Lucy, a 
6) 
STANISLAU, 
town, b 467 
STANISLAUS, Poland, king, b 467 
STANISLAUS AUGUSTUS, Poland, 
king, b 467 
STANLEY, Arthur 
: Dean, b 467-472 
controversial experience, a 
b 468, a b 469 
controversial position, b 470 


or Stanislavoff, 


Penrhyn, 


471 

ces of Westminster, a b 
46: 

ecclesiastical position, a b 


47 
family, b 467-468 
last days, b 469-470 
Ox “ residence, first, a b 
6 


partisan relations, a b 471 
pane influence, b 471- 


72 
personal qualities, a 470 
professorial life, b 468-469 
travels, b 468, a b 469 
Stanley, Edward, bishop, Nor- 
wich, b 467, 0468, a 469 
Stanley, Henry M., explorer 
(Slavery), @ 153 
Stanley, J. M., painter (Smith- 
sonian), b 914 
Stanley, Mary, philanthropist, a 
468, b 469 


5 
Stanley, Owen, naval officer, a 


b 468 
Stannie chloride (Silk), b 70 
Stanovoi mts. (Siberia), a8 


Stans Foreland, island (Spitz- 
bergen), a 423 

Stansbury, Howard, explorer 
(Surveys), b 935 

STANTON, Edwin M’'Masters, 
statesman, a b 472, a 919-920 

Stanz, town (Switzerland), b 816 

SraR-CHAMBER, court, b 473-474 

STaRAya Russa, town, b 472 

SrarcH, b 472-473 

Starch Sugar, a b 661 

STARGARD, town, b 474 

Stark, Caleb, historian, b 920 

STaRK, John, general, a b 920 

STARLING, bird, b 474-475 

STARODUB, town, & 475 

STARO-KONSTANTINOFF, town, b 


475 
Stars, double (Struve), a 641 
new (Sun), b 685-686 
STASSFURT, town, b 475 
State, Chureh and (Stanley), b 
470-471 
~~ of the (Socialism), a. 
STATE, GREAT OFFICERS OF, b 


State interference (Socialism), a 
b 227, a 232 
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State legislation (Statute), b 488 
ber theory (Sumner), b 
677 
STATEN ISLAND, a b 477 


| STATES OF THE CHURCH, or Pa- 


pal States, b 477-478 

STATIONERY, writing materials, 
a b 478 

Station-pointer, plotting (Sur- 
veying), b 758 

ae onar boilers (Steam-En- 
gine) (Ill.), a 518-520, b 522 


| Stationary engines (Steam-En- 


gine) (I11.), b 586-542 
American (Steam-En- 
ines), a 921-922 
Stations, sites and structure of 
(Surveying), a b 733 
Statistics, b 478-484 
Block’s method, b 480-481 
continental school, a b 480 
definition of, b 478 
descriptive school, a 479 
literature, b 484 
METHOD, MODERN, b 481-484 
averages, b 482-483 
index numbers, a b 483 
international Institute, 
b 483-484 
operations 
on, a b 482 
prices, a 483 
proportions, b 482 
sources of, b 481-482 
tables, arrangement of, 


performed 


82 
uniformity desirable, b 
483 


Political 
school, a b 479 
Quetelet’s method, b 479-480 
rise of art, b 478-479 
sociological uses of,a b 481 
Sratrus, Publius Papinius, poet, 
a 484-485 
STATUTE, law, b 485-488 
classifications, a b 486, b 487 
colonial, a 488 
definition, b 485-486 
editions of, b 487-488 
International Law, b 488 
interpretation of, b 486-487 
Ireland, a 488 
revisioy, a b 487 
Scotland, a 488 
United States, a b 488 
— MERCHANT, security, b 


arithmetic 


STATUTE STAPLE, security b 488 
Statutes of the Realm, b 487 
Staubbach, waterfall- (Switzer- 
land), b 814 
Sraunton, Howard, Shakes- 
pearean critic, b 485-489 
STAUNTON, Va., City, b 488 
STAVANGER, town, a 489 
STAVROPOL, government, a 489- 


490 
STavROPOL, town, b 489, a b 


Steam behavior in cylinder 
Coat Eng ee ([ll.), a 506- 


Steamboats, origin of (Steam- 
Engine), a 496 
Steam distribution (Steam-En- 
gine) (Ill.), a 523-529 
STEAM-ENGINE (IIL), a 490-549 
BEHAVIOR OF STEAM IN 
CYLINDER, & 506-510 
boiler efficiency, b 509 
clearance, b 506 
sa pester expansion, b 


compression and cush- 
ioning, b 506-507 
cylinder walls, effects 
of, a 507-508 
efficiency, a 509-519 
indicator diagram, a b 


506 
jacket, effects of, b 507- 
508 


na and size,influence 

of, & 

superheati effects, b 
208 Gee : 


trial results, a 510 
variable cut-off, a b 508 
wire-drawing, a b 506 
Borers (Il.), a 817-523 
ae boiler (111), ab 


draught, b 517-518 
Gr peso (I11.), a 518- 


fuels, unusual, a 523 
furnace drought and 
stoking, a 523 


STEAM-ENGINE BoriErs, fur- 
nace efficiency, a 517- 


518 
injectors (Tll.), a b 522 
Laneashire boiler (IL), 
b 518-519 


locomotives (Ill.), a 520- | 
52 


marine boilers (Ill.), a 
§21-522 

sectional boilers, a 520 

separator, b 522 

stationary engines (I11.), 
a 518-520 

tubular boilers (Ill.), a 
519-522 

vertical boilers (I11.), b 
519-520 

zine as anti-corrosive, b 
522 

CoMPOUND EXPANSION (I11.), 

a 514-517 

combination diagrams, 
b 516-517 

cut-off, point of, a b 515 

indicator diagram, b | 
514-515, a 516-517 

ay bia engine, b 514- 


oO 
uniformity of effort, b 
515-516 
Woolf-engine, a b 514 
CRANK SHAFT (IIl,), @ 534- 


oo 

diagram of motion, a b 
534-5385 

fiy-wheel function, a b 


0 
friction, b 484-535 
inertia, b 534-53! 


pier fluctuations, b 535 
-5e 
DISTRIBUTION OF STEAM, 
(I11.), a 523-529 
Cornish cataract, b 528 
double-beat valves (I11.), 
b 528-529 
e Mae eccentric, b 
expansion valves (Ill.), 
b 527-528 
graphie method of find- 
ing, a 524-525 
graphic solution of link- 
motion, b 526 
lap and lead (Il1.), b 523 
524 


link motion, b 525-526 
piston valves (Ill.), a b 


528 

relief rings (Tll.), a 528 

reversal of motion (111.), 
b 525-527 

slide valve (I11.), b 523- 
525 


valve gears, Hack- 
worth’s, Bremme's 
and Joy's (I11.), a b 527 
Zeuner’s diagrams (I11.), 

b 524-525 
GAS AND AIR ENGINES, b 549 


-553 
Clerk’s engine, b 551, b 
552-553 


dissociation, a 553 
efficiency of, a b 553 
hee air engine, a 


general character, b 549 
indicator diagranis, b 


internal combustion, b 
550-553 


Lenoir and Hugon en- 
gines, b 550-551 

Otto-engine (Ill), a b 
551, a b 552 

Stirling’s air-engine, a 
5 


stralification, a 553 
a? deg ig type, b 


GOVERNING (IIl.), a 529-5384 
centrifugal speed (Ill), 


a b 529 
— gear (Ill.), b 531- 


differential governors 
(1U.), a b 533 

disen, ment goyern- 
ors, b 532 

goes solution, a 530 
unting, b 530 

isochronism, a b 530 

loaded governor (I11.), b 
529-580 


marine engines, b 433 
sees of regulating, 
a 


STEAM-ENGINE, GOVERNING, 

Proéil’s trip-gear (TL), 
a 5382 

pump governors, b 533 

recorder, a 534 

relay governors (Tll.), b 
532-033 

spring governors (Il1.), b 
630-5 


30-53 

variable cut-off (TIL), a 

581-533 
History, a 490-496 

applications to locomo- 
tion, a 496 

atmospheric pumpin 
engines invented, a 


compound engine, a b 
495 


Cornish engine, a b 495 

cylinder and piston in- 
vented, b 491-492 

definition, a 490 

early tentative experi- 
ments (III.), a 490-491 

gear appendages, Watt's, 
b 49 = ‘ gi 

non-condensing engine, 

b 494 . 


a 
references, b 496 
co engine (Il), a 


491 
hee writers, a b 
Watt’s e e (Ill), b 
Fre ee 


INDEX, a 553-554 
LocoMoTIVE ENGINEs (I1l.), 
a 547-549 


compound t¢; 1.), & 
Se  ntion of 

cylinders, on 0 
‘547-548 i 


fireless type, a 549 

nie traction types, 
ab 

tramway motors, a 549 


valves, b 547 
bal > and trucks, a b 


7 
MARINE ENGINES (Ill), @ 
: (mil.), 


condensers, @ 546 
inverted vertical type 
(IIL), b 543-545 
Sr sie 4 expansion,a 
power, relation to coal 
pr weight of, a 546- 


umps, a 546 
Findent vertical, B B4S- 


544 

three cylinder arrange- 
pie A 545 

— expansion, a 545- 


z pes of, a b 543 
ROPERTIES OF STEAM, & 
502-506 


Carnot's cycle, a b 504 
density, 46 prem 
fliciency, b 04, a b 505 
efficiency, ab 
expamaiah ~ 60, b 505 
formation of steam, a@ 


502-503 
heat energy, theoretical, 
a b 603 


organs, separate, a 505 

pressure and volume re- 
lations, b 502 

‘Teveelale process, a b 


saturated steam,a Db! 
aa ab 502, 


a S37 
superheated sensi yi is 
wet steam, b “3 
STATIONARY ENGuNEs (IL), 


condenserand air pump 


coli engine (Il), b 


STEAM-ENGINE, 


(Tl.), b 541-542 
= ping engines, b 540- 


rotary engines, a b 542 
turbines, b 542 

vertical engines, a 540 
bor ington engine, a 


Si“ OF ENGINEs, b 510- 
514 


cylinder walls, effect of, 
b 513-514 
arres of diagram, b 510- 


examples of diagrams, 
b 511-512 

heat transfers, a 513-514 

indicator (I11.), a b 510 

measurement of power, 
a b 511 

pepactost efficiency, a 


objects of, a 510 
thermodynamic 
ciency, a b 512 
on of steam, b 512- 
THEORY OF HEAT ENGINEs, 
496-502 
Carnot’s cycle, b 499-500, 
b 501 


efficiency, b 500, a 501 

expansion, working by, 
- th as f perfect, b 

gas, theory of perfec 
47-498) : 


measurement of tem- 
perature, a 501 
on rag principle, 
501-502 


effi- 


reversibility test, a b 
500, a b 501 

thermodynamic laws, b 
496-497, b 500-501 

working substance and 


its cycle, a b 497, b 501 | 


STEAM © oe American, b 


20-9: 
boilers, inventors of, b 920 
equalizing levers on trucks, 
ab 924 


mapeveire use of steam, a b 
improvers of locomotive, b 


locomotive, b 922-926 
“re motion cut-off, a b 


rotative s S, & 922 
standard locomotive, b 924- 


stationary engines, a 921-922 
tracks, locomotive, a 925-926 
typieal engines, a 921-922 
Steam Oo ian (Stevens), b 
non-expansive use of 
(Steam-Engine), a 505 
ports, slide valve (Steam- 


Engine), b 528, b 525 
reduction of ores (Sulphur), 


a 668 
theoretical properties of 
(Steam-Engine), a 502-506 
-trap (Steam-Engine), b 522 
working at atmospheric 
am (Steam-Engine), 
rave 


STEARINE, @ 554 
STEEDMAN, James Barrett, gen- 
eral, a 926 
Steel, metal (Siemens), a 43 
ae of Materials), 

a 625, b 627, b 630-631, 
a b 631, b 632, a b 634 

STEELE, Sir Richard, humorist, 

554-556 


a 
STEELYARD, Merchant of the 
a 
. Jan Havicksz, painter, 
wer? g engines (Steam-Engine), 
a 
— island (Sunda Island), b 
STEFPANI, A Oo, composer, 
’ , gostino, Pp 
erat, Daniel, musician, b 
Stern, Heinrich Friedrich Karl, 
Baron vom und zum, states- 
man, b 557-559 
AMANGER, town, a 559 
seeing Jakob, geometrician, 


a 
Sreinway, Henry Engelhard, 
inventor, & 925-927 te 


STATIONARY | 
ENGINES, pulsometer } 
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Steinway, C. F. Theodore, man- 
ufacturer, b 926 
Stajneger, naturalist (Swallow), 


767 note 
(Swan), a b 770 notes 
“Stella,” Esther Johnson 


(Swift), b 801, note, a b 803, a 
804 


| Stellar evolution (Sun), b 685 


lace of Sun, b 684-686 
Stel age (Sponges), b 429, a 440, 
& d44e 
Stelletta (Sponges) (T11.), a b 431, 
b 434, a b 435, b 436, a 440 
STENDAL, town, b 559 
Stenkil, king (Sweden), b 783 
Stenostomatida, family 
(Snakes), b 202 
Stephen bar Stidhailé, pantheist 
(Syriae Literature), a 873 
STEPHANUS BYZANTIUS, 
grapher, b 559 
STEPHEN I., pope, a 560 
STEPHEN II., pope, a 560 
STEPHEN III., pope, a b 560 
STEPHEN IV., pope, b 560 
STEPHEN V., pope, b 560 
STEPHEN VI., pope, b 560 
STEPHEN VII., pope, b 560 
STEPHEN VIII., pope, b 560 
STEPHEN IX., pope, b 560 
Sere England, king, b 560- 
1 


geo- 


STEPHEN, St., martyr, b 559-560 
STEPHEN, Sir Jamés, historian, 
b 591 
STEPHENS or Estienne, family, 
b 561-563 
StrepHens, Alexander Hamil- 
ton, statesman, b 563-564, 
note 
STEPHENS, Ann Sophia, noyel- 
ist, a 927 
STEPHENS, John Lloyd, travel- 
ler, a b 564, note 
Stephens, Linton, jurist, a 564 
note 
STEPHENSON, George, engineer, 
b 564-565 
(Societies), b 238 
ee BEINe), b 494, a 


STEPHENSON, Robert, engineer, 
a 565 


Stephenson’s link motion 
ae nei) (Ill.), b 525- 


Steppes plateaus (Siberia), a b 
pb, a6 


wy 
ogi i= plateaus ( gi b 311 
tavropol), b 48 
Syr-Daria), a 859 
Syria), b 860, a 861 
sy (> Salman bird (Skua), a b 


7 aaa process (Silica), 


STEREOSCOPE, instrument (II1.), 

@ 565-569 

applications, b 568-569 

conversion of relief, a b 568 

history of, a 565-566. 

picture taking, b 566-567 

sat hte mechanisms, b 
oo7 

refracting mechanisms, b 
567-568 


Telestereoscope, b 568 
theory of, a b 566 
STERLING, IIL, city, a 569 ‘ 
Sterling, Edward, soldier, a 569 
STERLING, John, a b 569 
STERNBERG, town, b 569 
STERNE, Laurence, humorist, b 
569-571 
hh ating bone (Skeleton), b 120- 


Sterrastrosa Pronees). a 440 
STESICHORUS of Himera, poet, a 


571 
(Sicily), a b 21 

STETTIN, town (Plan), a 571-572 
STEWART, Sir James Denham, 

Bart., economist, a b 572 
STEUBEN, Friedrich Wilhelm 

von, baron, a b 927 
STEUBENVILLE, Ohio, city, b 572 
4 als David, engineer, a 


Stevenson, J. J., explorer (Sur- |- 


veys), &@ 937, b 938 

Stevenson, John Hall, humorist 
(Sterne), a 570 

Stevenson, naturalist (Swan), b 
769 note 

STEVENSON, Robert, engineer, a 
b 573 


Stevens, Alexander Hodgdon, 
physician, b 927-928 


Stevens, John, engineer (Steam- } 


Engine), b 920 
STEVENS, John, engineer, b 927 
Stebens, John Austin, financier, 
a 928 
Stevens, John Austin, Jr., anti- 
quary, a 928 
eae Ebenezer, patriot, b 
92 
Stevens, Edwin Augustus, engi- 
neer, b 927 
Stevens, Robert Livingston, en- 
gineer, b 927 
Stevens, Samuel, jurist, b 927 
STEVENS, Thaddeus, statesman, 
b 572-578 
STEVENS, William 
bishop, a 928 
Srevinvus, Simon, mathemati- 
cian, b 573-574 
Stewart, or Steuart, see STUART 
Stewart, Sir Alan of Dreghorn, 
a 642 
Stewart, Sir Alexander, a 642 
STEWART, Alexander Turney, 
plutocrat, a b 928 
STEWaRT, Charles, commodore, 
b 928-929 
Stewart, Dugald, philosopher 
b 574-575 
Stewart, James, fifth steward, 
Scotland (Stuart), @ 642 
Stewart, Sir James, soldier (Stu- 
art), a 642 
Stewart, Matthew, mathemati- 
cian, b 574 
Stewart, Walter, 6th steward, 
Scotland (Stuart), a 642 
Stewart, Sir Walter, baron of 
Garlies (Stuart), a 642 
Steyning, borough (Sussex), a 
761, a 762 
STEYR, Steier, or Steyer, b 575 
i ae fishes (I11.), b575- 
76 
STIGMATIZATION, b 576-578 
bi weap Flavius, general, b 
7 
STILL, John, bishop, b 578 
STILLINGFLEET, Edward, theo- 
logian, b 578-579 
STILLWATER, Minn., city, b 579 
STILT, or long-legged Plover, 
bird (I11.), b 579-580 
STIRLING, county, b 580-582 : 
STIRLING, James, mathemati- 
cian, a b 584 : 
Stirling, _ Robert. physicist 
(Steam-Engine), b 501 
STIRLING, town (Plan), b 582-584 
Stirling’s air engine (Steam- | 
Paste) (IIL.), b 549, a 550, b- 
os 


Stitny, Thomas of, 
(Slavs), a 161 ‘ 

Stjernhelm, Georg, or Géran 
Lilja, poet (Sweden), d 792-793 

Stopxzus, Joannes, compiler, b 
584-585 

Stock EXCHANGE, a85-586 

Stocker, Berlin divine (Social- 
ism), a 227 

cece eo city (Maps), b 586- 


Sweden), a 784, a 785, «786 
Stockholm, province (Sweden), 
a 778, b 780 


Bacon, 


author | 


Stockport, town, b 588-589 
Stocks, penal, a 589 
STOCKTON, Cal., city, a 589 
STOCKTON-ON-TEES, town, a b 


589 

Sroics, philosophers, b 589-602 
affections, a b 596 
Aurelius Marcus, a 602 
Chrysippus, a 591 
Cleanthes, b 590-591 
eosmogony, b 592-593 
ecosmopolitanism, b 597-598 
distribution of, b 589-590 
divisions, historical, a 590 
eclecticism, a b 600 
Epictetus, b 601-602 
ethies, a 595-597 
fitness of conduct, a b 597 
Heaclitan contrast, a b 593 
indifferent things, a b 597 
instinct, b 595-596 
knowledge, theory of, b 593- 


595 
later Stoicism. b 600-602 
literature , a 602 
logic, a 595 
materialism of, b 591-592 
middle stoa, b 598-599 
monism or pantheism, a 592 
Musonius, b 601 
natural science, b 592-593 
old stoa, a 590-598 


979 


Stotcs, Panzetius, a b 600 
perception, a b 594 
philosophical conceptions, 

a 591-592 
pneuma doctrine, b 592-593 
Posidonius, b 600 
psychology, b 593-595 
rational impulse, a b 595 
religion, a b 598 
right reason, b 596-597 
Roman Stoicism, b 599-602 
Seneca, a b 601 
virtue, b 596-597 
Zeno of Citium, a b 590 

3 E-UPON-TRENT, town, a b 

Stokers, mechanical (Smoke 

Abatement), b 191 

(Steam-Engine), a 528 


STOLBERG, Count C ristian, 
poet, b 602, a 603 
STOLBERG, Count Frederick 


Leopold, poet, b 602-603 
mage or Stollberg, town, b 


STOLP, or Stolpe, town, a 603 
Siolpmtnde, village (Stolp), a 


een Diseases of the, a 603- 


STONE, town, b 604 

Stong, William Leete, journal- 
ist, a 929 

Stone, William Leete, 2d author, 
a 929 


STONEHENGE, ruins, b 604-605 

Stoneman, George, general 
(Stuart), b 931 

STONINGTON, Conn., town, a 605 

“Stopping out” in etching (Sur- 

it fre} » & 7Q2 

Stora ulea Elf or river 
(Sweden), a 774, a 775 

er, Anna Selina, singer, a 


oe Stephen, composer, a 


STORAX, gum, b 605 

Stork, bird (I11.), b 605-606 

Storm, Johann, _ philologist, 
(Speech-Sounda), b 396, b 405 

Storr Rock (Skye), a 135 

Storsa lake, (Sweden), b 774 

Story, Isaac, satirist, b 929-930 

BEOR E AOR, jurist, b 605-606, 


a 

Story, William Wetmore, sculp- 
tor, b 929 

Stoss pass, battle of, 1405 (Switz- 
erland), b 823, note 

STOTHARD, Charles Alfred, 
araughtsman, a 607 

BrOre AnD Thomas, painter, a 

60 
Stour river (Suffolk), a 654 


STOURBRIDGE, town, b 607 
STOVES AND FIREPLACES, b 607- 


608 

es (Smoke Abatement), a b 
a 

aT, John, historian, b 608- 
6 

Sore Calvin Ellis, teacher, a 
9 


Stowe, Harriet Beecher, a b 930 

STOWELL, William Scott, Baron, 
jurist, a b 609 

Stowmarket, town (Suffolk), b 


STRABO, geographer, b 609-612 
authorities used by, b 611- 


biography, b 609-610 
editions of, a b 612 
epoch of, b 609 
geography of, a 611-612 
works of, a 610-611 
STRADELLA, Alessandro, com- 
poser, b 612-613 
STRAFFORD, Thomas Went- 
worth, Earl of, a 613-615 
Straight Line Engine (Steam- 
Engine), b 922 
Strain (Strength of Materials), b 
624-625 
bending 


spas Sy of Ma- 
terials), b 685-636 


STRAITS SETTLEMENTS, & 615-616 

STRALSUND, town, b 616 

Strandberg, Karl Vilhelm Au- 

st. “Talis Quates,” poet 

Sweden), b 796 

STRANGE, Sir Robert, engraver, 
b 616-617 

STRANRAER, town, a b 617 

STRASBURG, City (Maps), b 617- 
618 

STRATFORD-ON-AYON, town, b 
618-619 


980 
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STRATFORD, Ontario, town, a | Strontianite (Strontium), b 639, | Suessiones, tribes (Soissons), 


619 

STRATFORD DE REPCLIFFE,Strat- 
ford Canning, Viscount, di- 
plomatist, b 619-620 

Strathy river (Sutherland), b 
764 


‘ 
STRAUBING, town, a 620 
SrravUss, David Friedrich, critic, 
a 620-621 
STRAvss-DURCKHEM, Hercule, 
entomologist, b 621 
a Johann, composer, b 
wi 
i MANUFACTURES, & 622- 
23 


STRAWBERRY, fruit, b 621-622 
beh eas geographer,(Spain), 
a $13 
STRENGTH OF MATERIALS (II1.), 
a 623-639 
annealing, a 631 
bending stress and strain, a 


bending and twisting com- 
bined, a 638 

bursting of cylinders and 
spheres, a b 639 

compression fracture, a b 


632 
deflection of beams, a b 637 
roy ay stress and strain, 
a b 627 


diaphragm __ testing 
chines (I11.), b 626-628 
elastic strain measurement, 


ma- 


b 629 

elongation of tested ma- 
terial, a 631-632 

Emery testing machine 
(Il1.), a b 628 

factor of safety, a b 625 

fatigue of metals, b 632-634 

fractures, a b 623 

ah hie representation, a 


hardening effect of set, b 
629-631 


influence of extension on 
strength, b 631-632 

internal stress, a 634 

live-load strain, b 633 

ce Sa a defined, b 624- 


25 

multiple lever testing ma- 
chines, a b 626 

ordinary beams, bending 
of, a 636 

a gad beam stresses, a 

or autographic, a 


resilience, b 
rae force diagrams, a 


shearing plane, b 632 
single lever testing machine 
(T11.), b 625-627 
strains in general, b 624-625 
stresses in general, a 628-624 
struts, compression and 
bending, a 638-639 
erature, effect on me- 
tals of, a 634 ; 
tests of strength, b 625-629 
torsion, b 637-638 
ste Nala npn stk — 625 % 
uniformly va stress, 
634-635 
s mea é 4 Biilin t, b 
TREET, gs, poet, 
930-931 
STREET, George Edmund, arch- 


itect, a b 623 
Stress (Strength of Materials), a 
628-624, a b 625 
internal (Strength of Ma- 
terials), a 634 
on shaft, torsional (Steam- 
Engine), b 536, b 540 


strain diagrams (Stren h of 

Materia =) , Deer, b 
633-634, a b 634-636 

variation ae of Ma- 

raid, 632-633, b 634- 

ah a gd Agnes, historian, 

cor pate: pyloric (Stomach), b 


~ historian (Sweden) 


, & 
Stroganoff, colonizer (Siberia), a | 
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— A.,optician (Stereoscope), 
Boe ee! hydrate (Sugar), a b 


y ia)? 


a 640 
STRONTIUM, metal, b 639-640 
oe (Spectroscopy), & 
C 


STROPHANTHUS, plants, a b 640 | 

Strophulus, eruption (Skin Dis- 
eases), b 180 

Srroup, town, b 640 

Stroudley locomotive (Steam- 
Engine), b 547 

STRUENSEE, Johann Friedrich, 
Count, statesman, b 640-641 | 

Struggle for existence, human | 
(Socialism), a 6 230 

Struts or columns (Strength of 
Materials), a 638-639 

StruvE, Friedrich Georg Wil- 
helm, astronomer, a 641 

Srry, or Stryj town, a b 641 

StryYPE, John, historian, b 641 

Stuart, Arabella, duchess of 
Somerset, b 642 

——, Gilbert, painter, a b 


STtuaRT, James Ewell Brown, 
general, a b 931 
Stuart, James, professor of me- 
= (Steam-Engine), a 494, 
4 


SruarT, John M’Douall ex- 
plorer, b 643 

Soy Moses, exegete, b 931- 
93: 


Stuart, Stewart, or Steuart, 
royal family, b 641-643 
Stubbs, William, historian (Sla- 
very), b 145, b 148 
ager! gallery, Naples (Solario), 
26) 


Stuffing-box, cylinder (Steam- 
Engine), a 538 
STUHLWEISSENBURG, town, b 643 
Stumbelen,Christina, nun (Stig- 
matization), b 577 
Sture, Svante Nilsson, 
(Sweden), b 785 
Sture, Sten, regent (Sweden), b 


regent 


Sture, Sten, the younger, regent 
(Sweden), b 785 

STURGEON, fish (II1.), b 643-645 

SturM, Jacques Charles Fran- 
cois, algebraist, a 645 

ae, irds (Starling), b 474, 


a 475 

Srurt, Charles, explorer, a 645 

Sturt, Sir Charles, explorer, 
(South Australia);a b 300 

Sturzen-Becker, Oskar Patrick, 
novelist, (Sweden), b 796 

Stuttering, see STAMMERING 

sh ie ae city (Plans), a 645- 


STUYVESANT, Petrus, governor, 
a b 9382 


Stylus, type of spicule (Sponges 

ini), ab 432 : ¢ 4 ee) 

Styria, duchy and crownland, 
a 646-647 


language of (Slavs), b 159 
Styrax, plant (Storax), b 605 
Styx, river, a 647 
Suakin district (Soudan), a 293 
gi or Swakim, town, a b 


Svarp1, Bartolommeo, or Lra- 
mantino, painter, b 647-648 
Suarez, Francisco, theologian, 


ab 648 
Subarnarekha river (Sing- 
bhiim), b 101 
eet aneurism (Surgery), 


18 

Suberitide (Sponges), b 439 
SUBIACO, town, b 648-649 
SUBLEYRAS, Pierre, painter, a 


649 
Subpoena defined (Summ: i 
676. : ey ni 


Subtense transit theodolite (Sur- 
‘ veying), b 756 
uccession. Aragonese royal 
(S) ), b 337, a b 338 ~ 
Castilian royal (Spain), b 333 
Big ap Swe Dury, tax, a b 649, 
no 
SucnEt, Louis Gabriel, due @’ 
‘Albufera, general, b 649-650 
Su-Cuow,in Kan-suh, city, a 650 
Su-Cnow, in Kiang-Su, city, a 


UR, “Marie, or 
novelist, ab 651) 
a oO = 2) asf 
ae 

rial te 


-~; 


Eugene, 


260 
Suetonius, Tranquillus Caius, 
historian, b 651-652 
gi, Eustache Le, painter, a 
» 652 
Suevi, race (Spain), b 322, a 323, 
» 826 
Suez Canal, a b 653 
Suez isthmus, sea levels (Sur- 
veying), b 744 
SuEz, port, b 602-653 
Siifis, ascetics (Sunnites), a 697 
SUFFOLK, county (Plate VIIL.), 
b 653-655 
Suffrage, Aragonese municipal 
(Spain), & 837 
Castilian municipal (Spain), 
a 833, b 334, a 336 
popular (Spain), b 318 
Sufsafeh, Jebel or mount (Sinai), 
On 


96 
SUGAR, @ 655-661 
artificial production of, a 656 
commerce, b 661 
development of knowledge, 
a b 655 
fermenting, © 656 
— a 656-657 
istory, b 657-658 
MANUFACTURE, b 658-661 
beet sugar, a 659-660 
boiling down, a 659 
eane-crushing, b 658-659 
crystallization of beet- 
sugar, b 660 
diffusion process with 
beet-juice, b 659-667 
—— of beet-juice, 


purification of beet- 
juice, a 660 
purification of cane- 
juice, a 659 
maple sugar, a 661 
palm sugar, a 661 
quantitative determination, 
b 655-056 
refining processes, b 660-661 
saccharoses, a 657-658 
sorghum, a 661 
starch sugar, a b 661 
Sugar (Silk), b 70 
laa root (Somme), b 274, a 


SuGAR BIRD, a 662 

Sugar industry (Spain), b 314 
(Swatow), b 771 

Sugar Loaf, mt. (Sierra Leone), 


b49 
Sugar Pr ig: see (Sulphur), b 


plantations (Snakes), b 210 
rices of (Siberia), a 15 note 
Sugden, Edward. Burtenshaw, 
chancellor, see St. Leonards 
SUHL, town, a 662 
SurcrpF, mode of extinction, b 
662-665 


age, a b 664 
difficulties of statistician, a 


663-664 8 
ae of the study, b- 


modes of, a 665 

occupation, b 664-665 
season, @ 665 

sex, a 664 - 

sources of information, a 


L 
tables, b 662-663 
Suidse, mammals (Smell), a 177 
(Swine) (II1.), a 811-813 
Surpas, lexicographer, a b 665 
. (Sophocles), a 285 
Suilvyen mt. (Sutherland), a 764 
wa Asyut or Osyut, town, b 


1 
Suleiman, sultan, see Soliman. 
Sulitelma mts. (Sweden), a 774 
Sux.a, Lucius 
oat baa 
umptua ws 
Sullivan, Gaurge; forist oy N.H., 
Sullivan, Jam vernor, b 
982-933 sepia 


SULLIVAN, John, general, b 982 
Sullivan, John Langdon, engi 


neer, a 933 : ‘ 
Sullivan, John T. §., lawyer, a 


elius, dicta- | 
a678 


Sullivan, Thomas Russell, edu- | 
cationist.a 933 


SuLty, Maximilian de Béthune, 
due de, statesman, b 666-667 
SuLLy, Thomas, painter, a b 933 
SuLMONA, or Solmona, city, b 667 
Sul phates, metallic (Sulphur), b 

667, b 670-671 
Sulphate of Silver, b 78-79 
soda Sodium), a b 253,a b 


254, b 255 
Sulphides, metallic (Sulphur), b 
667, a 669 
SULPHUR, element, b 667-671 
acids, b 669-670 
analysis, @ 671 
chlorides, a b 669 
elementary forms, b 667- 
668 
extraction from ores, a 668- 
669 
milk of sulphur, b 668 
retorts for acid, b 670 
sulphates, b 670-671 
sulphuretted hydrogen, a 
9 


66) 
thiosulphates, b 669 
varieties of, b 667 
Sulphur mines Seth a 36 
recovery ya » 257 : 
spectrum of (Spectrosco 
5 Sa ab Be “hi 


Sulphuretted hydrogen, gas 
(Sulphur), a 669 
Sulphuric acid (Smoke Abate- 
ment), b 190 
(Sulphur), b 669-670 
culpa acid (Sulphur), b 
Sulpicius Ri Publius, trib- 
- une (Sulla), a 
Sultanate, temporal power of 
(Sunnites), a b 696 
SuLTANPUR, or Sul 
trict and town, a b 
Sulzer, Johann ‘g, philoso- 
~pher afc ier 
Sumatra, island (Plate 1X.), b 
671-674 
cutee 
a 672 
ab 674 


b- 672- 


SUMPTER, T omas, § 


985 ee: 

Sumy, town, & | : 

‘Sun, & = a 
atm: 


Bape ISLANDS and Srrait, b 

s’ 

SUNDAY, festival, b 687-691 
commercial laws, b 690-691 
constitutional and judicial 

relations of, b 689 
ecclesiastical regulations, a 
b 689 
Judaizing influence upon, 
b 688-689 
laws relating to, a 689-691 
primitive Christian obser- 
vance, b 687-683 
Scotland, a 691 
social regulations, b 689-690 
United States, a b 691 
oeaee amusements (Sports), a 
8 
Sunday-schools, American 
(Slater), b 906 

SUNDERLAND, borough (Plan), b 
691-692 

SUNDERLAND, Charles Spencer, 
$d earl of, b 692-693 

Sunderland, Henry Spencer, Ist 
earl of, a 692 

SUNDERLAND, Robert Spencer, 
2d earl of, a b 692 

SUNFLOWER, plant, b 693-694 

Sungari river (Siberia),ab9,a10 

Sungatcha, river (Siberia), a 10 

Sungei Ujong, territory (Straits 

Settlements), b 615, a 616 

on island (Sunda Island), 

687 


sins AND SHIITES, sects, a 


mf 
distribution, a 694 
Mahdiism, a b 700 
ac ioe observances, b 699- 


Sur‘rTEs, a 698-700 
Babi movement, a 700 
dervishes, b 699 
oe ‘Ashariya sect, b 


officials, a b 699 
sg dynasties, a b 


sects, a 700 

tenets, b 698-699 
SUNNITES, a 694-698 

a supremacy, a 


96 
dervishes and stifis, b 


696-697 
judicial officers, b 696 
acm changes, b 696- 


poorer classes, b 697-698 
ae ge abolished, a 


4 
Ei schools, b 695-696 
, concn training, ab 


Ulema, order, b 694-695 
SUNSTROKE, b 700-701 
Superheated steam (Steam-En- 
gine), a 502, b 503 
Superheating steam, actual ef- 
ects of (Steam-Engine), b 508 
Supernatural Ee (Soe- 
rates), a b 246, b 247, b 251 
peat cuprates, manufacture 
of (Sulphur), a 670 
Suppuration Surgery), ab 717 
Supreme Court, U. S. (Story), a 


Sura river (Simbirsk), b 83, a 84 

SURABAYA, town, b 701 

SURAKARTA, town, b 701 

Surat, city, b 701, a 702 

SuRAT, district, b 701-702 

SURBITON, suburb, a 702 

Strén, Nestorian patriarch (Sy- 

riac Literature), b 887-888 

Surety, law term, a 702 

SURFACE, CONGRUENCE, CoM- 
PLEX, @ 702-707 

er of theories, a b 

7 


congruences and 
plexes, b 704-705 

curves of curvature, asym- 
totic lines, b 705 

curvilinear co-ordinates, a 


706 

esie lines, b 705-706 

of ero ab 707 

minimal surfaces, b 706 

orders 2 to 4, a b 704 

orthotomic and parallei sur- 
faces, a b 706 


a 
regulus defined, a 704 
a in general, b 702- 


com- 


__torses in ieee a 704 
-Surgeo: distinguished 19th 
century (Surgery), b 711-712 
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SURGERY, art, a 707-728 

DISEASES, b 718-723 
anchy losis, a 721 
arterial, b 718-719 
bone, b 719-720 
eontusion, b 720-721 
joints, a 720-721 
sprain, a b 720 
syphilis, b 721-722 
tumors, a 722-723 
venereal, a 721-722 
venous, a b 719 

HIsTORY, a 707-712 
Arabian, b 709 
authorities, a 712 
Byzantine, b 709 
Chinese, a 708 
Egyptian, a 708 
Ooo century, a b 

L 


Greek, a 708-709 

Hindu practice, a 707- 
708 

medieval, a b 710 

nineteenth century, b 
711-712 

origin, a 707 

Roman, a b 709 

seventeenth century, b 
710-711 

sixteenth century, b 710 

OPERATIVE, a& 723-728 

abdominal operations, a 
- 725-727 

cortical disease, a 725 

cranial operations, 
723-725 

deformities, a 727-728 

hysterectomy, b 726-727 

knock-knee, a 727-728 

laparotomy, a 727 

literature, a 725 note, a 
727 note 

modern practice, b 723 

ovariotomy, a b 726 

peritoneal wounds, b 
725-726 

sige of operations, a b 
7 


b 


“hg curvature, a b 728 
thoracic surgery, a 725 
topographical 
areas, b 724-725 
ages appendages, b 


brain 


PRACTICE, @ 712-718 

ankle-joint amputation, 
ab 713 

antisepties, b 713-714 

burns, a 716 

fractures, a b 716 

gangrene, a b 716 

germ theory, b 712-714 

hemorrhages, a b 715 

improvement in wound 
treatment, a 712-714 

incisions, repair of, a b 


infective and non-infec- 
tive organisms, b 714- 


a 

injuries, a 715-717 
joint-injury, b 716 
putrefactive organisms, 

ab 714 
repair process, b 717-718 
shock, syneepe, a 715 
suppuration, b 717 
ulceration, b 717-718 
(oa treatment, b 715- 


1 
Surgical instruments, Hindu 
(Surgery), a b 707 
treatises erro) b 849 
Surma river (Sylhet), b 848 
Surplus value, doctrine of (So- 
among b 222, b 228, b 224,a b 


SURRENDER, law-term, a 728 

SURREY, county (Plate X.), a 
728-730 

Surrey, Henry Howard, earl 
of, poet, b 730-731 

apni law-officer, b 731, 
note 

Survey of London (Stow), b 608 

gts | of London,Stow’s (Strype), 


641 
SURVEYING, art (I11.). a 731-759 
astronomical determina- 
tions, collateral, a b 749 
ae instrumental, a 


co-ordinates of unvisited | 


int, a b 743 
delineation of ground, b 
747-748 
details, interior, b 744-746 
early methods, a b 731 


| SURVEYING, geoid or deformed 
surface, b 744 
hill-shading, a b 746 
hypsometry, b /49-750 
INDIA, GREAT TRIGONOM- 
METRICAL SURVEY, b 
731-742 
azimuth observations, a | 
b 741 
base lines, a b 732 
base lines, errors of, b 
740-741 
errors of angles, abso- 
lute, b 735 
expansion of standard 
bar, b 732-733 
functions of angles, 
errors Of, a b 740 
geodetic formule, lim- 
its of, b 736-73 
harmonizing angles, a b 


40d 

height and refraction, b 
741-742 

horizontal angles, b 734, 
a b 735 

instruments, angle-mea- 

. suring, b 733-734 

latitude and longitude 
calculations, b 736 

outlines, a 732 

of triangulation, a 
73: 


reduction of principal 
triangulation, a 737- 


740 
refraction, b 734-735 
signals, a b 734 
station sites, a b 733 
vertical angles, b 734-735 
weights, a b 735 
INSTRUMENTS, & 754-759 
angle measurers, b 754 
circle readers, b 754-755 
compasses, draughting, 
ab 758 
Sole peer magnetic, b 
5d 


o 
Eckhold’s _omnimeter 
(I11.), a b 757 
field instruments, a 754- 


758 
levels, a 755, b 757-758 
linear instruments, a b 


‘ 
plane-table, b 755 
planimeter (I11.), a b 759 
plotting instruments, a 
758-709 
a theodolites, b 
75 


reduction transfer in- 
struments, b 758-759 
telescope, a b 755 
theodolites, a 756-757 
transit theodolites, 
756-757 
levelling, b 743-744 
MappPina, b 750-754 
anastatie printing, b 752 
electrotyping, a 752 
engraving, b 751-752 
graticulation, b 750-751 
lithography, a b 752 
photography, a b 751, b 
752-753 
photogravure, a 754 
photo-mechanical prin- 
ting, b 753-754 
printing, b 751-754 
zineography, b 752 
mezzotint shading, ab 


a 


NAUTICAL SURVEYING, a b 
750 

ordnance methods, a 745- 
746, b 747-748 : 

plotting and examination, b 
745-746 

RECONNAISSANCE, b 748-749 

rectangular spherical co-or- 
dinates, a 743 

Ag cre ae of ground, a 

46-748 


scale, a 745 

sea-level, a b 744 

shade scales, b 746 

traversing as a basis,a b 742 
a compass (Surveying), 


SuRvEys, United States, b 935- 


940 
bibliography, a b 938 
Coast and €eodetic Survey, 
38-940) 

history of, b 938-939 
incidental work, a b 940 
literature, b 940 
publications, b 989-940 


981 


935-98 
Geological Survey, b 937-938 
Hayden's Survey, a b 937 
King’s Survey, @ 937 
Wheeler's Survey, b 936-937 
_ Powell's Survey, b 937 
Surville, navigator (Solomon 
Islands), b 266, a 267 
Sus, animal (Swine), a 811-812 
Sus, city of Elam, a 760 
Susa, Italy, city, a b 760 
Susa, Tunis, city, b 760 
SUSANNA, Hebrew myth, b 760 
Stisruta-samhitd i rgery), @ 707 
phic county (Plate XJ.), b 760- 
63 
agriculture, b 762, a 763 
bibliography, b 763 
climate, b 761-762 
flora and fauna, b 761 
geology, a b 761 
history, a b 763 
political features, a b 762 
population, b 762-763 
surface, b 760-761 
Siissmilch,Johann Peter, divine 
(Statistics), a b 479 
SUTHERLAND, county, b 763-765 
SUTTEE, rite, a b 765 
Sutter, John Augustus, pio- 
neer, b 940-941 
SUTTON IN ASHFIELD,town, b 765 
SUTTON COLDFIELD, town, b 765 
Sutures, wire eins), b 905 
Suwarorr, Alexander Vasilie- 
vich, general, a b 766 
SUWALKI, government, b 765-766 
SUWALKI, town, a 766 
Svea, people (Sweden), b 782 
SVEABORG, fortress, b 766 
Svealand (Sweden), ab 774, b 777 
Svedberg, Jesper, poet (Swe- 
den), a 793 
Sviyaga, river (Simbirsk), b 88 
SWABIA, duchy, b 766-767 
Swabian circle Doha a b 767 
SWAHILI, race, b 767 
SWALLOow, bird, b 767-768 
oi ee eee John, naturalist, 
76 
Swan, bird, b 768-770 
SWANSEA, City (Plan), b 770-771 
SwatTow, or Swartow, town, b 
771-772 
Swartz, Olof, botanist, b 771 
Sweating disorders (Skin Dis- 
eases), b 128 
SWEATING SICKNESS, @ 772-774 
SWEDEN, kingdom, a 774-796 
GEOGRAPHY AND STATIS- 
TICs, a 774-782 
administrative order, a 
b 782 


SURVEYS, early explorations, b 
36 


boundaries, a 774 

climate, a 776-777 

en and islands, a 775- 
77 

communication, 
tems of, a 781 

constitution, b 781-782 

education and religion, 
a 781 

fauna, a b 779 

fisheries, b 779-780 

flora, b 778-779 

geology, b 777-778 

industrial features, 
780-781 

meteorology, a b 777 

mountain and river sys- 
tems, & 774-775 

ulation, olitical 
istribution of, a b 780 

sea-bed, a 776 

pug with Norway, b 
78 

hg organization, a b 
‘ 


sys- 


db 


waterfalls, a 775 
History, b 782-791 
Bernadotte, b 790-791 
Charles X.-XT., a b 788 
Charles XII., b 788-789 
Charles XIIT., b 790 
Christina, reign of, b 
787-788 
eighteenth century, b 
788-789 


fifteenth century, a b785 
fourteenth century, b 


784-785 
bah shies I., Vasa, b 785- 
Gustavus IT., Adolphus, 
787 


ab 
Gustavus III., b 789-790 
on eae period, a b 


982 


SWEDEN, History, Margaret of 
Denmark, age of, b 
734-785 

nineteenth century, a 
790-791 

Olaf, b 783 

original people and cus- 
toms, b 782-783 

Osear L.-I1., a b 791 

reformation in, relig- 
ions, a b 786 

seventeenth century, b 
786-788 

sixteenth century, b 


785-786 

territorial decadence, a 
b 789 

thirteenth century, a 
é 

twelfth century, b 783- 
784 


LITERATURE, b 791-796 


Augustan, or French 
and English period, b 
793-794 


Charles [X., period of, a 
b 792 
eighteenth century, b 


793-795 
Gustavian period, b 794 
Gustavus Adolphus, 


period, b 792-793 
living authors, b 796 
medieval, b 791-792 
nineteenth century, b 

795-796 
Rosenhane, a 793 
Rudbeck, b 793 
sixteenth century, a 792 
Stjernhjeln, b 792-793 

Sweden, kingdom (Suicide), a 
662, a 6 663, a 664 


SWEDENBORG, or Svedberg, 
Emanuel, theologian, a 
796-798 


biographical, a 796-797 

literature, b 798 

personal qualities, b 797 

sect of followers, a b 798 

ae of, b 797-798 
Swedish cities (Stockholm), b 


586, a 588 
Swedish Freedom (Sweden), a 794 
Swedish learned societies, a236, 
a b 237, b 238, b 239, a 240 
Sweet, Henry, philologist 
reg Pt Ai b 396, ab 399, 
404, a b 40d 
Sweet, John E., inventor 
(Steam-Engines), b 922 
Swerker Karlsson, king (Swed- 
en), 6 783 
Swit, bird, b 798-799 
akg Jonathan, 1st lawyer, b 
99 
Swirt, Jonathan, Dean, satirist, 
b 799-806 


authorities, a 806 
character, personal, b 805- 


806 
dean of St. Patrick's, a b 802 
Drapier’s Letters, a b 804 
early years, b 799-800 
fall of Bolingbroke,b 802-803 
Gulliver's Travels, b 804-805 
Irish rectorship, b 800-801 
latter years, a b 805 
literary friendships, a 803 
Stellaand Vanessa, a 803-804 
Eta eae ai "| b a ‘ 
ory party, service in the, 
801-803 


Whig connections, time of, 
b 801 


Swift, Thomas, vicar, b 799 
SWIMMING and DrvIna, a 806-8190 
back, Swimming on, a 807 
diving, a 809 
learning, art of, a 806-807 
long immersions, b 809-810 
ocean bathing, b 808 
plates, swimming, a b 809 
plunging, b 808-809 
records, a 810 
styles of stroke, a b 807-808 
touch and turn, b 808 
treading water, b 807 
SWINDON, towns, a b 810 
SWINE, animals (I11.), b 810-813 
a peat bas evolution, 


10 
classification, b 810-811 
dicotylide, a 813 
hi oma, b 810-811 
suidee (I11.), a 811-813 
babirussa (Ill), b 812 
Hindu species, a 812 
phacocherus or wart- 
hogs, b 812-813 
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SWINE, suid, Potamochcerus or 
African varieties, a b 


812 
sus (I11.), a 811-812 
gfe, river (Swinemunde), a 


SWINEMUNDE, port, a 813 
Swing-beam, locomotive 
(Steam-Engines), b 925, a 926 
Swinton, Lancashire, village, b 


8 
et peel Yorkshire, town, a b 
81 
Swiss Family or Schweizerische, 
Robinson (Switzerland), a 838 
Swiss learned Societies, a 236, a 
b 337, b 238, a b 239, a b 240 
SWIssHELM, Jane Gray, jour- 
nalist, a b 941 
SwITHUN, St., bishop, b 815-814 
SWITZERLAND, confederation, a 
814-839 
GEOGRAPHY ANDSTATISTICS, 
a 814-819 
agriculture, b 817-818 
army, a b 819 
authorities, b 819 
cantons, statistics 
816, a 817 
climate, b 815-816 
commerce, b 818 
communications, 
tems of, b 819 
education, b 818-819 
financial, a b 819 
game, land and water, b 
816-817 
eye b 815 
ealth stations, b 818 
industries, artisan, a b 
8 


81 
live-stock, a 817 
minerals, a b 816 
population, characteris- 
ties of, a b 817 
religion, b 817 
surface, a b 814 
water-systems, b 814-815 
History, b 819-835 


of, 


sys- 


Appenzell, St. Gall and 
alais struggles, b 
$23-824 


aristocracy, growth of,- 
a b 831 


anthorities, a 835 

Bern conquest of Vaud, 
b 829 

Burgundian war, b 825- 


826 i 
chronological table, a 
35 


oo 
civil war, 15th century, 
b 824-826 
constitution of 1450, ab 


constitutional ee. 
modern, & 833-835 

counter-reformation, re- 
ligions, b 829-830 

Eight-membered Lea- 
gue, a 822-823 

enlargement of League, 
a 828 

French influence,period 
of, b 830-833 

French revolution, 
effects of, b 831-832 

nee period, b 821- 


Helvetic Republic, b 
831-833 


imperial rule, b 823-828 
imperial yoke formally 
removed, b 830 
independence, 
tical, b 827-828 
internal disputes, 15th 
century, b 826-827 
Italian conquests, a b 
824, a b 828 
7 aed of 1291, b 820- 
Mediation Act, a b 832 
a, ae epoch, b 821- 


origins of Confedera- 
tion, @ 820-821 
= analysis, b 819- 


pact of 1815, b 832-853 

political freedom from 
Hapsburg, a b 823 

recent events, a 834-835 

reform,*modern politi- 
cal, a b 833 

Reformation epoch, b 
28-829 


prac- 


8 
religious 
ri 


dissension 
period, a 828-833 


SWITZERLAND, HISTORY, reor- 
ganization of 1848, b 


$33-834 
revised constitution, 
1874, b 834-835 


Sempach epoch, a 823 
Three Lands, early his- 
tory of the, a b 820 
index, 838-839 
LITERATURE, & 835-838 
eighteenth century, 
$35-888 
French districts, a b 837 
German cantons, a 836- 
837 
medieval period, a 835 
nineteenth century, a b 
838 
philosophical authors, 
18th century, b 836 
reformation period, ab 


b 


oo 
Switzerland, country (Silk), a 72 
Swivelling truck, locomotive 
(Steam-Engine), a b 925 
Sword-blades (Solingen), b 264 
SworbD-FISH (I1L.), b 842-343 
Sworp, weapon (II1.), a 839-842 
historica eAocd a 840-841 
literature, b 842 
manufacture, a b 842 
a types (Ill.), b 841- 


origin and early forms (11), 
@ 839-840 
SYBARIS, city, b 843 
Sycandra (Sponges) (Ill.), a 435, 
Bye ants oi ), ab 429, b 430, 
ycon (Sponges), a R 30, 
a 434, b 435, b 437, b 438, b 442, 
b 443, a 444 
Syconaria (Sponges), b 438-439 
Syconide (Sponges), b 438, a 442 
Syconina (Sponges), b 438 


| SYDENHAM, suburb, a 844 


SYDENHAM, Thomas, physician, 
a, 844-845 
— city (Plans), a 845- 


business facilities, b 847-848 
charities, a 848 

climate, a 848 

docks and forts, b 847 

port, » 845, b 847 

schools, @ 848 

situation, a b 845 
structures, municipal, a b 


847 
topography, b 845-847 
ares ¢ bor “id eneral, b 941 
SyLBuRG, Friedrich, philologist, 


a b 848 

SyYLHET, district and town, b 
848-849 

Syllables (Speech-Sounds), b 398 

Sylleibidee (Sponges), a 439 

SY LT, island, a 849 

Sylvester, see Silvester 

Symp, James, sfirgeon, a b 849 

SyYMEON, Metaphrastes, hagio- 
graphist. a 850 

SyMEoN of Durham, chronicler, 
b 849-850 

SYMMACHUS, pope, @ 850 

SymMAcuus, Quintus Aurelius, 
consul, a b 850 

Symmington, William,inventor 
(Steam-Engine), a 496, note 

Symonds, John Addington, his- 
torian (Sonnet), a 276 

BeBe recy theory of (Smith, 

Ne a 


ph Be of Plato (Socrates), a 
gh eres: assemblage, b 850- 


Synapheia, rhetorical (Soph- 
ocles), b 287 

Syncope (Surgery), ab, 715 

SYNEDRIUM, court, a b 851 

SyNeEsuis, of Ptolemais, bishop, 


b 851-852 ; 
Synodontis, fish (Siltiridee) (111), 
a 


Synovial membrane, injuries of 
(Surgery), a b 720 
Syphilis Gast apie (Gury ) 
, distemper (Surgery), @ 
ho, b 714, a 721-722 re 
Syphon, see SIPHON, a 103 
Syr-DaRiaA or Syr Darinsk, 
province, b 858-860 
vale tse river (Sketch), a 857 


SyRA or Syros, island and town, 
a b 852 
SYRACUSE, City, b 852-857 


Agathocles, b 855 
Athenian war, b 853-854 


| Syracuse, Diocles and Hermoe- 
rates, a b 854 

Dion and Timoleon, a b 855 

Dionysian period, b 854-855 

Hiero Il. and Hieronymus, 

b 855-856 

modern town, b 856-857 

origin, b 852-853 

Roman period, a b 856 

topography, b 852 

tyrants, first, a b 853 

(Sicily), b 21, ab 22, ab 23, 

b 24, 2b 25, b 26, b27,a 
b 29, D380 : 

| SYRACUSE, New York, city, a 857 

SYRIA, country, @ 
Arab population, b 862 
authorities, b 863 
boundaries, a 860 
commer features, a b 


Greek period, b 861-862 
Mohammedan rule, a b 862 
natural features, b 860-861 
orography, a b 860 
population, a b 861, b 862, a 


religions, b 862-863 

rivers, b 860 

Roman period, a 862 
Syriac LITERATURE, & 863-901 

Aaron var Ma ‘dani, b 897- 


898 
‘Ath Barikha, b 900- 
90 
Apochrypha, a 864, b 866 
ascetic writers, 6th century, 
a 877-878 * 
Babhai, the archimandrite 
= contemporaries, b 884 


poraries, a 898-900 
characteristics, a 863 
chronicles, 6th century, a b 


Civ . _ of the Empa ors, b 


fa of Nisibis, a 888 
Dionysius Tell Mahréya, 
times of, 


ji b 888-889 
disciples of Ephrem Syrus, 


a b 868 
eighth century, a 887-888 
eleventh century, a 892-895 
Elias bar and 
times, a b 894 
fifth century, b 868-872 
folk-lore from the Arabic, b 
894-895 
Sah SRT A na 
op an 
ae raries, b 


879- 
Hénanish6‘ the Elder, b 886 
a a 8th century, b 
Honain ibn Ishak and con- 
temporaries, b 890-891 
_ of Lore and con- 
m poral 870-871 
Tsaac of brn: b 877 
Ish6‘bar N6én, 


b 891 
Ish6'yabh of aan neg ar 
and oontenaaemaes 885 
3 bar 


SyRrAc LITERATURE, Michael | Tandem, 


the Elder, patriarch, a | 


896 
i eees conquest of 
Syria, a b 88 
Monophysite Bible, a b 865 
schism, b 871-874 
Moses bar Kapha, a b 890 
Nestorian schism, a b 869 
6th century, b 879- 
881 


writers of 7th and 8th 
centuries, b 884-888 
writers, 9th century, b 
890-892 
New Testament, first version, 


& 864-865 

ninth century, b 888-892 

Old Testament, first version, 
b 863-864 

Paul the Persian and Bodh, 
a b 879 

Pershitla, b 863-865 

Philoxenus of Mabbdgh, b 
872-873 

Saints and Martyrs, 5th cen- 
tury, Lives of, b 868-869 

Sergius of Ras‘ain and con- 
temporaries, b 874-875 

seventh er b 880-887 

service-books, b 866 

Severus bar Shakk6, b 897 

Simeon of Béth Arsham, 
times of, b 873 

sixth century, a 872-879 

Song-writers of 18th cen- 
tury, Nestorians, b 900 

tenth century, a 892 

Theodore bar Wahbdon, a b 


896 
a century, a 897- 
one of Marga, b 891- 

2 
Timothy I., catholicus, a b 

888 


Herat catticgraphy (yrina Lit- 

ro) raphy (Syriac 

erature), Bae 2-883 
os (Syriac Literature), 


SyZRAN, town, a 901 
SZABADKA, town, a 901 
SZAREAS, town, a 901 
SzaTMAR-NEMETI, — ab 901 
SZEGEDIN, town, b 901 

Szekso deposits (Sodium), a 253 
SZENTES, town, a 902 

Sz1Get, town, a b 902 

SZOLNOK, town, b 902 


Sr Rock (South Carolina), a 


Tables (Statistics), a b 482 
Tabras strait (Singapore), a 100 
Tafel, Johann drich Im- 
manuel, bibliographer (Swe- 
denborg). b 798 
—, (Soudan), a 291 
Taget Sfoer it (Sweden), a Lad 
es river (Spain), b 308, a 309. 


Taiga, on (Siberia), b 7 
se eogon at ( iberia), a 


Taiping rebellion (Su-Chow), a 
Tait, Lawso hysician (Sur- 
t, a i physi ¢ 


urra Bay (Somali), b 268 
mat. (Sumatra), a 672 
Talas ~aepe mts. (Syr-Daria), b 


iearnvor river ( het carol b 858 
Talcott, ao oa astronomer 


, a b 801 
x, Fran- 
nai ina GH as 
r 
Tall, had Sumatra), b 672 
wed fakir (Spain), b 
ae — (Sword) (11), 
Samara, bs "Patabar island (Si- 
iedaaside, Leone) 
“tyme (Socotro), b 


nto, mt. seh pm a 675 
oe Mine t (Singapore), a 


anias, animals (Squirrel), b 


kin — ), b SL 
engines, m_ En- 
ye on $i Gis a 516, 6 
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vertical marine 
(Steam-Engines), b 543-544 
Tandjong Batu, cape (Sumatra), 
b 671 
Pengent lines of the Surface, @ 
708 


plane of the Surface, ab 703, 
a b 704 


Tangential stress (Strength of 
Materials), b 623 

Tangier, province (Spain), b 322 

Tangye engine (Steam-Engine) 
(I11.), a 538 


| Tangye’s condenser (Steam En- 


gine), b 588 
governor (Steam Engine) 
-), & b 529 
Tannforsen, waterfall (Sweden), 


TI5 


Tao ‘Silalahi lake (Sumatra), a 
672 

Tapanuli residency (Sumatra), 

672 

Tapti river (Surat), b 701 

Pemogat river (Syr-Daria), b 
85 

Tarbagatai mts. (Siberia), a 7 

Tardera, Archangela of Sicily 
(Stigmatization), b 577 

Tarleton, Bannastre, 
(Sumter), b 985 

Rs protective (Spain), a b 


Térik Ibn Zeydd, 
(Spain), a a@ 324 
Se pe legend of (Slavs), b 


eolonel 
general 


Tarquin II., Ags Proud, Rome 
(Sibyl), a 1 
= city, (Spain), a 320, a b 


heat eat sprovince (Spain), 

a 

Tarragona, ae ona a 
b 312, b 31S, b 818, 

Tarsus, bones (Skeleton), a 126 

Tartessus, city (Spain), a 319, a 


Tashkend, town (Syr-Daria), b 
859, @& 860 
Tassy, Garein de, orientalist 
(Sunnites), a 698 note, a 700 
note 
Tatar invasion (Syriac Litera- 
ture), a 898 
Tatars, people (Siberia), b 13 
Tatian, Christian father (Syriac 
Literature), a b 864 
Tatler, The (Steele), a 554, ab a 
Taunton, oe (Somerset), b 
271, ab 2 
betel a city (Sicily), b 26, 
a b 29, b 30 
Taxation (Spain), a b 348 
Attie (Solon), b 267 
Castilian oot of (Spain), 


@ 333, b 3 
Sipe ba she (Spain), b 
Taxes (Stamps), a 465-466 
inheritance (Succession 
Duty), a b 649, note 
eb Sea Sparta), a 384 


cay” i ¢ 

ahead oe (Soudan), 6 290, ab 
TO ab 292 

Tehany, lake (Siberia), a 10 

Tcheluskin, cape (Siberia), a 10 

Tchinaz, town (Syr-Daria), a ape 

Tchirtchik river (Syr-Daria), b 
857, a 858 

Tehita, town (Siberia), a b 16 

Tchotkal mts. (Syr-Daria), b 
857, a b 858 

Tehu river Syr-Daria), a 858 

Teaching of the Apostles (Sun- 
day), a 688 

tea and Muses (Spenser), a b 


Teda race (Soudan), b 291 note 
Tees gal (Stockton-on-Tees), 


a b 58! 
Teeth, origin ‘a! ete inal ab 
115, a 117, b 124 
of Rheithrosciurus (Squir- 
rel), a 455 
Tegel, rik Gdérannson, his- 
torian (Sweden), b 792 
Ml he KS if; a antiquary (Swe- 


a (Sponges), a 439 

Telegraphic determination of 
jonait tude (Survey), a 939 

* | meleoste, i, fish ier rte b 116, 


Telescope-Sights, 4 wt 
Parveyors (Surveying), a b 
ve (Stereoscope) 
(11L), b 


983 


Teletskoye, lake (Siberia), a 10! Theodolite (Surveying), b 732- 


Tellez, Gabriel, dramatist | 
(Spain), a 373 
Telok Betong, district (Su- | 


matra), a 675 : 
Temenites quarter (Syracuse), 
b 854 


| Temperature (Sweden) (Map), 


b 776-777 
absolute (Steam-Engine), a 
498 


measurement of 


(Steam-Engine), a 501 | 


degradation of (Steam-En- 
gine), a 497 

effect on strength (Strength 
of Materials), a 634 

energy of gases (Steam-En- 
gine), b 498 

limits in perfect engine of 
(Steam-Engine), b 504 

of saturated steam (Steam- 
Engine), a b 502 

Tempering blades (Sword), a 


steel i Cappene cara of Materials), 
Temple of Mahaden (Somnath), 


a 275 

Temple, Sir William, statesman 
(Swift), a-b 800-801 

Temple, Vishnu (Srirangam), a 


56 
nei Greek (Slavery), b 138, 
a3 
ve aie Acts (Statute), b 486 
Tout Husband, The (Steele), a 


Rashi river (Sulténpur), a 671 
Tennessee, state (Slavery), b x 
Tension, doctrine (Stoies), b 
590, b 591, b 592, a 593 
Tension, fracture by (Strength 
of Materials), a 632 
Terbium om (Spectro- 
scopy), b 890-391 
Terra-cotta vases (Sieyon), b 37 
Terrapin, vertebra of (Skel - 
eton), a 119 
Terrier, or survey, Hapsburg 
(Switzerland), b 821 
Terskei mts. (Syr-Daria), b 857 
Tertiary system (Spain), a 310 
Teruel, province (Spain), b 312, 
b 314, ab 815 
Tessin, see Ticino 
Tessin, Karl Gustav, count, 
statesman (Sweden), b 794 
Test Act (Stair), a 462 
Testament of Lphraem (Syriac 
Literature) , @ 868 
Testamentary, gents, 
(Slavery), b 
eae (tiensth of Materials) 
), b 625-632 
SteaniEngines (Ill,), a 510- 


Roman 


os, valenie (Sugar), b 636- 
Tests for Sulphur, a 671 

Tethya (Sponges), nor b 440 
ree (Sponges), b 487, b 
neti ‘Sponges, ab 440, b 


b 440 


442. 
Tetracladide (Sponges), 
5 438, 


pee rery (Sponges), 


440 
Tetractinellida (Sponges), b 482, 
b 435, a 437, a b 438, a b 440, a 


444 
bap plays (Sophocles), 
Tetraptarus, fish (Sword-fish), @ 
Tetraxon Quadriradiate  spi- 
cules (Sponges) (Iil.), @ b 482, 
a 433 
Teutonic rule (Sicily ee a b 28 
Texas, state (Slavs), 
md du Sacre rae 159, b 
Tostile industr: renee, b 274 
Thackeray, illiam Make- 
peo novelist (Swift), a 804, 
Thallium spectrum (Spectro- 
opy), b 890 
Thewekelus of Plato (Socrates), b 


248 
Theatre, Rozzi (Siena), b 44 
Thebais (Statius), a ie poe 


Thebes, city (S 
ere y i he (Sedvum), 


ithenea (8 ( sponses ‘Seka b 480, 


a 435, & 
Theneide (Spo 


age. a 440 
Theoeritas, e see 


heokritos 


734, a b 756 
for reconnaissance (Survey- 
ing), b 748, note 
Theodore bar Khoni, bishop 
(Syriac Literature), a 892 
Theodore bar Wahbon, anti- 
| patriarch (Syriac Literature), 
a b 896 
|Theodore of Béth Garmai, 
oe (Syriac Literature), a 
9 


Theodore of Bostra, bishop’ 
(Syriac Literature), b 874 

Theodore of Mery, bishop 
(Syriac Literature), b 878-879 

Theodore of Mopsuestia, theo- 
logian (Syriac Literature), b 
863, b 868, 6 869, 0 871, b 878 
note, b 879 

Theodoret of Cyrrhus, bisho 
(Syriac Literature), b 364, 
870, b 871, note 

Theodorie, the Great, Ostrogoth 
kin (Sicily), a 28 

Theodorie Il., Visigothie king 
(Spain), a 323 

Theodoret, historian (Socrates), 

D1 

Theodosius of Alexandria, pa- 
eeren (Syriac Literature), 6 

Theodosius of Antioch, patri- 
a (Syriac Literature), a 

Theodosius of Edessa, bishop 
(Syriac Literature), b 859 

Theodosius, the physician, oe 
triarch (Syriac Literature), a 


Theodotos, soldier (Sicily), a 29 
Theokritos of Syracuse, poet 
(Sicily), b 26-27 
Theological al (Suicide),b 662 
school (Sorbonne), b 288 
students (Sunnites), a 695- 


69) 
works of Bar Hebrzeus (Syr- 
jac Literature), a b 899 
Theonella (Sponges), a 485, @ 
438, b 440 
Theophilus bar Thomas 4 
Edessa (Syriac Literature), b 


aah (Swedenborg), b 797- 


Theramenes of Athens, politi- 
cian (Socrates), a 248 
Snerapentls (Ss ‘in Diseases), b 


(Smallpox), a174 
(Snake-root), a 199 

ae a 454 

cart diseases), b 603, a 


Od 
(Sunstroke), b 701 
(Sumbal), b 674 
(in bites (Snakes), a b 202 
Thermal unit (Steam-Engine),a 
497, b 509 
Thermie fever (Sunstroke), a 701 
Thermodynamics, Laws _ of 
(Steam-Engine), b 496-497, b 
500-501 


Thermometric scale (Steam- 
Engine), a 498, a 501 

Ty) bel of Akragas, tyrant (Sic- 

Things, or seers (Sweden), 


a 75¢ 
Things indifferent (Stoics), a b 
Thiosulphates (Sulphur), b 668, 
b 669 


Thirty earn 1" Athens (Soc- 
rates), a b 24 48 
Thirty wae War (Spain), a 345- 


(seen). b 787 

Switzerland), a 830 

Thomander, Johan Hendrik, 
orator (Sweden), b 796 

Thomas of Germanicia, or Har- 
mo keg Literature), a 565, 
no 


Thomas of Harkel, or reba ag 
bishop (Syriac Literature), & 
865, a 874, b 880, note, b 882 


note 
Thomas, John, revolutionary 
general es ekg b 982 
Thomas of Ma ishop or 
inc Literature), a 890, b 89 


Thomasset’s testing machine 
ora of Materials) (I11.),a 


Thompson, J. ae Fev id 
(Steam-Engines), a ¥: 


984 

Thompson, W. B., poeinee: | 
(Steam-Engine), b 533 
Thompson, W. H., critic (Soc- 


rates), b 245, a 251 
Thomson, Sir William, physi- 
cist (Sounding), peel 
(Steam-Engine), a 496, 
497, b 500, a 501 
Thomson, Joseph, traveler (So- 
koto), a 262 
Thomson, Julius, chemist (So- 
dium), & 258 
Thompson's rubber tires (Steam- 
Engine), b 549 
Thoracic operations (Surgery), 
a 725 
Thorild, Tomas,critic (Sweden), 
a 795 
Thorn, Frank M., nr 
ent (Surveys), b 93 P 
Thorndale, treatise (Smith), b 
188-189 
Thornycroft’s boiler (Steam- 
Engine), a 522 
Thrasea, Prtus, 
(Stoies), a 601 
Thrasybulus, king (Syracuse), b 


statesman 


Three-cylinder engines (Steam- 
Engine) (I11.), a b 540 


locomotive (Steam-En- 
gine), b 548 

marine a oo < 5 aca 
Engine), 


aeons: shark pot 


Thrombidee (Sponges), a 440 
Thrombus (Sponges), a 454, a440 
Thrombus, clot (Surgery), & 719 
Throttle-valve (Steam-Engine), 
a 529, b 530, a 531, b 920-921 
Throwing operations (Silk), ab 


Thucydides, historian 
cuse), b 854, a 855 
Thulium, metal (Spectroscopy), 


Thun sks (Switzerland), a 815 
Thunderstorms (Sweden), b 777 
Thur valley (Switzerland), ab 
$14, a 815 
Thurgau, canton (Switzerland), 
a b 816, a b $18, a 819, a 825, a 
828, a 829, a 831, b 832, a@ 833 
Thurston, Robert Henty, engi- 
neer (Steam-Engine), 
a 491 note, a 496 note 
(Strength of Materials), 
a 629, note, b 630, note 
Thyestes at Sicyon (Sophocles), b 
2385 


(Syra- 


Tian-shan mts, (Syr-Daria),b 859 

Tibaldi Maria Felice, painter 
Subleyras), a 649 

Tiberius, Claudius Nero, empe- 
ror (Sumptuar Laws), a G78 

Tibia, bone (Skeleton), a 126 

Tibu race (Soudan), b 291, note, 
a 292 : 

Tie planes, serpent (Snake), a 


Ticino, or Tessin, canton (Swit- 
zeiland), a b 814, b 815, 816, a 
818, a 819, b $28, 6 832, a b 883, 
b 834 

Ti BIS river (Switzerland), a b 

Tide, he (Southampton), b 


296 
tables, U. S. (Surveys), b 9389 
Tieftrunk, Karl, historian 


(Slavs), a 160 
Tiger, mammal (Sumatra), b 678 
Tile-fish (Smithsonian), a 916 
Timbuktu, kingdom and city 
(Soudan), b 290, a b 292 
Time determinations (Survey- 
ing), b 749 
nieneteothe king (Syracuse) ,b 855 
Timoleon, statesman (Sicily), b 


24+ 

Timor of Nalbritz, pasha 
(Smith), b 184 

Timothy of Hazza, catholicus 
Net blag Literature), a b 883, b 


Timothy II. of Irbil, catholicus 
(Syriac Literature), b 901 

Timurid dynasties, {Persian 
(Shi‘ites), a 698 

Tin salts (Silk), b 70 

Tinaios 0 es histo- 
rian (Sicily), b 2! 

Fg disorder (Skin Diseases), 
a 

Tires, hr nen (Steam- 
Engine), b 

Tirso de Bien or Gabriel Tel- 
lez, dramatist (Spain), a 373 
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Tishe (Sweden), b 792 

Tisias of Sicily rhetorician 
(Sophists), a 278, b 280 

Titus of Bostra, polemic (Syriac 
Literature), asl 

Econ bay (Sumbawa), @ 675 

Toba lake (Sumatra), a 674 

— eurry, town (Sligo), a b 


Tobolsk, province (Siberia), a6, 
b 14, a15,a16 
town (Siberia), all,ab16 
Todt, divine (Socialism), a 227 
Toggenburg, Frederick, count 
of (Switzerland), b 824 
Toilet Soaps, b 215 
Toledo, city (Spain), a 343 
Saracen massacre in(Spain), 


b 825, a 327 
Montes de Slene b 308 
province (Spain), b 312, b 
314, b 316, b 318 


Toleration, Saracenic (Spain), b 
324, b 332 

Toluene (Sugar), a 656 

Tomal tribe (Somali), a, 269 

Tomas of Strengniis, bishop, 
poet (Sweden), a 792 

Tombo tribe (Soudan), a 292 

Tomek, Vaclaff Vladivoj, histo- 
rian (Slavs), b 162 

hrs Pere, historian (Spain), 
a 378 

Tomillares, plants (Spain), a 311 

Tommasi, Gingurta, historian 
(Siena), a49 

Tomsk, province (Siberia), a 6, 
ab 9, b 14, a 16 

Tomsk, town (Siberia), a 11, b 


Tongue (Snakes), a 201, a 209 

Tongue, Kyle of, bay (Suther- 
land), b 763, a 764 

Tongues, cornified (Skeleton), a 


b105 


Tons river eae! Jowiat (S 
ologist (Sur- 


Tooke, by ae phi 
se dbo 
ret lus, akris, poet (Sweden), 


novelist 


425 
Knutsson, 
(Sweden), b 784 
Tormes river (Spain), b 308, a 


statesman 


30! 
ber Elfor river (Sweden), a 


Tecgede boats, boilers for 
(Steam-Engine), a, 522, 
a 523 
engines (Steam-Engine), 
a 639, b 540, a 547 
Torrey, Jain botanist (Sur- 
veys), b 935, a 936 
Torses, dey elopables (Surface), 
b 702-704, b 706 
Torsion of shafts (Strength of 
Materials) (I11.), b 687-638 
Tortoise, limbs of (Skeleton), a 
125, a 126 
Tortoise shells (Skeleton), b 116 
Tortoises, axial skeleton of 
(Skeleton), b 118, a b 119 
Tortricide, family (Snakes), b 


20: 
aoree bie (Slavery), a 


rhs (Sunday), a 689 
ae Nayarre, queen (Spain), 


Titers Miscellany (Surrey), a b 


or and turning (Swim- 

ming) 

Tourma; a sa historian (Sla- 
very), 

ronraaael invention of (Sur- 

ery), 

moweniot Li L’Ouverture, libera- 
tor (Slavery), a 149 

Tower'ssphericalengine(Steam- 
Engines, b 542 

Towns, structure of Fulah (So- 
koto), b 261-262 

Leber gear history of (Sur- 
gery), a b 709 

meh play (Sophocles), a 


Deaekgetoase, amphibian 
(Siren), a 105 

Tractarian controversy (Stan- 
ley), a b 468 


ase de Legibus (Suarez), 


| Tractatus 
(Spinoza), a b 417, b 418 

Traction engines (Steam-En- 
gine), a b 549 

Traction expedients in locomo- 
tives (Steam-Engine), b 924 

Trade acts, Britis (Statute), b 


i 
interdictions (Sunday), 
690-691 
routes (Siberia), b 6-7 
Asia Minor (Smyrna), b 
195-196 


a 


| Trades and enemas (Socie- 


ties), a b 236 

it ar Greek (Sophocles), a 

§-287 
eo persistency of (Smell), a 
7 

Tramway locomotive (Steam- 
E ngine), ad5i9 

Transbaikalia, province (Sibe- 
ria), a6, a7,a9,a 011,40 12, 
a13,a614, a 15 note, a16 

Transfusion of blood (Surgery), 
a 711, b 715 

Transit theodolite (Surveying), 
a b 756 

Transparent soap, b 215 

Transylvania (Socinus), b 242 

Trastamara, house of (Spain), b 
384-335, b 838 

Travels, The True (Smith), b 183- 

34, b 186 


Trayerses, Sg pene by (Sur- 
veying), a b 745 
arene basis (Surveying), a 
42-74) 
Treading water (Swimming), b 


807 
Treason, crime (Smuggling), a 


Treasury, English bureau of 
agony b 264 

—— island 
Islands), b 265, note 

Treaties, slave-trade (Slavery), 
ab 149 


(Solomon 


b mid og 


Treaty, NT YN 1842 (Sla- 
very), b1 
ltt ph 1807 (Spain), 
a 358 
Lausanne, 1564 (Switzer- 
land), b 829 


as 1479 (Spain), a 340, 
Nimeguen, 1672 (Spain), b 
of fay Sheree ,1659 (Spain), 


34 
Ryswick, 1697 (Spain), b 347 
San Ildefonso, 1796 (Spain), 
& 357 
Seville, 1729 (Spain), b 352 
Utrecht, 1713 (Spain), b 850 
Vervins, 1598 (Spain), a 344 
pes 1725 (Spain), a b 


352 
Trebbia, battle of the, 1799 
(Suwaroff), b 756 
Tree or arboreal snakes, a 200, a 
b 203, a 204, b 295-206, 6 210 
Tree-s -sparrow, b 383, note 
Trephining, history of _— 
gery), b 708, a 709, b 7 
epetas ve (Surgery), b7 724, a 
Trevithick, Richard, inventor 
(Steam-Engine), b 494, a 495 
aT base. type (Sponges) 
Trials, Peerage (State Officers), 
47 
Triangles, calculation of sides 
(Surve in, 6 
delineation 
a 745 
bai mein compass 


ing), b 
Triangulation (Surveying), b 


adjustment to traverses 
Surveying), b 742 
geometrical corrected 
(Surveying), a 740-741 
i te lan of (Survey- 
ng), 
sanction of principal (Sur- 
veying), a 737-740 
rise of (Stel), a@ 211 
ante, Sumatra), b 671 note 
oe eae (Surveys), a b 939, 
Triassic system Spain), a 310 
(weden), 7 
tri lee scleres 
) (ILL), @ 432, a 433 
mineral (Silica), a b 


yt (Surveying), 
(Survey- 


eo 


Theologico-Politicus | Trick valve (Steam-Engine) 


(T11.), b 525 
| Triewald, Samuel von, satirist 
(Sweden), b 793-794 
Trigonocephalus, 
(Snakes), b 210 
Trigonometrical 
India (Surve 


EN Play ¢ (o 
e, 


(Stuart), <= 

Trimerssurus, genus (Snakes) 
(11.), a b 210 

ey ad, island (Slavery), b 149, 


bis 5 Alliance, 1717 (Spain), a 


nes 
516, 


genus 


Survey of 

ros , b 731-742 
ae a 285 
R., general 


TH a expansion  @ 


(Steam-Engine), 
b 535 mer 


marine engines (Steam- 
Engine), a 545, a b 546 
PAM ster (Sophocles) b 285 , 
riradiate spicules €s 
(01.), a 492. a 433, a 434 kad 
Tristram Shandy Sterne), ab 
570 
Triton, animal (Siredon), b 104 
be defined (Skeleton), b 


11 
Dae = Tale of the (Slavs), b 


8, a 
Meg a waterfall (Sweden), 
a 
Trommer’s test (Sugar), b 656 
a mineral (Sodium um), a 253, 


254 
Tropidonotus, § es (Snakes), 
coe — pecies (S ) 


Truber, ‘Primus, priest (Slavs), b 
157, b 
Truck = bogie, locomotive 
Ca ——— a b 547, a 925 
Nations, ora- 


ee Sane) 
“ae Relation ( imithy, b 185, b 


Trumpeter Swan, b 


Trunk ong titeeum Engine), 
defined (Steam-Engine), 
bile = of (Stoics), b 


wile hic indifference to 
-§ (Sophists), a 281 
Teach adventurer (Smyrna), a 


19 
Tschudi, dius, historian 
(Switzerlan ), b 885 
Tschudi, Johann Heinrich, his- 
torian (Switzerland) a 837 
Tschudi Johann Jakob, 
torian (Switzerland), a 837 
Tuaregs, race So a b 292 
Tubercular diseases (Sur- 
ery), a 720, a 721 
Tiibhana, the Beardless (Syriac 


a 
abg 


Literature), a 866 note 
Tabingene tics(Simon Magus), 
Tubular boilers (Steam-Engine) 

(I11.), a. 519-522 
Tuition fees (Sophists), a 281, a 
mee _ (Siberia), b 16 

ukiu, people ( i 
Tumois, disease (Su Surgery), a 
Pan 
feaoval ca uietine 
gery), b 
zka, riven | i 
a Alps, mts, (Si »b7 
Turbines, steam En- 
gine), b 542 
Turkestan mts. (Syr-Daria), a 
Turkey ye nerves of the 
Turkish corruption aren 
b ores Piborte b 
peoples (Siberia’ 
supremacy Sa, ab 860 
—_ i century (Smith 
Cees log 
"peer ~"y) _ 
Toa duchy ( , 
re 


Tusks one 


a ev b70 
Tuz-Kane lakes 


Sn 


ee a (Syracuse), b 854- 
a) 
Ty ndall, John, physicist (Smell), 


Typhio ide, gd (Snakes) 

IL), b 199, b 202, b 204 

Ree Or a charting photo- 
(Surveying), b 753 

Tyumen, town (Siberia), b 9 


Ud river (Siberia), a 10 

Ugra river (Smolensk), a 193 

Ugrian peoples (Siberia), b 13 

Ugro- aan people (Sibe- 
ria), b1 

Uhland W. H., engineer (Steam- 
Engine), a 532 note 

Uigurs, people ieee: b 16-17 

Ulai river (Susa), a 760 

U eer, gastric (Stomach), b 603- 


sea (Surgery), a b 717- 
ever clergy (Sunnites), b 694- 
tb A of (Sunnites), a b 
i) 
Ulpian, Totinn jurist 
(Slavery), a 142 
cor Elenore, queen (Sweden), 
a7 


Ulysses, hero (Siren), a b 105 
Sars phen drug (Sumbal), 


Umbilin river (Sumatra) b 672 
“Umbria” engine, steamer 
(Steam-Engine , a 545 

a Elf or river (Sweden), a 


un Styrtse Kununga (Sweden), 
‘ 

Unan, mammal (Sloth), a 172 
mage en pone a b 439 
oe Tom's Cabin (Stowe), a 


Ungulata, artiodactyl (Swine), 
horns of (Sk@eton), b 116- 


Urwin, engineer (Strength of 

valet ett Boones) 
n spicules (Sponges 
(IIL), b 432-483 

Union’ of Calmar, 1897 (Swe- 
den), a 785 

Mery county (South Carolina), 


biog , Norway (Sweden), b 782, 

Union _ Lae intention 

Uniradiate _ Ieleres (Sponges) 
tarianism, sect (Socinus), b 


242, a 248 

_ United States (Silk), a 63 

(Silk), b 72, note 
Silver), b 80-81 
Seen b a 150-151 
Solicitor), b 


ob oe a r 237, a b 
238, a 239, a b 240 
sor 7 amas (Slavery), a 


Universal vialory, Bar Hebrieus 
(Syriac Literature), b 899-900 
Universal writing (Speech- 
Sounds), b 404-405 
University Gtrastrarg), a 618 
Sydney), b ee a 848 
Syracuse), a 857 
elaide (Bouth Australia), 
b300 


of France (Sorbonne), b 288 
Sema peta (Smith), a 
of Pennsylvania (Surgery), 

b 711, note 
Locte glacier (Switzerland), 
Se cerrsiden; eanton (Switzer- 


iy & b 815, 816, a b 820, a b 
a 822, 0D. & 223, a b S24, a 


U cit car a776,ab 
Beas 781, b 782, B 783, a 


ups, {province (Sweden), b 


Uranium salts (Spectroscopy), 
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Urao, mineral (Sodium), a 253, 
b 254 

Uratube, town (Syr-Daria), a 860 

Urban am pope (Sicily), b 30 

Urbino and Pesaro, state 
(States of the Church), b 477 

Urdun, province (Syria), a 862 

Urethrotomy, history. of (Sur- 

ge if ab 709 

os rise of house of (Spain), a 


Ur oll plant (Squill), a 454 
Uri, canton (Switzerland), b 


815, a 816, a 817,a b 820,a 0} 
321) a b 823, a b $24, a 826, a | 


830, a 831, a b 833 
Urodeles, foot of (Skeleton), a 
126 


Uropeltide, family (Snakes), b 
202 


Urquhart, T., engineer (Steam- 
Engine), a 523, note 

Urraca of Castile, 
(Spain), a 831 

Urrea, house of (Spain), a b 338 

Urseren, valley of (Switzer- 
land), a 824 

Ursula- ~Aguir de og nun 
(Stigmatization), b 577 

er Saint, soldier (Soleure), 

262 

Urticaria, eruption (Skin Dis- 
eases), a 130 

Usink mts. (Siberia), b 7 

Usteri, Johann Martin, 
(leas island (8 b 836 

Ustica, island (Sicily), a 86 

Usuri river (Siberia), a 10, a 18, 
b 14, a 15, b 16 

ok (Sponges) (Ill.), @ 429, b 


Uteina (Sponges), b 438 
Uterine appendages, removal 
of (Surgery), b 726-727 
tumors (Surgery), b 722 
Utrecht, city (Slavs), b 153-154 
Uzeda, sere of, statesman 
(Spain), a b 345 
ah -kul, lakes (Syr-Daria), b 


empress 


poet 


Vaccination, process (Small- 
pox), b 172, a 174 
(Surgery), b 721, a 722 
Vacuum pan, boiling (Sugar), 


b 660 
Viderd of Halland, Island 
(Sweden), b 775 


a ~ —— or Mazza (Sici- 


val di Noto (Sicily), @ 29, b 30 

Valais, or Wallis, canton (Switz- 
erland), b 814, b 815, a 816,a 
817, b 818, a. 819, b 823, as24, a 
825, a 826, b 828, b 831, ab 832, 
ab 833, a'834 note 

inary “Juan de, satirist (Spain), 


vanaes, Juan Menendez, poet 
(Spain), b 3874 
Valencia bay (Spain), a b 307 
province and city Sore 
807, b 399, a 310, UU 
313, b 314, a 315, 5 ‘36 a 
317, b 818, b 320 
(Spain), b 836, b 337, a 338 
modern history of” (Spain), 
ab 842, ab 343, b 344, ab 
350, b 36 0, a 361 
Valentini or Valentyn, natural- 
ist (Swan), a 770 
Valenzuela, Fernando de, mar- 
uis of Villafierra, statesman 
@pain), a@ b 847 
bb a van, critie (Spain), ab 


37 
Ser plant (Spikenard), a 
4) 


Valerius, Johan Dayid, poet 
(Sweden), a 795 

east , province (Spain), b 

Valleys (Siberia), a b 7 

Valtelline, district (Switzer- 
land), @ 830, b 831, a 833 

pit ‘and labor (Socialism), a 


b 
Valvatide (Snail), b 197, a 198 
Valve-gear Corliss's (Steam- 
Engine), b 921 
i aha (Steam-Engine), a b 


Valves, automatic, invention of 
(Steam-Engine), a b 492 
locomotive (Steam-Engine), 
b 547-H48, b 924 
and valve motions + 


Engine) (Ill.), a 5: 


) Vandals, race (Spain), b 


n 822, a 
Vanessa, Esther Vanhomrigh 
(Swift), b 803-804 
Vanhomrigh, Esther, 
nessa 

Vanishes, vowel 
Sounds), a 897 

Variable stars (Sun), b 685-686 

Variation cut-off valve (Steam- 
Engine), a 528, b 531, a 532 

Varicose veins (Surgery), a 719 

vem disease (Surgery), a 
| 

Ki vinta disease (Smallpox), a 

72-17 

Varioloid, disease (Smallpox), 
ab173 

Vasari, Giorgio. artist (Sodo- 

ma), b 258 
(Signorelli), a 56 

Vatican Council, 1869 (Spald- 
ing), b 917 

Vatican palace (Sodoma), b 258 

Vaud, canton (Switzerland), b 
815, a b 816, b 818, a 819, ab 
826, b 829, a b 831, b 832 

Vazuza river (Smolensk), a 193 

Vecchietta, Il, Lorenzo di Pie- 
tro, sculptor (Siena), b 49 

Vega, Garcilaso de la, poet 
(Spain), a 871 

Vegas, gardens (Spain), b 313 

Vegetable parasites (Skin Dis- 

eases), b 131-132 
salts (Sodium), b 254-255 

Vegetation, see Flora 

Veiled Spots, solar (Sun), b 683, 
ab 684 

rae diseases of (Surgery), ab 


see Va- 


(Speech- 


7 

bet Vande, widow (Spinoza), 
4 

Mpeg. printer (Slavs), a 


Veleta Valley (Spain), b 308 

Velikorousskie, race (Slavs), a 
158, a 158 

Velletri, state pen of the 

Church), b 477, a 478 

Velometer (Steam- -Engine), a 533 

Venelin, George, traveller 
(Slavs), a 159 

Bee lake (Sweden), b 774, a b 


dé 
Ly eon diseases (Surgery), a 
be eta town (Sweden), a 

7 

Venice, city (Sugar), a 658 
Venom’ (Snakes), a b 201, note, 

202, a b 209 
Venomous Snakes, a 204, b 206- 


Verawal, town (Somnath), a 275 
Verbeek, D. M., geologist 
(Sumatra), a 672 notes 


ees Jacinto, poet 
(Spain), b 378 
Verelius, Olof, translator 


(Sweden), b 793 
Verkhoyansk, town (Siberia), b 
10, note, a li, b 16 
Verkov ich, author (Slavs), a 159 
Vermland, lin or province 
(Sweden), b 777, b 778, b 780 
Vernier, scale (Surveying), b 754 


Verres, — propreetor 
(Sicily), b 
Vertebre, le (Skeleton), a 
118-120 
(Sloth), 6 171 


(Snake-bird), a 199 

cranial (Skeleton), b 123 

e g-eater's (Snakes), b 205 
Vertebrata (Skeleton), b 114-127 
Vertical angles, measuring (Sur- 


veying), b 734-735 

boilers (Steam-Engine) (I1l.), 
b 519-520 

direct - actin, engines 
(Steam-Engine), a 540 

—- te (Steam-En- 
gine), b 536 

marine engines inverted 


rong -Engine) (Ill), b 


non-rotative pumping en- 
“Wr eee -Engine) (Ill.), 


Vesey or Voysey, John, bisho 
of Exeter (Sutton-Colfield), 


765 
Vesicular disorders (Skin Dis- 
» eases), & 151 
peor teed ana em- 


ale, Ha pot 
tin, b “ 
Piste, LE 4 (Sweden), a 


985 


Vestmanland, province (Swe- 
den), b 777, b 779, b 780 

Veth, D. D. , geologist (Sumatra), 
a b 672, note, b 674 

Vetter, lake (Sweden), b 774, ab 
778, a 780 

Vibration theory of 
(Smell), a 178 

V gn Saint, soldier (Soleure), 


Vida de Lazarillo (Spain), b 371 

Vidal de Besalu, Ramon, gram- 
marian (Spain), a 361 

Vidal, Ramon, grammarian 
(Spain), b 376 

Vierzo district (Spain), a 308 

Viescher glacier (Switzerland), 
b 815 

Vieta, Vieté, or Viette, Fran- 
gois, mathematician (Squar- 
ing of Circle), a b 451, nove 

Vigne, or Vineis, Pietro delle 
(Sonnet), a 275, a 276 

Vigo, port (Spain), a 307 

Yea: town (Starling), a 


odors 


Villana, Maria, nun (Stigmati- 
zation), b 577 

Villein, English Slavery), b 145 

Villena, Juan Fernando Pa- 
checo, marquis, conspirator 
& pain), b 336 

Vi Sal wars (Switzerland), 


isan William, 
(Southey), a 304 
Vinet, Alexander Rodolphe, 
theologian fer itzerland),a 838 
Violin School spobz) a 427 
Viperide, fami enakerrs ab 
201, a 204, b 2 
Virginia, state (Sinvery), b 906, 
. @ b 907, ab 908, a 909 
colonization of (Smith), b 
84-186 


author 


first pebtisly ep of negroes 
aaah aed y), b 146 
Rhea Iberian chief (Spain), 
a 
Virtue (Stoies), b 596, a b 597 
theory of (Socrates), b 249 
Visconti, Gian Galeazzo, duke of 
Milan (Siena), b 46 
Viscosity 5 metals (Strength of 
Materials), a b 629 
Visible s nA vowels (Speech- 
Sounds ;, b 3899 
Mee kingdom (Spain), a 


Visigoths, race (Spain), b 322-823 

Visings6 geological formation 
(Sweden), a 778 

Vision of Judgment (Southey), b 


804 
beeciag journal (Swisshelm), b 


Vistula river (Siedlce), a 42 
Vital statistics pe ), a 313 
Suicide), 662-663 
Sweden), b 780 
Switzerland), a b 817 
Viterbo, state (States of the 
Chureh), b 477, @ 478 
ie river (Siberia), ab 8,a b 


18 
Vitosh mts. (Sofiila), a 259 
Vitriol, blue (Sulphur), a 671 
glass retort (Sulphur), b 670 
oil of (Sulphur), b 669-670 
Sineekae aot history of (Sur- 
ry), & 70! 
Vizcaya or Biscay, gain 
(Spain), b 312, a b 313, b3 
Viachs, race (Slavs), b Pf 
Vladivostok, port (Siberia), a 11, 


a 15 
Visming. Willem de, navigator 
(Swan), a 770 


Vocals or Pa sre (Speech- 
Sounds), b 

Vocel or Woeel, historian 
(Slavs), a 155, b 162 


beg , Valentine, poet (Slavs), 


159 
Voguls, people (Siberia), b 13 
= ew deposits (Sulphur), b 


Fm cake (Siberia), b 8-9 
Solomon Islands), b 265 
Sumatra), a 672 

Volga, river sisve), a 156 

Volhard’s process (Silver), b 79 

Volume and pressure of steam, 

relations ee (Steam- 
Engine), b 
com pound aren 
oa aien b 514, 


b 615 
Volvulinide (Sponges), b 439 


986 


Vosmaer, Te (Sponges), @ 
439, b 448, b 444, 
Vostokoft, nilologist. (Slavs), a 


Voting, Athenian (Solon), b 267, 

a 

Vowel points (Syriac Litera- 
ture), b 882-883, note, b 884 

Vowels or vocals (Speech- 
Sounds), b 896-397 

bo hier” Catalan (Spain), b 361- 


Castilian (Spain), b 863 
Portuguese (Spain), b 865-866 
Voysey, bishop, see Vesey 
Vries, Simon de, student (Spi- 
noza), a 416 
Vulecanization of india-rubber 
(Sulphur), a 669 
Vulture, olfactory organs of 
(Smell), b 176 
Vyazma, town (Smolensk), a193 


Wadai region (Soudan), ab 291, 
@ b 292, a 293 
Waddington, %, eritic (Sonnet), 


Wadih of Cordova, 

wee b 829 
man, Johan Anders, poet 

(Sweden), b 795 

Wages, Sse view of (So- 
cialism), b 221, b 223 

Wagler, zoologist (Siredon), b103 

W: je hae Adolph, economist (So- 
cialism), a 218, b 222, b 232 

Wahl’s law of parallel. cleavage 
(Surgery), a b 724, a 725 

Walcott, C. D., , nataralist (Sur- 
veys), b 937, 

Waldemar, “ie igw eden), a 784 

Waldmann, Hans, burgomaster 
(Switzerland), a b 827 

con Visigothic king (Spain), 
a 32: 


Walker, David, 
(Slavery), @ 909 

Walpole, Sir Robert, premier 
(Sunderland), a 693 

Wall, Antoninus’s (Stirling), a 


caliph 


abolitionist 


2 
bed engines (Steam-Engine), a 


Wallace, Alfred R., naturalist 
(Socrates), a 246 

Wallenberg,Jakob, author (Swe- 
den), b 794 

Wallenstadt, Lake (Switzer- 
land), a 815 

Wallenstein, Albrecht Wenzel 
Eusebius, Count of, soldier 
(Stralsund), b 616 

Wallin, Johan Olof, hymnolo- 
— (Sweden), b 795 

yf lis, John, mathematician 

eh aring the rey, b 452 

Wallis, see Valais 

Wallmark, Per Adam, acade- 
mician Sweden), b 795 

Wallon, Henri Alexandre, his- 
torian (Slavery), 0 138, b 153 

Yate town (Stafford), b 459, 


Walschaert’'s valye- poar (Steam- 
Engine), a 527, b 

Walter of’ Strasburg, friar (Stig- 
matization), a 578 

Walther of ae bishop (Sul- 
mona), b 66' 

jai es author (Slavs), a 

6 
Wandle river tae a b 729 
Wandsworth, suburb (Surrey), 


ab 729 
Wanika, poison (Strophanthus), 
a b 640 


Warburton, William, bishop 
(Smith), b 183 

Warda, George, ac (Syriac Lit- 
erature), b 878 note 

War oe (Slavery), @ 138, a 


maps (Surveying), b 746-747 

Wardle, Thomas, manufactu- 
rer (Silk), b 70 

Warrant, execution of (Sum- 
mary Jurisdiction), b 675, a676 

Warren, Goyerneur K., general 
(Surveys), @ 936, b 938 

Warren, lliam de, Earl of 
Surrey (Surrey), a 730 

be ER sack of, 1794 (Suwa- 
ro 

Wart-Hog Swine), b 812-818 

Wart, hypertrophy (Skin Dis- 
eases), & digg 

Wart Snakes, a 

Washing soda sodium), a 257 


ae 


aes 
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baa cee Poores: president 
(Slavery), a 15¢ 
portraits of (stuart), a b 643 
ifn ee — Writings of 
(Sparks 
Wavelrmaking iegiieniakay, « 


Watercolor painting nate 
910 
Waterfalls (Sweden), 2 77: 
(Switzerland), b 815 
Water glass (Silica), b 59 
Water-proof fabrics (Syme), a 
849 
Water-Snakes, a 200, b 202, a 203 
Water supply (Sy dney), a 847 
Watertown arsenal testing ma- 
chine (Strength of Materials) 
(111), a 627, notes, 628 
Water tubes, vertical (Steam- 
Engine), b 519-520 
Watling Street (Stafford), a 460 
Watt, James, inventor (Smoke 
Abatement), b 189 
(Steam-Engine), b 492- 
494, a 496, b 523, a 529, 
b 586-537 
Waukaringa, town (South Aus- 
tralia), b 298 
Wave-length of oh lines 
(Spectroscopy), @ 393-394 
Waveney river (Suffolk), a 654 
Waverley Abbey (Surrey), a 730 
Wealden, SL (Sussex), b 760, 
ab 761, "ab 762 
Wealth of Nations (Smith), a 180, 
note, @ 181 
bib (Solomon Islands), a 
6 
Weather maps (Signal Service), 
a 903, a b 904 
myths (Swithun, St.), a b814 
ee (Signal Service), 


Weaver rypoet (8 (Slavs), b 160 

Webb, WwW gr (Steam- 
Engine), b 547, b 548 

Webb, Matthew, swimmer 
tobi ren je b 809-810 

Weber, Karl Maria Friedrich 
ie von, composer (Spohr), 


W rechel, J., printer (Sylburg), b 


Wedgwood ware (Stafford), b 459 

Wednesbury, town (Stafford), b 
459, a 460 

Wednesfield, town (Stafford), b 
459, a 460 

Weight of marine engines, mie 
to power (Steam-Engine), b 
546-547 

Weir's feed -heater (Steam-En- 


522 
hy La Uh 
gine), b 622 
Weissenstein mt. (Soleure), b 263 
Weissmann, August, naturalist 
(Siredon), a b 104, a 105 
Weld, Sir’ Frederick, author 
ee Settlements), b 615, a b 


Welle river (Soudan), b 290 
" Gane en up,” chromosphere 
un 
wanlnseon, Arthur Wellesley, 
duke of (Soult), b 293 

(Spain), b 358 
(Surveying), b 731 

be city (Somerset), a b 272, a 


(Steam- En- 


Wells, Sir Thomas Spencer, phy- 
sician (Surgery), a } 726, note 
Wels, fish (Siluride) (TIL. ); b 74 
Wendish literature (Slays),a b 
Wends, race (Slavs), b 153, b 154, 
a 155, a 156, b 157, b 159 
Wenham’s gas engine (Steam- 
Engine), b 550 
Wentworth, see STRAFFORD 
Werder ‘testing machine 
(Strength of Materials), a 626 
West Bromwich,town (Stafford), 


a 460 
Westerland, bathing place (Sylt), 


a 849 
West Indies ge ab 341 
modern ve trade, 
(Slavery), b 149-150 
West Indian learned Societies, 


b 234 

eee (Steam- 
Engine), b 

Westminster ro (Stanley), a 


Weston - super - Mare, eee gt 
(Somerset), b 271, a 27 
West Sayan mits. (Siberia), a7 


512-51 3 
during expansion 
(Steam-Engine), b 507 
Wet steam (Steam-Engine), b 
503, a 506 note 
Wetterbergh, Karl Anton, noy- 
elist (Sweden), b 796 
Ww ee Olof, poet (Sweden), 
a 79 
W ae suburb (Surrey), ab 


W ey ee, (Surrey), a b 729 
Whales (Spitzbergen), b 424, a 
425 
baleen of (Skeleton), a 116 
sperm (Spermaceti), b 410- 
1 


Wharton, navigator (Somali), a 
269 note 

Wheat, cereal ih b 35 

(Starch), b 473 

Wheatstone, Sir Seg ert physi- 
cist (Stereoscope), b 565, a Dd 
566, a b 567, a b 568 

Wheeler, George Montague, ex- 
poo (Surveys), b 936, b 938 

W ary it) Bridge Case (Stan- 
ton 

Ww bigs, English party (Spencer), 


4 
Whip Snakes (I11.), b 203, a 206 
Whistling Swan, b 769 
White, C. A ‘A., geologist (Surveys), 
b 937, b 9% 
White "Cross, e 
land), a 826 
White, er Savage, divine 
(Slater), b 
“White Siar” steamers (Steam- 
Engine), b 543-544 note 
Whine eonerene b719 
—— ead (Sutherland), b 


Whitney, Mount, California 
Signal Service), a 905 
Whitney, William lays) bk phi- 


ensign (Switzer- 


lologist (Slavs), b 157 
(Speech-Sounds), b 405 
Whittier, John Greenleaf, poet 
(Sumner), a 934 
Whooper Swan, b 769 
W Le burghs (Sutherland), a 


Wieksteed autogra’ 
Strength of 
29, note 
testing machine (Strength 
of Materials) (I11.), b 625- 


626 

Widmanstadt, J. A., philologist 
(Syriac Literature), a 864 note 

Wieprz river (Siedlce), a 42 

fede eet town (Suwalki), 
a 

Wieselgren, Per, 
1 a en), a 796 

Wilberforce, “William, philan- 
57 9 (Slavery), b 147, a 148, 


Wilfrid of Barcelona, the Hairy, 
count (Spain), a 326 
Wilfrid, St., bishop of York 
(Sussex), a. 762, & 763 
bie engine (Steam-Engine), 
a 
William IIJ., England, Prince 
Saf Orange (Somers), « 


cspuin, ab 349 
Steele), a 555 
Stuart), b 642 
sear gee b 692 
William I., Bad, king 
ara 631, . 82 
William IT., ‘the Good, king 
Gio b3l, a 
William IIT., tee "(Gicily), b3l 
William I., Wartemburg (Stutt- 
art), b 645, a 64 
William of Malmesbury, chron- 
icler (Swithun), a 814 
William of ws physician 


Surgery), & 71 
Wilisees Albert, re Teer 


hie recorder 
aterials), a 


historian 


Ra rete b 937, b 
Williams, are pane (Sla- 
very), a 90 


Witlianison.navigator (Solomon 
Islands), a 


Ww ann! district (Surrey), a 
799 a 7 
w inans, Ross, engineer (Steam- 
Engines), a 923 
Winchester cathedral (Swith- 
un), b 813 
Winckelmann, Johann Joa- 
a archeologist (Stenda)), 
559 
Winds engines (Steam - En- 
gine), 
Winds (Sweden), a77i7 
(Switzerlan ih a 816 


| Wine ina (South Austra- 


sonthassptertnds 
Bpain)s a3l4,ab 7 
Wingfield, Edward Maria, gov- 
ernor § mith), a@ 185 
Wier a a al 


ish 
Winterthane Fal 
land), b 817. Baste a 
ver bay (South’ Carolina), a 
Wire apparatus (Sounding), a 
Wire drawing (Steam-Engine 
. DORE ( gine), 


Witeses Karl David af, poet 
Sweden), b 796 
W Thomas A., physician 
Surgery), a b 707, a oy 712 
Wisdom Giotes), b 596, a 
age oO: nus), 
Wisdom, 
65 


foe 3. 


jomon), a 
Wiseman, Nicho cardinal 
Syriac Literature), b 865, b 


2 note 
MWe Richard, ysician 
(Surgery), 6 710, a —. 
W shier's s experiments 
of perce 
aa *Talang 
Wolin, islam, 
a 154 
Wolverham 


Ce 
city (Slavs), 


a to 3 
ford), b en “eg 


Women, prt servile (Sla- 
very) a 188, @ 148 . 
Eg a ptuary Laws), 


emane;pation of (Social- 

erie. o Pedigree of (Simoni des), 
a 

Women, self-destruction of (Sui- 


my 4 ‘Bleep’ b: 6-167 


Woodhouse, S. W., naturalist 
wy Sunvers) 8 986 


Mr 
be, rowing — anirai, 
wie oxi 1 toe : 
a 495, & 
baw ligomocioo am, ), a 


Mirai ote Lange, botanists | Wo 


(Spe ain), a 311 
Willkomm, Moritz, botanist 
willow” b 318, b 319 
fracture (Surgery), a 
Wilser, philologist 


en W. 
(Slavs), b oe 


Wrangel, Erik, dramatist (Swe- 
den), b 794 
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